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ANGERMANIA,  a  province  of  the  kingdom 
of  Sweden,  bounded  on  the  N.  by  Lapland  and 
Bothnia,  on  the  E.  by  the  gulph  of  Bothnia  and  Me- 
delpadia,  and  on  the  W.  by  Jemti  and  Herndel.  It  is 
full  of  rocks,  mountains,  and  forefts ;  and  there  is  one 
very  high  mountain  called  Scull.  It  has  excellent  iron- 
works, and  lakes  abounding  with  fifh. 

ANGERMOND,  a  town  of  the  duchy  of  Berg,  in 
Germany,  on  the  E.  fide  of  the  Rhine,  Subject  to  the 
elector  Palatine.     E.  Long.  6.  20.  N.  Lat.  ji.  10. 

ANGERONA,  in  mythology,  the  name  of  a  pa- 
gan deity  whom  the  Romans  prayed  to  for  the  cure 
of  the  quinzy  :  In  Latin,  angina.  Pliny  calls  her 
the  goddefs  of  fdence  and  calmnefs  of  mind,  who  ba- 
nifhes  all  uneafinefs  and  melancholy.  She  is  repre- 
sented with  her  mouth  covered,  to  denote  patience 
and  refraining  from  complaints.  Her  Statue  was  fet  up, 
and  Sacrificed  to,  in  the  temple  of  the  goddefs  Volu- 
pia,  to  (how  that  a  patient  enduring  of  affliction  leads 
to  pleafure. 

ANGERONALIA,  in  antiquity,  folemn  Seafts  held 
by  the  Romans  the  21ft  of  December,  in  honour  of 
Angerona,  or  Angeronia,  the  goddefs  of  patience  and 
Silence.  Feftus  and  Julius  Modeftus,  quoted  by  Ma- 
crobius,  Saturn,  lib.  i.  cap.  10.  derive  the  name  from 
angina,  "  qninzy  ;"  and  fuppofe  the  goddefs  to  have 
been  thus  denominated,  becaufe  (he  prefided  over  that 
difeafe. — Others  fuppofe  it  formed  from  angor,  "  grief, 
pain ;"  to  intimate  that  fhe  gave  relief  to  thofe  afflicted 
therewith.  Others  deduce  it  from  angeo,  "  I  prefs,  I 
clofe,"  as  being  reputed  the  goddefs  of  filence,  &c. 

ANGERS,  a  great  city  of  France,  and  capital  of 
the  duchy  of  Anjou,  with  a  bifhop's  fee.  It  is  feated 
a  little  above  the  place  where  the  Sarte  and  the  Loire 
lofe  themfelves  in  the  Maine.  This  laft  river  divides 
the  city  into  two  equal  parts,  called  the  high  and  the 
Low  Town.  There  are  twelve  parilhes  in  the  city 
and  four  in  the  fuburbs,  which  contain  upwards  of 
36,000  inhabitants.  Befides  thefe,  there  are  eight  ■ 
chapters,  and  a  great  number  of  convents  for  both  fexes. 
Its  greateft  extent  is  along  the  declivity  of  a  hill,  which 
reaches  quite  down  to  the  river  fide.  The  caftle  was 
built  by  St  Louis,  about  the  middle  of  the  13th  cen~ 
tery.  The  walls,  fofles,  and  numerous  towers  which 
yet  fubfift,  evince  its  former  magnificence  ;  and  its  Si- 
tuation in  the  centre  of  the  city,  on  a  rock  overhang- 
ing the  river,  conduces  to  give  it  an  air  of  grandeur, 
though  at  prefent  in  decay.  It  was  the  principal  refi- 
dence  of  the  kings  of  Sicily,  as  dukes  of  Anjou,  but 
is  now  in  a  ftate  of  total  ruin.  The  cathedral  of  An- 
gers is  a  venerable  itruftnre  ;  and  although  it  has  uu- 
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dergone  many  alterations  in  the  courfe  of  ages  fince  its  Ang«ra 
conftruftion,  yet  the  architecture  is  Singular  and  de-  II 
Serves  attention.  Here  lies  interred  with  her  ancestors  .  "^  *' 
the  renowned  Margaret,  daughter  of  Rene  king  of  Si- 
cily, and  queen  of  Henry  VI.  of  England.  She  ex- 
pired, after  her  many  intrepid,  but  ineffectual,  efforts 
to  replace  her  hnfband  on  the  throne,  in  the  year  1482, 
at  the  caftle  of  Dampierre  in  Anjou.  Near  the  church 
of  St  Michael  is  the  liandfomeft  fquare  in  the  city,  from 
whence  runs  a  Street  which  has  the  name  of  the  church. 
On  one  fide  of  thisftreet  is  the  town-houfe  ;  which  has 
a  fine  tower,  with  a  clock,  raifed  npon  an  arch,  which 
ferves  for  a  paflage  into  the  great  fquare.  There  are 
two  large  bridges,  which  keep  up  a  communication 
between  the  two  parts  of  the  city  ;  and  in  the  leffer  of 
thefe  there  is  another  fquare,  which  Serves  for  a  mar- 
ket. The  univerfity  of  Angers  was  founded  in  1398, 
and  the  academy  of  belles  lettres  in  1685.  This 
laft  confifts  of  thirty  academicians.  At  the  end  of 
the  fuburbs  of  Brefigny  are  the  quarries  of  Angiers, 
fo  famous  for  the  fine  (late  which  is  got  from  thence. 
The  pieces  are  of  the  thicknefs  of  a  crown  piece,  and 
a  foot  fquare.  All  the  houfes  in  Angers  are  covered 
with  this  (late,  which  has  gained  it  the  appellation  of 
the  Black  City.  The  walls  with  which  king  John  of 
England  furrounded  it  in  1214  remain  nearly  entire, 
and  are  of  very  great  circumference.  W.  Long.  o.  30. 
N.  Lat.  47.  28. 

ANGHIERA,  a  town  of  Italy,  in  the  duchy  of 
Milan,  and  capital  of  a  country  of  the  fame  name.  It 
is  feated  on  the  eaftern  fide  of  the  lake  Maggiore,  in 
E.  Long.  9.  5.  N.  Lat.  45..  42. 

ANGINA,  in  medicine,  a  violent  inflammation  of 
the  throat,  otherwife  called  quinzy.  See  Medicine~ 
Index. 

Angina  Pefiorh.    See  Medkine-Index. 

ANGIOSPERMIA,  in  the  Linnxan  fyftem  of  bo- 
tany, the  fecond  order  in  the  cl'afs  Didynamia.  It  con- 
fifts of  thole  plants,  of  that  clafs,.  whofe  feeds  are  m- 
clofed  in  the  pericarpium..  In  this  order  the  ftigma  is 
generally  obtnfe..  Theft  are  the perfonati  of  Tourne- 
forr. 

ANGITLE  Luccrs  or  Nemus  (Virg.),  Situated 
oh  the  weft  fide  of  the  Lacus  Fucinus.  The  inhabi- 
tants are  called  Lucenfei,  by  Pliny.  Angina  was  fif- 
rer  of  Medea,,  who  taught  antidotes  againft  poifon  and 
Serpents,  according  to  Sil.  Italicus.  But  Servius  on 
Virgil  fays,  that  the  inhabitants  called1  Medea  by  this 
name  for  the  famereafon.  The  town  is  now  called  Luco. 

ANGLE,  the  inclination  of  two  lines  meeting  one- 
another  in. a  point.    See  Geometry. 
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Angle         Ancle  of  Incidence,  in  optics,  the  angle  which  a 

U         ray  of  light  makes  with  a  perpendicular  to  that  point 

Anglefey.  „f  tj,c  furface  0f  any  medium  on  which  it  falls  :   tho' 

it  is  Sometimes  underflood  of  the  angle  which  it  makes 

with  the  furface  itfelf. 

Ancle  ofRefraflion,  now  generally  means  the  angle 
which  a  ray  of  light,  refracted  by  any  medium,  makes 
with  a  perpendicular  to  that  point  of  the  furface  on 
which  it  was  incident ;  but  has  fometimes  been  under- 
flood of  the  angle  which  it  makes  with  the  furface  of 
the  refracting  medium  itfelf. 

ANGLER,  a  perfon  who  practifes  the  art  of  ang- 
ling, whether  as  a  diverfipn,  or  otherwife.  See  the  ar- 
ticle Angling. 

Angler,  in  ichthyology,  the  English  name  of  afpe- 
cies  of  lophus.    See  Lophus. 

ANGLES,  an  ancient  German  nation,  originally 
a  branch  of  the  Suevi  j  who,  after  various  migrations, 
fettled  in  that  part  of  Denmark,  and  duchy  of  Slef- 
wick,  which  to  this  day  is  called  Angel,  and  of  which 
die  city  of  Flenfburgh  is  the  capital.  Here  they  were 
known,  even  in  the  time  of  Tacitus,  by  the  name  of 
Angli.  The  origin  of  this  name  is  varioufly  accounted 
tor.  According  to  Saxo-Grammaticus,  they  were 
called  Angli  from  one  Angulus,  foil  to  Hurnblus  king 
of  Denmark.  Windifchind,  a  Saxon  writer,  will  have 
iliem  to  be  called  Angli,  from  anifland  in  the  corner  or 
angle  of  the  Tea,  which  they  conquered.  Goropius 
derives  their  name  from  the  Saxon  word  Angel  or  En- 
gel,  fignifying  a  fidi-hook  ;  the  Angles,  like  the  other 
Saxon  nations,  being  greatly  addicted  to  piracy,  and 
tJn  that  account  being  lb  named  by  the  neighbouring 
nations  ;  as  if,  like  hooks,  they  caught  all  that  was  in 
the  fca.  To  this  nation  the  Britilh  ambafladors  are 
laid  to  have  applied  when  foliciting  fuccours  againft 
the  Scots  and  Picts.  The  Angles  therefore  went  over 
in  greater  numbers  than  any  other  Saxon  nation  ;  and 
accordingly  had  the  honour  of  giving  the  name  of 
Anglia  to  England.     See  England. 

ANGLESEY  (Ifle  of,)  is  the  molt  weflern  country 
of  North  Wales.  It  is  24  miles  in  length,  18  in 
breadth,  and  fends  one  member  to  parliament.  It  is 
feparated  from  Caernarvonlhire  by  aftrait  called  Menai, 
and  on  every  other  fide  is  furrounded  by  the  fea.  It 
is  a  fertile  fpot,  and  abounds  in  corn,  cattle,  flefh,  fifh, 
and  fowls. 

At  port  Aethwy,  the  molt  general  ferry  into  the  i- 
iland,  there  is  a  great  paiTage  of  cattle.  It  is  computed 
ihat  the  ifland  fends  forth  annually  from  12,000  to 
15,000  heads,  and  multitudes  of  fheep  and  hogs.  It 
is  alfo  computed  that  the  remaining  flock  of  cattle  is 
30,000.  In  1770  upwards  of  90,000  bulhels  of  corn 
were  exported,  cxclufiveof  wheat.  The  improvement 
in  hufbandry  has  greatly  increafed  fince  the  fuppreflion 
ef  fmuggling  from  the  Ifle  of  Man  :  before  that  time 
every  farmer  was  mounted  on  fome  high  promontory, 
expecting  the  veflcl  with  illicit  trade ;  but  fince  that 
period,  he  has  fet  in  earncll  to  indullry  and  cultivation. 
Not  but  that  the  ifland  was  in  molt  remote  time 
famous  for  its  fertility :  Mon,  Mam  Gymry,  the 
Nurfing-mother  of  Wales,  was  a  title  it  afliimed  even  in 
the  1 2th  century. 

This  ifland  is  divided  into  74  parilhes,  of  which 
moft  of  the  churches  are  fituated  near  the  fliores. 
Hy  an  account  given  on  the  13th  of  Auguft  1563, 


there  were  2010  houlholds,  or  families,  in  Angle-  Anglefcj. 
fey  ;  allowing  five  to  a  family,  the  whole  number  ■— — v— ' 
of  inhabitants  in  that  period  was  10,050.  It  1776, 
the  number  of  houfes  in  Anglefey  was  about  3,956  : 
allowing  five  perfons  to  a  family,  the  whole  number  of 
inhabitants  was  at  that  time  19,780  ;  which  wants 
only  340  of  doubling  the  number  of  inhabitants  in  ttye 
intervening  fpace.    The  chief  town  is  Beaumaris. 

In  ancient  times  this  ifland  wascalled  Mon,  Moua,qt 
Moneg.  It  was  the  great  nurfery  of  the  religion  of  the 
Druids ;  being  the  refidence  of  the  Grand  Druid,  or 
chief  pontiff,  and  confequently  of  all  the  learned  doc- 
tors in  that  religion. 

Many  ancient  monuments  of  Druidifm  flill  remain 
in  the  ifland. — At  Tre'r  Dryw,  or  the  habitation  of  the 
arch-druid,  are  feveral  mutilated  remains,  which  have 
been  defcribed  by  Mr  Rowland.  His  Bryn  Gwyn,  or 
Brein  Givyn,  or  royal  tribunal,  is  a  circular  hollow  of 
180  feet  in  diameter,  furrounded  by  an  immenfe  agger 
of  earth  and  flones,  evidently  brought  from  fome  other 
place,  there  not  bei tig  any  mark  of  their  being  taken 
from  the  fpot.  It  has  only  a  fingle  entrance.  This  is 
fuppofed  to  have  been  the  grand  confiftory  of  the  drui- 
dical  administration. — Not  far  from  it  was  one  of  the 
Gorfcddau,  now  in  a  manner  difperfed,  but  which  once 
confided  of  a  great  copped  heap  of  {tones,  on  which  fat 
aloft  a  druid,  inftructing  the  furrounding  people  multa 
de  Deoruni  immortalium  vi  et  pot  eft  ate  difputare,  etju- 
ventuti  tr admit ;  Caef.  lib. 6. — Here  were  alfo  the  relics 
of  a  circle  of  ftones,  with  ihe  cromlech  in  the  midft  ; 
but  all  extremely  imperfect.  Two  of  the  flones  are  very 
large  ;  one,  which  ferves  at  prefent  as  part  of  the  end 
of  a  houfe,  is  12  feet  7  inches  high  and  8  feet  broad  ; 
and  another  11  feet  high  and  23  feet  in  girth.  .  Some 
lefler  ftones  yet  remain.  The  circle,  when  complete, 
was  one  of  the  temples  of  the  druids,  in  which  their 
religious  rites  were  performed.  It  is  the  conjecture  of 
Mr  Rowland,  that  the  whole  of  thefe  remains  were 
furrounded  with  a  circle  of  oaks,  and  formed  a  deep 
and  facred  grove  :  Jam  per  fe  roboruvt  elegtint  lucos, 
?ieque  ulla  facra  fine  eajronde  conficiunt ;  (Plin.  Hill. 
Nat.  xv.  44.) — Near  this  is  Caer  Lob,  or  the  moated 
entrenchment ;  of  a  fquare  form,  with  a  double  ram- 
part, and  broad  ditch  intervening,  and  a  lefler  on  the 
outfide.  Within  are  foundations  of  circular  and  of 
fquare  buildings.  This  Mr  Rowland  fuppofes  to  have 
been  the  refidence  of  the  arch  druid,  and  to  have  given 
the  name,  Tre'r  Dryw,  to  the  townfhip  in  which  it 
{lands.  At  Trev-Wry  are  feveral  faint  traces  of  cir- 
cles of  {tones,  and  other  veftiges  of  buildings;  but  all 
fo  dilapidated,  or  hid  in  weeds,  as  to  become  almofl 
formlefs.  Bad-drudan,  or  the  habitation  of  the  druids, 
Tre'r-Beirdd,  or  that  of  the  bard,  and  Bodowyr,  or  that 
of  the  priefls,  are  all  of  them  hamlets,  nearly  furround- 
ing the  feat  of  the  chief  druid,  compofing  the  cflential 
part  of  his  fuite.  At  the  lafl  is  a  thick  cromlech, 
refting  on  three  {tones. 

The  (liore  near  Porthamel,  not  far  from  hence,  is  fa- 
med for  being  the  place  where  Suetonius  landed,  and 
put  an  end  in  this  ifland  to  the  druid  reign.  His  in- 
fantry pafled  over  in  flat-bottom  boats,  perhaps  at  the 
fpot  ftill  called  Pant  yr  Yfcraphie,  or  the  valley  of 
Skiffs.  His  cavalry  croffed  partly  by  fording,  partly 
by  fwimming.  Of  the  conflict  on  this  occafion  we 
have  the  following  animated  description  by  Tacitus*  :  " ' Annal.%in. 
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Anglefey.      "  Stat  pro  littore  diverfa  acies,  denfa  armis  virifque, 

*— - *v '  intercurfantibus  faeminis  in  modum  furiarum,  veftc  fe- 

rali,  crinibus  dejectis,  faces  preferebaut ;  druidxquecvt- 
'•  cum,  preces  diras  fnblatis  ad  ccelum  manibus  funden- 
tes.  Novitate  afpeclus  percutere  militem,  ut  quafi  hae- 
rentibus  membris,  immobile  corpus  vulneribus  praebe- 
rent.  Dein  cohortionibus  ducis,  et  fe  ipfe  ftimulantes, 
ne  muliebre  et  fanaticnm  agmen  pavefcerent,  inferunt 
figna,  flcrnuntque  obvios  et  igni  iuo  involvunt.  Prx- 
fidium  poflhac  impofitnm  vicis,  excifque  luci,  fasvis  fu- 
perflitionibus  facri.  Nam  cruore  captivo  adolere  aras, 
et  hominum  fibris  confulere  deos  fas  habebant." — Thus 
Englifhed :  "  On  the  fliore  flood  a  motley  army  in 
clofe  array ;  and  well  armed ;  with  women  running 
wildly  about  in  black  attire  with  diihevelled  hair,  and 
like  the  furies  brandilhing  their  torches  ;  furrounded 
by  the  druids,  lifting  up  their  hands  to  heaven,  and 
pouring  forth  the  molt  dreadful  imprecations.  The  fol- 
dier  flood  aftonifhed  with  the  novelty  of  the  fight.  His 
limbs  grew  torpid,  and  his  body  remaining  motionlefs 
refigned  to  every  wound.  At  length,  animated  by 
their  leader,  and  routing  one  another  not  to  be  intimi- 
dated with  a  womanly  and  fanatic  band,  they  difplayed 
their  enfigns,  overthrew  all  who  oppofed  them,  and 
flung  them  into  their  own  fires.  After  the  battle, 
they  placed  garrifons  in  the  towns,  and  cut  down  the 
groves  confecrated  to  the  moft  horrible  fuperflitions : 
for  the  Britons  held  it  right  to  facrifice  on  their  altars 
with  the  blood  of  their  captives,  and  to  confult  the  gods 
by  the  infpeftion  of  human  entrails." — There  are  no 
traces  of  any  Roman  works  left  in  this  country.  Their 
ftay  was  fo  fhort,  that  they  had  not  time  to  form  any 
thing  permanent. 

Near  the  ferry  of  Moel  y  Don  appear  the  fine  woods 
of  Sir  Nicholas  Bayley,  fkirting  the  Menni  for  a  con- 
fiderable  way.  The  wooded  part  of  the  ifland  is  on  this 
tide.  It  commences  at  Llanidan,  and  recals  the  ancient 
Britilh  name  of  Anglefey,  Ynys  Dywyll,  or  the  Dark 
IJIand,  on  account  of  the  deep  fhade  of  its  groves :  but 
at  prefent  it  is  (except  in  this  part)  entirely  diverted  of 
trees ;  and  the  climate  fo  averfe  to  their  growth,  that 
in  moft  parts  it  is  with  great  difficulty  the  gentry  can 
raife  a  plantation  round  their  houfes.  Plas  Newydd, 
the  feat  of  Sir  Nicholas  Bayley,  lies  clofe  upon  the  wa- 
ter, protected  on  three  tides  by  venerable  oaks,  and 
allies.  The  view  up  and  down  this  magnificent  river- 
like ftrait  is  extremely  fine.  The  mores  arc  rocky ; 
thofe  on  the  oppofite  fide  covered  with  woods ;  and  be- 
yond foar  a  long  range  of  Snowdonian  alps.  Here 
flood  a  houle  built  by  Gwenllian,  a  defcendent  of  Ca- 
drod  Hardd.  The  manfion  has  been  improved,  and 
altered  to  a  caftellated  form  by  the  prefent  owner. 

In  the  woods  are  fome  very  remarkable  druidical  an- 
tiquities. Behind  the  honfe  ate  to  be  feen  two  vaft 
cromlechs.  The  upper  ftoneof  one  is  12  feet  7  inches 
long,  12  broad,  and  four  thick,  fupported  by  five  tall 
ftones.  The  other  is  but  barely  feparated  from  the 
firfl :  is  almoft  a  fquare  of  five  feet  and  a  half,  and 
fupported  by  four  ftones.  The  number  of  fupporters 
to  cromlechs  are  merely  accidental,  and  depend  on 
the  fize  or  form  of  the  incumbent  ftone.  Thefe  are 
the  moft  magnificent  in  the  ifland,  and  the  highefl  from 
the  ground ;  for  a  middle-fized  horfe  may  eafily  pafs 
under  the  largefl.  In  the  lands  of  Llugwy,  indeed, 
there  is  a  molt  ftupendous  one  of  a  rhomboidal  form. 


The  greateft  diagonal  is  1 7^  feet,  the  letter  1 5,  aud  the  Anglcfe?- 

thicknefs  three  feet  nine  inches;  but  its  height  from' * ' 

the  ground  is  only  two  feet :  it  is  fupported  by  feve- 
ral  ftones.  The  Welfh,  who  afcribe  every  thing  ftu- 
pendous to  the  famous  king  Arthur,  call  it  Arthur's 
Quoit.  In  the  woods  at  this  place  are  fome  druidical 
circles  nearly  contiguous  to  each  other. 

At  a  fmall  diftance  from  Beaumaris,  on  the  fhore, 
Hand  the  remains  of  Llanvaes,  or  the  Friars.  It  was 
founded  by  Prince  Llewelyn  ap  Jerwerth,  and,  accord- 
ing to  the  general  tradition  of  the  country,  over  the 
grave  of  his  wife  Joan,  daughter  of  king  John,  who 
died  in  123  7,  and  was  interred  on  the  fpot.  Here  al- 
fo  were  interred  a  fon  of  a  Daniih  king,  Lord  Clifford, 
and  many  barons  and  knights  who  fell  in  the  Welfh 
wars.  It  was  dedicated  to  St  Francis,  and  confecrated 
by  Howel  biihop  of  Bangor,  a  prelate  who  died  in 
1240.  The  religious  were  Francifcans,  or  minor  friars. 
Their  church  and  houfe  were  deftroyed,  and  their  lands 
wafted,  in  the  infurre&ion  made  foon  after  the  death 
of  Llewelyn,  laft  Welfh  prince,  by  his  relation  Madoc. 
Edward  II.  in  confideration  of  their  misfortunes,  re- 
mitted to  them  the  payment  of  the  taxes  due  to  him, 
which  before  the  war  were  levied  at  the  rate  of  L.12, 
1  os.  Thefe  friars  were  ftrong  favourers  of  Glendvvr. 
Henry,  in  his  firil  march  againfl  Owen,  plundered 
the  convent,  put  fevcral  of  the  friars  to  the  fword,  and 
carried  away  the  reft ;  but  afterwards  fet  them  at  li- 
berty, made  reftitution  to  the  place,  but  peopled  it 
with  Englilh  reclufes.  It  poflibly  was  again  reduced  to 
ruin;  for  Henry  V.  by  patent,  eftablilhed  here  eight 
friars,  but  diredt ed,  that  two  only  fhould  be  Welfh.  At 
the  diflblution,  Henry  VIII.  fold  the  convent  and  its 
poffeffions  to  one  of  his  courtiers.  They  became  in 
later  days  the  property  of  a  family  of  the  name  of  White 
(now  extinft),  who  built  here  a  good  manfion.  It  of 
late  became,  by  purchafe,  the  property  of  Lord  Bulke- 
ly.  The  church  is  turned  into  a  barn,  and  the  coffin 
of  the  princefs  Joan  now  ferves  for  a  watering-trough. 
A  little  farther  is  Caftell  Aber  Llienawg,  a  fmall  fquare 
fort,  with  the  remains  o£  a  little  round  tower  at  each, 
corner.  In  the  middle  one  flood  a  fquare  tower.  A 
fofs  furrounds  the  whole.  A  hollow  way  is  carried 
quite  to  the  fhore,  and  at  its  extremity  is  a  large  mound 
of  earth,  defigned  to  cover  the  landing.  This  caftle 
was  founded  by  Hugh  Lupus  Earl  of  Chefter,  and  Hugh 
the  Red  Earl  of  Shrewfbury,  in  1098,  when  they  made 
an  invafion,  and  committed  more  favage  barbarities  on 
the  poor  natives,  efpecially  on  one  Kenred  a  prieft, 
than  ever  flained  the  annals  of  any  country.  Provi- 
dence fent  Magnus  king  of  Norway  to  revenge  the 
cruelties.  His  coming  was  to  all  appearance  cafual. 
He  offered  to  land,  but  was  oppofed  by  the  earls. 
Magnus  flood  in  the  prow  of  his  fhip,  and  calling  to 
him  a  mofl  expert  bowman,  they  at  once  directed  their 
arrows  at  the  Earl  of  Shrewfbury,  who  flood  all  arm- 
ed on  the  fhore.  An  arrow  pierced  his  brain  through 
one  of  his  eyes,  the  only  defencelefs  part.  The  vi6lor, 
feeing  him  fpring  up  in  the  agonies  of  death,  infulting- 
ly  cried  out,  in  his  own  language,  Lett  loupe,  "  Let 
him  dance."  This  fort  was  garrifoned  fo  lately  as  the 
time  of  Charles  I.  when  it  was  kept  for  the  parlia- 
ment by  Sir  Thomas  Cheadle ;  but  was  taken  by  Colo- 
nel Robinfon  in  164J. 

Above  Llanddona  is  a  high  hill,  called  Biurdd  Ar- 
A  2  thur, 
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.Anglefey.  thur,  or  Arthur's  round  table:  the  true  name  was 
* « '  probably  Din,  or  Dinas  Sulivy ;  for  a  church  imme- 
diately beneath  bears  that  of  Llauvihangle  Din-Sulwy. 
On  the  top  of  it  is  a  great  Britifh  port,  furrounded  by 
a  double  row  of  rude  ftones  with  their  {harp  points  up- 
permoft ;  and  in  fome  parts  the  ramparts  are  formed 
of  fmall  ftones.  In  the  area  are  veftiges  of  oval  build- 
ings :  the  largeit  is  formed  with  two  rows  of  flat  ftones 
fet  on  end.  Thefe  had  been  the  temporary  habitations 
of  the  polTeffors.  It  had  been  a  place  of  vaft  ftrength  ; 
for,  befides  the  artificial  defence,  the  hill  dopes  fteep- 
ly  on  all  fides,  and  the  brink  next  to  the  ramparts  is 
moftly  precipitous.  It  is  worth  while  to  afcend  this 
hill  for  the  lake  of  the  vaft  profpecf;  an  intermixture 
of  fea,  rock,  and  alps,  moft  favagely  great. 

About  two  miles  fouth  of  Plas-Gwyn,  the  feat  of 
Paul  Panton,  Efq;  was  lituated  Penmynnydd,  once  the 
refidence  of  the  anceftors  of  Owen  Tudor,  fecond  huf- 
band  to  Catherine  of  France,  queen  dowager  of  Hen- 
ry V. ;  "  who  beyng  (as  honeft  Halle  informs  us)  young 
and  luftye,  folowyng  more  her  ovvne  appetyte  than 
frendely  confaill,  and  regardyng  more  her  private  af- 
feclon  than  her  open  honour,  toke  to  hufband  privily 
(in  1428)  a  goodly  gentylman,  and  a  beautiful  perfon, 
garniged  with  manye  godly  gyftes  both  of  nature  and 
of  grace,  called  Given  Teuther,  a  man  brought  forth 
and  come  of  the  noble  lignage  and  auncient  lyne  of 
Cadwalader,  the  laft  kynge  of  the  Britonnes."  The 
match,  important  in  its  confequences/reftored  the  Bri- 
tifh races  of  princes  to  the  kingdom :  Thefe  reigned 
long,  under  the  title  of  the  Houfe  of  Tudor ;  the  mix- 
ed race  having  ceafed  on  the  acccflion  of  Henry  VII. 
grandfon  to  our  illuftrious  countryman.  The  remains 
of  the  refidence  of  the  Tudors  are,  the  door  of  the 
gateway :  part  of  the  houfe,  and  the  great  chimney- 
piece  of  the  hall,  are  to  be  feen  in  the  prefent  farm- 
houfe.  Some  coats  of  arms,  and  dates  of  the  build- 
ing or  time  of  repairs,  are  to  be  feen,  with  the  initial 
letters  of  the  names  of  the  owners.  The  Tudors,  for 
a  confiderable  fpace  before  the  extinction  of  their  race, 
aflumed  the  name  of  Owen.  Richard  was  the  laft  male 
of  the  family,  and  was  fheriff  of  the  county  in  1657. 
Margaret,  heirefs  of  the  houfe,  married  Coningfby 
Williams,  Efq;  of  Glan  y  gors,  in  this  illand,  who 
pofleffed  it  during  his  life.  It  was  afterwards  fold  to 
Lord  Bulklty,  in  whofe  defcendant  it  ftill  continues. 
In  the  church  of  Penmynnydd  is  a  moft  magnificent  mo- 
nument of  white  alabafter,  removed  at  the  diffolution 
from  the  abbey  of  Llanvaes  to  this  place  ;  probably 
erected  in  memory  of  one  of  the  houfe  of  Tudor; 
who  had  been  interred  there.  On  it  is  the  figure  of 
a  man  in  complete  armour,  a  conic  helm,  and  mail- 
guard  down  to  his  breaft;  his  lady  is  in  a  thick  angu- 
lar hood  ;  their  feet  reft  on  lions,  and  their  heads  are 
fupported  by  angels. 

On  the  weftern  point  of  the  bay  is  a  fmall  cape,  flat 
at  top,  called  Cafte/l-mawr,  joined  to  the  land  by  a  low 
ifthmus.  It  is  compofed  of  lime-ftone,  which  is  car- 
ried to  diftant  parts  in  fmall  veflels,  which  Jlie  in  a 
fmall  channel  near  the  rock,  and  by  their  numbers  fre- 
quently enliven  the  view.  Roman  coins  have  been 
found  in  this  neighbourhood ;  but  there  are  no  vef- 
tiges cf  their  having  been  any  ftation.  Beyond  C'af- 
tell-mawr,  on  the  fhore,  are  vaft  blocks  of  black  mar- 
ble filled  wi.h  (hells,  corolloids,  afud  fungtise. 


At  Trefclwyn  mountain  is  the  moft  confiderable  bo-  Anglefey. 

dy  of  copper  ore  perhaps  ever  known.     The  part  of  ' «* — ' 

Tryfclwyn  which  contains  it  is  called  Parys  mountain. 
Of  this  mountain,  and  the  works  there  carried  on,  we 
have  the  following  very  curious  and  particular  account 
by  Mr  Pennant*  : — "  The  external  afped  of  the  hill  *  Tour  in 
is  extremely  rude,  and  rifes  into  enormous  rocks  of  IV*Ut,  ii. 
coarfe  white  quartz.  The  ore  is  lodged  in  a  bafon  or  J^3- 
hollow,  and  has  on  one  fide  a  fmall  lake,  on  whofe  wa- 
ters, diftaikful  as  thofe  of  Avernus,  no  bird  is  known 
to  a  light.  The  whole  afpeel  of  this  tract  has,  by  the 
mineral  operations,  aflumed  a  moft  favage  appearance. 
Suffocating  fumes  of  the  burning  heaps  of  copper  arife 
in  all  parts,  and  extend  their  baneful  influence  for  miles 
around.  In  the  adjacent  parts  vegetation  is  nearly  de- 
stroyed ;  even  the  moffes  and  lichens  of  the  rocks  have 
periihed;  and  nothing  feems  capable  of  refilling  the 
fumes  but  the  purple  melic  grafs,  which  flourishes  in 
abundance.  It  is  thought  that  the  ore  had  been  work- 
ed in  a  very  diftant  period.  Veftiges  of  the  ancient  o- 
perations  appear  in  feveral  parts,  carried  on  by  trench- 
ing, and  by  heating  the  rocks  intenfely,  then  fudden- 
ly  pouring  on  water,  fo  as  to  canfe  them  to  crack  or 
fcale  ;  thus  aukwardly  fupplying  the  ufe  of -gunpow- 
der. Pieces  of  charcoal  were  alfo  found,  which  proves 
that  wood  was  made  ufe  of  for  that  purpofe.  As  the 
Britons  imported  all  works  in  brafs,  it  is  certain  that 
the  Romans  were  the  undertakers  of  thefe  mines;  and 
it  is  very  probable  that  they  fent  the  ore  to  Caerhen  to 
be  fmelted,  the  place  where  the  famous  cake  of  copper 
was  difcovered.  They  might  likewife  have  had  a 
fmelting-hcarth  in  this  illand;  for  a  round  cake  of 
copper  was  difcovered  at  Llanvaethlle,  a  few  miles 
from  this  place.  Its  weight  was  fifty  pounds,  and  it 
had  on  it  a  mark  refembling  an  L. 

"  In  the  year  1762,  one  Alexander  Frazier  came 
into  Anglefey  in  fearch  of  mines.  He  vifited  Parys 
mountain;  called  on  Sir  Nicholas  Bayley,  and  gave 
him  fo  flattering  an  account  of  the  profpect,  as  induc- 
ed him  to  make  a  trial,  and  link  fliafts.  Ore  was  dif- 
covered; but  before  any  quantity  could  be  gotten,  the 
mines  were  overpowered  with  water.  In  about  two 
years  after,  Meffrs  Roe  and  Co.  of  Macclesfield,  ap- 
plied to  Sir  Nicholas  for  a  leafe  of  Penrhyn  ddu  mine 
in  Caernarvonlhire ;  with  which  they  were,  much 
againft  their  wills,  compelled  to  take  a  leafe  of  part  of 
this  mountain,  and  to  carry  on  a  level,  and  make  a  fair 
trial.  The  trial  was  accordingly  made ;  ore  was  dif- 
covered; but  the  expences  overbalanced  the  profits. 
They  continued  working  to  great  lofs  ;  and  at  length 
determined  to  give  the  affair  up.  They  gave  their 
agent  orders  for  that  purpofe ;  but  he,  as  a  final  at- 
tempt, divided  his  men  into  ten  feveral  companies,  of 
three  or  four  in  a  partnerfhip,  and  let  them  link  fhafts 
in  various  places,  about  eight  hundred  yards  eaftward 
of  a  place  called  the  Golden  Venture,  on  a  prefumption 
that  a  fpring,  which  iffued  from  near  the  place,  muft 
come  from  a  body  of  mineral.  His  conjecture  was 
right;  for  in  lefs  than  two  days  they  met  with,  at  the 
depth  of  feven  feet  from  the  furface,  the  folid  mineral, 
which  proved  to  be  that  vaftbody  which  hasfincc  been 
worked  to  fuch  advantage.  The  day  that  this  dif- 
covery  was  made  was  March  2d,  1768;  which  has 
ever  lince  been  obferved  as  a  feflival  by  the  miners. 
Soon  after  this  difcovcry,  another  adventure  was  begun 
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Anglefey.  by  the  reverend  Mr  Edward  Hughes,  owner  of  part  of 

' - '  the  mountain,  in  right  of  his  wife  Mary  Lewis  of  Llys 

Dulas  ;  fo  that  the  whole  of  the  treafure  is  the  pro- 
perty of  Sir  Nicholas  Baylcy  and  hirafelf.  The  body 
of  copper  ore  is  of  unknown  extent.  The  thicknefs 
has  been  afcertained  in  fome  places  by  the  driving  of  a 
level  under  it,  feveral  years  ago,  and  it  was  found  to 
be  in  fome  places  twenty-four  yards.  The  ore  is  moft- 
ly  of  the  kind  called  by  Cronfted  Pyrites  cupri  jlavo 
viridefcens,  and  contains  vafl  quantities  of  fulphur.  It 
varies  in  degrees  of  goodnefs  ;  fome  of  it  is  rich,  but  the 
greater  part  poor  in  quality. 

"  There  are  other  fpecies  of  copper  ore  found  here. 
Of  late  a  vein  of  the  Pyrites  cupri  grifeus  of  Cronfted, 
about  feven  yards  wide,  has  been  difcovered  near  the 
weft  end  of  the  mountain :  fome  is  of  an  iron  grey, 
fome  quite  black ;  the  firft  contains  fixteen  lb  of  cop- 
per per  clb.  the  lafl  forty.  An  ore  has  been  lately 
found,  in  form  of  loofe  earth,  of  a  dark  purplilh  co- 
lour ;  and  the  beft  of  it  has  produced  better  than  eight 
in  twenty.  Some  years  ago,  above  thirty  pounds  of 
native  copper  was  found  in  driving  a  level  through  a 
turbery ;  fome  was  in  form  of  mofs,  fome  in  very  thin 
leaves. 

"  It  is  quarried  out  of  the  bed  in  vait  mafTes ;  is 
broken  into  fmall  pieces;  and  the  moft  pure  part  is 
fold  raw,  at  the  rate  of  about  3/.  to  6/.  per  ton,  or  fent 
to  the  fmelting-houfes  of  the  refpective  companies  to 
be  melted  into  metal.  Mr  Hughes  has  great  furnaces 
of  his  own  at  Ravenhead,  near  Liverpool,  and  at 
Swanfey,  in  South  Wales.  An  idea  of  the  wealth  of 
thefe  mines  may  be  formed,  by  confidering  that  the 
Macclesfield  company  have  had  at  once  fourteen  thou- 
sand tons  of  ore  upon  bank,  and  Mr  Hughes  thirty 
thoufand. 

"  The  more  impure  ore  is  alfo  broken  to  the  fize  of 
about  hen's  eggs  ;  but  in  order  to  clear  it  from  the  quan- 
tity of  fulphur  with  which  it  abounds,  as  Well  as  other 
adventitious  matter,  it  muft  undergo  the  operation  of 
burning.  For  that  pnrpofe,  it  is  placed  between  two 
parallel  walls  of  vaft  lengih  :  fome  kilns  are  20,  others 
40,  and  so  yards  in  length  ;  fome  io,others  20  feet  wide, 
and  above  4  feet  in  height.  The  fpace  between  is  not 
only  filled,  but  the  ore  is  piled  many  feet  higher,  in  a 
convex  form,  from  end  to  end.  The  whole  is  then  co- 
vered with  flat  ftones  clofely  luted  with  clay,  and  above 
is  placed  a  general  integument  of  clay,  and  fmall  rubbifh 
of  the  work,  in  order  to  prevent  any  of  the  fumes  from 
evaporating.  Of  late,  fome  kilns  have  been  conftructed 
with  brick  arches  over  the  ore,  which  is  found  to  be 
the  beft  method  of  burning.  Within  thefe  few  years, 
attempts  are  made  to  preferve  the  fulphur  from  flying 
away ;  and  that  is  done  by  flues  made  of  brick,  whofe 
tops  are  in  form  of  a  Gothic  arch,  many  fcores  of  feet 
in  length.  One  end  of  thefe  opens  into  the  beds  of 
copper  which  are  to  be  burnt.  Thofe  beds  are  fet  on 
fire  by  a  very  fmall  quantity  of  coal,  for  all  the  reft  is 
effefted  by  its  own  phlogilton.  The  volatile  part  is 
confined,  and  directed  to  the  flues;  in  its  courfe  the 
fulphureous  particles  Itrike  againft  their  roofs,  and 
fall  to  the  bottom  in  form  of  the  fineft  brimftone; 
which  is  colle<5ted  and  carried  to  adjacent  houfes, 
where  it  is  melted  into  what  is  called  in  the  mops 
ftone  brimftone. 

"  The  beds  of  copper,  thus  piled  for  burning,  are 


of  vait  extent.  Some  contain  400  tons  of  ore,  others  Anglcfey. 
2oco.  The  firft  require  four  months  to  be  completely  '  "  ' 
bnrni,  the  lafl  near  ten.  Thus  burnt,  it  is  carried  to 
proper  places  to  be  drefled,  or  warned,  and  made  mer- 
chantable. By  this  procefs  the  ore  is  reduced  to  a 
fourth  part  in  quantity,  but  confiderably  improved  in 
quality:  and  by  this  means  the  water  is  ftrongly  or 
richly  impregnated  with  copper,  which  is  diflblved  by 
the  acid  quality  of  the  fulphur;  and  is  collected  or  pre- 
cipitated again  by  iron  in  the  above-dtferibed  pits. 
The  iron  is  all  diflblved. 

"  But  a  far  richer  produce  of  copper  is  difcovered 
from  the  water  lodged  in  the  bottom  of  die  bed  of  ore, 
which  is  highly  faturated  with  the  precious  meial. 
This  is  drawn  up,  either  by  means  of  whimfics  or  wind- 
mills, to  the  furface,  and  then  diftributed  into  num- 
bers of  rectangular  pits  36  feet  long,  fome  pits  more, 
foine  lefs,  12  or  15  feet  broad  and  20  inches  deep. 
To  fpeak  in  the  language  of  the  adept,  Venus  muft 
make  an  affignation  with  Mars,  or  this  folution  will 
have  no  effect.  In  plain  Eugliih,  a  quantity  of  iron 
muft  be  immerfed  in  the  water.  The  kind  of  iron  is 
of  no  moment;  old  pots,  hoops,  anchors,  or  any  re- 
fufe  will  fuffice :  but  of  late,  for  the  coavenience  of 
management,  the  adventurers  procure  new  plates,  four 
feet  long,  one  and  a  half  broad,  and  three  quarters  of 
an  inch  thick.  Thefe  they  immerfe  into  the  pits. 
The  particles  of  copper  inftantly  are  precipitated  by 
the  iron,  and  the  iron  is  gradually  diflblved  into  a  yel- 
low ocher.  Great  part  of  it  floats  ofT  by  the  water, 
and  finks  to  the  bottom.  The  plates,  or  the  old  iron 
(as  it  happens),  are  frequently  taken  out,  and  the  cop- 
per fcraped  ofF;  and  this  is  repeated  till  the  whole  of 
the  iron  is  confumed.  The  copper  thus  procured  dif- 
fers little  from  native  copper,  and  is  prized  accordingly, 
and  fold  for  prices  of  £ .  25  to  £ .  45  a  ton. 

"  This  difcovery  is  far  from  new :  it  has  been  prac- 
tifed  long  in  the  Wicklow  mines  in  Ireland  ;  and  above 
a  century  in  thofe  of  Hern-grundt  in  Hungary,  where 
it  is  called  ziment  copper.  The  waters  of  the  Hunga- 
rian mines  are  much  more  ftrongly  impregnated  with 
copper  than  thofe  of  Parys  mountain.  The  firft  effects 
its  operation  in  12  or  about  20  days,  the  lafl  requires 
two  months.  Horfe-flioes,  iron  made  in  the  fliape  of 
hearts,  and  other  forms,  are  put  into  the  foreign  wa- 
ters ;  and  when  perfectly  tranfmuted,  are  given  as 
prefents  to  curious  ftrangers. 

"  The  ore  is  not  got  in  the  common  manner  of  min- 
ing, but  is  cut  out  of  the  bed  in  the  fame  manner  as 
ftone  is  out  of  a  quarry.  A  hollow  is  now  formed  in 
the  folid  ore  open  to  the  day,  and  extends  about  100 
yards  in  length,  about  40  yards  in  breadth,  and  24 
yards  in  depth.  The  ends  are  at  prefent  undermined, 
but  fupported  by  vaft  pillars  and  magnificent  arches, 
all  metallic  ;  and  thefe  caverns  meander  far  under 
ground.  Thefe  will  foon  difappear,  and  thoufands  of 
tons  of  ore  be  gotten  from  both  the  columns  and  roofs. 
The  fides  of  this  vaft  hollow  are  moftly  perpendicular, 
and  accefs  to  the  bottom  is  only  to  be  had  by  fmall 
fteps  cut  in  the  ore ;  and  the  curious  vifitor  mult  trull 
to  them  and  a  rope,  till  he  reaches  fome  ladders,  which 
will  conduct  him  the  reft  of  the  defcent.  On  the 
edges  of  the  chafms  are  wooden  platforms,  which  pro- 
ject far ;  on  them  are  windlafies,  by  which  the  work- 
men are  lowered  to  tranfact  their  bufinefs  on  the  face 
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Anglefey,  of  the  precipice.  There  fufpended,  they  work  in  mid 
Angling.  ajr)  pj^  a  fmall  fpace  for  a  footing,  cut  out  the  ore 
'  "  '  in  vaft  maires,  and  tumble  it  to  the  bottom  with  great 
noife.  In  fuch  iituations  they  form  caverns,  and  there 
appear  fafely  lodged  till  the  rope  is  lowered  to  convey 
them  up  again.  Much  of  the  ore  is  blafted  with  gun- 
powder, eight  tons  of  which  are  faid  to  be  annually 
ufed  for  the  purpofe. 

"  Nature  hath  been  profufe  in  beflowing  her  mine- 
ral favours  on  this  fpot :  for  above  the  copper  ore,  and 
not  more  than  three  quarters  of  a  yard  beneath  the 
common  foil,  is  a  bed  of  yellowiih  greafy  clay,  from 
one  to  four  yards  thick,  containing  lead  ore,  and 
yielding  from  600  to  1000  pounds  weight  of  lead  from 
one  ton  ;  and  one  ton  of  the  metal  yields  not  lefs  than 
57  ounces  of  filver.  Mixed  with  the  earth  are  fre- 
quently certain  parts  of  the  colour  of  cinnabar.  Whe- 
ther thefe  are  fymptomatic  of  the  fulphureous  arfenical 
lilver  ores  or  of  quickfilver,  I  will  not  pretend  to  de- 
cide. Something  interferes  with  the  fuccefsful  fmelt- 
ing  of  this  earth  in  the  grate ;  infomuch  that  it  has 
not  yet  been  of  that  profit  to  the  adventurers  which 
might  reafonably  be  expected  from  the  crucible-allays 
of  it,  and  they  have  at  this  time  about  8000  tons  on 
bank  undifpofed  of.  This  place  has  been  worked  for 
lead  ore  in  very  diftant  times.  In  the  bottom  of  the 
pool  was  found  an  ancient  fmelting-hearth  of  grit-ftone, 
and  feveral  bits  of  fmelted  lead,  of  about  four  inches  in 
length,  two  in  breadth,  and  half  an  inch  thick. 

"  Thefe  works  have  added  greatly  to  the  popula- 
tion of  the  ifland  ;  for  about  1  joo  perfons  are  employ- 
ed ;  who,  with  their  families,  are  fuppofed  to  make 
near  8000  perfons,  getting  their  bread  from  thefe 
mines.  The  little  village  of  Amlwch,  the  port  of  the 
place,  is  increafing  fafl,  and  the  market  grows  con- 
iiderable.  At  the  feafon  of  the  greateft  work,  Mr 
Hughes's  men  alone  receive  for  many  weeks  £.  200 
in  one  week,  and  £.  150  in  another,  merely  for  fub- 
liftence.  The  port  is  no  more  than  a  great  chafm  be- 
tween two  rocks,  running  far  into  land,  and  dry  at 
low-water ;  into  which  (loops  run,  and  lie  fecure  to  re- 
ceive their  lading." 

Near  Kemlyn  Bay  is  a  quarry  of  marble,  common 
to  this  place,  fome  parts  of  Italy,  and  to  Corfica,  and 
known  in  the  (hops  by  the  name  of  Verde  di  Corfica. 
Its  colours  are  green,  black,  white,  and  dull  purple, 
irregularly  difpofed.  In  different  blocks  one  or  other 
of  the  colours  are  frequently  wanting;  but  among  the 
green  parts  are  often  found  narrow  veins  of  a  moft  ele- 
gant and  filky  white  afbeftos.  It  is  a  compound  fpe- 
cies  of  marble  :  part  is  calcareous  and  may  be  aft ed  on 
by  aquafortis.  The  green  parts  partake  of  the  nature 
ofjafper.  It  is  apt  to  be  interfered  by  fmall  cracks, 
or  by  afbefline  veins,  therefore  incapable  of  taking  a 
high  polifh.  This  quarry  lies  on  the  lands  of  Monach- 
ty,  in  the  parifh  of  Llan-Fair-Ynghornwy ;  and  it  is 
found  again  in  the  ille  of  Skerries,  off  this  parifh. 
Neither  the  quarry  not  the  afbeftos  are  at  prefent  in 
ufe.  In  Rhofcolyn  parifh,  a  green  amianthus,  or 
brittle  afbeftos,  is  met  with  in  great  plenty  in  a  green 
marble  fimilar  to  the  above;  but  by  reafon  of  the  in- 
flexible quality  of  its  fibres  not  applicable  to  the  fame 
ufe. 

ANGLING,  among  fportfmen,  the  art  of  fifhing 


with  a  rod,  to  which  are  fitted  a  line,  hook,  and  bait.  Angling. 
See  Fishing-/(W,  Fishing-Z/oo^,  FismNG-F/y.       v~" ""* 

The  angler's  firft  bufmefs  is  to  attract  the  fifh  to  the 
place  intended  for  angling.  The  method  of  doing  this, 
in  Handing  waters,  by  throwing  in  grain,  chopped 
worms,  and  the  like,  is  well  known :  but  the  chief  dif- 
ficulty is  in  running  rivers  and  brooks.  The  method, 
in  this  cafe,  is  to  prepare  a  tin  box  capable  of  holding 
fome  hundreds  of  worms,  bored  on  all  fides,  and  full 
of  holes  of  fuch  a  fize  as  they  may  be  juft  able  to 
crawl  out  at ;  there  muft  be  a  plummet  fattened  to  this 
box  to  fink  it,  and  a  line  to  draw  it  back  at  pleafure ; 
in  this  cafe  it  is  to  be  thrown  into  the  water  in  a  pro- 
per place,  above  which  the  angler  may  ftand  under  co- 
ver. The  worms  will  flowly  and  gradually  crawl  ont 
of  this  box,  and  the  filh  will  be  gathered  about  to  feed 
on  them  ;  the  baited  hook  is  to  be  thrown  in  higher 
up  and  carried  down  by  the  ftream.  If  this  method 
do  not  bring  the  fifh  about  the  place  in  a  little  time, 
there  is  reafon  to  fufpedt  that  fome  pike  lies  lurking 
thereabout,  and  deters  them :  in  this  cafe,  it  is  proper 
to  throw  out  a  baited  hook,  and  he  will  generally  be 
taken;  after  thisthe  attempt  will  fucceed. 

When  the  angler  takes  his  ftand,  he  is  to  ftielter 
himfelf  under  fome  tree  or  bum,  or  ftand  fo  far  from 
the  brink  of  the  water  that  he  can  only  difcern  his 
float ;  as  the  filh  are  timorous  and  eafily  frighted  away. 
The  angling  rod  muft  be  kept  in  a  moderate  ftate,  nei- 
ther too  dry  nor  too  moift:  in  the  firft  cafe  it  will  be 
brittle  ;  in  the  other  rotten.  When  paftes  are  ufed, 
it  is  proper  to  mix  a  little  tow  with  them,  and  rub 
them  over  with  honey;  finally,  a  fmall  anointing  with 
butter  is  of  great  ufe  to  keep  them  from  wafhing  off 
the  hook.  The  eyes  of  any  fifh  that  is  taken  are  an 
excellent  bait  for  almoft  any  other  kind  of  fifh.  The 
beft  way  of  angling  with  the  fly  is  down  the  river, 
and  not  up;  neither  need  the  angler  ever  make  above 
half  a  dozen  of  trials  in  one  place,  either  with  fly  or 
ground  bait,  when  he  angles  for  trout:  by  that  time 
the  fifh  will  either  offer  to  take,  or  refufe  the  bait  and 
not  ftir  at  all. 

In  a  pond,  the  beft  place  for  the  angler  to  take  his 
ftand  is  nfually  that  where  the  cattle  go  up  to  water: 
in  rivers,  if  breams  are  filhed  for,  it  mould  be  in  the 
deepeft  and  moft  quiet  places ;  if  eels,  under  the  banks 
of  rivers  that  hang  over ;  perch  are  to  be  expected  in 
clean  places,  where  the  ftream  is  fwift ;  and  chub  in 
deep  fhaded  holes :  roach  are  moftly  found  where  the 
perch  are,  and  trout  only  in  fwift  and  clear  ftreams. 
Places  where  there  are  many  weeds,  or  old  flumps  of 
trees,  harbour  filh  in  great  numbers,  and  they  ufually 
bite  freely  there ;  but  there  is  danger  of  entangling  die 
line,  or  faftening  the  hook  to  the  weeds.  In  cafe  of 
this  accident,  recourfe  is  to  be  had  to  a  ring  of  lead,  of 
about  fix  inches  round,  faftened  to  a  fmall  pack-thread: 
this  ring  is  to  be  thruft  over  the  rod,  and  let  fall  into 
the  water.  It  will  defcend  to  the  place  where  the  hook 
is  entangled ;  and  then,  by  pulling  the  pack-thread 
gently,  the  hook  will  be  foon  difengaged,  or  at  the 
worft  it  can  only  be  broke  off  near  the  end  of  the  line ; 
whereas,  when  this  is  not  employed,  the  rod  itfelf  is 
fometimes  broken,  or  the  line  nearer  its  upper  end. 

Deep  waters  are  beft  for  angling  in,  for  the  fifh  do 
not  love  to  be  difturbed  by  wind  and  weather. 
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The  openings  of  flukes  and  mill-dams  always  bring 
filh  up  the  current  to  feek  for  the  food  which  is  brought 
with  the  ftream ;  and  angling  in  thefe  places  is  ufually 
fuccefsful. 

The  bell  feafon  is  from  April  to  October ;  for,  in 
very  cold  flormy  weather,  the  fifli  will  not  bite  :  the 
belt  times  of  the  day  are  from  three  till  nine  in  the 
morning,  and  from  three  in  the  afternoon  till  fun-fet. 
In  an  eafterly  wind,  there  is  never  much  fport  for  the 
angler  ;  the  foutlierly  winds  are  the  befl  for  his  pur- 
pofe,  and  a  warm  but  lowering  day  is  moft  of  all  to 
be  chofen ;  a  gentle  wind,  after  a  fudden  Ihower,  to  dif- 
turb  the  water,  makes  a  very  good  opportunity  for  the 
angler  :  the  cooler  the  weather  in  the  hotteft  months, 
the  better;  but  in  winter,  on  the  contrary,  the  warmer 
the  day  the  better.  A  cloudy  day,  after  a  bright  moon- 
light night,  is  always  a  good  day  for  fport ;  for  the  filh 
do  not  care  for  going  after  prey  in  the  bright  moon- 
fhine,  and  are  therefore  hungry  the  next  morning. 

Thofe  who  are  fond  of  angling  might  fa vethemfelves 
fome  fruitlefs  trouble,  by  obferving  when  fmall  filh  in 
a  jar  take  or  refufe  food.     See  Fish. 

The  feveral  methods  of  angling  for  falmon,  trout, 
carp,  tench,  pearch,  pike,  dace,  gudgeons,  roach, 
flounder,  &c.  may  be  feen  under  the  article  Fishing. 

ANGLO-Calvinists,  a  name  given  by  fome  wri- 
ters to  the  members  of  the  church  of  England,  as  a- 
greeing  with  the  other  Calvinifts  in  mofl  points  except 
church-government. 

jiNGLO-Saxon,  an  appellation  given  to  the  language 
fpoken  by  the  Englifh  Saxons  :  in  contradiftinction 
from  the  true  Saxon,  as  well  as  from  the  modern 
Englifh. 

ANGLUS  (Thomas),  an  Englifh  pried,  well  known 
for  the  Angularity  of  his  opinions,  and  feveral  little 
tracts  which  he  wrote  in  the  17th  century.  He  went 
by  feveral  names.  Mr  Baillet  fays  his  true  name  was 
White  ;  but  that  he  ufed  to  difguife  it  under  that  of 
Candidus,  Albus,  Bianchi,  and  Rich-worth  :  but  he 
was  inbft  known  in  France  by  the  name  of  Thomas  An- 
glus.  Des  Cartes  generally  called  him  Mr  Vitus.  He 
pafled  fome  time  in  moft  countries  of  Europe;  but  his 
longeft  ftay  was  at  Rome  and  Paris.  When  he  was  in 
England,  he  lived  a  confiderable  time  in  the  family  of 
Sir  Kenelm  Digby  ;  and  fcems  to  have  had  a  great  e- 
fteem  for  the  opinions  of  this  gentleman,  as  may  be  feen 
in  his  writings,  particularly  in  the  Preface  to  his  Latin 
work  concerning  the  Institutions  of  the  Peripatetic 
Philofophy,  according  to  the  hypothefis  of  Sir  Kenelm. 
He  was  a  great  advocate  for  the  peripatetic  philofo- 
phy. He  attempted  even  to  make  the  principles  of 
Ariftotle  fubfervient  to  the  explaining  the  moft  impe- 
netrable myfteries  of  religion  ;  and  with  this  view,  he 
engaged  in  the  difcuffion  of  predeftination,  free-will, 
and  grace.  Mr  Baillet  fays,  "  What  he  wrote  upon 
this  fubjectrefembles  the  ancient  oracles  for  obfeurity." 
In  fuch  abftrufe  points  as  we  have  mentioned,  he  was 
much  embarraifed  ;  and,  by  giving  too  great  fcope  to 
his  own  thoughts,  he  pleafed  neither  the  Molinifts  nor 
Janfenifts.  He  is  allowed,  however,  to  have  been  a 
man  of  an  extenfive  and  penetrating  genius.  On  the 
10th  of  June  1658,  the  congregation  of  the  Index  Ex- 
purgatorius  at  Rome  condemned  fome  treatifes  of 
Thomas  Anglus.  The  doctors  of  Douay  ceumred  alfo 
22  proportions  extracted  from  his  Sacred  Inftitutiuns, 
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He  publilhed  his  SuppUcath  pojlulativa  juflitia,  in  op- 
pofition  to  their  cenfure  ;  wherein  he  complains  that  they 
had  givt  n  him  a  vague  undetermined  cenfure,  without 
taxing  any  particular  propofuion.  He  died  fome  time 
after  the  reltoration  of  Charles  II.  but  in  what  year  is 
uncertain. 

ANGOL,  a  city  of  Chili  in  South  America,  fitu- 
ated  in  W.  Long.  780.  and  S.  Lat.  380. 

ANGOLA,  a  kingdom  on  the  weftern  coaft  of  A- 
frica,  lying,  according  to  the  moft  prabable  accounts, 
between  Lat.  8.  30.  and  16.  21.  South,  forming  a  coaft 
of  upwards  of  480  miles  ;  but  how  far  it  extends  from 
weft  to  eaft,  has  never  been  exactly  determined.  An- 
gola Proper  is  bounded  on  the  north  by  the  river  Dan- 
da,  which  feparates  it  from  Congo  ;  and  on  the  fonth 
by  the  Coanza,  by  which  it  is  feparated  from  Benguela. 
This  laft,  however,  is  now  included  in  the  kingdom  of 
Angola,  having  been  conquered  by  its  monarchs,  tho' 
it  ftill  retains  the  name  of  kingdom,  and  is  included  in 
the^dimenfions  we  have  juft  now  given.  The  air  here 
is  very  hot  and  unwholefome,  and  the  country  moun- 
tainous ;  there  being  but  few  plains  to  be  met  with  in 
it,  except  on  the  fea-coaft,  and  between  the  huge  ridges 
of  mountains. 

That  part  of  the  kingdom  which  we  have  diflinguifhed 
by  the  name  of  Angola  Proper,  was  fubject  to  the  kings 
of  Congo  in  the  year  1484,  when  the  Portuguefe  firft 
difcovered  the  country  :  but  how  long  it  had  been  fo 
before  that  time,  is  not  known  ;  the  inhabitants  being 
utterly  deftitute  of  chronology,  and  have  no  other  way 
of  diftinguifhing  paft  events  but  by  faying  they  hap- 
pened in  fuch  a  king's  reign.  Neither,  though  Ango- 
la became  a  diftinct  kingdom  fince  its  difcovery  by  the 
Portuguefe,  is  it  known  with  more  certainty  at  what 
time  that  revolution  happened  ;  or  whether  the  Portu- 
guefe were  not  concerned  in  affifting  the  viceroy  of  the 
king  of  Congo,  who  governed  the  province  of  Angola, 
to  fet  up  for  himfelf. 

All  accounts  agree,  that  this  kingdom  was  founded 
by  one  Ngola,  or  Angola,  from  whom  it  took  its  name. 
According  to  the  tradition  of  the  country,  this  Ngola 
was  a  fmith,  and  the  inventor  of  that  trade,  in  which 
he  had  been  inftructed  by  the  dsemons  of  the  country. 
In  confequence  of  this,  he  became  exceeding  rich,  not 
in  gold,  filver,  or  ihell-money,  which  were  not  at  that 
time  in  ufe ;  but  in  corn,  cattle,  and  fruits,  which  were 
then  exchanged  in  traffic.  The  country  being  not  long 
after  vifited  by  a  grievous  famine,  Ngola  generoully  re- 
lieved his  diftrefled  countrymen,  and  faved  the  lives  of 
fome  thousands.  In  gratitude  for  this  generofity,  he 
was  unanimoully  chofen  king  ;  and  hence  the  fmith's_ 
trade  is  reckoned  among  the  royal  arts  of  Angola. 

According  to  other  accounts  which  can  be  more  de- 
pended upon,  Ngola  was  the  king  of  Congo's  viceroy  ; 
who,  having  become  powerful  by  the  reduction  of  feve- 
ral of  the  neighbouring  ftates,  was  induced  to  fet  up 
for  himfelf.  Dreading,  neverthelefs,  the  power  of  his 
old  mailer,  he  chofe  to  fend  him  the  ufual  tribute  and 
prefents  annually,  till  he  reckoned  himfelf  firmly  feat- 
ed  on  the  throne,  and  hadfecured  it  to  his  defcendents. 
His  meafures  were  greatly  facilitated  by  the  wars  which 
the  king  of  Congo  was  then  engaged  in  with  the  Ciagas, 
a  barbarous  nation  in  the  neighbourhood.  Thefe  made 
fuch  a  powerful  inroad  into  his  dominions,  that  he  was 
glad  to  afk  affiftance  from  Ngola  ;  not  as  a  fubject,  but 
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as  a  friend  and  ally.  This  was  readily  granted  ;  and 
the  two  monarchs  continued  ever  after  fending  prefents 
and  alhftance  to  each  other,  and  encouraging  a  mutual 
commerce  between  their  fubjects. 

Ngola  lived  to  a  great  age,  highly  reflected  by  his 
fubjects,  and  in  alliance  with  the  king  of  Congo  and 
the  Portuguefe,   vvhofe  numerous  fettlements  on  the 
coaft  had  made  them  become  very  powerful.     Accord- 
ing to  the  cuftom  of  the  country,  he  had  many  wives 
and  concubines.     By  his  chief  favourite  he  had  three 
daughters,  Zunda  Riangola,  Tumba  Riangola,  and  an- 
other whofe  name  is  unknown.     Towards  the  latter 
part  of  his  life,  the  king's  chief  care  was  to  fecure  the 
crown  to  the  eldeft  of  thefe  ;  for  which  purpofe  he  con- 
futed his  beloved  queen,  who  encouraged  him  in  the 
defign  with  all  the  eloquence  in  her  power.     By  her 
advice,  he  fent  for  his  lieutenant-general ;  a  favourite 
Have,  whom  he  had  created  viceroy  over  the  whole  king- 
dom, to  acquaint  him  with  his  refolution.     The  artful 
minifter  did  not  fail  to  applaud  his  defign,  though  his 
intention  was  to  defraud  the  princefs,  and  feize  the 
throne  for  himfelf.     He  accordingly  took  the  opportu- 
nity, one  day,  when  that  princefs  and  the  whole  court 
were  employed  in  fowing  their  lands,  to  fpread  a  re- 
port that  the  Angolic  enemies  had  entered  the  king- 
dom, and  were  deftroying  every  thing  with  fire  and 
fvvord.     In  this  confufion,  the  treacherous  viceroy  con- 
duSed  the  three  princelles  to  the  royal  palace  ;  and  ac- 
quainting Ngola  with  the  pretended  danger,  urged  him 
to  betake  himfelf  to  a  fpeedy  flight.     The  frighted  mo- 
narch, unable  to  ftir  with  age,  defired  his  minifter  to 
take  the  moft  proper  means  for  his  fafety :  whereupon, 
being  a  f'tout  young  fellow,  he  takes  his  majefty  on  his 
back,  and  carries  him  into  a  neighbouring  wood  ;  where 
he  no  fooncr  had  him  in  a  convenient  place,  than  he 
ftabbed  him  with  a  dagger.     This  ftratagem  was  too 
mallow  to  remain  long  concealed  ;  the  murderer  was 
q.iickly  difcovered,  and  many  of  the  nobles  role  inarms 
againft  him ;  but  finding  his  party  too  lfrong  to  be  op- 
pofed,  they  were  at  laft  obliged  to  fubmit,  and  iuffer 
him  quietly  to  afcend  the  throne,  upon  his  publicly  de- 
claring that  he  had  not  feized  it  but  with  a  view  of  fe- 
curing  it  to  the  princefs  Zunda  Riangola. 

To  this  princefs,  the  ufurper  palliated  his  conduct  in 
the  be  ft  manner  he  could  ;  and  me  had  art  enough  to 
difguife  her  refentment  fo  effeftually,  that  he  never 
difcovered  the  fmallcft  occafion  for  jealonfy.     At  laft, 
his  hidden  death  gave  Zunda  an  opportunity  of  amend- 
ing the  throne  peaceably  ;  when  me  behaved  with  fuch 
moderation  andjuftice,  as  to  gain  the  love  and  affec- 
.  tion  of  all  her  fubjeds.     Her  jealous  temper  prevent- 
ed her  from  marrying  ;  and,  by  giving  too  much  way 
to  it,  me  came  at  laft  to  dread  as  rivals  the  two  fons 
of  her  younger  fitter  Tumba,  and  to  form  defigns  a- 
gaintt  their  life.     To  accompliih  her  purpofes,  fhe  or- 
dered them  to  be  brought  to  court,  pretending  to  have 
them  educated  under  her  own  eye.    This  was  declined 
for  fome  time  ;  but  at  length  the  queen  prevailed  fo 
far  as  to  have  the  eldeft  fent  to  her  ;  whom  Hie  no 
-         fooner  got  into  her  power,  than  fhe  caufed  him  to  be 
Murders     maflacrrd,  with  all  his  attendants  ;  only  one  efcaping, 
her  ne-       all  covered  with  wounds,  to  carry  the  dreadful  news  to 
phew.         t]le  princefs  and  her  hnfband. 

On  hearing  of  this  bloody  act,  the  afflicted  parents 
immediately  fallied  forth  at  the  head  of  all  their  vaffals. 


Murdered 
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They  were  waited  for  by  Queen  Zunda  at  the  head  of    Angola, 
a  numerous  army ;  but,  no  fooner  did  her  foldiers  per-  s-— v— — ' 
ceive  the  parents  of  the  deceafed  prince,  than  they  im- 
mediately abandoned  the  queen  to  their  refentment. 
Tumba  immediately  ruffled  upon  her  fitter,  and  ftab-         g 
bed  her  to  the  heart ;  after  which,  me  commanded  her  Is  herfelf 
entrails  to  be  taken  out,  and  thrown  into  the  hole  in  murdered 
which  her  fan's  body  had  been  caft.   Upon  this  Tumba  ^  her 
was  crowned  queen  of  Angola,  and  invited  her  huf-      er' 
band  to  participate  with  her  in  the  management  of 
public  affairs.     This  offer  he  was  too  wife  to  accept ; 
and  Tumba,  upon  his  refnfal,  refigned  the  crown  into 
the  hands  of  her  furvivingfon,  named  Angola  Chilvagni, 
He  proved  a  great  and  wife  prince,  extending  his  do- 
minions by  conqueft,  and  gaining  the  love  of  his  fub- 
jects by  the  moderation  and  equity  of  his  government. 
He  was  fucceeded  by  one  of  his  younger  fons,  named 
Dambi  Angola  ;  who  no  fooner  afcended  the  throne,         9 
than  he  put  all  his  brethren  to  death,  left  they  mould  DambiAn- 
unite  in  favour  of  the  eldeft.     The  reft  of  his  reign  £ola  a  cruel 
proved  conformable  to  fuch  a  beginning.     He  was  a  ^ran  ' 
monfter  of  cruelty,   avarice,   lewdnefs,   and  perfidy. 
Death,  however,  in  a  lhort  time,  happily  delivered  his 
fubjects  from  this  tyrant ;  who,  notwithstanding  his 
infamous  life,  was  buried  with  the  greateft  magnifi- 
cence ;  and  a  mount  was  erected  over  his  grave,  con- 
fifting,  according  to  the  cuftom  of  the  country,  of  a 
prodigious  nnmber  of  human  victims  which  had  been 
facrificed  to  his  ghott.     Dambi  Angola  was  fucceeded 
by  Ngola  Chilivagni,  a  warlike  and  cruel  prince.     He        I0 
conquered  many  nations,  and  made  the  moft  dreadful  Ngola  Chi- 
inroads  into  the  kingdom  of  Congo,  along  the  rivers  of  livagni;  his 
Danda,  Lucalla,  Zanda,  and  Coanza  ;  whofe  waters  conquefts. 
were  often  tinged  with  the  blood  of  thoufands  whom 
he  maflacred  in  his  excurfions,    Notwithftanding  thefc 
butcheries,  Ngola  Chilivagni  ihowed  inch  generofity  to 
thofe  who  readily  fubmitted  to  him,  that  he  was  fure 
to  conquer,  not  only  wherever  he  came,  but  wherever 
he  feemed  to  direct  his  forces.     At  laft,  as  if  weary 
of  conqueft,  he  planted  a  tree  on  the  banks  of  the 
Coanza,  about  eight  leagues  from  Loanda  San  Paulo, 
as  a  boundary  to  his  ravages.     This  tree  the  Portu- 
guefe called  lfanda,  or  Ifandaura  ;  and  afterwards  e- 
rected  a  fortrefs  near  it. 

The  fame  folly  and  infolence  which  took  place  in  the       ix 
breaft  of  Alexander  the  Great,  on  account  of  his  rapid  Fancies 
conquefts,  foon  puffed  up  the  mind  of  this  petty  Afri-  himfelf  a 
can  tyrant.     Becaufe  he  had  conquered  and  ravaged  godi 
fome  of  the  neighbouring  countries,  and  brought  un- 
der his  fubjection  a  few  cowardly  barbarians  ;  he  firft 
fancied  himfelf  invincible,  and  then  that  he  was  a  god. 
He  demanded  the  fame  refpect  and  adoration  that  was 
paid  to  their  other  deities  ;  and  with  this  demand  his 
fubjects  were  fervile  enough  to  comply.    This  pretend- 
ed deity,  however,  was  forced  to  fubmit  to  the  fate  of 
other  mortals,  and  died  without  leaving  a  fucceffor  be- 
hind him. 

On  the  deceafe  of  Ngola  Chilivagni,  the  ftates  elect- 
ed Ngingha-Angola-Chilombo-Kickafanda,  great-ne- 
phew to  queen  Tumba's  hufband,  as  his  fucccifor.  He 
proved  fuch  a  rapacious  and  cruel  tyrant,  that  his  fub- 
jects univerfally  wiflied  for  his  death  ;  which,  luckily 
for  them,  foon  happened.  He  was  interred  with  the 
ufual  pomp  and  folemuities,  particularly  that  of  having 
a  whole  hecatomb  of  human  victims  facrificed  upon  his 

grave. 
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grave.  His  foe  Bandi  Angola,  who  fucceeded  him, 
proved  yet  a  greater  tyrant  than  his  father  ;  fo  that  he 
foon  became  intolerable  to  his  fubjects.  A  general  re- 
volt enfucd,  in  which  his  fubjects  called  in  the  cannibal 
Giagas  to  their  affiftance.  They  immediately  poured  in 
like  a  band  of  hungry  dogs  haftening  to  feed  upon  a 
carcafe  ;  and  having  defeated  and  devoured  the  forces 
of  the  tyrant,  belicged  him  in  an  inacceffible  mountain ; 
where  not  being  able  to  come  at  him,  they  refolved  to 
reduce  him  by  famine.  Bandi  Angola  applied  to  the 
king  of  Congo  for  affiftance.  As  it  was  the  intereft 
of  that  prince  to  hinder  the  ravenous  Giagas  from  en- 
tering into  the  Angolic  dominions,  whence  they  could 
fo  eafily  pafs  into  his  own,  he  did  not  hefitate  at  grant- 
ing his  requeft ;  and  ordered  a  ftrong  reinforcement  of 
the  Portuguefe,  of  whofe  valour  he  had  a  high  opinion, 
and  of  whom  he  entertained  a  great  number  at  his 
court,  to  march  to  the  affiftance  of  the  king  of  Ango- 
la. The  command  of  the  army  was  given  to  one  of 
the  moll  experienced  Portuguefe  officers ;  who,  depend- 
ing more  on  the  handful  of  Europeans  he  had  under 
his  command  than  on  the  Congoefe,  attacked  the  re- 
bels, though  greatly  fuperior  in  number  j  and,  having 
utterly  defeated  them,  reftored  the  king  of  Angola  to 
his  throne. 

This  effential  piece  of  fervice  fo  endeared  the-Portu- 
guefe  to  Bandi  Angola,  that  he  took  them  into  his  fer- 
vice, and  even  into  his  council.  Their  general  became 
a  great  favourite  of  the  king,  but  much  more  fo  of  his 
daughter,  who  conceived  a  violent  paffion  for  him 
Unfortunately  for  them  both,  the  amour  was  carried 
on  with  fo  little  precaution  on  her  part,  that  the  king 
quickly  difcovered  it ;  and  immediately  formed  a  refo- 
lution  of  exterminating  the  Portuguefe  all  at  once. 
Such  violent  meafures,  however,  could  not  be  concert- 
ed fo  privately  but  the  princefs  got  fomc  intelligence  of 
it ;  and  having  apprifed  her  lover  of  the  danger,  he  im- 
mediately withdrew  into  Congo,  taking  with  him  as 
many  of  his  countrymen  as  he  conveniently  could.  The 
king  of  Congo  expreffed  fuch  ftrong  refentment  againft 
Bandi  Angola  for  his  ingratitude,  that  the  Portuguefe 
general  would  have  probably  prevailed  upon  him  to  de- 
clare war  againft  Angola,  had  he  not  been  obliged  to 
defend  his  own  dominions  againft  a  neighbouring  prince 
who  then  made  an  invafion.  This  afforded  that  gene- 
ral a  fair  pretence  of  afking  leave  to  return  home ;  pro- 
mifing  to  come  with  fuch  reinforcements  as  would  en- 
able the  king  of  Congo  to  revenge  hiinfelf  for  the  af- 
front put  upon  him  by  the  Angolic  monarch.  His  real 
intention,  however,  was,  to  give  the  king  of  Portugal 
an  opportunity  of  feizing  upon  the  kingdom  of  An- 
gola. 

On  his  return  to  Lifbon,  the  Portuguefe  general  ha- 
ving laid  his  plan  before  the  king,  it  was  fo  well  relifli- 
ed,  that  an  armament  was  ordered  to  be  fitted  out,  well 
furnifhed  with  every  neceffary  for  building  fortreffes, 
&c.  and  a  fufficent  number  of  men.  The  wind  proving 
favourable  all  the  way  back,  the  Portuguefe  foon  ar- 
rived fafe  at  Loando  San  Paulo  ;  whence  the  general 
difpatched  a  meffenger  to  acquaint  the  king  of  Congo 
with  his  arrival,  and  to  make  him  fome  rich  prefents. 
Thefe  were  no  fooner  go"»  than  the  admiral  failed  up 
the  Coanza  ;  and,  Ian  i.ig  without  oppofition  in  the 
kingdom  of  Angola,  fet  about  erecting  a  fortrefs  in 
Vol.  II. 


a  convenient  fituation,  which  was  completed  in  a  few    Angola. 

The  king  being  informed  of  the  return  of  the  Por- 
tuguefe, and  of  their  fortifying  themfelves  on  advan- 
tageous ground,  gathered  together  a  numerous  army  : 
but  his  forces  though  upwards  of  100,000  in  num- n  _*? 
ber,  were  utterly  defeated  by  the  Portuguefe ;  vaft  num-  A™£,j,,e 
bers  killed,  and  many  r.^.c  carried  into  flavery.  The 
admiral  now  ravaged  the  whole  country,  putting  all  to 
fire  and  fword,  and  making  himfelf  mafter  of  every  ad- 
vantageous fpot  of  ground.  The  king,  however,  had 
ftill  the  good  luck  to  efcape  all  the  ftratagems  that 
were  laid  for  him ;  and  once  more  got  fafe  to  his  in- 
acceffible fortrefs. 

All  this  time  Bandi  Angola  had  himfelf  tyrannized, 
and  allowed  his  favourites  to  tyrannize,  in  fuch  a  man- 
ner, that  his  fubjects  were  become  no  lefs  weary  of  his 
government  than  when  they  formerly  revolted.  Being 
now  exafperated  beyond  meafure  at  the  calamitous  war 
of  which  he  had  been  the  occafion,  they  formed  a  de- 
fign  of  putting  an  end  to  his  life ;  and  in  order  to  draw 
himoutof  his  retreat,  where  he  wallowed  in  all  manner 
of  debauchery,  they  had  recourfe  to  the  following 
ftratagem  :  A  deputation  was  fent,  acquainting  him 
with  the  revolt  of  one  Cuctilo  Cabazzo  ;  who,  at  the 
head  of  a  numerous  band,  committed  the  moft  cruel 
ravages,  /hey  befought  his  majefly  either  to  levy  a 
fufficient  number  of  troops,  and  march  in  perfon  againft 
him,  or  to  allow  them  to  arm  themfelves  againft  him. 
The  credulous  king  complied  with  this  laft  propofal ; 
and  granted  them  leave  to  raife  what  forces  might  be 
thought  neceffary.  Four  days  after,  notice  was  fent  to 
the  king,  that  his  fubjects  had  attacked  the  rebels,  and 
had  been  repulfed  with  lofs ;  but  that,  if  his  majefty 
would  but  condefcend  to  animate  them  with  his  pre- 
fence,  the  fight  of  him  would  infpire  them  with  fuch 
courage,  that  they  would  affuredly  prove  victorious. 
This  had  the  defired  effect ;  and  the  king  fet  out  a  few 
days  after,  without  any  other  precaution  than  his  own 
guards,  to  head  his  army  which  was  encamped  on  the 
banks  of  the  Lucalla.  He  no  fooner  appeared  in  view, 
than  all  the  chief  officers  came  out  to  meet  him;  and  xg 
having  under  pretence  of  paying  their  refpects,  gradu-  ^iaa  An- 
ally feparated  him  from  his  guards,  they  fell  upon  him  gola  mur- 
and  difpatched  him  at  once.  dered. 

Bandi  Angola  was  fucceeded  by  his  fon  Ngola  Ban- 
di, whofe  mother  had  been  a  Have  j  and  whofe  title  to 
the  crown  was  confequently  difputable,  according  to  the 
laws  of  the  country.    Of  this  the  new  king  being  well        19 
apprifed,  thought  proper  to  begin  his  reign  by  mur-  Cruelty  of 
dering  every  perfon  who  had  oppofed  his  election.    He  *e  new 
began  with  the  Tendula,  or  commander  of  the  king'*    °s" 
rear-guard ;  who,  by  his  office,  is  the  chief  of  the  elec- 
tors, and  the  perfon  who  governs  the  kingdom  during 
the  interregnum.     Him  he  ordered  to  be  put  to  death, 
with  all  his  family.    Thefe  were  followed  by  the  prin- 
cipal officers  of  his  father's  court ;  all  his  concubines, 
together  with  their  parents  and  near  relations,  whom 
he  caufed   to  be  butchered  ;  together  with  his  half- 
brother,  his  father's  fon  by  a  favourite  concubine,  and 
then  but  an  infant.     He  did  not  fpare  even  the  fon  of 
his  filler  Zingha  Bandi,  whom  lhe  had  by  one  of  her 
paramours.     The  intereft  of  his  filler  had  contributed 
greatly  to  raife  this  tyrant  to  the  throne;  and  his  in-' 
B  gratitude 
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gratitude,  with  the  murder  of  her  fon,  fo  exafperateJ 
her,  thatlhe  fwore  to  be  revenged  on  him  in  the  fame 
way. 

The  Portuguefe  were  the  next  objects  of  his  rcfent- 
ment.  Thefe  he  fo  much  dreaded  on  account  of  their 
valour  and  policy,  that  he  immediately  declared  war, 
refolving  not  to  lay  down  his  arms  till  he  had  extermi- 
nated them  to  the  laft  man,  or  driven  them  totally  out 
of  his  dominious.  His  radinefs,  however,  coft  him  dear. 
Myriads  of  the  Angolic  poltroons  were  overthrown  by 
an  handful  of  Portuguefe;  and  the  king  himfelf  was 
forced  to  riy,  firft  into  the  ifland  of  Chiconda  in  the  ri- 
ver Coanza,  and  then  into  the  defaris  of  Oacco.  Here 
his  conquerors,  out  of  great  clemency,  allowed  him  to 
live  among  the  wild  hearts,  without  any  other  fuftenance 
than  what  the  defarts  afforded.  He  had  the  misfortune 
alio  to  lofe  his  queen  and  two  fillers  Cambi  and  Fun- 
gi, who  were  taken  prifoners  by  the  Portuguefe,  but 
honourably  treated. 

The  king  being  informed  of  this,  fent  an  embafly  to 
treat  of  their  ranfom  and  an  exchange  of  prifoners. 
The  propofal  was  readily  agreed  to  ;  and  the  princef- 
fes  were  fent  back,  laden  with  prefents.  The  king, 
however,  refufed  to  perform  his  part  of  the  agreement, 
and  thereby  plunged  himfelf  into  (till  greater  difficul- 
ties. A  new  Portuguefe  viceroy  being  arrived  about 
this  time,  Ngola  was  quite  at  a  lofs  how  to  exenfe  the 
oon-performance  of  his  part  of  the  treaty.  At  laft 
he  had  recourfe  to  his  exafperated  lifter  Zingha  ;  and 
having  excufed,  as  well  as  he  could,  the  murder  of  her 
fon,  propofed  t6  fend  her  on  a  fplendid  embafly  to  the 
vioeroy.  Having  contented,  but  without  forgetting 
her  refentmenr,  fhe  fet  out,  as  plenipotentiary  for  the 
king  of  Angola,  with  a  magnificent  retinue,  was  re- 
ceived with  all  the  honour  due  to  her  rank,  and  lodged 
in  a  fplendid  palace  prepared  for  her. 

At  the  firft  audience  Zingha  had  of  Don  John  (the 
Portuguefe  viceroy),  (lie  was  greatly  furprized  to  find 
a  ftately  elbow-chair  prepared  for  him  to  fit  upon,  and 
for  herfelf  only  a  rich  tapeftry  fpread  on  die  floor,  with 
a  velvet  culhion  embroidered  with  gold,  and  placed  over 
againft  the  chair  of  ftate.  DifTembling  her  difpleafurc 
however,  Ihe  beckoned  to  one  of  the  ladies  of  her  re- 
tinue, commanded  her  to  lay  herfelf  down  on  her  eU 
bows  and  knees  upon  the  carpet,  and  fat  herfelf  upon 
her  back  during  the  whole  time  of  the  audience.  She 
behaved  with  fuch  addrefs  and  dignity,  as  to  gain  die 
admiration  of  the  whole  council'  A  propofal  was  made 
of  entering  into  an  alliance  ofFenfive  and  defenlive  with 
the  king  of  Angola,  provided  he  acknowledged  him- 
felf the  vaffal  of  the  king  of  Portugal,  and  fubmittcd 
to  pay  a  yearly  tribute.  To  this  Zingha  replied,  that 
fuch  conditions  were  indeed  fit  to  be  impofed  upon  thofe 
who  had  been  conquered  by  the  fword  ;  but  not  upon 
a  great  and  powerful  monarch,  who  oiily  fought  their 
friendlhip  and  alliance:  upon  which  the  treaty  was 
eoncluded  on  both  fides,  without  any  other  conditions 
than  the  exchange  of  prifoners.  The  audience  being 
over,  Don  John  took  notice  to  Zingha,  as  he  conduc- 
ted her  out  of  the  hall,  ihat  the  lady  who  had  ferved 
her  as  a  feat,  continued  ftill  in  the  fame  pofture  ;  up- 
on which  flic  replied,  That  it  did  not  become  the  am- 
bafladrefs  of  a  great  monarch  to  make  ufe  of  the  fame 
chair  twice,  fo  fhe  looked  upon  her  as  a  piece  of  caft- 
off  goods  not  worthy  of  further  notice 


Zingha  was  fo  taken  with  the  honours  done  her  by 
the  Portuguefe,  and  fo  intent  upon  obferving  the  or- 
der, drefs,  arms,  &c.  of  their  troops,  that  flic  ftaid  at 
Loando  a  conliderable  time ;  during  which  fhe  was  in- 
ftructed  in  the  Chriftian  religion,  and  confented  to  be 
baptized.  Don  John  and  his  fpoufe  were  her  fponfors; 
who  difmiffed  her  foon  after,  with  all  poffible  honours, 
and  highly  fatisfied  with  her  reception  and  fuccefs.  At 
her  return  fhe  cook  care  to  have  the  articles  ratified  by 
her  brother  ;  who  exprefled  his  approbation  of  them, 
and  the  higheft  obligations  to  her.  He  even  w«nt  fo 
far  as  to  defire  the  viceroy  to  fend  him  fome  proper 
perfons  to  inftruct  him  in  the  Chriftian  religion,  which 
he  faid  he  was  very  defirous  of  embracing.  This  re- 
queft  was  immediately  granted  ;  and  Don  Denis  de 
Faria,  a  negro  prieft,  a  native  of  Angola,  was  dif- 
patched,  along  with  an  officer  of  diftinclion,  to  ftand 
godfather  to  the  king,  Thefe  met  at  firft  with  a  gra- 
cious reception  ;  but  when  they  come  to  talk  of  bap- 
tifm,  Ngola  altered  his  tone,  and  told  him  it  was  too 
much  below  his  dignity  to  receive  it  from  the  fon  of 
one  of  his  (laves,  and  fent  them  both  back.  This  was 
cried  up  by  the. courtiers  as  .a  princely  aft:  but  Zingha 
reprefented  that  it  could  not  fail  to  exafperate  the  vice- 
roy ;  and  tried  all  poffible  means  to  diffuade  him  from 
it,  but  in  vain.  He  fufFercd,  however,  his  other  two 
fifters,  Cambi  and  Fungi,  to  be  baptized  ;  which  was 
performed  in  1625,  with  a  fplendor  fuited  to  their 
dignity. 

As  no  experience  feems  to  have  been  a  fufficient  an- 
tidote againft  the  innate  folly  of , Ngola  Bandi,  he  foon 
after  took  it  into  his  head  to  make  war  on  the  Portu- 
guefe and  invaded  fome  of  their  territories.  This  laft 
action  proved  his  ruin  :  his  troops  were  all  cut  off,  and 
himfelf  forced  to  fwim  for  his  life  to  a  fmall  ifland  in 
the  Coanza,  about  a  mile  long,  and.  two  bow-fhois 
in  breadth  ;  whither  the  Portuguefe  purfued  and  fur- 
rounded  him,  fo  that  he  had  no  other  chance,  but  either 
to  fall  into  theirhands,  or  be  devoured  by  the  wild  beafts 
with  which  the  place  iwarmed.  From  both  thefe  dan- 
gers he  was  relieved  by  a  dofe  of  poifon,  given  him,  as 
was  fuppofed  by  his, fifter  Zingha.  Before  this  time, 
however,  he  had  taken  care  to  fend  his  cldeft  fon  to 
the  country  of  the  Giagas,  and  put  him  under  the  care 
of  one  of  their  chiefs  called  Giaga  Caza,  whom  he  be- 
fought  to  take  care  of  him  and  protect  him  from  his 
aunt  Zingha,  as  he  rightly  imagined  Ihe  would  not 
fail  of  attempting  his  life,  in  order  to  fecure  herfelf 
on  the  throne. 

Zingha  Bandi  was  crowned  queen  of  Angola,  with- 
out oppofition,  in  1627 — She  was  a  very  artful  woman, 
endowed  with  great  prefence  of  mind,  firm  in  her  refolu- 
tions,  of  an  intrepid  courage,  and  a  great  miftrefs  in  the 
art  of  diffimulation.  She  inherited  a  large  fhare  of  her 
brother's  jealous  and  cruel  temper,  to  which  fhe  would 
not  hefitate  to  facrifice  her  neareft  relations,  if  they 
gave  her  the  leaft  umbrage. — To  this  jealoufy  there- 
fore fhe  refolved  to  facrifiee  her  nephew,  as  well  know- 
ing he  had  a  better  title  to  the  crown  than  herfelf.  She 
made  ufe  of  the  moil  folemn  oaths  to  draw  him  out  of 
the  hands  of  his  guardian,  protefling  that  fhe  had  ac- 
cepted of  the  throne  with  no  other  view  than  to  prc- 
ferve  it  for  him.  But  Giaga,  being  well  acquainted 
with  her  temper,  was  proof  againft  all  her  oaths  and 
fair  fpcechea— Zingha;  finding  this  method  ineffectual, 
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pretended  a  dcfire  of  refigning  [he  crown  to  her  ne- 
phew; 10  which  fhe  faid  ihe  had  no  other  objection, 
than  that  lhc  was  afraid  he  was  yet  incapable  of  affum- 
ing  the  reins  of  government.  She  therefore  delired  an 
interview  with  him,  though  ever  fo  (hort  that  lhe  might 
fatisfy  herfelf  in  this  particular,  and  promifed  to  detain 
him  no  longer  than  Giaga  iliould  think  neceflary.  Gi- 
aga thought  there  could  be  no  danger  in  confenting  to  a 
ihort  interview ;  and  therefore  fent  the  unfortunate 
prince  to  her,  attended  by  a  magnificent  retinue.  The 
cruel  queen  no  foouer  got  him  in  her  power,  than  file 
murdered  him  with  her  own  hand,  and  caufed  his  bo- 
dy to  be  thrown  into  the  Coanza,  ridding  herfelf,  by 
that  inhuman  ail:,  of  a  formidable  rival,  as  well  as  re- 
venging herfelf  on  her  brother,  as  lhe  had  fworn  to  do, 
for  the  murder  of  her  fon. 

Zingha's  next  fcheme  was  to  rid  herfelf  of  the  Por- 
tuguefe,  who  had  eftabliihed  themfelves  in  fuch  a  man- 
ner as  to  be  almoft  entire  mailers  of  the  country.  They 
had  built  fortreffes  on  every  convenient  fpot  thatfuited 
them,  efpecially  near  her  principal  towns,  which  they 
could  level  with  the  ground  with  the  greateft  eafe. 
They  had  ehgrofled  all  her  commerce,  were  become 
very  wealthy,  and  their  numbers  increafed  daily ;  fo 
that  they  were  dreaded  not  only  by  her  fubjects,  but  by 
all  the  neighbouring  nations.  As  Zingha  was  of  a 
martial  temper,  lhe  did  not  long  hefitate.  She  quick- 
ly made  all  neceflary  provifions,  ftrengthened  herfelf 
by  alliances  with  the  Giagas,  and  other  idolatrous  na- 
tions, and  even  with  the  Dutch  and  the  king  of  Congo, 
With  this  combined  force  lite  attacked  the  Portuguefe 
fo  fuddenly  and  unexpectedly,  that  (he  gained  fome 
advantages  over  them  ;  and  the  Dutch  made  themfelves 
mailers  of  San  Paulo  de  Loando,  and  foon  after  of 
fome  of  the  bell  provinces  in  the  kingdom.  This 
happened  in  the  year  1641 ;  and  the  Portuguefe  did 
not  recover  thefe  places  till  the  year  1648,  when  the 
Dutch  were  entirely  driven  out  of  Angola. 

Zingha's  fuccefles  proved  ftill  more  Ihoft-lived.  Her 
allies  die  Congoefe  were  fo  completely  overthrown,  that 
they  were  forced  to  fue  for  peace  ;  which  the  Portu- 
guefe did  not  grant  till  they  had  obtained  a  fufficient 
number  of  hoftages,  and  obliged  the  Congoefe  to  de- 
liver up  to  them  fome  conliderable  polls,  upon  which 
they  immediately  ere&ed  fortrefles.  Zingha's  troop's 
were  now  defeated  in  every  battle ;  and  thefe  defeats 
followed  one  another  fo  clofe,  that  lhe  was  foon  aban- 
doned, not  only  by  her  allies,  but  by  her  own  troops. 
She  was  now  conftrained  to  abandon  b'er  dominions, 
and  retire  to  fome  of  the  eaflerri  deferts,  whether  the 
Portuguefe  did  not  think  it  worth  while  to  follow  lier. 

Zingha  being  reduced  to  fuch  diftrefs,  the  Portu- 
guefe, after  giving  her  fome  time  to  ruminate  on  her 
situation,  fent  her  propofals  of  peace,  upon  condi- 
tion that  fhe  fhould  become  tributary  to  the  crown  of 
Portugal.  This  propofal  was  rcjecled  with  fcorn  ;  and 
lhe  let  them  know,  that,  however  her  daftardly  fubjecls 
might fubmiflively  and  lhamefully  behave  towards  them, 
their  queen  difdained  fubjeiSlion  to  any  foreign  power. 
On  this  haughty  aniwer,  the  Portuguefe,  to  mortify 
her  ftill  more,  fet  up  a  king  in  her  place.  The  per- 
fon  they  pitched  upon  was  named  Angola  Oarij,  or 
Aaru,  who  was  of  the  royal  family.  Before  he  was 
crowned,  the  Portuguefe  obliged  him  to  turn  Chriftian; 
and  he  was  accordingly  baptized  by  the  name  of  John. 


Tile  new  king,  however,  foon  died  of  grief,  at  feeing   Angola. 

himfelf  fo  hardly  treated  by  bis  new  mailers  the  Por-  * w~~' 

tugnefe,  they  quickly  fet  up  another,  named  Philip; 
who  bore  the  yoke  with  more  patience,  and  lived  to 
the  year  1660. 

In  the  mean  time  Zingha,  exafperated  at  feeing  her-  33 
felf  deprived  of  eleven  of  the  bell  provinces  in  her  Zingha'* 
dominions,  and  herauthbrity  in  the  remaining  fix  great-  aF^'lacy . . 
ly  weakened,  renounced  the  Chriilian  religion,  and^J,"' 
embraced  all  the  horrid  and  bloody  cuftotns  of  the  Gi- 
agas, Whom  lhe  outdid  even  in  their  own  barbarity. — 
We  have  already  hinted  the  barbarity  of  this  nation 
iti  eating  human  fle(h.  In  this  Zingha  not  only  joined 
them,  but  took  pleafure  in  devouring  the  raw  fiefh  of 
human  victims,  and  drinking  their  blood  while  warm, 
both  at  her  facrifices  and  at  her  public  meals. — She  af- 
fected a  martial  and  heroic  fpirit,  together  with  an 
titter  averfion  to  the  malcfex;  but,  according  to  the 
Portuguefe,  maintained  a  number  of  the  ftrongeft  and 
lufticft  youths,  in  whofe  embraces  lhe  gave  a  full  fcope 
to  her  inclinations,  and  managed  matters  with  fuch  fc- 
crecy  that  her  intrigues  could  never  be  difcovered.  At 
the  fame  time  Ihe  ordered  many  of  her  own  fex  to  be 
ripped  up,  when  their  incontinency  was  manifefted  by 
their  pregnancy ;  and  their  bodies,  with  thofe  of  the 
infants,  to  be  call  to  wild  beafts. 

But  what  made  her  molt  admired,  as  well  as  dread- 
ed, by  her  fubjecls,  was  a  notion  thatfhe  had  by  va- 
rious flratagems  inculcated  upon  them,  of  her  being 
able  to  penetrate  into  the  moft  fecret  thoughts.  To 
keep  up  this  apprehenfion,  lhe  ordered  the  bones  of  her 
deceafed  brother  to  be  brought  from  the  ifland  wherehe 
Was  poifoned,  locked  up  in  a  cheft  covered  with  coarfe 
plates  of  filver,  and  laid  on  a  fine  carpet  upon  a  pedef- 
tal.  A  number  of  finghillos  or  priefts  were  ordered  to 
offer  facrifices  to  thefe  bones,  and  to  keep  lamps  conti- 
nually burning  before  them.  To  this  place  fhe  herfelf 
frequently  repaired,  to  affift  at  thofe  rites,  which,  as  fhe 
gave  out,  and  every  body  believed,  engaged  the  fpirit 
of  the  deceafed  to  inform  her  of  every  thing  that  was 
done,  faid,  or  even  defigned,  either  in  the  kingdom  or 
out  of  it. — To  procure,  however,  as  much  real  intelli- 
gence as  poflible,  file  kept  vaft  numbers  of  fpies  all  o- 
ver  the  kingdom,  who  conflantly  gave  her  notice  of 
what  happened  in  their  refpeclive  circles;  and  this  (lie 
fo  cunningly  improved  to  her  own  ends,  that  her  fubjecls 
looked  upon  her  as  a  kind  of  deity  from  whom  nothing 
could  be  concealed. 

By  fuch  means  as  thefe,  Zingha  gained  fuch  autho-        34 
rity  over  the  Giagas,  that  they  were  ready,  at  the  very  Her  infiu- 
firlt  indication  of  her  will,  to  follow  her  through  the  ence  °ver 
moft  dreadful  dangers,  and  to  engage  in  the  moll  def-  '  e  GaSis- 
perate  enterprizes.She  now  made  many  ftrenuous  and 
daring  efforts  to  drive  out  the  Portuguefe  ;  but  though 
lhe  had,  in  all  probability,  more  valour  and  Ikill  than 
her  enemies,  the  fire-arms  gave  them  fuch  an  advantage, 
that  flie  was  always  defeated   with  great  lofs.     Per- 
ceiving therefore  the  folly  of  attempts  of  this  kind, 
lite  contented  herfelf  with  making  continual  inroads 
into  their  country,  carrying  off  or  deftroying  every 
thing  that  fell  in  her  way.     Though  fhe  fpared  nei-        35 
ther  Europeans,  nor  blacks  who  were  fubjecls  of  the  Herterri- 
mock-monarchs  fet  up  by  the  Portuguefe,  yet  the  cafe  bleravage*. 
of  the  former  were  peculiarly  dreadful  when  they  hap- 
pened to  be  taken  prifoners.   They  were  cither  roafied 
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Angola,    by  a  flow  fire,  or  had  their  flelh  cut  off  in  pieces,  and 
u       '  devoured  before  their  faces,  in  the  manner  related  by 
*  See  Alrf-  Mr  Bruce  of  the  Abyflinian  oxen  *.     In  this  manner 
/"""'  jQie  infefted   the  Portuguefe  territories  for  28  years, 

fcarceever  allowing  them  a  moment's  ceflationof  arms. 
Their  mock-kings  were  often  obliged  to  flielter  them- 
felves  from  her  fury  in  an  inacceffible  rock  called 
Maopongo ;  and  they  themfelves  could  never  hope  to 
enjoy  their  dominions  with  any  kind  of  peace  fo 
long  as  this  furious  queen  continued  alive.  They  in 
vain  exhausted  all  their  politics  either  to  reduce  her  by 
force,  or  to  mollify  her  by  prefents  and  fair  offers. 
The  one  ihe  rejected  with  difdain,  and  always  found 
means  to  baffle  the  other.  Nor  would  Hie  hearken  to 
any  terms,  unlefs  they  confented  to  refign  all  their 
conquefls.  The  refufal  of  this  demand  was  fo  com- 
monly followed  by  fome  marks  of  her  refentment,  that 
it  was  with  the  utmoft  difficulty  the  Portuguefe  could 
prevail  on  any  body  to  carry  their  propofals  to  her  ; 
and  as  for  Zingha  fhe  difdained  to  make  any  to  them, 
except  thofe  of  the  hoftile  kind.  The  terror  of  her 
arms  procured  her  a  freepaffage  wherever  flie  directed 
her  courfe  ;  all  the  inhabitants  of  the  province  making 
no  lefs  hafte  to  abandon,  than  ihe  to  invade  it.  Thus 
Hie  continued  to  advance,  till  at  length  Ihe  was  got  fo 
far  as  the  fmall  ifland  of  Dangii  in  the  river  Coanza. 
The  Portuguefe  now  found  themfelves  under  a  necef- 
fity  of  railing  an  army  of  negroes,  in  order  to  drive 
her  out  of  it.  Accordingly  they  furronnded  the  ifland, 
and  intrenched  themfelves  along  the  banks  on  both  fides 
of  the  river  ;  but  while  they  were  bufy  at  their  work, 
Zingha  attacked  them  with  fuch  advantage,  that  fhe 
killed  and  wounded  feveral  hundreds  of  the  blacks, 
and  fome  of  the  white  men.  Elated  with  this  advan- 
tage, fhe  was  preparing  for  another  attack  ;  when  fhe 
ptrceived,  to  her  furprife,  that  the  Portuguefe  had 
drawn  their  lines  fo  cloie,  and  raifed  them  to  fuch  a 
height,  that  they  overlooked  her  whole  camp,  and 
could  fire  upon  her  naked  foldiers  as  if  they  ihot  at  a 
mark. — Thus  great  numbers  of  her  men  were  cut  off, 
particularly  her  chief  officers.  The  queen,  now  per- 
ceiving the  danger  of  her  fimation,  amufed  the  Portu- 
guefe with  propofals  of  an  accommodation  ;  and  having 
obtained  a  truce  for  three  days,  crofTed  the  river  in  the 
dead  of  the  night,  and  led  her  forces  to  the  province 
of  Oacco.  The  next  morning,  the  Portuguefe,  feeing 
no  human  creature  upon  the  ifland, began  to  apprehend 
fome  new  flratagem  ;  but,  upon  landing  fome  of  their 
troops,  they  perceived  themfelves  over-reached,  and 
deprived  of  the  faireft  opportunity  they  ever  had  of 
forcing  her  to  furrender  at  difcretion. 

Zingha  flaid  no  longer  in  the  province  whither  fhe 
had  retired,  than  till  fhe  was  affured  that  the  Portu- 
guefe were  retired  from  the  Coanza;  and  then,  crofling 
that  river  once  more  marched  directly  towards  the 
kingdom  of  Metamba,  which  had  been  invaded  by 
fome  of  the  neighbouring  princes.  The  fpeed  with 
which  fhe  led  her  forces  thither,  and  recruited  her  ar- 
my with  multitudes  of  Giagas,  who  were  all  emulous  of 
fighting  under  her  banners,  quickly  enabled  her  to  re- 
cover fome  of  her  territories  in  that  kingdom.  Begin- 
ning now  to  think  bcrfelf  fuccefsful,  fhe  again  attack- 
ed the  Portuguefe  ;  but  was  defeated  with  great  lofs,  fo 
misfortune*  as  tQ  ^  0\3yXg(.&  t0  fcnc[  for  frem  troops.     To  complete 

her  misfortune,  fhe  received  news  that  the  Giaga  Caf- 
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fangi  had  taken  the  advantage  of  her  abfence,  to  en- 
ter the  kingdom  of  Metamba  with  a  numerous  army, 
had  carried  off  the  greateft  part  of  the  inhabitants,  de- 
firoyed  all  the  fruits  of  the  earth,  plundered  the  towns 
of  all  that  was  valuable,  and  fet  fire  to  the  reft,  leav- 
ing that  kingdom  in  a  manner  dcfolate.  To  add  to 
all  this,  her  troops,  exafperated  at  the  lofs  of  their 
wives,  children,  and  goods,  which  were  carried  to 
the  fartheft  corner  of  Benguela,  were  all  on  the  point 
of  revolting. 

Notwithftanding  thefe  difafters,  Zingha  behaved 
with  fiich  refolution  and  addrefs,  that  the  Portuguefe, 
who,  according  to  character,  had  probably  inftigated 
the  Giaga  againft  her,  were  fo  much  afraid  of  her 
joing  with  him  in  alliance  againft  them,  that  they  dif- 
patched  one  Anthony  Coglio,  a  learned  prieft,  and  an 
excellent  negociator,  with  Don  Gafpar  Borgia,  an  e- 
minent  officer,  under  pretence  of  negociating  a  peace 
between  them,  firft  to  the  Gtaga,  and  afterwards  to  the 
queen.  They  met  with  a  very  civil  reception  from  the 
firft,  who  told  them  he  was  very  willing  to  live  at 
peace  with  that  princefs,  and  even  to  let  her  enjoy  the 
kingdom  of  Metamba,  though  he  was  the  rightful 
heir  to  it,  provided  fhe  would  lay  down  her  arms. 
This  anfwer  encouraged  the  prieft  to  try  whether  he 
could  prevail  on  him  to  embrace  the  Chriftian  religion  ; 
but  this  was  declined  by  the  Giaga  in  fuch  ftrong  terms, 
that  the  prieft  thought  proper  to  defift,  and  fet  out  for 
Zingha's  camp. 

The  ambalfadors,  at  their  firft  arrival,  met  with  fnch 
a  polite  reception,  as  made  them  hope  for  fuccefs :  but 
after  fhe  had  heard  their  propofals,  fhe  affumed  a  haugh- 
ty threatening  tone;  and  told  them,  in  the  conclufion 
of  her  fpeech,  "  That  it  did  not  become  her  dignity 
ty  to  lay  down  her  arms,  till  Ihe  had  brought  the  war 
fhe  had  begun,  to  an  honourable  conclufion :  that  as  to 
the  Giagas,  whpfe  feet  fhe  had  embraced  fome  years 
before,  and  who  had  furnifhed  her  with  fuch  a  prodi- 
gious number  of  forces  to  fight  in  her  defence, her  ho- 
nour and  intcreft  required  that  fhe  fhould  ftill  keep 
them  in  her  fervice,  and  under  her  protection :  and 
laftly,  that  as  to  herfelf,  fhe  remembered,  indeed,  that 
flie  had  formerly  embraced  Chriftianity ;  but  that  it  was 
not  now  a  proper  feafon  to  propofe  her  returning  to  it, 
and  they  ought  to  remember  that  they  themfelves  were 
the  caufe  of  her  abandoning  it." 

Borgia,  perceiving  that  ihe  was  not  to  be  wrought 
upon  by  religious  motives,  fhifted  the  topic ;  and  told 
her,  that  fhe  had  gained  honour  enough  in  war,  and 
that  it  was  now  high  time  to  think  of  granting  peace 
and  tranquillity  to  the  fubjectsof  two  fuch  powerful 
kingdoms,  and  accept  of  the  favour  and  friendfhip  of 
the  king  of  Portugal,  which  was  offered  her  by  his 
viceroy.  To  this  the  queen  made  anfwer,  that  flie  was 
perfectly  well  acquainted  with  the  valour  and  ftrength 
of  the  Portuguefe,  and  fhould  efteem  it  an  honour  to 
be  allied  to  that  monarch  ;  but  that  fhe  thought  it  juft 
that  their  refpective  claims  to  the  dominions  which  fhe 
juftly  inherited  from  her  anceftors,  and  of  which  he 
had  unjuftly  deprived  her,  fliould  firft  of  all  be  decided, 
either  by  the  fword  or  by  fome  equitable  judges. 

Borgia,  vainly  imagining  that  he  had  now  obtained 
enough,  fet  off  immediately  for  Loanda  San  Paulo  ; 
but  left  the  prieft,  on  fome  pretence  or  other,  to  fee 
whether,  in  the  time  of  iicknefs,  he  could  make  any 
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impreffion  on  the  inflexible  mind  of  Zingha,  who  now 
laboured  under  a  lingering  difeafe.  Coglio,  however, 
found  all  his  arts  to  no  purpofe  ;  and,  upon  the  queen's 
recovery,  fhe  recommenced  the  war  with  more  fury 
than  ever. 

For  fome  time  hoftilities  were  carried  on  with  vari- 
ous  fuccefs  ;  Zingha  being  fometimes  victorious  and 
fometimes  defeated.  In  one  attempt  of  the  latter  kind, 
before  the  fortrefs  of  Maffangdna,  fhe  not  only  loft  a 
great  number  of  men,  but  had  her  two  fillers  Cambi 
and  Fungi  taken  prifoners,  fhe  herfelf  cfcapingwith  the 
utmofl  difficulty.  Exafperated  by  this  lofs,  fhe  led  her 
troops  into  fome  of  the  beft  provinces  of  the  Portu- 
guese, and  reduced  them  to  a  mere  wildernefs.  Still, 
however,  fhe  had  the  mortification  to  find  her  loffes 
vaftly  greater  than  what  fhe  gained  ;  and  had  now  the 
additional  misfortune  of  lofmg  her  filter  Fungi,  who 
was  put  to  death  by  the  Portuguefe  for  treachery,  and 
feeing  her  allies 'the  Dutch  totally  expelled  out  of  An- 
gola. 

Zingha  being  thus  oppreffed  with  a  complication  of 
misfortunes,  and  confcious  of  the  crimes  fhe  had  com- 
mitted, began  feriouffy  to  confid«r  whether  fuch  a  con- 
tinued feries  of  difafters  was  not  owing  to  the  difplea- 
fure  of  the  God  of  the  Chriftians.  To  this  opinion  fhe 
feemed  to  have  inclined  ;  and  therefore  began  to  treat 
with  more  lenity  fuch  Chriftians  as  fell  into  her  hands, 
efpecially  if  they  happened  to  be  priefts  or  monks.  To 
thefe  (he  now  began  to  lifhen  with  fome  attention ;  and 
ordered  them,  under"  fevere  penalties,  to  be  treated  with 
all  poffible  refpeft;  yet  without  loling  in  the  leafl  that 
invincible  hatred  fhe  had  conceived  againfl  thofe  who 
had  ftripped  her  of  her  dominions,  or  dropping  her 
refolution  never  to  make  peace  till  fhe  had  recovered 
them. 

The  viceroy,  Don  Salvador  Correa,  who  had  driven 
out  the  Dutch,  being  apprifed  of  the  regard  fhown  to 
the  clergy  by  Queen  Zingha,  thought  proper  to  fend 
fome  capuchins  to  her,  in  hopes  that  they  might  now 
find  her  more  traclable.  But  Zingha  was  ftill  proof 
againfl  their  utmoft  art  ;  obferving,  however,  that  if 
they  would  confent  to  reftore  what  they  had  unjuftly 
taken  from  her,  fhe  would  not  only  return  to  the 
Chriftian  religion,  but  encourage  it  to  the  utmoft  of 
her  power. 

The  viceroy,  being  now  afraid  that  Zingha  might 
make  an  alliance  againfl  him  with  the  king  of  Congo, 
firft  raifed  a  powerful  army,  and  then  acquainted  that 
monarch,  that,  if  he  deligncd  to  prevent  the  total  ruin 
of  his  dominions,  he  mufl  immediately  make  repara- 
tion for  all  the  damage  he  had  caufed  to  the  Portuguefe 
by  his  alliance  with  the  Dutch.  The  fame  of  the  Por- 
tuguefe valour  fo  intimidated  the  king,  that  he  fubmit- 
ted  to  a  treaty  almoft  on  the  viceroy's  own-terms;  and 
as  foon  as  this  treaty  was  concluded,  Don  Ruy  Pegado, 
an  old  experienced  officer,  was  difpatched  to  Zingha, 
offering  a  firm  and  lafting  alliance  with  her,  provided 
flie  renounced  the  Giagan  feft,  and  returned  to  the  bo- 
fom  of  the  church.  To  this  embafly  fhe  returned  the 
old  anfwer,  namely,  that  the  Portuguefe  themfelves  had 
been  the  occalion  of  all  that  had  happened ;  as  they  had 
not  only  ftripped  her  of  her  hereditary  dominions,  but 
dared  to  proclaim  one  of  her  vailals  king  of  Angola; 
but,  provided  thefe  dominions  were  reftored,  ilie  would 
immediately  embrace  Chriitianity. 
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All  this  time  the  furious  Queen  Zingha  went  on  with    Angola, 
her  ravages,  notwithftanding  the  viceroy  kept  plying  '      w      ' 
her  with  letters  for  near  three  years.     At  laft  he  had  Thcir^infa- 
recourfe  to  the  artifice  of  taking  advantage  of  the  re-  mouscon- 
morfe  for  her  crimes  with  which  Zingha  was  fometimes  duct, 
affefted,  in  order  to  procure  the  peaceable  enjoyment 
of  his  own  ill-gotten  conquefts. 

It  is  eafy  to  fee,  that  had  this  viceroy,  or  the  priefts 
he  employed,  really  intended  to  convert  Zingha  to 
Chriitianity,  they  ought  to  have  fo  far  fet  her  an  ex- 
ample as  at  leafl  to  abandon  part  of  the  countries  of 
which  they  had  robbed  her  :  But,  inftead  of  this,  they 
impioufly  made  ufe  of  the  facred  name  of  our  Saviour, 
in  order  to  deter  a  poor  lavage  African  from  recovering 
what  juflly  belonged  to  her.  4. 

Queen  Zingha,  at  laft,  came  to  incline  fo  much  to  she  returns 
return  to  the  Chriftian  religion,  that  a  general  mur- to  Chriflia- 
mur  ran  through  her  army.     But  having,  by  various  nity. 
artifices  reconciled    the  minds  of  her  fubjefts  to  this 
event,  fhe  explained  her  defign  in  a  fet  fpeech  ;  offer- 
ing at  the  fame  time  liberty  to  thofe  who  chofe  to 
abandon  her  on  this  account  to  go  where  they  would  ; 
and  fuch  was  their  attachment  to  her,  that  even  in  fuch 
a  fudden  and  important  change  in  her  refolutions  they 
exprtffed   no  uneafinefs,  but  on  the  contrary  applauded 
her  to  the  highelt  degree. 

The  Portuguefe,  after  having  been  harrafTed  in  a  ter- 
rible manner  for  28  years,  and  at  laft  obliged  to  pro- 
fane the  name  of  their  Saviour  to  procure  a  peace,  be- 
gan now  freely  to  enjoy  the  fruits  of  their  villany.    A        45 
treaty  was  fet  on  foot  between  the  viceroy  and  £ing-  Treaty 
ha  ;  which,  however,  was  not  eafily  concluded.     She  w'tn  the 
demanded  the  releafe  of  her  fifler  Cambi,  whofe  Chri-  Portug"c'e 
ftian  name  was  Donna  Barbara ;  and  the  Portuguefe  ProP°  e  ' 
demanded  a  ranfom  of  200  flaves,  or  an  equivalent  in 
money.     This  Zingha  did  not  well  reliih  ;   and,  being 
preffed  to' a  compliance,  threatened  them  with  a  more 
furious  war  than  any  they  had  yet  experienced.  Upon 
this  the  viceroy  was  obliged  to  have  recourfe  to  the 
ufual  method  of  fending  priefts  toperfuade  her  to  com- 
ply through  motives  of  religion.     Thefe  hypocrites  ef- 
fected their  purpofe  ;  and  the  (laves  were  fent,  as  if 
Chriftianity  required  the  delivering  up  innocent  people 
to  thofe  who  had  no  lawful  authority  over  them  :  but 
not  being  able  to  conclude  a  lafting  peace   about  the 
ceffion  of  the  Angolic  provinces,  they  were  forced  to 
conclude  a  fhort  truce,  and  fent  back  her  fifler. 

This  princefs  was  received  by  Zingha  in  a  very  af- 
fectionate manner:  and  fome  time  after,  the  queen, 
her  mind  being  probably  weakened  through  the  infir- 
mity of  old  age,  not  only  was  thoroughly  reconciled 
to  the  Portuguefe,  but  looking  upon  them  as  her  beft 
friends.  She  encouraged  the  Chriftian  religion  ;  had 
a  church  built  in  her  capital ;  made  feveral  laws  againfl 
Paganifm  ;  and,  to  encourage  marriage,  lhe  herfelf" 
wedded  a  handlbme  young  fellow  in  the  75th  year  of 
her  age. 

The  Portuguefe  now  imagfaing  they  would  at  laft 
gain  their  point,  propofed  to  her  the  following  terms, 
as  the  bafis  of  a  lafting  treaty  between  the  two  nations.        46 

1.  "  That  they  fhould  yield  to  her,  as  a  prefent,  fome  The  Por- 
of  the  countries  of  which  they  had  already  robbed  her.  tuguefe 

2.  That,  in  confideration  of  the  faid  prcfent,  which terms- 
fhould  in  noways  be  interpreted  as  an  inveftiture,  the 
queen  fhould  pay  yearly  a  certain  acknowledgment  to 
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Angola,    the  king  of  Portugal,  who  mould  be  at  liberty  to  with- 

' * '  draw  the  fsid  prefent  whenever  ihe  lailed  of  making 

the  laid  acknowledgment.  3.  That  a  free  commerce 
lhould  be  opened  between  thofe  two  dates,  as  well  for 
Haves  as  for  other  merchandizes.  4.  That  the  queen. 
lhould  molelt  none  of  the  lords  that  were  feudatory  to 
the  Pomiguefe,  whatever  damages  and  ravages  they 
might  have  committed  during  die  late  wars  between 
them.  5.  That  lhe  lhould  reftore  all  the  Portuguefc 
(lives  that  had  taken  refuge  in  her  dominions.  6.  That 
Hie  lhould  deliver  up  the  Giaga  Colanda,  who  had  re- 
volted from,  the  Portuguefe,  upon  condition  that  his 
crime  lhould  go  unpunilhed." 

The  queen,  having  now  a  thorough  view  of  the  deep- 
rooted  villany  of  thofe  with  whom  lhe  had  to  do,  con- 
ceived fuch  difpleafure  againft  the  Portuguefe,  that  lhe 
fell  f:ck.  During  this  licknefs,  father  Anthony,  her 
chief  confident,  and  a  creature  of  the  viceroy,  never 
left  off  foliciting  her  to  make  her  peace  with  God,  and 
to  accept  of  the  terms  offered  her  by  the  Portuguefe  : 
but  Zingha,  though  worn  out  with  age  and  licknefs, 
had  ftill  the  good  fenfe  to  perceive,  that  there  was  no 
connection  between  making  her  peace  with  God  and 
complying  with  fuch  infamous  terms  ;  and  therefore 
gave  thd  following  anfwer,  which,  under  fuch  circum- 
ftances,  lhows  a  magnanimity  fcarce  equalled  in  any 
age  or  in  any  country.  1.  "  That  as  to  her  conver- 
fion,  as  it  was  neither  owing  to  any  defire  of  obtaining 
a  peace,  or  other  worldly  motives,  but  the  Divine 
Grace  by  which  lhe  was  recalled,  fhe  was  refolved  to 
perfevere  in  it  to  her  laft  breath.  2.  That  as  to  her 
going  over  to  the  Giagan  fe<5t,  fhe  had  in  a  great  mea- 
ilire    been  forced   to  it  by  the   Portuguefe   viceroy. 

3.  That  the  king  of  Portugal  would  do  a  generous 
aft  in  reftoring  fome  of  her  Angolic  dominions  ;  but 
it  would  be  more  fo,    were  he   to  reftore  them  all. 

4.  That  as  to  her  paying  homage  to  him,  neither 
her  mind  nor  heart  were  bafe  enough  to  confent  to  it ; 
and  that  as  lhe  had  refufed  the  propofal  while  flie  lived 
among  the  Giagas,  much  more  did  lhe  think  herfelf  a- 
bove  it  now  fhe  was  aChriltianqueen,  and  owed  neither 
tribute  nor  homage  to  any  but  to  the  Supreme  Power, 
from  whom  lhe  had  received  both  her  being  and  her 
kingdom  :  That,  neverthelefs,  if  lhe  could  be  convinced 
that  there  was  any  thing  in  her  dominions  that  would 
be  acceptable  to  his  Portuguefe  majefty,  Ihe  would  vo- 
luntarily make  him  a  prefent  of  it ;  and  as  to  the  reft  «f 
the  articles,  fuch  was  her  defire  of  making  a  firm  and 
lafting  peace  with  them,  that  lhe  mould  make  no  diffi- 
culty x>f  consenting  to  them." 

This  anfwer  was  not  altogether  Satisfactory  to  the 
viceroy  ;  but  the  prieft,  finding  it  impolfible  to  make 
any  imprcllion  upon  her  mind,  eafily  prevailed  upon 
him  to  confent  to  the  following  terms.  1.  **  That 
the  river  Lucalla  lhould  be  the  boundary  between  the 
dominions  of  the  Portuguefe  and  of  Queen  Zingha. 

2.  That  neither  fide  lhould  thenceforth  gire  any  re- 
ception to  the  fugitive  (laves  of  the  other,  but  fend 
them  back  without  any  delay,  together  with  the  pri- 
foners    which  had  been  taken   during  the  laft  war. 

3.  That  the  queen  lhould  remain  wholly  free  and 
exempt  from  all  tribute  and  homage  whatever,  provided 
fhe  agreed  to  the  other  articles." 

Thefe  terms  were  at  laft  figned  by  the  queen  and 
viceroy  in  the  month  of  April  1657,  and  ratified  by 
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the  king  of  Portugal  in  the  month  of  November  the  Angola, 
fame  year. — The  only  difficulty  the  queen  had  con-  *  y  ' 
cerning  this  treaty  was  with  regard  to  the  Giaga  Co- 
landa :  and  the  manner  in  which  fhe  extricated  her- 
felf from  it,  with  her  fubfequent  behaviour,  cannot  fail 
to  give  us  an  high  idea  of  the  mental  abilities  of  this 
African  heroine.  50 

This  Giagan  chief,  weary  of  the  Portuguefe  yoke,  Zingha's 
had  retired  from  them,  at  the  head  of  1000  ftout  fol-  honourable 
diers,  and  a  much  greater  number  of  (laves,  fome  behaviour, 
leagues  beyond  the  river  Lucalla,  and  put  himfelf  un- 
der the  queen's  protection.  This  fhe  readily  granted, 
as  he  was  very  able  to  be  ferviceable  to  her  incaie  the 
perfidious  conduct  of  the  Portuguefe  fhould  oblige  her 
to  renew  the-  war.  She  could  not  therefore  but  look 
upon  it  asunjuft  and  dilhonourable,  to  deliver  up  a 
brave  chief  who  had  devoted  himfelf  to  herfervice,  and 
whom  (he  had  taken  under  her  fpecial  protection,  to  a 
nation  with  whofe  perfidy  fhe  was  fo  well  acquainted. 
To  fave  her  honour,  therefors,  fome  time  before  the 
ratification  of  the  treaty,  (lie  fent  privately  for  the  Gia- 
ga, and  acquainted  him  with  the  demand  of  the  Portu- 
guefe j  telling  him,  at  the  fame  time,  that  though  (lie 
doubted  not  of  the  viceroy's  keeping  his  word,  and 
forgiving  his  offence,  yet  lhe  advifed  him  to  go  out  of 
her  dominions,  and  fettle  himfelf  and  his  men  in  fome 
diftant  country  from  the  Portuguefe  frontiers ;  but  for- 
bad him,  on  pain  of  her  higheft  difpleafure,  to  com- 
mit the  leaft  outrage  or  hoftility  within  their  domi- 
nions. 

The  Giaga  thanked  her  majefty,  and  feemed  to  ac- 
quicfee  with  her  advice,  but  did  not  follow  it.     On 
the  contrary,  he  had  no  fooner  reached  his  fortrefs,than 
he  fet  himfelf  about  fortifying  it  in  fuch  a  manner  as 
looked  rather  like  defiance  than  defence  ;  and,  having 
gathered  a  confiderable  army,  foon  fpread   a  general 
terror  around  him.     Of  this  the  Portuguefe  failed  not 
to  complain  to  the  queen  ;  who  immediately  marched        sl 
againft  him,  furprifed  and  defeated  his  army  ;  and  he  Defeats  aud 
himfelf  being  killed  in  the  action,  his  head  was  cut  off  kills  the 
and  fent  to  the  Portuguefe.  Giaga  c°- 

This  was  among  the  laft  memorable  actions  perform-  landa* 
ed  by  this  famous  queen ;  who,  now  finding  herfelf  un- 
fit for  the  fatigues  of  war,  contented  herfelf  (in  1658) 
with  difpatching  an  old  experienced  general  againft  a 
neighbouring  prince  who  had  invaded  her  territories. 
He  proved  no  lefs  fuccefsful  than  herfelf,  and  quickly        $i 
forced  the  aggreffor  to  fubmit  to  her  terms.     She  now  Encourages 
gave  herfelf  up  to  ftudy  the  beft  method  of  propagating  Chnftw 
Chriftianity  among  her  fubjects ;  and  for  this  purpofe  r'lty* 
fent  a  folemn  embaffy  to  Rome,  to  pay  homage  to  the 
Pope  in  her  name,  and  to  requeft  a  frelh  fupply  of  mif- 
fionaries.     To  this  letter  lhe  received  an  anfwer  from 
his  Holinefs  in  1662 ;  and  it  was  read  in  the  church, 
that  fame  year,  in  the  moft  public  and  folemn  manner. 
The  day  appointed  was  the  1 5th  of  July ;  on  which  ihe 
repaired  to  the  church  at  the  head  of  a  numerous  reti- 
nue, and  having  the  letter  hanging  about  her  neck  in 
a  purfe  made  of  cloth  of  gold.     The  concourfe  was  fo 
great,  that  the  church  could  not  contain  one  half  of  the 
people,  fo  that  none  were  admitted  but  perfonsof  rank. 
The  father  having  finiihed  the  mafs,  read  the  letter  at 
the  altar  in  the  Portuguefe  language ;  and  the  fecretary 
interpreted  it  in  that  of  the  country.     The  queen,  who 
had  flood  all  the  while  it  was  reading,  went  towards 

the 


A  N  G 


[     15     ] 


A  N  G 


Angola. 


54 
Zingha 
dies. 


5S 
Succeeded 


the  altar,  and  on  her  knees  received  it  from  the  fa- 
ther: and  having  kifled  it,  and  fworn  afrefli  upon  the 
gofpel  to  continue  in  obedience  to  the  church  of  Rome, 
killed  the  letter  again,  put  it  into  the  purfe,  and  re- 
turned to  the  palace  amidlt  the  fhouts  and  acclamations 
letter  from  of  many  thoufands  of  her  fubjects.  On  that  day  ihc 
the  Pope.  g4Ve  a  magnificent  treat  to  the  Portuguefe  refident,  and 
to  all  her  court,  in  two  great  porticos,  and  Ihe  herfelf 
vouchfafed  to  eat  after  the  European  manner  ;  that  is, 
fitting  on  a  ftately  elbow  chair,  with  a  high  table  be- 
fore her,  covered  with  the  fineft  linen,  and  with  diihes, 
plates,  knives,  and  forks,  all  of  iilver  gilt.  She  be- 
llowed fome  largefles  upon  her  chief  officers,  releafed 
a  good  number  of  Haves,  and  at  night  appeared  at  the 
head  of  her  ladies  of  honour,  both  flie  and  they  dreflcd 
in  the  Amazonian  manner.  They  performed  a  kind  of 
combat,  in  which  the  queen,  though  upwards  of  eighty 
years  of  age,  behaved  with  the  great  vigour  and  acti- 
vity of  a  woman  of  thirty. 

Her  life,  however,  was  not  lengthened  in  proportion 
to  her  vigour  and  activity  :  for  in  the  month  of  Sep- 
tember fhe  was  feized  with  an  inflammation  in  her 
throat;  which,  in  December,  having  feized  her  bread 
and  lungs,  Ihe  expired  on  the  7th  of  that  month,  and 
was  fucceeded  by  her  filter  Barbara. 

The  deceafed  queen  was  buried  with  extraordinary 
pomp ;  and,  out  of  regard  to  her,  Barbara  was  inau- 
byher filler  gllratecj   a  reconci  and  third   time,  with  the  greateft 
Barbara.      pomp>  an(j  tne   moft  joyful  acclamations. — She  was  a 
very  zealous  chriltian,  but  wanted  her  filter's  abilities, 
and  had  the  misfortune   to  be  in  the  decline  of  life, 
lame,  and   almoft  blind.     Befides  this,  Ihe  had  been 
married  to  a  proud   ill-natured  hufband,  named  Mona 
Zingha;  who,  though  to  her  he  owed  all  his  fortune 
and  advancement,  being  himfelf  no  more  than  the  fon 
56        of  a  Have,  ufed  her  with  fuch  cruelty,  even  in  the  late 
Cruelty  of  queen's  life,  that  Ihe  was  obliged  to  take  refuge  in  the 
her  huf-      palace,  from  whence  he  had  the  infolence  immediately 
2™ ™°™  to  fetch  her.     This  f°  exafperated  queen  Zingka,  that 
fhe  had  well  nigh  ordered  him  to  be  cut  in  pieces  be- 
fore her  face  ;  but  pardoned  him  at  the  requeft  of  fa- 
ther Anthony,  who  probably  knew   he  was  privy  to 
fome   religious  fecrets,  which  he  might,  in  a  cafe  of 
fuch  emergency,  have  difclofed.     On  Barbara's  accef- 
fion  to  the  throne,  however,  he  not  only  redoubled  his 
cruelty  to  her,  in  hopes  of  getting  the  management 
of  affairs  entirely  into  his  own  hands,  but  invented  ac- 
Heaccufes  cufations  againft  Anthony  himfelf,  with  a  defign  to  ex- 
Father  An-  tirpate  both  him  and  his  religion.     He   gave   out  that 
thony.        jjjg  jafe  queen  had  been  poifoned  by  fome  favourite  Eu- 
ropean dilhes,  with  which  brother  Ignatio  ufed  to  re- 
gale her  during  her  laft  illnefs ;  and  attributed  his 
wife'slamenefsandblindnefs  tofomeforceriesorcharms 
ufed  by  the  convent  againft  her.     He  had  even  per- 
fuaded,  or  rather  forced,  his  queen  to  confent  that  fome 
of  the  finghillos  or  priefls  fhould  be  brought  to  counter- 
charm  her  diftemper. 
58  Father  Anthony,  far  from  being  intimidated  at  the 

Whorepri-  accufations  brought  againft  him,  repaired  immediately 
,j  '  e  to  the  palace  ;  where  he  boldly  reprimanded  the  queen 
for  giving  ear  to  thefe  jugglers,  threatening  at  the  fame 
time  to  leave  her  dominions,  and  carry  off  with  him  all 
the  crofles  and  other  religious  utcnfils,  from  which  a- 
lone  they  could  have  any  benefit.  The  queen  return- 
ed a  very  fubmiffive  anfwer ;  and  promifed  to  deliver  up 


her 


57 


Queen. 


the  Gigan 
rites  ; 


the  counter-charms  which  fhe  at  that  time  had  upon  Angola. 

her,  before  funfet ;  which  fhe  accordingly  did,  and  lent ' » ' 

them  to  the  convent  by  the  hands  of  herlccretary.  This 
fo  exafperated  her  hufband,  and  all  the  Giaga  feet, 
that  they  refolved  upon  the  deftruetion  of  all  tbcpritfls 
and  Europeans,  and  even  the  queen  herfelf.  This, 
however,  was  found  improper  to  be  attempted  ;  and 
Mona  Zingha  was  fo  much  chagrined  at  his  difappoint- 
ment,  that  he  retired  to  his  own  eftate ;  giving  out, 
that  he  defigned  no  more  to  meddle  with  ftate-affairs ; 
but,  in  reality,  to  concert  meafures  for  engroffing  the 
fovercignty  to  himfelf,  and  to  deprive  his  wife  of  her 
life  and  crown. 

To  accomplifh  his  purpofe,  he  fent  a  melTengcr  to 
her,  defiring  her  to  repair  to  his  houfe,  where  he  had 
fomething  of  importance  to  communicate  ;  but  flie  de- 
clining the  invitation  by  the  advice  of  father  Anthor.y, 
he  found  himfelf  difappointed,  and  begged  leave  to  re- 
tire to  a  neighbouring  province,  which  was  under  his 
government.     He  was  again  difappointed,  and  forbid 
to  ftir  out  of  the  province  of  Metamba.     The  queen 
was,  however,  guilty  of  an  error  not  long  after,  in 
fending  Mona  Zingha  at  the  head  of  an  army  to  quell  a 
revolt  on  the  frontiers.     On  his  returning  victorious,        59 
he  thought  himfelf  ftrong  enough  to  revive  the  ancient  MonaZin- 
Giagan  rites,  and  therefore   ordered  ico  flaves  to  be  fcha  revives 
facrificed  to  the  manes  of  the  deceafed  queen.  Though  * 
the  queen  was  immediately  apprifed  of  his  intention, 
and  difpatched  a  mefiepger  exprefsly  commanding  him 
to  defilt;  yet  Mona,  by  diflributing  fome  prefents,  par- 
ticularly fome  European  wines  among  the  counfellors, 
effected  his  purpofe  with  impunity.     He  did  not  forget 
to  fend  fome  of"  his  wine  to  father  Anthony  :  but  to 
prevent  fufpicion,  prefented  him  only  with  a  fmall 
quantity,  to  be  ufed,  as  he  faid,  at  the  mafs.;  adding, 
that  if  it  proved  agreeable,  he  would  fupply  him  with 
a  larger  quantity.    The  unfufpecting  prieft  drank  about 
two  glailes  of  it ;  and   in  about  a  quarter  of  an  hour  And  poi- 
was  feized  with  violent  convulfions  in  his  bowels,  and  fons  Father 
other  fymptoms  of  being  poifoned.  By  proper  affiflaure,  Antnony> 
however  he  recovered  ;  yet  fo  far  was  he  difabled  by 
this  dofe,  that  he  was  obliged  to  abandon  his  million. 

The  queen's  infirmities  in  the  mean  time  daily  in-        61 
creating,  Mona  Zingha  was  foon  delivered  from  all  fur.  The  Queen 
ther  oppotition  on  her  part,  by  her  death,  which  hap-  dis- 
pelled on  the  24th  of  March  1666.    Upon   this,  Mona 
Zingha  made  all  poflible   hafte  to  get  himfelf  elected 
king;  and  immediately  renounced  the  Chrifiian  reli- 
gion, raiting  a  perfecntion  at  the  fame  time  againft  its 
profefTors.     He  even  wrote  to  the  Portuguefe  viceroy, 
acquainting  him  with  his  having  renounced  Cliriftianity, 
which  he  had  only  embraced  out  of  complaifance  to  his 
queen,  and  with  his  defign  to  revive  the  Giagan  rites. 
To  fhow  that  he  meant  to  he  as  good  as  his  word,  he        62 
ordered  all  the  children  under  fix  years  of  age,  that  Cruelties 
could  be  found,  to  be  facrificed  in  honour  of  their   in-  of  Mona 
fernal  deities.     He  alfo  recalled   the  finghillos,  and  Zm£ha- 
heaped  many  favours  upon  them  ;  fo  that  they  became 
entirely  devoted  to  his  purpofes.     He  likewife  caufed 
many  of  his  fubjects  to  be  privately  poifoned ;  and  then 
gave  out,  that  their  unaccountable  deaths  were  owing  to 
their  having  abandoned  the  religion  of  their  anceftors, 
and  embraced  Chriftianity  ;  which  he  ilyled  the  religion 
of  a  parcel  of  famifhed  ftrangers,  who  through  their  ex- 
treme inifery,  had  been  forced  to  leave  their  native  coun- 
ty 
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try  and  fcek  for  a  livelihood  in  the  richeft  provinces  of    merino  and  Lego,  is  above  a  league  wide ;  the  north-    Angola. 
Africa.  ern  fhore   is  the  deepeft,  and  along  which  the  veffels         II 

By  thefe  and  fuch  like  ftratagems  he  almoft  entirely    fail.     The  fall  of  this  river  into  the  ocean  is  fo  rapid,  ^"£ou" 


63 

He  is  de- 
feated and 
killed. 


64 
Low  ftate 
of  the 
kings  fet 
up  by  the 
Portugiiefl 


Divifionin 
to  pro- 


Rivers. 


extirpated  Chriltianity,  and  any  appearances  of  civili 
lization  which  had  been  introduced  among  his  fubjects. 
His  career,  however,  was  Hopped  by  Don  John  the 
princefs  Barbara's  fivft  hufband,  from  whom  lhe  had 
been  divorced  on  account  of  his  having  another  wife. 
He  foon  compelled  the  ufurper  to  fly  into  an  ifland  in 
the  Coanza;  but  not  having  the  precaution  to  reduce 
him  entirely,  Mona  Zingha  found  means  to  retrieve 
his  affairs,  and  at  laft  found  means  to  kill  Don  John 
himlelf,  by  which  he  became  matter  of  the  throne 
without  any  further  oppofition.  He  was  no  fooner  re- 
cftabliflied,  than  he  began  to  purfiie  his  butcheries  with 
more  fury  than  ever:  when,  on  a  fudden,  Don  Fran- 
cifco,  the  fonof  Don  John,  appeared  at  the  head  of  an 
army  in  oppofition  to  the  ufurper ;  and  in  the  firft  en- 
gagement Mona  Zingha  being  defeated  and  killed, 
Don  Francifco  became  fole  mailer  of  the  empire. 

It  is  not  known  whether  this  prince  kept  to  tie 
terms  of  the  alliance  made  by  Queen  Zingha  with  the 
Portuguefe  or  not. — Thefe,  however,  have  preferved 
their  conquefts,  and  for  fome  time  they  allowed  the 
natives  to  choofe  a  king  for  themfelves,  or  rather  they 
chofe  him  for  them,  as  wehave  already  noticed.  Thefe 
kings  enjoyed  only  a  mere  ihadow  of  royalty;  their 
whole  grandeur  confuting  in  being  allowed  to  breed 
peacocks,  and  adorn  themfelves  with  their  feathers, 
which  was  forbidden  to  their  fubjects  under  pain  of 
perpetual  flavery.  The  laft  of  thefe  kings  was  named 
Ngola  Sedefio,  who,  dilliking  an  empty  name  of  roy- 
alty, revolted  from  the  Portuguefe,  and  carried  on 
a  long  war  with  them ;  but  being  at  laft  defeated 
and  killed,  his  head  was  cut  off",  faked,  and  fent  to 
Lifbon  in  pickle.  After  this  the  Portuguefe  feem  not 
to  have  thought  it  fafe  to  truft  their  Angolic  fubjects 
even  with  the  name  of  a  king  of  their  own,  but  have 
veiled  the  power  entirely  in  their  viceroy  ;  but  as  to 
the  extent  of  his  dominions,  and  how  matters  ftand 
between  him  and  that  race  of  Angolic  princes  who  have 
preferved  their  liberty,  we  are  entirely  in  the  dark. 

When  in  its  greateft  fplendor,  the  kingdom  of  An- 
gola contained  the  1 7  following  provinces:  ChefTama, 
Sumbi,  Benguela,  Rimba,  Sietta,  High  and  Low  Bem- 
bea,  Temba,  Oacco,  Cabtz£.o,  Lubolo,  Loanda,  Ben- 
go,  Danda,  Mofiche,  Higher  and  Lower  Ilamba,  Oraij, 
and  Embacca,.  The  provinces  conquered  by  the  Por- 
tuguefe during  the  wars  abovementioned  were,  Danda, 
Mofiche,  Bengo,  the  Higher  and  Lower  Ilamba,  Oraij, 
Embacca,  Benguela,  Sietta,  Cabezzo,  Lubolo,  and 
Oacco. 

The  principal  rivers  are  thofe  already  mentioned, 
viz.  The  Danda  and  Coanza.  The  Coanza  is  large, 
deep,  and  rapid.  It  empties  itfelf  into  the  Atlantic 
ocean  about  Latitude  90  20  S.  twelve  leagues  fouth  of 
Loando  the  capital  of  the  kingdom.  It  is  navigable  for 
150  miles,  and  abounds  with  variety  of  fifh.  It  forms 
feveral  iflands,  has  fome  cataracts,,  and  one  in  particu- 
lar which  bears  its  name.  As  for  its  fource,  and  the 
length  of  ground  it  crofles  from  eaft  to  weft  before  it 
comes  to  the  Portuguefe  fettlement,  it  is  abfolntely 
unknown,  as  well  as  tbe  countries  through  which  it 
nins.     Its  mouth,  which  runs  between  the  capes  Pal- 


that  the  fea  appears  quite  muddy  for  two  or  three '  _ 
leagues  below  it.  Its  mouth  is  not  eafily  perceived 
from  the  open  fea,  by  reafon  of  an  ifland  quite  cover- 
ed with  high  trees  which  lies  juft  before  it.  The  two 
principal  iflands  formed  by  this  river  are  called  Maffaih- 
der  and  Motchiamia.  The  one  is  fix  leagues  long,  and 
about  two  miles  broad:  it  is  very  fertile  in  maize, 
millet,  and  fome  other  grains,  which  are  reaped  at  three 
different  feafons  of  the  year.  It  produces  likewife  vaft 
qHantitics  of  Manhioc,  a  root,  of  which  they  make  a 
coarfe  kind  of  meal,  which  ferves  inftead  of  bread. 
Here  alfo  grow  great  numbers  of  palm  and  other  fruit 
trees  of  various  kinds.  The  ifland  of  Motchiamia  is 
four  or  five  miles  long,  and  one  in  breadth,  moftly 
plain,  and  producing  variety  of  roots  and  herbs.  It 
likewife  abounds  in  cattle  ;  and  there  were  formerly 
five  or  fix  Portuguefe  families  fettled  upon  it,  who  drove 
a  confiderable  trade  in  thefe  commodities,  and  likewife 
in  flaves. 

Concerning  the  river  Danda  we  know  little  or  no- 
thing :  only,  that  though  its  mouth  is  not  above  70  or 
80  miles  diftant  from  that  of  the  Coanza,  yet  their  dif- 
tance  grows  fo  confiderably  wider  as  you  penetrate 
further  into  the  inlands,  as  to  be  much  above  twice  if 
not  thrice  that  fpace ;  though  how  much,  is  not  exactly 
known. 

The  manners,  religion,  and  drefs,  &c.  of  the  inha- 
bitants, are  much  the  fame  with  the  Congoefe.  See 
Congo. 

Angola  Pea,  ox  Pigeon-Pea.  See  Cytisus. 
ANGON,  in  the  ancient  military  art,  a  kind  of  ja- 
velin ufed  by  the  French.  They  darted  it  at  a  confi- 
derable diftance.  The  iron  head  of  this  weapon  re- 
fembled  a  flower-de-luce.  It  is  the  opinion  of  fome 
writers,  that  the  arms  of  France  are  not  flowers-de- 
luce,  but  the  iron  point  of  the  angon  or  javelin  of  the 
ancient  French. 

ANGOR,  among  ancient  phyficians,  a  concentration 
of  the  natural  heat;  the  confequence  of  which  is  a 
pain  of  the  head,  palpitation,  and  fadnefs. 

ANGOT,  a  province  or  kingdom  of  Abyffinia,  for- 
merly rich  and  fertile,  but  almolt  ruined  by  the  Gallas, 
a  wandering  nation  in  the  internal  parts  of  Africa,  who 
difpoflefled  the  Abyflinian  monarchs  of  all  that  was 
worth  poflefling. 

ANGOULESME,  a  city  of  France,  the  capital  of 
the  duchy  of  Angoumois,  and  fee  of  a  bilhop.  It  is 
feated  on  the  top  of  a  hill,  furrounded  with  rocks,  at 
the  foot  of  which  runs  the  river  Charante.  The  inha- 
bitants are  faid  to  be  about  8000,  and  to  drive  a  confi- 
derable trade  in  paper,  which  is  their  manufacture. 
E.  L.  o.  10.  N.  Lat.  4$.  39. 

ANGOUMOIS,  a  province  of  France,  bounded  on 
the  north  by  Poitou,  on  the  eaft  by  Limoufin,  and 
March,  on  the  fouth  by  Perigord,  and  on  the  weft  by 
Saintonge.  Through  this  province  run  the  rivers 
Touvre  and  Charante.  This  laft  is  full  of  excellent 
fifh  ;  and  though  it  often  overflows  its  banks,  it  is  fofar 
from  doing  any  damage,  that  it  greatly  enriches  the 
foil.  The  Touvre  is  full  of  tronts.  The  air  is  generally 
warmer  than  at  Paris,  though  the  country  is  hilly.  The 
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Angoura,  foil  produces  plenty  of  wheat,  rye,  oats,  Spanifli  corn, 
Angoy.  faffron,  grapes,  and  all  forts  of  fruit.  Here  are  feveral 
^/— —^  iron  mines,  which  yield  a  very  good  fort  of  iron. 

ANGOURA,  Angra,  oi-Angori,  a  city  of  Afia, 
in  Anatolia,  formerly  called  Ancyra,  and  ftill  full  of 
remarkable  antiquities,  which  are  fo  many  marks  of 
its  ancient  magnificence.  It  is  at  prefent  one  of  the 
belt  cities  in  Anatolia;  its  ftreets  are  full  of  pillars  and 
old  marbles,  among  which  are  fome  of  porphyry  and 
jafper.  The  greater  part  of  the  pillars  are  fmooth  and 
cylindrical ;  fome  are  channelled  fpirally  ;  but  the  moft 
lingular  are  oval,  with  plate  bands  before  and  behind 
from  the  top  to  the  bottom  of  the  pedeftal.  The  houfes 
are  now  made  of  clay,  which  is  fometimes  intermixed 
with  fine  pieces  of  marble.  The  walls  of  the  city  are 
low,  with  very  mean  battlements.  The  mafonry  of  the 
walls  is  intermixed  with  pillars,  architraves,  capitals, 
and  other  ancient  fragments,  efpecially  that  of  the 
towers  and  gates.  The  caftle  of  Angora  has  a  triple 
inclofure  ;  and  the  walls  are  of  large  pieces  of  white 
marble,  and  a  ftone  much  like  porphyry. 

The  bafha  of  Angora  has  about  30  purfes  income  ; 
and  there  are  here  about  300  janifaries,  under  the 
command  of  a  fardar.  The  Turks  are  faid  to  be  40,000, 
the  Armenians  4000  or  jooo,  and  the  Greeks  600. 
The  Armenians  have  feven  churches,  befides  a  mona- 
ftery;  and  the  Greeks  two.  They  breed  the  fineft  goats 
in  the  world  ;  and  their  hair  which  is  of  a  dazzling 
white,  is  almoft  as  fine  as  filk,  and  nine  inches  in 
length :  it  is  worked  into  very  fine  fluffs,  particularly 
camblet.  All  the  inhabitants  are  employed  in  this 
manufacture.  Several  large  caravans  pafs  through  this 
city  to  different  places.  E.  Long.  32.  5.  N.  Lat.  39. 
30.     See  Ancyra. 

ANGOY,  a  kingdom  of  Loango  in  Africa,  bounded 
on  the  north  by  Cacongo,  and  on  the  fouth  by  Con- 
go ;  from  the  former  of  which  it  is  feparated  by  the 
river  Cabinda,  and  from  the  latter  by  the  river  Zaire. 
It  is  but  of  froall  extent ;  being  only  a  vaflal  province 
of  Cacongo,  till  the  mani  or  prince,  who  had  married 
a  Portuguefe's  daughter,  was  perfuaded  by  his  father- 
in-law  to  make  himfelf  independent.  This  he  effected 
at  a  favourable  juncture,  the  king  of  Loango  having 
but  juft  before  revolted  from  the  king  of  Congo,  and 
the  king  of  Cacongo  from  the  new  king  of  Loango. 
The  country  is  full  of  weods  and  thickets ;  and  has  no 
towns  of  any  note,  except  one  called  Bomangoy,  fitu- 
ated  on  the  north  banks  of  the  Zaire,  and  not  far  from 
its  mouth.  Its  chief  port  is  Cubinda,  called  alfo  Ka- 
benda,  or  Cubcnda,  fituated  on  the  mouth  of  a  river  of 
the  fame  name  about  five  leagues  north  of  Cape  Pal- 
merino,  on  the  north  fide  of  the  Zaire's  mouth.  The 
bay  is  very  commodious  for  trade,  or  wooding  and  wa- 
tering along  the  fliore.  It  is  flat  and  marftiy  in  fome 
places  ;  but  afcends  gradually  about  three  miles  inland, 
and  then  forms  itfelf  into  a  ridge  of  hill.  On  the  afcent 
of  thefe  is  fituated  a  town  belonging  to  the  father-in- 
law  of  the  king  above  mentioned,  where  he  conftantly 
kept  a  ftock  of  wood  ready  cut,  to  fell  to  foreign  Ihips 
at  an  eafy  rate.  From  thefe  wood-piles,  fouth-weft 
along  the  bay,  lie  fcattered  a  number  of  fiihermen's 
huts,  on  each  fide  a  fmall  freflt  water  river  which  falls 
into  the  bay ;  and  thence  all  the  water  for  Ihips  is 
brought  in  caiks  to  the  mouth  of  the  river,  which  is  fo 
mallow,  that  even  at  full  flood  it  can  only  be  entered  by 
Vol.  II. 


a  yawl  carrying  a  calk  or  two.    The  town  ftands  on  the 
round  point  of  the  bay  looking  to  the  weftward ;  and 
the  Englifli  have  a  factory  on  the  fouth-weft  of  the  ' 
road. 

The  country  round  the  bay  is  moftly  barren ;  owing 
chiefly  to  the  lazinefs  of  the  inhabitants,  which  often 
occafions  a  fcarcity  of  provifions.  The  wild  bcafts 
fwarm  ib  in  the  woods,  that  they  deltroy  all  the  tame 
kinds ;  fo  there  are  no  cattle  bred  here  but  hogs.  From 
the  woods  in  this  county  fome  monkeys  have  been 
brought  away,  which  in  ihape  and  future  refcmbled  the 
human  fpecies.  Civet-cats  abound  here  in  great  plenty, 
and  parrots  may  be  bought  for  three  or  four  ordinary 
knives.  The  coafts  abound  fo  with  oyfters,  that  the 
failors  quickly  load  their  boats  with  them  ;  they  being 
found  lying  in  great  heaps  like  fmall  rocks.  The  na- 
tives follow  the  occupation  of  fifhing  more  than  any 
other.  They  fifh  both  on  the  fea  and  in  the  rivers, 
making  ufe  of  drag-nets,  which  have  long  canes  fixed 
at  equal  diftances,  inflead  of  corks,  to  mow  when  any 
fifh  is  caught.  Thefe  nets  are  made  of  a  peculiar  kind 
of  root,  which,  after  being  beaten,  may  be  fpun  like 
hemp. 

The  drefs  of  the  inhabitants  is  the  fame  with  that  of 
the  Congoefe.  They  allow  polygamy,  and  the  beft  be- 
loved wife  hath  the  command  of  the  reft ;  but  is  no  lefs 
liable  to  be  turned  out,  if  fhe  proves  unfaithful.  The 
ladies  of  the  blood-royal  have  the  privilege  of  choofing 
their  hufbands  out  of  any,  even  the  meaneft  rank  ;  and 
even  the  power  of  life  and  death  over  them  ;  as  like- 
wife  over  their  paramours,  if  any  of  them  are  caught 
tripping :  but  the  hufbands  are  by  no  means  entitled  to 
expect:  the  fame  fidelity  from  their  royal  ladies.  Wo- 
men of  the  lower  rank  are  obliged,  when  they  receive 
a  ftranger,  to  admit  them  for  a  night  or  two  into  their 
embraces.  This  obliged  the  mifiionaries,  who  travel- 
led through  this  country,  to  give  notice  of  their  ap- 
proach to  any  of  their  houfes,  that  none  of  the  female 
lex  might  enter  within  their  doors. — Their  religion 
confifls  chiefly  in  a  variety  of  fuperftitious  cuftoms  ; 
fuch  as  powdering  their  public  and  domeflic  idols  with 
the  duft  of  a  kind  of  red  wood,  on  the  firft  day  of  the 
moon,  and  paying  a  kind  of  worfhip  to  that  planet. 
If,  on  that  night,  it  happens  to  fhine  clear  and  blight, 
they  cry  out,  "  Thus  may  I  renew  my  life  as  thou 
doft ;"  but  if  the  air  is  cloudy,  they  imagine  the  moon 
hath  loft  lier  virtue,  and  pay  her  no  refpecl:.  We  do 
not  hear  of  their  offering  any  facrifices  to  their  idols  ; 
though  they  commonly  confult  them  about  the  fuccefs 
of  their  enterprifes,  thefts,  or  fuch  like.  The  king  of 
Congo  ftill  ftyles  himfelf  fovereign  of  Angoy ;  but  the 
king  of  this  little  ftate  pays  neither  tribute  nor  homage 
to  any  foreign  power. 

ANGRA.  a  city  of  Tercera  one  of  the  Azores ;  the 
capital,  not  only  of  that  ifland,  but  of  all  the  reft, 
and  the  refidence  of  the  governor.  It  is  feated  on  the 
fouth  fide,  near  the  middle  of  the  longeft  diameter  of 
the  ifland,  on  the  edge  of  the  fea.  The  harbour  is 
the  only  tolerable  one  in  the  whole  ifland,  being  e- 
qually  fecured  againft  florins  and  the  efforts  of  an  ene- 
my. It  is  of  the  form  of  a  crefcent ;  the  extremes 
of  which  are  defended  by  two  high  rocks,  that  run  (o 
far  into  the  fea  as  to  render  the  entrance  narrow,  and 
eafily  covered  by  the  batteries  on  each  iide.  From 
this  harbour  the  town  is  faid  to  be  derive  its  name,  the 
C  word 


Angoy, 

Ajigra. 
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Angra  word  Angra  (rgnifying  a  creek,  bay,  or  ftation  for  fhip- 
il  piug  ;  and  this  is  the  only  convenient  one  among  all  the 
Anguilh.  Azores.  The  opening  of  the  port  is  from  the  eaft  to 
"  *  '  the  Couth-weft  ;  and,  according  to  Frezier,  it  is  not  a- 
bove  four  cables-length  in  breadth,  and  not  two  of 
good  bottom.  Here  mips  may  ride  in  great  fafety  du- 
ririg  the  dimmer ;  but  as  foon  as  the  winter  begins,  the 
ftonns  are  fo  furious,  that  the  only  fafety  for  fhipping 
is  the  putting  to  fea  with  all  poflible  expedition.  Hap- 
pily, however,  thefe  ftorms  are  preceded  by  infallible 
ligns,  with  which  experience  has  made  the  inhabitants 
perfectly  well  acquainted.  On  thefe  occafions  the  Pico, 
a  high  mountain  in  another  of  Azores,  is  overcaft 
with  thick  clouds,  and  grows  exceedingly  dark;  but 
what  they  look  upon  as  the  moft  certain  fign  is  the 
fluttering  and  chirping  of  flocks  of  birds  round  the  city 
for  fome  days  before  the  ftorm  begins. 

The  town  is  well-built  and  populous,  is  the  fee  of  a 
bifliop,  under  the  jurifdiclion  of  the  archbifhop  of  Lif- 
bon.  It  hath  five  pariihes,  a  cathedral,  four  monafteries, 
as  many  nunneries,  befides  an  inqnilition  and  bilhop's 
court,  which  extends  its  jurifdiftion  over  all  the  A- 
zores,  Flores,  and  Corvo.  It  is  f  unrounded  by  a  good 
wall,  a  dry  ditch  of  great  depth  and  breadth,  and  de- 
fended by  a  ftrong  caflle  rendered  famous  by  the  im- 
prifbnment  of  king  Alphonfo  by  his  brother  Peter  in 
1668.  Though  moft  of  the  public  and  private  build- 
ings have  a  good  appearance  externally,  they  are  but 
indifferently  furnilhed  within ;  but  for  this  poverty  the 
Portuguefe  excufe  themfelves,  by  faying,  that  too  much 
furniture  would  prove  inconvenient  in  fo  warm  a  cli- 
mate. 

At  Angra  are  kept  the  royal  magazines  for  anchors, 
cables,  fails,  and  other  flores  for  the  royal  navy,  or  oc- 
cafionally  for  merchantmen  in  great  diftrefs.  All  ma- 
ritime affairs  are  under  the  infpecf  ion  of  an  officer  call- 
ed Defembergrador,  who  hath  fubordinate  officers  and 
pilots  for  conducting  fhips  into  the  harbour,  or  to  pro- 
per watering-places.  The  Englifh,  French,  and  Dutch, 
have  each  a  conful  refiding  here,  chough  the  commerce 
of  any  of  thefe  nations  with  the  Azores  is  very  incon- 
ftderable. 

ANGRIVARII,  (Tacitus);  a  people  of  Germany, 
fituated  between  the  Wefer  and  the  Ems,  and  eaftward 
reaching  beyond  the  Wcfer,  as  far  as  the  Cherufci,  on 
which  fide  theyraifed  a  rampart  (Tacitus);  tothefouth, 
having  the  Tubantes  on  the  Ems,  and  on  the  Wefer 
where  it  bends  to  the  foreft  Bacemis ;  to  the  weft,  the 
Ems  and  the  confines  of  the  Brufteri ;  and  to  the  north, 
the  territory  of  the  Angrivarii  lay  between  the  Chama- 
vi  and  Anfibarii.  Ptolemy  places  them  between  the 
Cauchi  and  Suevi  or  Catti.  Suppofed  now  to  contain 
a  part  of  the  country  of  Schaumburg,  the  half  of  the 
bifhopric  or  principality  of  Minden  :  to  the  fouth,  the 
greateft  part  of  the  bifhopric  of  Ofnabrng,  the  north 
part  of  the  country  of  Teclenburg,  and  a  part  of  the 
country  of  Ravenfberg.  A  trace  of  the  name  of  the 
people  ftill  remains  in  the  appellation  Engeni,  a  fmall 
town  in  the  county  of  Ravenfberg. 

ANGUILLA,  one  of  the  Weft-India  or  Carrilbee 
iflands,  lying  in  about  150  N.  Lat.  It  has  its  name 
from  its  fnake-likc  form ;  and  is  about  ten  leagues  in 
length  and  three  in  breadth.  It  was  firft  difcovered  by 
the  Engliihin  1650,  when  it  was  filled  with  alligators 
and  other  noxious  animals ;  but  tbey,  finding  the  foil 


fruitful,  and  proper  for  raifing  tobacco  and  com,  fettled   Augu'n- 
a  colony  on  ir,  and  imported  live  cattle,  which  have.       It. 
fince  multiplied  exceedingly.    But  the  colony  not  being  A"g"Jnnm 
fettled  under  any  public  encouragement,   each  planter 
laboured  for  himfelf,  and  the  ifland  became  a  prey  to 
every  rapacious  invader,  which  difheartened  the  inha- 
bitants fo  much  that  all  induftry  was  loft  among  them. 
Their  chief  fuffering  was  from  a  party  ot  wild  Irifh, 
who  landed  here  after  the  Revolution,  and  treated  them 
worfe  than  any  of  the  French  pirates  who  had  attacked 
them  before.     The  people  of  Barbadoes,  and  other  En- 
glifh Carribbees,  knowing  the  value  of  the  foil,  feveral 
of  them  removed  to  Anguilla,  where  they  remained  for 
many  years,  and  even  carried  on  a  profitable  trade, 
though  without  any  government  either  civil  or  eccle- 
fiaftical.     In  174J,  their  militia,  though  not  exceeding 
100  men,  defended  a  breaftwork  againft  1000  French 
who  came  to  attack  them,   and  at  laft  obliged  them  to 
retire  with  the  lofs  of  ijo  men,  befides  carrying  off 
fome  of  their  arms  and  colours  as  trophies  of  their  vic- 
tory.    Since  that  time  the  inhabitants  have  fubfifted 
moftly  by  farthing ;  though  they  ftill  plant  fugar,  and 
the  ifland  is  faid  to  be  capable  of  great  improvements. 
ANGUINA.     See  Tricosanthes. 
ANGUILLIFORM,  an  appellation  given  by  zoolo- 
gifts,  not  only  to  the  different  fpecies  of  eels,  but  to 
other  animals  refembling  them  in  fhape. 

ANGUINUM  ovum,  a  fabulous  kind  of  egg,  faid 
to  be  produced  by  the  faliva  of  a  clufter  of  ferpents, 
and  poffeffed  of  certain  magical  virtues.  The  fuper- 
ftition  in  reflect  to  thefe  was  very  prevalent  among  the 
ancient  Britons,  and  there  ftill  remains  a  ftrong  tradi- 
tion of  it  in  Wales.  The  account  Pliny*  gives  of  it  "Lib. xix. 
is  as  follows :  "  Prseterea  eft  ovorum  genus  in  magna  c-  3- 
"  Galliarum  fama,  omiffiim  Grascis.  Angues  innumeri 
"  asftate  convoluti,  falivis  faucium  corporumque  fpumis 
"  artifici  complexu  glomerantur ;  anguinum  appellatur. 
"  Druidas  fibilis  id  dicunt  in  fublime  jacfari,  fagoque 
"  oportere  intercipi,  ne  tellarem  attingat :  profugere 
"  raptorum  equo :  ferpentes  enim  infequi,  donee  arce- 
"  antur  amnis  alicujus  interventu." — Of  which  the 
following  may  ferve  as  a  tranflation  :  (from  Mafon's 
Carafiacus;  the  perfon  fpeaking,  a  Druid.) 
But  tell  irie  yet 

From  the  grot  of  charms  and  fpells, 

Where  the  matron  fifter  dwells, 

Brennus,  has  thy  holy  hand 

Safely  brought  the  Druid  wand, 

And  the  potent  Adder-flone, 

Gender'd  'fore  the  autumnal  moon  ? 

When,  in  undulating  twine, 

The  foaming  fnakes  prolific  join  ; 

When  they  hifs,  and  when  they  bear 

Their  wond'rous  egg  aloof  in  air : 

Thence  before  to  earth  it  fall, 

The  Druid  in  his  hallow'd  pall, 

Receives  the  prize, 

And  inftant  flies, 

Follow'd  by  the  envenom'd  brood, 

'Till  he  crofs  the  cryftal  flood. 
This  wondrous  egg  feems  to  be  nothing  more  than 
a  bead  of  glafs,  ufed  by  the  Druids  as  a  charm  to  im- 
pofe  on  the  vulgar,  whom  they  taught  to  believe,  that 
the  poffeffor  would  be  fortunate  in  all  his  attemps,  and 
that  it  would  gain  him  the  favour  of  the  great. 

Our 
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Angul«.  Our  modern  Druid  effes  ( fays  Mr  Pennant,  from  whom 
'—«——'  wc  extract)  give  much  the  fame  account  of  the  ovum 
auguiuum,  glain  neidr,  as  the  Wellh  call  it,  or  the 
adder-gem,  as  the  Roman  philofophcr  does  ;  but  feem 
not  to  have  fo  exalted  an  opinion  of  its  powers,  ufing 
it  only  to  afliit  children  in  cutting  their  teeth,  or  to 
cure  the  chincough,  or  to  drive  away  an  ague. 

Thcfe  beads  are  of  a  very  rich  blue  colour  ;  fome 
plain,othersureakedt  For  their  figure,feePlateXXXIV. 
fig.  22.  n°  1,  2,  3. 

ANGUIS,  or  Snake,  in  zoology,  a  genus  belong- 
ing to  the  order  of  amphibia  ferpentes.  The  charac- 
ters of  the  anguis  are  thcfe  :  They  are  fqamous  or 
fcaly  in  the  belly  and  under  the  tail  ;  without  any 
*SeePlat«$fcuta4#      There  are  ij   fpecies  of  the  anguis,    viz. 

xxxrind  *"'  ^ne  eryx»  a  nat've  °f  Britain  an(l  likewife  of  Ame- 
rica, is  about  a  fpan  in  length,  and  about  the  thick- 
nefsof  a  man's  finger.  One  from  Aberdeenfliire,  de- 
fcribed  by  Mr  Pennant,  was  ic  inches  long  ;  tongue 
broad  and  forked  ;  noitrils  fmall,  round,  and  placed 
near  the  tip  of  the  nofe ;  eyes  lodged  in  oblong  Allures 
above  the  angle  of  the  mouth  ;  belly  of  a  bluifh  lead 
colour,  marked  with  fmall  white  fpots  irregularly  dif- 
pofed  :  The  reft  of  the  body  of  a  greyilh  brown,  with 
three  longitudinal  dufky  lines  ;  one  extending  from 
the  head  along  the  back  to  the  point  of  the  tail ;  the 
others  broader,  and  extending  the  whole  length  of  the 
fides.  It  was  entirely  covered  with  fmall  fcales ;  largeft 
on  the  upper  part  of  the  head.  2.  The  fragilis,  blind- 
worm,  or  flow-worm,  grows  to  about  a  foot  in  length, 
and  the  thicknefs  of  a  man's  little  finger:  the  irides 
are  red  ;  the  head  is  fmall ;  the  neck  frill  more  (lender ; 
from  that  part  the  body  grows  fuddenly,  and  continues 
of  an  equal  bulk  to  the  tail,  which  ends  quite  blunt. 
The  colour  of  the  back  is  cinerous,  marked  with  very 
fmall  lines  compofed  of  minute  black  fpecks  :  the  fides 
are  of  a  reddifh  call;  the  belly  dufky  ;  both  marked 
like  the  back.  The  tongue  is  broad  and  forky  ;  the 
teeth  are  minute,  but  numerous  ;  the  fcales  fmall.  The 
motion  of  this  ferpent  is  flow,  from  which,  and  from 
the  fmallnefs  of  the  eyes,  are  derived  its  name.  It  re- 
fembles  the  viper  in  the  manner  of  producing  its  young, 
which  are  put  forth  alive.  It  frequents  gardens  and 
paftures,  where  it  lives  principally  under  ground  feed- 
ing on  worms.  Like  others  of  the  genus,  they  lie 
torpid  during  Winter,  and  are  fometimes  found  in  vaft 
quantities  twilled  together.  3.  The  ventralis,  or 
glafs-fnake  of  Catefby,  has  127  fquamse  on  the  belly, 
and  223  on  the  tail.  The  head  is  very  fmall,  and  the 
tongue  of  a  Angular  form.  The  upper  part  of  the 
body  is  of  a  colour  blended  brown  and  green,  mod  re- 
gularly and  elegantly  fpotted  with  yellow,  the  under- 
rnoft  part  of  which  is  brighteft.  The  fkin  is  very 
fmooth ;  and  fhining  with  fmall  fcales,  more  clofely 
connected,  and  of  a  different  ftructure  from  thofe  of 
other  ferpents.  A  fmall  blow  with  a  ftick  will  caufe 
■the  body  to  feparate,  not  only  at  the  place  Itruck,  but 
at  two  or  three  other  places,  the  mufcles  being  articu- 
lated in  a  fmgular  manner  quite  through  to  the  vertebra. 
They  appear  earlier  in  the  fpring  than  any  other  fer- 
pent, and  arc  numerous  in  the  fandy  woods  of  Virginia 
and  Carolina.  They  are  generally  faid  to  be  harmlcfs. 
4.  The  jaculus,  or  dart-fnake,  is  about  three  hand- 
breadths  long,  and  about  the  thicknefs  of  one's  little 


finger,  Its  colour  is  a  milky  grey  on  the  back,  varie-    Angni.. 
gated  with  fmall  black  fpots  like  fo  many  eyes  ;  and  Angaria. 

on  the  belly  it  is  perfcdly  white.    The  neck  is  wholly  ' • 

black  ;  and  from  that  two  milk-white  ftreaks  run  all 
the  way  along  the  back  to  the  tail  :  the  black  fpots 
alio  are  each  furrounded  with  a  fmall  circle  of  white. 
It  has  its  name  from  its  vibrating  its  body  in  the  man- 
ner of  a  dart.  It  is  a  native  of  Egypt,  Libya,  and  the 
iflands  of  the  Mediterranean.  J.  Thequadrupcs :  The 
body  of  this  fpecies  is  cylindrical,  with  14  or  1  j  longi- 
tudinal afh-coloured  flreaks  ;  the  teeth  are  extremely 
fri.iall  ;  it  has  no  ears  :  the  feet  are  at  a  great  diftancc 
from  each  other,  very  fliort,  with  five  toes  and  fmall 
nails;  but  the  toes  are  fo  minute,  that  they  can  hardly 
be  numbered  :  It  is  a  native  of  Java.  6.  The  bipes, 
is  a  native  of  the  Indies  ;  it  has  two  Ihort  feet,  with 
two  toes,  near  the  anus.  In  every  fcale  of  the  bipes 
there  is  a  brown  point.  7.  The  meleagris,  is  likewife 
a  native  of  the  Indies ;  it  has  fmall  teeth,  but  no  ears. 
This  fpecies  has  a  great  refemblance  to  the  former. 
8.  The  colubrina,  an  inhabitant  of  Egypt,  is  beautifully 
variegated  with  pale  and  yellow  colours.  9.  The  ma- 
culata,  a  native  of  America,  is  yellow,  and  interfperfed 
with  afh-coloured  lines  on  the  back  :  the  head  is  fmall 
in  proportion  to  the  body.  10.  The  reticulata,  a  native 
of  America,  has  brownifli  fcales,  with  a  whice  margin. 
ii.  The  ceraftes,  with  200  fqamas  on  the  belly  and 
IS  on  the  tail,  is  a  native  of  Egypt.  12.  The  luiri- 
bricalis,  a  native  of  America,  has  230  fquamas  on  the 
belly  and  7  on  the  tail ;  its  colour  is  a  yellowifh  white. 
13.  The  platura  :  The  head  is  oblong  and  without 
teeth  ;  the  body  is  about  a  foot  and  a  half  long,  black 
above  and  white  below  ;  the  tail  is  about  one-ninth  of 
the  length  of  the  animal,  much  comprefTed  or  flatted, 
and  variegated  with  black  and  white  ;  the  fcales  are 
roundifli,  fmall,  not  imbricated,  but  they  cannot  be 
numbered.  14.  The  laticauda,  a  native  of  Surinam  : 
the  tail  is  comprefTed,  acute,  pale,  with  brownifli  belts. 
IS.  The  fcytale,  a  native  of  the  Indies,  with  220  fqua- 
mas on  the  belly  and  13  on  the  tail.  The  head  is 
fmall  and  oval,  and  the  eyes  are  little;  the  body  is  cy- 
lindrical, about  a  foot  and  a  half  long,  covered  with 
oval  obtufe  fcales  •  the  tail  is  thick  and  obtufe  like  the 
head  ;  its  colour  is  white,  interfperfed  with  brownifli 
rings ;  the  margins  of  the  fcales  are  of  an  iron  colour  ; 
and  the  top  of  the  head  is  blue. — According  to  Lin- 
naeus, none  of  this  genus  are  poifonous. 

ANGURIA,  the  water-melon:  A  genus  of  the 
diandria  order,  belonging  to  the  monoscia  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
34th  order,  Cucurbitacea:.  The  efleutial  characters 
are  thefe  :  the  male  calyx  is  quinqucfid,  and  the  co- 
rolla quinquepetalous  :  The  female  calyx  and  corolla 
the  fame  :  The  pericarpium  is  a  pome  beneath,  with 
two  cells  :  The  feeds  are  numerous. 

Species.  Of  this  genus,  Linnaeus  reckons  three  fpe- 
cies, the  trilobata,  pedata,  and  trifoliata.  The  fruit 
is  cultivated  in  Spain,  Portugal,  Italy,  and  other  warm 
countries  of  Europe ;  as  alfo  in  Africa,  Afia,  and  Ame- 
rica ;  where  it  is  efteemed  on  account  of  its  wholefome 
cooling  quality. 

Culture.     To  have  this  fruit  good,  fome  feeds  mult 
be  procured  of  three  or  four  years  old  ;  new  feeds  be- 
ing apt  to  produce  vigorous  plants,  which  are  feldoni 
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fo  fruitful  as  thofe  of  a  moderate  ftrengtb.  Thefe  arc 
to  be  fown  in  the  hot-bed  for  early  cucumbers.  Some 
new  dung  is  to  be  prepared  in  the  beginning  of  Fe- 
bruary, which  ihould  be  thrown  into  a  heap  to  heat,  as 
is  praclifed  for  early  cucumbers.  The  bed  is  then  to 
be  made  in  the  fame  manner  as  for  the  mnfk-melon, 
covering  the  dung  about  five  inches  thick  with  loamy 
earth  ;  but  as  thefe  plants  require  much  more  room 
than  either  cucumbers  or  common  melons,  there  fhould 
be  but  one  plant  put  into  a  three-light  frame.  A  hill 
of  the  fame  loamy  earth  fhould  therefore  be  raifed  a  foot 
and  a  half  high,  in  the  middle  light  of  each  frame  ; 
into  which,  when  the  bed  is  of  a  proper  temper  for 
heat,  the  plants  fhould  be  carefully  planted,  obferving 
to  water  and  (hade  them  until  they  have  taken  good 
root.  As  to  other  particulars,  their  management  dif- 
fers very  little  from  that  of  the  mufk-melon :  only  they 
mult  frequently  have  frelh  air  admitted  to  them  ;  and, 
when  the  nights  are  cold,  the  glafles  muft  be  covered 
with  mats  to  keep  the  beds  warm. 

ANGUS,  a  diflriift  of  the  country  of  Forfar,  in 
Scotland.  It  was  an  earldom  belonging  to  the  Dou- 
glafes,  now  extinct. 

ANGUSTICLAVIA,  in  Roman  antiquity,  a  tu- 
nica embroidered  with  little  purple  ftuds.  It  was  worn 
by  the  Roman  knights,  as  the  laticlavia  was  by  the 
fenators. 

ANHALT,  an  ifland  of  Denmark,  in  North  Jut- 
land, lying  in  the  Categut,  eight  miles  from  the  coaft 
of  Jutland,  ten  from  Zealand,  and  feven  from  Holland. 
It  is  dangerous  for  feamen,  for  which  reafon  there  is  a 
light-houfe. 

An  halt,  a  principality  of  Germany,  in  the  circle 
of  Upper  Saxony,  is  a  long  narrow  tracl,  lituated  for 
the  moft  part  betwixt  the  rivers  Elbe  and  Saal,  about 
90  miles  iii  length  from  eaft  to  well,  but  of  unequal 
breadth,  the  greateft  being  on  the  eaft  fide,  which  is 
but  35  miles.  The  houfe  of  Anhalt,  from  whence 
the  electors  of  Saxony  and  Brandenburg  arc  faid  to 
derive  their  original,  is  a  very  ancient  and  honourable 
family.  The  beft  genealogifts  deduce  their  origin  from 
Berenthobaldus,  who  made  war  upon  the  Thuringians 
in  the  fixth  century :  it  has  produced  many  princes 
who  make  a  great  figure  in  the  German  hiftory.  Joa- 
chim Erneft,  who  died  in  1586,  left  five  fons,  who  di- 
vided the  principality  among  them.  All  of  them  ha- 
ving children,  and  being  of  equal  authority,  they  un- 
animoully  agreed  to  fubmit  to  the  eldeft  of  the  family, 
who  has  the  fnpreme  government,  which  is  Anhalt- 
Deffau.  The  others  are,  Anhalt-Bemburg,  Anhalt- 
Schaumburg,  Anhalt-Coethen,  and  Anhalt-ZerbJL  The 
Saxons  acknowledge  that  the  inhabitants  of  thefe  little 
independent  fovereigntiesli  ve  in  the  land  of  milk  and  ho- 
ney. Thefe  petty  princes  poflefs  land  sfufficient  for  their 
expences,  the  revenues  being  reckoned  about  half  a  mil- 
lion of  dollars.  The  tax  on  lands  is  four  per  cent,  which, 
rating  thein  at  20  years  purchafe,  is  not  quite  one  mil- 
ling in  the  pound.  Upon  an  emergency  the  fubjecls 
are  able  to  raife  half  a  million  extraordinary.  The 
towns  in  thefe  little  ftates  are  not  fo  numerous  in  pro- 
portion to  the  extent  of  country  as  in  Saxony,  but 
better  peopled.  It  is  bounded  on  the  S.  by  the  country 
of  Mansfield,  on  the  W.  by  the  duchy  of  Halberftadt, 
on  the  E.  by  the  duchy  of  Saxony,  and  on  the  N.  by 
the  duchy  of  Magdeburg.     It  abounds  ju  corn,  and  is 


watered  by  the  Salde  and  Mulda  ;  its  principal  trade  Anhelatio 
is  in  beer.  II 

ANHELATIO,    or  Anhelitus,    among  phyfi-    ** 
cians,  a  fhortnefs  of  breath. 

ANIAN,  the  name  of  a  ftrait  formerly  fuppofed 
to  lie  between  the  north-eaft  of  Afia  and  the  north- 
weft  of  America ;  but  now  found  to  exift  only  in  ima- 
gination. 

Anian  is  alfo  the  name  of  a  barren  fandy  defart  ly- 
ing on  the  eaft  coaft  of  Africa.  It  is  fo  excefiively  hot 
and  otherwife  inhofpitable,  that  it  contains  but  very 
few  inhabitants,  except  fome  wandering  Arabs  who  live 
in  camps. 

ANIELLO,  or  Massaniello.  See  Hiftory  of 
Naples. 

ANJENGO,  a  fmall  town  and  factory,  with  a  fort, 
on  the  coaft  of  Malabar,  in  the  peninfula  on  this  fide  the 
Ganges,  belonging  to  the  Englifti  Eaft-India  Company. 
The  fort  is  fmall,  but  neat  and  ftrong  ;  it  is  a  fquare 
with  four  baftions,  having  eight  guns  mounted  on  each, 
carrying  a  ball  of  18  pounds.  Two  of  thefe  baftions 
face  the  fea,  the  other  two  the  country.  Befides  thefe, 
there  is  a  line  of  18  or  20  guns  pointing  towards  the 
fea,  of  r8  and  24  pounders.  About  a  piftol-fhot  from 
the  back  of  the  fort  runs  a  river,  which,  befides  being  a 
fecurity  to  the  factory,  adds  much  to  the  agreeable  fitua- 
tion  of  the  place.  This  river  has  its  fource  in  fome  diftant 
mountains;  and,  defcendinginacourfe  from  the  north 
and  eaft,  it  afterwards  turns  in  feveral  pleafing  mean- 
ders fo  far  to  the  weft  as  to  wafli  the  bottom  of  the 
factory's  garden,  and  at  laft  winding  to  the  fouth,  it 
empties  itfelf  into  the  fea.  Several  beautiful  fmall 
iflands  too,  which  are  warned  by  its  current,  diveriify 
the  fcenery,  and  greatly  heighten  the  beauty  of  the 
profpecl.  This  fettlement  fupplies  the  Eaft-India 
Company  with  pepper  ;  and  its  fituation  is  alfo  very 
convenient  for  giving  proper  intelligence  to  their  Com- 
pany's fhips  touching  here  from  Europe,  or  from  any 
part  of  India.     E.  Long.  76.  1.  N.  Lat.  7.  o. 

ANIL,  in  botany,  a  fynonime  of  a  fpecies  of  in- 
digofera.     See  Indigofera. 

ANIMA,  among  divines  and  naturalifts,  denotes  the 
foul,  or  principle  of  life,  in  animals.     See  Soul. 

An  1  ma,  among  chemifts^  denotes  the  volatile  or 
fpirituous  parts  of  bodies. 

Anima  Hepatis,  is  a  name  by  which  fome  call  fa! 
viartis  or  fait  of  iron,  on  account  of  its  fuppofed  ef- 
ficacy in  difeafes  of  the  liver. 

Anima  Mundt,  a  certain  pure  ethereal  fubftance  or 
fpirit,  diffufed,  according  to  many  of  the  ancient  phi- 
lofophers,  through  the  mafs  of  the  world,  informing, 
actuating,  and  uniting  the  divers  parts  thereof  into 
one  great,  perfect,  organical,  and  vital  body  or  ani- 
mal. Plato  treats  at  large  of  the  4^»  m  xoo-^s,  in  his 
Timatts  ;  and  is  even  fuppofed  to  be  the  author  of  the 
dogma  ;  yet  are  interpreters  much  at  a  lofs  about  his 
meaning.  Ariftotle,  however,  taking  it  in  the  com- 
mon and  obvious  fenfe,  ftrenueufly  oppofes  it.  The 
modern  Platonifts  explain  their  mailer's  anima  mundi 
by  a  certain  univerfal  ethereal  fpirit,  which  in  the  hea- 
vens exifts  perfectly  pure,  as  retaining  its  proper  nature; 
but  on  earth  pervading  elementary  bodies,  and  inti- 
mately mixing  with  all  the  minute  atoms  thereof,  it  at- 
fumes  fomewhat  of  their  nature,  and  becomes  of  a  pe- 
culiar kind. — So  the  poet : 

Spiritus 
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Spiritt/s  intus  alii,  totofqus  infufa  per  artus 
Mens  agitat  molem,  et  magna  fe  corpore  mifcet. 
They  add,  that  this  anivia  mtindi,  which  more  imme- 
diately refides  in  the  ccleftial  regions  as  its  proper  feat, 
moves  and  governs  the  heavens  in  fuch  a  manner,  as 
that  the  heavens  themfelves  firft  received  their  exiflence 
from  the  fecundity  of  the  fame  fpirit :  for  that  this 
aninia,  being  the  primary  fource  of  life,  every  where 
breathed  a  fpirii  like  itfelf,  by  virtue  whereof  various 
kinds  of  things  were  framed  conformable  to  the  divine 
ideas. 

AniMa  Satum't,  a  white  powder  obtained  by  pour- 
ing diltilled  vinegar  on  litharge,  of  confiderable  ufe  in 
enamelling.     See  Enamel. 

ANIMADVERSION,  in  matters  of  literature,  is 
ufed  to  fignify,  fometimes  correction,  fometimes  re- 
marks upon  a  book,  &c.  and  fometimes  a  ferious  con- 
federation upon  any  point. 

ANIMAL,  in  natural  hiftory,  an  organized  and  li- 
ving body,  which  is  alfo  endowed  with  fenfation :  thus, 
minerals  are  faid  to  grow  or  increafe,  plants  to  grow 
and  live,  but  animals  alone  to  have  fenfation. 

It  is  this  property  of  fenfation  alone  that  can  be 
deemed  the  effential  characterise  of  an  animal  ;  and 
by  which  the  animal  and  vegetable  kingdoms  feem  to 
be  fo  effentially  feparated,  that  we  cannot  even  imagine 
the  leait  approximation  of  the  one  to  the  other.  Thofe 
naturalifts,  indeed,  who  have  fuppofed  the  diftinction 
between  animals  and  vegetables  to  confift  in  any  thing 
elfe  than  what  we  have  already  mentioned,  have  found 
theinfelves  greatly  embarraffed  ;  and  have  generally 
agreed,  that  it  was  extremely  difficult,  if  notimpoffible, 
to  fettle  the  boundaries  between  the  animal  and  vege- 
table kingdoms.  But  this  difficulty  will  be  eafily  feen 
to  arife  from  their  taking  the  characteriftic  marks  of 
the  animal,  kingdom,  from  fomething  that  was  evi- 
dently common  to  both.  Thus  Boerhaave  attempted 
to  diftinguifh  an  animal  from  a  vegetable,  by  the  for- 
mer having  a  mouth,  which  the  latter  has  not :  but 
here,  as  the  mouth  of  an  animal  is  only  the  inftrument 
by  which  nourifliment  is  conveyed  to  its  body,  it  is 
evident  that  this  can  be  no  effential  diftinction,  be- 
caufe  vegetables  alfo  require  nourifliment,  and  have  in- 
ftruments  proper  for  conveying  it  into  their  bodies ; 
and  where  the  end  is  the  fame,  a  difference  in  the  means 
can  never  be  effential.  The  fixing  the  difference  in  an 
animal's  having  a  gula,  ftomach,  and  inreftines,  as  is 
done  by  Dr  Tyfon,  is  as  little  to  the  purpofe. 

The  power  of  moving  from  one  place  to  another, 
hath  by  many  been  thought  to  conftitute  their  differ- 
ence ;  and  indeed,  in  moll  cafes,  it  is  the  obvious  mark 
by  which  we  diftinguifli  an  animal  from  a  vegetable  : 
but  Lord  Kames  hath  given  feveral  very  curious  inftan- 
ces  of  the  locomotive  power  of  plants  j  fome  of  which, 
he  fays,  would  do  honour  to  an  animal. — "  Upon 
the  flightefl  touch,  the  fenfitive  plant  fttrinks  back  and 
folds  up  its  leaves,  fimilar  to  a  fnail  ;  which  on  the 
/lightefl  touch  retires  within  its  fliell.  A  new  fpecies 
of  the  fenfitive  plant  hath  been  lately  difcovered.  See 
D10N.EA.  Ifatiy  perch  upon  one  of  its  flower-leaves, 
it  clofes  inftantly,  and  cruflies  the  infect  to  death. 
There  is  not  an  article  in  botany  more  admirable  than 
a  contrivance,  vifible  in  many  plants,  to  take  advan- 
tage of  good  weather,  and  to  protect  themfelves  againlt 
bad.    They  open  and  dole  their  flowers  and  leaves  in 


different  circumftances :  fome  clofe  before  funfet,  fome   Animal, 
after  :  fome  open  to  rective  rain,  fome  clofe  to  avoid  v       * 
it.     The  petals  of  many  flowers  expand  in  the  fun ; 
but  contract  at  night,  or  on  the  approach  of  rain.    Af- 
ter the  feeds  are  fecundated,  the  petals  no  longer  con- 
tract.    All  die  trefoils  may  ferve  as  a  barometer  to  the 
hufbandman  ;  they  always  contract  their  leaves  on  an 
impending  ftorm.     Some  plants  follow  the  fun,  others 
turn  from  it.     Many  plants,  on  the  fun's  recefs,  vary 
the  pofition  of  their  leaves,  which  is  ftyled  the  Jleep  ofx  a  fpecies 
plants.      A    fnigle  plant  f  was  lately   difcovered  in  of  the  Ht- 
Bengal.     Its  leaves  are   in  continual  motion  all  day  drfamw. See 
long  ;  but  when  night  approaches,  they  fall  down  from  thatarticfe. 
an  erect  pofture  to  reft. 

"  A  plant  has  a  power  of  directing  its  roots  for  pro- 
curing food.  The  red  whortle -berry,  a  low  evergreen 
plant,  grows  naturally  on  the  tops  of  our  higheft  hills, 
among  ftones  and  gravel.  This  fhrub  was  planted  in 
an  edging  to  a  rich  border,  under  a  fruit-wall.  In  two 
or  three  years,  it  over-ran  the  adjoining  deep-laid  gra- 
vel-walk ;  and  feemed  to  fly  from  the  border,  in  which 
not  a  fingle  runner  appeared.  An  effort  to  come  at 
food  in  a  bad  fituation,  is  extremely  remarkable  in  the 
following  inftance.  Among  the  ruins  of  Newabbey, 
formerly  a  monaftery  in  Galloway,  there  grows  on  the 
top  of  a  wall  a  plane-tree  about  20  feet  high.  Strait- 
ened for  nourifliment  in  that  barren  fituation,  it  feveral 
years  ago  directed  roots  down  the  fide  of  the  wall,  till 
they  reached  the  ground  ten  feet  below  ;  and  now  the 
nourifliment  it  afforded  to  thofe  roots  during  the  time 
of  their  defcending  is  amply  repaid,  having  every  year 
fince  that  time  made  vigorous  (hoots.  From  the  top  of 
the  wall  to  the  furfaceof  the  earth,  thefe  roots  have  not 
thrown  out  a  fingle  fibre ;  but  are  now  united  in  a  fingle 
root. 

"  Plants,  when  forced  from  their  natural  pofition,  are 
endowed  with  a  power  to  rsftore  themfelves.  A  hop- 
plant,  twilling  round  a  flick,  directs  its  courfe  from 
fouth  to  weft,  as  the  fun  does.  Untwift  if,  and  tie 
it  in  the  oppofite  direction :  it  dies.  Leave  it  loofe 
in  the  wrong  direction  :  it  recovers  its  natural  direc- 
tion in  a  fingle  night.  Twill  a  branch  of  a  tree  fo  as 
to  invert  its  leaves,  and  fix  it  in  that  pofition  :  if  left 
in  any  degree  loofe,  it  untwifts  itfelf  gradually,  till  the 
leaves  be  reftored  to  their  natural  pofition.  What  bet- 
ter can  an  animal  do  for  its  welfare  I  A  root  of  a  tree 
meeting  with  a  ditch  in  its  progrefs,  is  laid  open  to  the 
air.  What  follows  ?  It  alters  its  courfe  like  a  rational 
being,  dips  into  the  ground,  furrounds  the  ditch,  rifes 
on  the  oppofite  fide  to  its  wonted  diftance  from  the  fur- 
face,  and  then  proceeds  in  its  original  direction.  Lay 
a  wet  fponge  near  a  root  laid  open  to  the  air  ;  the  root 
will  direct  its  courfe  to  the  fponge.  Change  the  place 
of  the  fponge  ;  the  root  varies  its  direction.  Thruft  a 
pole  into  the  ground  at  a  moderate  diftance  from  a 
fcandent  plant  :  the  plant  directs  its  courfe  to  the  pole, 
lays  hold  of  it,  and  rifes  on  it  to  its  natural  height.  A 
honeyfuckle  proceeds  in  its  courfe,  till  it  be  too  long 
for  fupporting  its  weight ;  and  then  ftrengthens  itfelf 
by  (hooting  into  a  fpiral.  If  it  meet  with  another  plant 
of"  the  fame  kind,  they  coalefce  for  mutual  fupport;  the 
one  fcrewingto  the  right,  the  other  to  the  left.  If  a 
honeyfuckle  twig  meets  with  a  dead  branch,  it  fcrews 
from  the  right  to  the  left.  The  clafpers  of  briony  fhoot 
into  a  fpiral,  and  lay  hold  of  whatever  comes  in  their  way 
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[Animal,  for  fupport.  If,  after  completing  a  fpiral  of  three 
'  *  '  rounds,  they  meet  with  nothing,  they  try  again  by  al- 
tering their  courfe." 

By  comparing  thefe  and  other  inftances  of  feeming 
voluntary  motion  in  plants,  with  that  fliare  of  life  where- 
with fome  of  the  inferior  kinds  of  animals  are  endowed, 
we  can  fcarce  hefitate  at  afcribing  the  fuperiority  to 
the  former  ;  that  is,  putting  fenlation  out  of  the  que- 
stion. Mufcles,  for  inftance,  are  fixed  to  one  place  as 
much  as  plants  are  ;  nor  have  they  any  power  of  mo- 
tion, befides  that  of  opening  and  lhutting  their  (hells  : 
and  in  this  refpeet  they  have  no  fuperiority  over  the 
motion  of  the  fenfitive  plant ;  nor  doth  their  action  dif- 
cover  more  fagacity,  or  even  fo  much,  as  the  roots  of 
the  plane-tree  mentioned  by  Lord  Karnes. 

Mr  BufFon,  who  feems  to  be  defirous  of  confound- 
ing the  animal  and  vegetable  kingdoms,  denies  fenfa- 
tion  to  be  any  eflential  diftinction.  "  Senfation  (fays 
he)  more  eflentially  diftinguifhes  animals  from  vege- 
tables :  but  fenfation  is  a  complex  idea,  and  requires 
fome  explication.  For  if  fenfation  implied  no  more  than 
motion  confequent  upon  a  ftroke  or  an  impnlfe,  the 
fenlitive  plant  enjoys  this  power.  But  if,  by  fenfation, 
we  mean  the  faculty  of  perceiving  and  comparing  ideas, 
it  is  uncertain  whether  brute  animals  are  endowed  with 
it.  If  it  ftiould  be  allowed  to  dogs,  elephants,  Sec. 
whofe  actions  feem  to  proceed  from  motives  fimilar  to 
thofe  by  which  men  are  actuated,  it  muft  be  denied  to 
many  fpecies  of  animals,  particularly  to  thofe  which  ap- 
pear not  to  poflefs  the  faculty  of  progrefTive  motion.  If 
the  fenfation  of  an  oyfter,  for  example,  differed  only  in 
degree  from  that  of  a  dog  ;  why  do  we  not  afcribe  the 
fame  fenfation  to  vegetables,  though  in  a  degree  ftill 
inferior  ?  This  diftinction,  therefore,  between  the  ani- 
mal and  vegetable,  is  neither  fufficiently  general  nor 
determined. 

"  From  this  inveftigation  we  are  led  to  conclude, 
that  there  is  no  abfolute  and  eflential  diftinction  between 
the  animal  and  vegetable  kingdoms ;  but  that  nature 
procaeds,  by  imperceptible  degrees,  from  the  moil  per- 
fect to  the  mod  imperfect  animal,  and  from  that  to  the 
vegetables  ;  and  the  freih-water  polypus  may  be  re- 
garded as  the  laft  of  animals  and  the  firft  of  plants." 

It  were  to  be  wilhed,  that  philofophers  would  on 
fome  occafions  conlider,  that  a  fitbject  may  be  dark  as 
well  on  accountof  their  inability  to  fee,aswhenit  really 
affords  no  light.  Our  author  boldly  concludes,  that 
there  is  no  eflential  difference  between  a  plant  and  an 
animal,  becaufe  we  afcribe  fenfation  to  an  oyfter,  and 
none  to  the  fenfitive  plant ;  but  we  ought  to  remember, 
that  though  we  cannot  perceive  a  diftinction,  it  may 
neverthelefs  exift.  Before  Mi-  Buffbn,  therefore,  had 
concluded  in  this  manner,  he  ought  to  have  proved  that 
fome  vegetables  were  endowed  with  fenfation. 

It  is  no  doubt,  however,  as  much  incumbent  on  thofe 
who  take  the  contrary  fide  of  the  queftion,  to  prove 
that  vegetables  are  not  endowed  with  fenfation,  as  it 
was  incumbent  on  Mr  Buffbn  to  have  proved  that  they 
are.  But  a  little  attention  will  fliow  us,  that  the  difficul- 
ty here  proceeds  entirely  from  our  inability  to  fee  the 
principle  of  fenfation.  We  perceive  this  principle  in 
ourfelvcs,  but  no  man  can  perceive  it  in  another.  Why 
then  does  every  individual  of  mankind  conclude  that 
his  neighbour  has  the  fame  fenfations  with  himfclf  ?  It 
can  only  be  from  analogy.     Every  man  perceives  his 


neighbour  formed  in  a  a  manner  fimilar  to  himfelf;  he  Animal 
acts  in  a  fimilar  manner  on  fimilar  occafions,  &c.  Juft '  * 
fo  it  is  with  brute  animals.  It  is  no  more  doubtful  that 
they  have  fenfations,  than  that  we  have  them  ourfelves. 
If  a  man  is  wounded  with  a  knife,  for  inftance,  he  ex- 
prefles  a  fenfe  of  pain,  and  endeavours  to  avoid  a  repe- 
tition of  the  injury.  Wound  a  dog  in  the  fame  man- 
ner, he  will  alfo  exprefs  a  fenfe  of  pain ;  and,  if  you  of- 
fer to  ftrike  him  again,  will  endeavour  to  efcape,  be- 
fore he  feels  the  ltroke.  To  conclude  here,  that  die 
action  of  the  dog  proceeded  from  a  principal  different 
from  that  of  the  man,  would  be  abfurd  and  unphilofo- 
phical  to  the  laft  degree. 

We  muft  further  take  notice,  that  there  ai'e  fenfations 
eflentially  diftinct  from  one  another;  and  in  proportion 
as  an  animal  is  endowed  with  more  or  fewer  of  thefe 
different  fpecies,  it  is  more  or  lefs  perfect  as  an  animal : 
but,  as  long  as  one  of  them  remains,  it  makes  not  the 
leaft  approach  to  the  vegetable  kingdom  ;  and,  when 
they  are  all  taken  away,  is  fo  far  from  becoming  a 
vegetable,  that  it  is  only  a  mafs  of  dead  matter.  The 
fenfes  of  a  perfect  animal,  for  inftance,  are  five  in  num- 
ber. Take  away  one  of  them,,  fuppofe  fight ;  he  be- 
comes then  a  lefs  perfect  animal,  but  is  as  unlike  a  ve- 
getable as  before.  Suppofe  him  next  deprived  of  hear- 
ing :  his  refemblance  to  a  vegetable  would  be  as  little 
as  before  ;  becaufe  a  vegetable  can  neither  feel,  tafte, 
nor  fmell,  and  we  fuppofe  him  ftill  to  enjoy  thefe  three 
fenfes.  Let  us,  laftly,  fuppofe  him  endowed  only  with 
the  fenfe  of  feeling,  which,  however,  feems  to  include 
that  of  tafte,  and  he  is  no  more  a  vegetable  than  for- 
merly, but  only  an  imperfect  animal.  If  this  fenfe 
is  then  taken  away,  we  connect  him  not  with  the 
vegetable  kingdom,  but  with  what  Mr  Buffbn  calls 
brute-matter.  It  is  to  this  kingdom,  and  not  to  the 
vegetable,  that  animals  plainly  approximate  as  they 
defcend.  Indeed,  to  fuppofe  an  approximation  between 
the  vegetable  and  animal  kingdoms,  is  very  abfurd  :  for, 
at  that  rate,  the  moft  imperfect  animal  ought  to  be  the 
moll  perfect  plant  j  but  we  obferve  no  fuch  thing.  All 
animals,  from  the  higheft  to  theloweft,  are  poflefled  of 
vegetable  life ;  and  that,  as  far  as  we  can  perceive,  in 
an  equal  degree,  whether  the  animal-life  is  perfect  or 
imperfect :  nor  doth  there  feem  to  be  the  fmalleft  con- 
nection between  the  higheft  degree  of  vegetation  and 
the  loweft  degree  of  fenfation.  Though  all  animals, 
therefore,  are  poflefled  of  vegetable  life,  thefe  two  feem 
to  be  as  perfectly  diftinct  and  incommenfurate  to  one 
another  as  any  two  things  we  can  poffibly  im.igine. 

The  power  of  vegetation,  for  inftance,  is  as  perfect 
in  an  onion  or  leek,  as  in  a  dog,  an  elephant,  or  a  man  : 
and  yet,  though  you  threaten  a  leek  or  an  onion  ever 
fo  much,  it  pays  no  regard  to  your  words,  as  a  dog 
would  do  ;  nor,  though  you  wound  it,  does  it  avoid  a 
fecond  ftroke.  It  is  this  principle  of  felf-prefervarion 
in  all  animals,  which,  being  the  moft  powerful  one  in 
their  nature,  is  generally  taken,  and  with  very  good 
reafon,  as  the  true  charaiteriftic  of  animal-life.  This 
principle  is  undoubtedly  a  confequence  of  fenfation  ; 
and  as  it  is  never  obferved  to  take  place  in  vegetables, 
we  have  a  right  to  fay  that  the  foundation  of  it,  namely 
fenfation,  belongs  not  to  them.  There  is  no  animal, 
which  makes  any  motion  in  confequence  of  external 
impulfe  where  danger  is  threatened,  but  what  puts 
itfclf  in  a  pofture  of  defence  ;  but  no  vegetable  what- 
ever 
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Animal,  ever  does  fo.  A  thrifcle,  when  it  is  touched,  immedi- 
"— -v— ^  arely  (Inns  its  fhell ;  and  as  this  action  puts  it  in  a  ftate 
of  defence,  we  conclude  that  itproceeded  from  the  prin- 
ciple of  felf-prefervation.  When  the  fenfitive  plant 
contracts  from  a  touch,  it  is  no  more  in  a  ftate  of  de- 
fence than  before  ;  for  whatever  would  have  deflroyed 
it  in  its  expanded  ftate,  will  alfo  do  it  in  its  contracted 
ftate.  We  conclude,  therefore,  that  the  motion  of  the 
fenfitive  plant  proceeds  only  from  a  certain  property 
■called  by  phyficians  irritability;  and  which,  though 
our  bodies  poflefs  it  in  an  eminent  degree,  is  a  charac- 
terise neither  of  animal  nor  vegetable  life,  but  be- 
longs to  us  in  common  with  brute-matter.  It  is  cer- 
tain, that  an  electrified  filk-thread  fhews  a  much  great- 
er variety  of  motions  than  any  fenfitive  plant.  If  a 
bit  of  filk-thread  is  dropt  on  an  electrified  metal-plate, 
•it  immediately  erects  itfelf;  fpreads  out  the  fmall  fibres 
like  arms;  and,  if  not  detained,  will  fly  off.  Ifafinger 
is  brought  near  it,  the  thread  feems  greedily  to  catch  at 
it.  If  a  candle  approaches,  it  claps  clofe  to  the  plate, 
as  if  afraid  ■ of  iti — Why  do  we  not  conclude  that  the 
thread  in  this  cafe  is  really  afraid  of  the  candle  ?  For 
this  plain  reafon,  That  its  feeming  flight  is  not  to  get 
away  from  the  candle,  but  to  get  towards  the  electri- 
fied metal ;  and,  if  allowed  to  remain  there,  will  fuf- 
fer itfelf  to  be  burnt  without  offering  to  ftir The 

fenfitive  plant,  in  like  manner,  after  it  has  contracted, 
will  fuffer  itfelf  to  be  cut  in  pieces,  without  making  the 
leaft  effort  to  efcape.  The  cafe  is  not  fo  with  the  mean- 
eft  animal.  An  hedge-hog,  when  alarmed,  draws  its 
body  together,  and  expands  its  prickles,  thereby  put- 
ting itfelf  in  a  pofture  of  defence.  Throw  it  into  wa- 
ter ;  and  the  fame  principle  of  felf-prefervation  prompts 
it  to  expand  its  body  and  fwim.  A  fnail,  when  touched, 
withdraws  itfelf  into  its  Ihell:  but  if  a  little  quicklime 
is  fprinkled  upon  it,  fo  that  its  fhell  is  no  longer  a  place 
of  fafety,  it  is  thrown  into  agonies,  and  endeavours  to 
avail  itfelf  of  its  loeomodve  power  in  order  to  efcape 
the  danger.  In  mufcles  and  oyfters,  indeed,  we  can- 
not obferve  this  principle  of  felf-prefervation  fo  ftrong- 
ly,  as  nature  has  deprived  them  of  the  power  of  progref- 
five  motion :  but,  as  we  obferve  them  conftantly  to  ufe 
the  means  which  nature  has  given  them  for  felf-prefer- 
vation, we  can  have  no  reafon  to  think  that  they  are 
deftitute  of  that  principle  upon  which  it  is  founded. 

But  there  is  no  need  of  arguments  drawn  from  the  in- 
ferior creation.  We  ourfelves  are  poflefTed  both  of  the 
animal  and  vegetable  life,  and  certainly  muft  know  whe- 
ther there  is  any  connection  between  vegetation  and  fen- 
fation  or  not.^-We  are  confeions  that  we  exift ;  that  we 
hear,  fee,  &c, :  but  of  our  vegetation  v/e  are  abfolutely 
inconfeious.  We  feel  a  pleafure,  for  inftance,  in  grati- 
fying the  calls  of  hunger  and  thirft ;  but  of  the  procefs 
by  which  our  aliment  is  formed  into  chyle,  the  chyle 
mixed  with  the  blood,  the  circulation  of  that  fluid,  and 
the  feparation  of  all  the  humours  from  it,  we  are  alto- 
gether ignorant.  If  we  then,  who  are  more  perfect 
than  othtr  vegetables,  are  utterly  infenfible  of  our  own 
vegetable  life,  why  fhould  we  imagine  that  the  lefs  per- 
fect vegetables  are  fenfible  of  it  ? 

To  illuftrate  our  reafoning  here  by  an  example. — 
The  direction  of  the  roots  of  the  plane-tree  mentioned 
by  Lord  Kames,  fliows  as  much  fagacity,  if  we  are  to 
look  only  to  the  outward  action,  as  can  be  obftrved  in 
any  motion  of  the  moft  perfect  animal  whatever;  ne- 


verthclefs,  we  have  not  the  leaft  fufpicion,  either  that    Animal. 

the  tree  faw  the  ground  at  a  diftance,  or  that  it  was  in-  ' * 

formed  of  its  being  there  by  the  reft  of  its  roots.  If 
a  wound  is  made  in  the  body  of  a  man,  and  a  lofs  of 
fubftance  is  to  be  repaired,  the  fame  fagacity  will  be 
obferved  in  the  arrangement  of  the  fibres,  not  only  as 
if  they  were  animated,  but  they  will  difpofc  of  them- 
felves  feemingly  with  a  degree  of  wifdom  far  fuperior 
.10  what  we  have  any  idea  of;  yet  this  is  done  without 
our  having  the  leaft  knowledge  either  how  it  is  done, 
or  of  its  being  done  at  all.  We  have  therefore  in  our- 
felves a  demonftration,  that  vegetable  life  acts  without 
knowing  what  it  does:  and  if  vegetables  are  ignorant 
of  their  moft  fagacious  actions,  why  fhould  we  fufpect 
that  they  have  a  fenfation,  let  it  be  ever  fo  obfeure, 
of  any  of  their  inferior  ones,  fuch  as  contracting  from 
a  touch,  turning  towards  the  fun,  or  advancing  to  meet 
a  pole  ? 

Thus  we  may  eafily  give  Mr  Buffon  a  reafon  why 
we  afcribe  fenfation  to  an  oyfter,  and  none  to  a  vege- 
table ;  namely,  becaufe  we  perceive  the  vegetable  do 
nothing  but  what  is  alfo  performed  in  our  own  bodies, 
without  our  having  the  leaft  fenfation  of  it ;  whereas 
an  oyfter  puts  itfelf  in  a  defenfive  pofture  on  the  ap- 
proach of  danger;  and  this  being  an  action  fimilar  to 
our  own  upon  a  like  occafion,  we  conclude  that  it  pro- 
ceeds from  the  fame  principle  of  fenfation.  Here  it 
may  alfo  be  obferved,  that  though  die  inferior  animals 
are  deficient  in  the  number,  they  are  by  no  means  fo 
in  the  acutenefs  of  their  fenfations ;  on  the  contrary, 
though  a  mufcle  or  an  oyfter  is  probably  endowed  with 
no  other  fenfe  than  that  of  feeling,  yet  this  fenfe  is  fo 
exquifite,  that  it  will  contract  upon  the  flighteft  touch, 
fuch  as  we  would  be  altogether  infenfible  of. 

As  to  that  power  of  contractility,  or  iritability, 
which  is  obferved  in  fome  plants;  our  folids  have  it, 
when  deprived  both  of  vegetable  and  animal  life  :  for 
a  mufcle,  cut  out  of  a  living  body,  will  continue  to  con- 
tract, if  it  is  irritated  by  pricking  it,  after  it  has  nei- 
their  fenfation  nor  vegetation. 

A  very  good  moral  reafon  may  alfo  be  adduced  why 
wc  do  not  believe  vegetables  to  be  endowed  with  fen- 
fation.— Had  they  been  fo,  we  muft  fuppofe  them  to 
fuffer  pain  when  they  are  cut  or  deftroyed ;  and,  if  fo, 
what  an  unhappy  ftate  muft  they  be  in,  who  have  not 
the  leaft  power  to  avoid  the  injuries  daily  offered  them  ? 
In  fact,  the  goodnefs  of  the  Deity  is  very  confpicuous 
in  not  giving  to  vegetables  the  fame  fenfauons  as  to 
animals ;  and,  as  he  hath  given  them  no  means  of  de- 
fence, though  we  have  not  been  told  it  by  himfelf,  we 
might  have  known  that  he  gave  them  for  food  to  ani- 
mals ;  and,  in  this  cafe,  to  have  endowed  them  with, 
fenfation  would  have  been  a  piece  of  cruelty.  Though 
animals  without  number  prey  upon  one  another,  yet  all 
of  them  have  fome  means  of  defence ;  from  whence 
we  may  juftly  conclude,  that  their  mutual  deftruction 
was  not  an  original  appointment  of  the  Creator,  but 
what  he  forefaw  would  happen  in  the  courfe  of  time, 
and  which  he  therefore  gave  every  one  of  them  fome 
means  of  guarding  againft.  It  may  no  doubt  be  here 
objected,  that  the  giving  fome  means  of  felf-defence  to 
every  animal  cannot  be  reckoned  a  fulEcient  proof  that 
it  was  not  the  original  defign  of  the  Creator  that  they 
fhould  be  deftroyed,  feeing  thefe  means  are  not  always 
effectual  for  their  prefemtion. — This  objection,  how- 
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Animal,  ever,  cannot  be  completely  obviated  without  a  folution 
'  of  the  queftion  concerning  the  origin  of  evil  among 
the  works  of  a  perfectly  good  Being.  But  whatever 
difficulty  there  may  be  in  folving  this  queftion,  it  is 
certain,  that,  as  fome  means  of  felf-defence  is  given  to 
every  animal,  it  has  been  the  original  defign  of  the 
Creator,  that  in  all  cafes  one  fpecies  of  animals  fhould 
not  be  deftroyed  at  the  pleafure  of  any  other  fpecies; 
and  as  no  means  of  felf-defence  is  given  to  any  vege- 
table, it  is  plain  that  they  have  been  deftined  for  a 
prey  to  every  fpecies  of  animals  that  had  accefs  to  them. 
Philofophers  have  infifted  much  on  the  necefhty  of  one 
animal's  devouring  another,  that  there  might  be  room 
fufficient  for  all ;  but  this,  fo  far  from  being  a  fyftem 
worthy  of  the  divine  wifdom,  feems  to  us  to  be  a  re- 
flection upon  it,  as  if  the  Author  of  nature  could  not 
have  found  means  to  preferve  the  life  of  one  part  of  his 
creatures,  without  the  deftru&ion  and  mifery  of  the  reft. 
The  facred  writings  leave  us  at  no  lofs  to  fee  how  this 
carnivorous  difpofitioti  came  in ;  and,  in  the  next  world, 
this  piece  of  perfection  (as  the  fanguinary  philofophers 
above-mentioned  would  have  it  to  be)  feems  to  be  left 
out ;  for  there,  it  is  faid,  "  They  fhall  not  hurt  nor  de- 
"  ftroy ;  the  lion  fhall  eat  ftraw  like  the  ox,  and  there 
"  fhall  be  no  more  pain." 

When  fpeaking  of  the  food  of  plants,  we  took  occa- 
fion  to  mention  a  certain  power,  totally  different  from 
that  of  attraction  or  repulfion,  by  which  the  food  of 
a  plant,  after  it  was  attracted,  or  otherwife  brought  to 
it,  was  aflimilated  to  its  fubftance.  This  power  which 
we  there  diftinguifh  by  the  name  of tranfmutation,  be- 
longs in  a  more  eminent  degree  to  animals.  The  ali- 
mentary fubftance  is  changed  into  two  kinds  of  matter. 
(i.)  An  cxcrementitious  one,  which  pa  ffes  off  through 
tht  inteftines;  and  (2.)  A  fluid,  which  is  the  direct 
pabulum  of  the  animal.  Different  fubftanccs,  how- 
ever, are  not  equally  changeable  by  this  procefs.  The 
human  ftomach  is  not  capable  of  acting  upon  any  ani- 
mal fubftance  till  it  has  loft  its  vital  principle :  the 
ftomachs  of  fome  animals  cannot  act  upon  creatures  of 
their  own  fpecies  :  fome  have  an  apparatus  for  grind- 
ing their  food  after  it  is  fwallowed,  &c.  and  there  are 
no  animals  but  what  are  fubject  to  death  by  taking  cer- 
tain fubftances  into  their  ftomach.  Some  fubftances  al- 
fo,  though  they  refill  the  action  of  the  ftomach,  and 
pafs  unchanged  into  the  fyftem,  produce  no  bad  ef- 
fects. Thus,  madder  will  turn  the  bones  of  animals 
red ;  rhubarb  will  communicate  its  purgative  nature  to 
the  milk,  and  its  deep  yellow  colour  to  the  urine. — All 
thefe  changes,  however,  feem  to  belong  to  the  vegeta- 
tive part  of  our  fyftem:  for  as  every  one  of  them  are 
performed  without  our  knowledge  of  the  manner  how; 
and  not  only  fo,  but  while  we  are  abfolutely  unconfcious 
of  their  being  done  ;  we  can  have  no  reafon  to  fuppofe, 
that  the  animal  life,  properly  fo  called,  is  at  all  con- 
nected with  them,  any  farther  than  as  they  are  at  pre- 
fent  the  means  of  prefcrving  the  creature  alive,  and 
making  the  connection  betwixt  the  principle  of  life 
and  this  vifible  creation. 

The  defcription  and  claffing  of  animals  make  a  con- 
fiderable  part  of  Natural  Hiftory,  known  by  the  name 
of  Zoology.     See  the  article  Zoology. 

For  particulars  relating  to  difFerent  animals,  their  a- 
nalogous  ftructure,  fagacity,  inftinct,  peculiarities,  &c. 
feeCoMPARATivE^trio//y,  Instinct,  Migration, 


Amphibious,  Quadruped,  Singing,  Ornitho-   Animal. 
logy,  Viviparous,  Oviparous,  Ichthyology,  w—"v 
Entomology,  &c. 

Animal,  ufed  adjectively,  denotes  any  thing  belong- 
ing to,  or  partaking  of,  the  nature  of  animals.  Thus, 
animal  actions,  thofe  that  are  peculiar  to  animals ;  fuck 
are  fenfation  and  mufcular  motion. 

AmMAL-Flo-wer,  in  zoology,  a  name  given  to  fe- 
veral  fpecies  of  animals  belonging  to  the  genus  of 
Actinia  of  Linnaeus.  They  have  likewife  been  dif- 
tinguifhed  by  the  names  of  Urtica  Marina,  or  Sea- 
nettle,  from  their  fuppofed  property  of  flinging ;  and 
Sea-anemone,  from  their  claws  or  tentacles  being  dif- 
pofed  in  regular  circles,  and  tinged,  with  a  variety  of 
bright  lively  colours,  refembling  the  petals  of  fome  of 
our  moft  beautiful  flowers.  As  to  one  fpecies  particu- 
larly, mentioned  by  Abbe  Diequemarre,  (Phil.  Tranf. 
for  1773,  art-  37-)  the  pureft  white,  carmine,  and  ul- 
tramarine, are  faid  to  be  fcarce  fufficient  to  exprefs 
their  brilliancy.  The  bodies  of  fome  of  them  are  he- 
mifpherical,  of  others  cylindrical,  and  of  others  fliaped 
like  a  fig.  Their  fubftance  likewife  differs ;  fome  are 
ftifFand  gelatinous,  others  flefhy  and  mufcular;  but  all 
of  them  are  capable  of  altering  their  figure  when  they 
extend  their  bodies  and  claws  in  fearch  of  food.  They 
are  found  in  many  of  the  rocky  coafts  of  the  Weft-In- 
dia iflands,  and  likewile  on  fome  parts  of  the  coaft  of 
England. 

They  have  only  one  opening,  which  is  in  the  centre 
of  the  uppermoft  part  of  the  animal ;  round  this  are 
placed  rows  of  flefhy  claws;  this  opening  is  the  mouth 
of  the  animal,  and  is  capable  of  great  extenfion.  The 
animals  themfelves,  though  exceedingly  voracious,  will 
bear  long  fafting.  They  may  be  preferved  alive  a 
whole  year,  or  perhaps  longer,  in  a  vefTel  of  fea-water, 
without  any  vifible  food  ;  but,  when  food  is  prefented, 
one  of  them  will  fucceffively  devour  two  mufcles  in  their 
fhells,  or  even  fwallow  a  whole  crab  as  large  as  a  hen's 
egg.  In  a  day  or  two  the  crab-fhell  is  voided  at  the 
mouth,  perfectly  cleared  of  all  the  meat.  The  mufcle- 
fhells  are  likewife  difcharged  whole,  with  the  two  fhells 
joined  together,  but  entirely  empty,  fo  that  not  the 
leaft  particle  of  fifh  is  to  be  perceived  on  opening  them. 
An  anemone  of  one  fpecies  will  even  fwallow  an  indi- 
vidual of  another  fpecies;  but,  after  retaining  it  ten 
or  twelve  hours,  will  throw  it  up  alive  and  uninjured. 
Through  this  opening  alfo  it  produces  its  young  ones 
alive,  already  furnifhed  with  little  claws,  which,  as 
foon  as  they  fix  themfelves,  they  begin  to  extend  in 
fearch  of  food. 

One  of  the  extremities  of  the  fea-anemone  refembles, 
as  we  have  faid,  the  outward  leaves  of  that  flower; 
while  its  limbs  are  not  unlike  the  fhag  or  inner  part  of 
it.  By  the  other  extremity  it  fixes  itfelf,  as  by  a  fucker, 
to  the  rocks  or  /tones  lying  in  the  fand  ;  but  it  is  not 
totally  deprived  of  the  power  of  progreffive  motion,  as 
it  can  fhift  its  fituation,  though  very  (lowly. 

A  particular  fpecies  of  animal-flowers  has  been  found 
in  fome  of  the  Britifh  Weft-India  iflands;  and  the  fol- 
lowing account  of  them  was  p'ibli/lied  by  the  Philofo- 
phical  Tmnfadtions,  vol.  75.  by  Mr  Ellis,  in  a  letter  to 
Lord  Hillfborongh. 

"  This  compound  animal,  which  is  of  a  tender  fleCiy 
fubftance,  confifts  of  many  tubular  bodies,  fwelling 
gently  towards  the  upper  part,  and  ending  like  a  bulb 
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A»imal  or  very  fin  all  onion ;  on  the  top  of  each  is  its  mouth, 
Flower,  furrounded  by  one  or  two  rows  of  tentacles,  or  claws, 
1 «—"-"'  which  when  contracted  look  like  circles  of  beads. 

"  The  lower  part  of  all  thefe  bodies  have  a  com- 
munication with  a  firm  flefhy  wrinkled  tube,  which 
'  Hicks  fail  to  the  rocks,  and  fends  forth  other  flefhy 
tubes,  which  creep  along  them  in  various  directions. 
Thefe  are  full  of  different  fizes  of  thefe  remarkable  a- 
nimals,  which  rife  up  irregularly  in  groups  near  to  one 
another. 

"  This  adhering  tube,  that  fecures  them  fad  to  the 
rock,  or  lhelly  bottom,  is  worthy  of  our  notice.  The 
knobs  that  we  obferve,  are  formed  in  feveral  parts  of 
it  by  its  infinuating  itfelf  into  the  inequalities  of  the 
coral  rock,  or  by  grafping  pieces  of  ihells,  part  of 
which  dill  remain  in  it,  with  the  flefliy  fubflance  grown 
over  them. 

"  This  fhows  us  the  inflinct  of  nature  that  directs 
thefe  animals  to  preferve  themfelves  from  the  violence 
of  the  waves,  not  unlike  the  anchoring  of  mufcles,  by 
their  fine  filken  filaments  that  end  in  fuckers;  or  ra- 
ther like  the  lhelly  bafis  of  the  ferpula,  or  worm-fhell, 
the  tree-oyfler,  and  the  flipper  barnacle,  &c.  whofe 
bafes  conform  to  the  fhape  of  whatever  fubflance  they 
fix  themfelves  to,  grafping  it  fall  to  their  teflaceous 
claws,  to  withfland  the  fury  of  a  florm. 

"  When  we  view  the  infide  of  this  animal  diffected 
lengthwife,  we  find  like  a  little  tube  leading  from  the 
mouth  to  the  ftomach,  from  whence  there  rife  eight 
wrinkled  fmall  guts,  in  a  circular  order,  with  a  yel- 
lowilh  foft  fubflance  in  them ;  thefe  bend  over  in  the 
form  of  arches  towards  the  lower  part  of  the  bulb, 
from  whence  they  may  be  traced  downwards,  to  the 
narrow  part  of  the  upright  tube,  till  they  come  to  the 
flefliy  adhering  tube,  where  fome  of  them  may  be  per- 
ceived entering  into  a  papilla,  or  the  beginning  of  an 
animal  of  the  like  kind,  mofl  probably  to  convey  it 
nourifhment  till  it  is  provided  with  claws:  the  re- 
maining part  of  thefe  flender  guts  are  continued  on  in 
the  flefhy  tube,  without  doubt  for  the  fame  purpofe  of 
producing  and  fupporting  more  young  ones  from  the 
fame  common  parent. 

"  The  many  longitudinal  fibres  that  we  difcover 
lying  parallel  to  each  other,  on  the  infide  of  the  femi- 
tranfparent  fkin,  are  all  inferted  in  the  feveral  claws 
round  the  animal's  mouth,  and  are  plainly  the  tendons 
of  the  mufcles,  for  moving  and  directing  the  claws  at 
the  will  of  the  animal:  thefe  may  be  likewife  traced 
down  to  the  adhering  tube. 

"  As  this  fpecimen  has  been  preferved  in  fpirits,  the 
colour  of  the  animal,  when  living,  cannot  be  certainly 
known ;  it  is  at  prefent  of  a  pale  yellowifh  brown. 

"  With  regard  to  its  name,  it  may  be  called  Aftinia 
fociata,  or  the  Clufter  Animal-flower." 

The  Abbe  Dicquemarre,  by  many  curious  though 
cruel,  experiments  relatedinthe  Phil.  Tranf.  for  1773, 
has  fhown  that  thefe  animals  poflefs,  in  a  mofl  extra- 
ordinary degree,  the  power  of  reproduction ;  fo  that 
fcarce  any  thing  more  is  neceflary  to  produce  as  many 
fea-anemonies  as  we  pleafe,  than  to  cut  a  fingle  one  in- 
to as  many  pieces.  A  fea-anemone  being  cut  in  two 
by  a  fection  through  the  body,  that  part,  where  the 
limbs  and  mouth  are  placed,  eat  a  piece  of  a  mufcle 
offered  to  it  fooii  after  the  operation,  and  continued  to 
feed  and  grow  daily  for  three  months  after.  The  food 
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fometimes  paflcd  through  the  animal ;  but  was  gene- 
rally thrown  up  again,  confidcrably  changed,  as  in  the 
perfect  fea-anemone.  In  about  two  months,  two  rows 
of  limbs  were  perceived  growing  out  of  the  part  where 
the  incifion  was  made.  On  offering  food  to  this  new 
mouth,  it  was  laid  hold  of  and  eat;  and  the  limbs  con- 
tinually increafing,  the  animal  gradually  became  as 
perfect  as  thofe  which  had  never  been  cut.  In  fome 
inflances,  however,  he  found,  that,  when  one  of  thefe 
creatures  was  cut  through,  new  limbs  would  be  pro- 
duced from  the  cut  place,  thofe  at  the  mouth  remaining 
as  before ;  fo  that  a  monflrous  animal  was  the  confe- 
quence,  having  two  mouths,  and  feeding  at  both 
ends.  Having  put  fome  of  them  into  a  pan  of  water, 
fet  over  a  flow  fire,  he  found  that  they  loft  their  life 
at  50  degrees  of  Reamur's  thermometer.  To  avoid 
the  imputation  of  cruelty  in  thefe  experiments,  the 
author  argues  the  favourable  confequences  that  have 
attended  his  operations  on  the  fea-anemonies  which 
have  been  fo  fortunate  as  to  fall  into  his  hands  ;  as  he 
hath  not  only  multiplied  their  exiflence,  but  alfo  re- 
newed their  youth ;  which  lait,  he  adds,  "  is  furely  no 
fmall  advantage." 

In  Hughes's  Natural  Hiflory  of  Barbadoes  an  ac- 
count is  alfo  given  of  feveral  fpecies  of  animal -flowers. 
They  are  there  defcribed  as  only  found  in  a  balon  in 
one  particular  cave ;  and  of  the  mofl  remarkable  fpe- 
cies mentioned  by  him  we  have  the  following  defcription. 

"  In  the  middle  of  the  bafon,  there  is  a  fixed  flone, 
or  rock,  which  is  always  under  water.  Round  its 
fides,  at  different  depths,  feldom  exceeding  18  inches, 
are  feen,  at  all  times  of  the  year,  iffuing  out  of  little 
holes,  certain  fubflancesthat  have  the  appearance  of  fine 
radiated  flowers,  of  a  pale  yellow,  or  a  bright  flraw 
colour,  flightly  tinged  with  green,  having  a  circular 
border  of  thick-fet  petals,  about  the  fize  of,  and  much 
refembling  thofe  of  a  fingle  garden-marigold,  except 
that  the  whole  of  this  feemingflower  is  narrower  at  the 
difcus,  or  fetting  on  of  the  leaves,  than  any  flower  of 
that  kind. 

"  I  have  attempted  to  pluck  one  of  thefe  from  the 
rock,  to  which  they  are  always  fixed ;  but  never  could 
effect  it :  for  as  foon  as  my  fingers  came  within  two  or 
three  inches  of  it,  it  would  immediately  contract  clofe 
together  its  yellow  border,  and  fhrink  back  into  the 
hole  of  the  rock  ;  but  if  left  undifturbed  for  about  four 
minutes,  it  would  come  gradually  in  fight,  expanding, 
though  at  firft  very  cautioufly,  its  feeming  leaves,  till 
at  laft  it  appeared  in  its  former  bloom.  However,  it 
would  again  recoil,  with  a  furprifmg  quicknefs,  when  my 
hand  came  within  a  fmall  diftance  of  it.  Having  tried 
the  fame  experiment  by  attempting  to  touch  it  with  my 
cane,  and  a  fmall  flender  rod,  the  effect  was  the  fame. 

"  Though  I  could  not  by  any  means  contrive  to  take 
or  pluck  from  the  rock  one  of  thefe  animals  entire; 
yet  I  once  cut  off  (with  a  knife  which  I  had  held  for  a 
long  time  out  of  fight,  near  the  mouth  of  an  hole  out  of 
which  one  of  thefe  animals  appeared)  twoof  thefefeem- 
ing  leaves.  Thefe,  when  out  of  the  water,  retained  their 
fhape  and  colour;  but,  being  compofed  of  a  membrane- 
like fubflance,  furprifingly  thin,  it  foon  fhrivelled  up, 
and  decayed." 

The  reproductive  power  of  the  Barbadoes  anima!- 

flower  is  prodigious.      Many   people  coming  to  fee 

thefe  ftrange  creatures,  and  occafioning  fome  income  - 
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nience  to  a  perlbn  through  whole  grounds  they  were 
obliged  to  pals,  he  refolved  to  deltroy  the  objects  of 
their  curiolky ;  and,  that  he  might  do  fo  effectually, 
caufed  all  the  holes  out  of  which  they  appeared  to  be 
r  carefully  bored  and  drilled  with  an  iron  inflrument,  fo 
that  we  cannot  fuppofe  but  their  bodies  mud  have  been 
entirely  crufhed  to  a  pulp :  neverthelefs,  they  again  ap- 
peared in  a  few  weeks  from  the  very  fame  places. 

Plate  XXXII.  tig.  i.reprefents  the  actinia  fociata,  or 
cluftered  animal-flower,  defcribed  by  ^Mjr  Ellis,  with 
its  radical  tube  adhering  to  a  rock:  (a)  One  of  the  ani- 
mals Aretching  out  its  claws.  Fig.  2.  A  perpendicular 
diifection  of  one  of  the  bodies,  to  fliow  the  gullet,  in- 
teftines,  ftomach,  and  fibres  or  tendons  that  move  the 
claws:  (a)  A  young  one  arifing  out  of  the  adhering 
tube.  Fig.  3.  The  actinia  alter,  or  animal -flower  of  the 
newly  ceded  illands.  Fig.  4.  The  actinia  anemone,  or 
fea-anemonefromthefame place.  Fig.5.  Thcunderpart 
of  the  fame  by  which  it  adheres  to  the  rocks.  Fig.  6. 
The  actinia  helianthus,  or  the  fea-funflower  from  ditto. 
Fig.  7.  The  under  part  of  the  fame.  Fig.  8.  The 
actinia  dianthus,  or  fea-carnation,  from  the  rocks  at 
I  ladings  in  Suffex.  This  animal  adheres  by  its  tail,  or 
fucker,  to  the  under  part  of  the  projecting  rocks  op- 
poiite  to  the  town  ;  and,  when  the  tide  is  out,  has  the 
appearance  of  a  long  white  fig:  this  is  the  form  of  it 
when  put  into  a  glafs  of  fea- water.  It  is  introduced 
here  as  a  new  variety  of  this  animal  not  yet  defcribed. 

Animal-FooJ.    See  Food. 

Animal-0 economy.  This  fubject  is  explained  under 
Anatomy. 

A.xiMAL-Magnetifm.     See  Magnetism. 

AmMAL-Spirit.     See  Nervous  Fluid. 

ANiMAL-Syftem  denotes  the  whole  clafs  of  beings 
endowed  with  animal  life,  otherwife  called  Animal 
Kingdom. 

Animals,  the  preparation  of,  for  collections  or  mu- 
feams.    See  Qjjadrupeds,  Birds,  Rettii.es. 

Pairing  of  Animals.    See  Pairing. 

ANIMALCULE,  in  general,  fignifies  a  little  ani- 
mal ;  and  thus  the  term  might  be  applied  to  every  ani- 
mal which  is  confiderably  inferior  in  fize  to  ourfelves. 
It  hath  been  cuflomary,  however,  to  diftinguifh  by  the 
name  of  animalcules  only  fuch  animals  as  are  of  a  fize 
fo  diminutive,  that  their  true  figure  cannot  be  difcerned 
without  the  afliltance  of  glafles ;  and  more  especially  it 
is  applied  to  fuch  as  are  altogether  invifible  to  the  naked 
eye,  and  cannot  even  be  perceived  to  exift  but  by  the 
affifiance  of  microfcopes. 

By  the  help  of  magnifying  glafles,  we  arc  brought 
into  a  kind  of  new  world ;  and  numberlefs  animals  are 
difcovered,  which,  from  their  minutenefs,  muit  other- 
wife  for  ever  have  efcaped  our  obfervation :  and  how 
many  kinds  of  thefe  invisibles  there  may  be,  is  itill  un- 
known ;  as  they  are  difcerned  of  all  fizes,  from  thofe 
which  are  barely  invifible  to  the  naked  eye,  to  fuch  as 
refill  the  action  of  the  microfcope,  as  the  fixed  ftars  do 
that  of  the  telefcope,  and  with  the  belt  magnifiers  hither- 
to invented  appear  only  as  fo  many  moving  points. 

The  fmallelt  living  creatures  our  inftruments  can 
fliow  are  thofe  that  inhabit  the  waters :  for  though  pof- 
fibly  animalcules  equally  minute,  or  perhaps  more  fo, 
may  fly  in  the  air,  or  creep  upon  the  earth,  it  is  fcarce 
poflible  to  bring  fuch  under  our  examination ;  but  wa- 
ter being  tranfparent,  and  confining  the  creatures  in  it, 


we  are  able,  by  applying  a  drop  of  it  to  our  glafles,  to  Animal, 
difcover,  to  a  certain  degree  of  fmallnefs,  all  that  it  t    c"le-  ■ 
contains. — Some  of  the  molt  curious  of  thefe  animal-     ~ '  -" " 
cules,  which  have  been  defcribed  by  microfcopical  ob-    ' 
fervers,  we  lhall  here  give  an  account  of.  , 

1.  The  Hair-like  Inject".     This  is  fo  called  by  Mr  Hair-like 
Baker  on  account  of  its  lhape ;  being  extremely  /lender,  infeiJ. 
and  frequently  an  hundred  and  fifty  times  as  long  as 
broad.     The  body  or  middle  part,  which  is  nearly 
ftraight,  appears,  in  fome,  compofed  of  fuch  rings  as  the 
wind  pipe  of  land-animals  is  made  up  of;  but  in  others, 
feems  rather  fcaled,  or  made  up  of  rings  that  obliquely 
crofs  one  another.     Its  two  ends  are  hooked  or  bent, 
pretty  nearly  in  the  fame  degree,  but  in  a  direction  op- 
polite  to  one  another ;  and  as  no  eyes  can  be  difcerned, 
it  is  difficult   to  judge  which  is  the  head  or  tail.     Its 
progreffive  *  motion  is  very  lingular,  being  performed     *  Plate, 
by  turning  upon  one  end  as  a  centre,  and  defcribing  XXXIII. 
almoft  a  quarter  of  a  circle  with  the  other,  asreprefent-  %•  *■ 
ed  in  the  figure.  Its  motions  are  very  flow,  and  require        4 
much  patience  and  attention  in  the  obferver.     Thefe  Its  extreme 
creatures  are  fo  (mall,  that  millions  of  millions  of  them  fmallnefs. 
might  be  contained  in  an  inch  fquare.     When  viewed  &c- 
fingly,  they  are  exceedingly  tranfparent,  and  of  a  beau- 
tiful green  colour;  but  when  numbers  of  them  are 
brought  together,  they  become  opaque,  lofe  their  green 
colour,  and  grow  entirely  black.  ^ 

Notwithstanding  the  extreme  minutenefs  of  thefe  a-  Delights  in 
nimalcules,  they  feem  to  be  fond  of  fociety;  for,  after  fociety. 
viewing  for  fome  time  a  parcel  of  them  taken  up  at 
random,  they  will  be  feen  difpofing  themfelves  in  a 
kind  of  regular  order  f.  If  a  multitude  of  them  are  put  f  Fig.  ». 
into  a  jar  of  water,  they  will  form  themfelves  into  a 
regular  body,  and  afcend  flowly  to  the  top,  where,  af- 
ter they  have  remained  for  fome  time  expofed  to  the 
air,  their  green  colour  changes  to  a  beantiful  fky-blue. 
When  they  are  weary  of  this  fituation,  they  form  them- 
felves into  a  kind  of  rope,  which  flowly  defcends  as  low 
as  they  intend ;  but  if  they  happen  to  be  clofe  to  the 
fide  of  the  jar,  they  will  defcend  upon  it.  They  are  fo 
nearly  of  the  fpecific  gravity  of  water  itfelf,  that  they 
will  cither  remain  at  the  bottom,  float  on  the  furface, 
or  be  fufpended  in  the  middle,  according  as  they  are 
originally  placed,  or  as  they  themfelves  have  a  mind. 

A  fmall  quantity  of  the  matter  containing  thefe  ani- 
malcules^: having  been  put  into  ajar  water,  it  fo  hap-     f  Kg.  3* 
pened,  that  one  part  went  down  immediately  to  the 
bottom,  whilfl  the  other  continued  floating  on  the  top. 
When  things  had  remained  for  fome  time  in  this  con- 
dition, each  of  thefe  fwarms  of  animalcules  began  to 
grow  weary  of  its  fituation,  and  had  a  mind  to  change 
its  quarters.  Both  armies,  therefore,  fet  out  at  the  fame 
time,  the  one  proceeding  upwards,  and  the  other  down- 
wards ;  fo  that,  after  fome  hours  journey,   they  met  in         * 
the  middle.    A  defire  of  knowing  how  they  would  be-  Seems  pof. 
have  on  this  occafion,  engaged  the  obferver  to  watch  feffed  of  a 
them  carefully ;  and  to  his  furprife  he  faw  the  army  confider- 
that  was  marching  upwards,  open  to  the  right  and  left, z^  degree 
to  make  room  for  thofe  that  were  defcending.    Thus,     b&tit-Y- 
without  confufion  or  intermixture,  each  held  on  its 
way ;  the  army  that  was  going  up,  marching  in  two 
columns  to  the  top,  and  the  other  proceeding  in  one  co- 
lumn to  the  bottom,  as  if  each  had  been  under  the  di- 
rection of  wife  leaders. 

The  hair-like  infect  was  firft  difepvered  in  a  ditch  at 

Norwich, 
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Animal-  Norwich,  one  end  of  which  communicates  with  the 
culc  river  there,  and  the  other  end  with  a  fecond  ditch  into 
^  '  which  feveral  kennels  empty  themfelves.  The  length  of 
Found  in  this  ditch,  when  Mr  Baker  wrote  his  account  of  this 
prodigious  animalcule,  was  as  leaft  ioo  yards,  and  its  breadth 
quantity,  nine.  The  bottom,  for  more  than  a  foot  thick,  was  co- 
vered with  a  blackifh  green  fubftance,  in  appearance 
like  mud,  made  up  for  the  moft  part  of  thefc  infects  ; 
but,  fuppofing  only  an  half  or  a  quarter  part  of  it  to 
be  compofed  of  them,  according  to  the  diraenfions  we 
have  given,  their  numbers  muftjexceed  all  imagination. 
2.  Eels  hi  pafle,  &c.  When  pafte  is  allowed  to  ftand 
till  it  becomes  four,  it  is  then  found  to  be  the  habita- 
tion of  numberlefs  animalcules,  which  may  be  discern- 
ed by  the  naked  eye  ;  and  though  their  form  cannot  be 
perfectly  diftinguifhed,  their  motion  is  very  percep- 
tible, and  the  whole  pafte  will  feem  to  be  animated. 
8  Fig.  4.  reprefents  one  of  thefe  anguillas  magnified. 
Eelsinpafte  xhe  moft  remarkable  property  of  thefe  infects  is,  that 
viviparous.  tnev  are  viviparous.  If  one  of  them  is  cut  thro'  near 
the  middle,  feveral  oval  bodies  of  different  fizes  will  be 
feen  to  iflue  forth.  Thefe  are  young  anguillx,  each  of 
them  coiled  up  and  inclofed  in  its  proper  membrane, 
which  is  lb  exquilitely  fine,  as  fcarce  to  be  difcernible 
by  the  greateft  magnifier,  while  it  inclofes  the  embryo 
animal.  The  largeft  and  moft  forward  immediately 
break  through  this  covering,  unfold  themfelves,  and 
wriggle  about  in  the  water  nimbly ;  others  get  out,  un- 
coil, and  move  themfelves  about  more  flowly  ;  and  the 
leaft  mature  continue  entirely  without  motion.  The 
uterus,  or  veiTel  that  contains  all  thefe  oval  bodies,  is 
compofed  of  many  ringlets,  not  unlike  the  afpera  arte- 
ria  of  land-animals,  and  feems  to  be  confiderably  elaftic  ; 
for  as  foon  as  the  animalcule  is  cut  in  two,  the  oval 
bodies  are  thruft  out  with  fome  degree  of  violence, 
from  the  fpringing-back  or  action  of  this  bowel.  An 
hundred  and  upwards  of  the  young oneshave  been  feen 
to  ifTue  from  the  body  of  one  fingle  eel,  whereby  the 
prodigious  increafe  of  them  may  be  accounted  for ;  as 
probably  feveral  fuch  numerous  generations  are  pro- 
duced in  a  fhort  time.  They  feem  to  be  all  prolific  ; 
and  unlefs  trial  happens  to  be  made  upon  one  that  has 
brought  forth  all  its  young,  or  when  the  pafte  has  been 
kept  for  a  very  long  time,  the  experiment  will  always 
fucceed. — This  property  of  thefe  eels  being  viviparous 
renders  it  highly  improbable  that  they  ever  become 
flies. 

Animalcules  of  a  fimilar  kind  are  likewife  found  in 
vinegar  ;  and  like  thofe  already  defcribed,  are  found  to 
be  viviparous.  But  it  is  not  only  in  acid  matters  that 
fuch  appearances  are  obferved.  In  fome  fields  of  wheat, 
many  grains  may  be  obferved,  that  appear  blackiih  out- 
wardly, as  if  fcorched ;  but,  when  opened,  are  found  to 
contain  a  foft  white  fubftance,  which,  attentively  confi- 
dered,  appears  to  be  nothing  elfe  than  a  congeries  of 
threads  or  fibres  lying  clofe  to  each  other  in  a  parallel 
direction,  much  refembling  the  unripe  down  of  fome 
thirties  on  cutting  open  the  flower-heads  before  they 
begin  to  blow.  This  fibrous  matter  difcovers  not  the 
leaft  fign  of  life  or  motion,  unlefs  water  is  applied  ;  but 
immediately  on  wetting,  provided  die  grains  of  wheat 
have  been  newly  gathered,  the  fuppofed  fibres  feparate, 
and  appear  to  be  living  creatures.  Their  motions  at 
firft  are  very  languid ;  but  gradually  become  more  vi- 
gorous, twilling  and  wriggling  themfelves  fomewhat  in 
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the  manner  of  the  eels  in  pafte,  but  always  fiower  than   Animal- 
they,  and  with  a  great  deal  of  lefs  regularity.  culc. 

If  the  grains  of  wheat  are  grown  dry  by  keeping,  * — * ' 

and  in  that  condition  are  cut  open,  the  fibrous  matter 
is  very  diftinguifhable  ;  and,  on  putting  water  to  it,  will 
feparate  with  great  readinefs,  and  feem  like  fine  tubes 
or  threads  tapering  at  both  ends :  but  not  the  leaft  mo- 
tion will  be  perceived  till  they  have  been  in  water  for 
feveral  hours,  and  fometimes  they  will  never  move  at 
all.  But  if  the  famegrainsarefteepedin  water  for  three        10 
or  four  hours,  or  buried  for  fome  days  in  the  earth  till  How  dif- 
they  are  fully  faturated  with  moifture,  and  then  open-  co"rill'":' 
cd  with  a  penknife  ;  on  taking  out  a  finall  portion  of 
the  white  matter  carefully,  and  fpreading  it  thin  upon 
a  flip  of  glafs,  the  animalcules  will  be  feen  bundled  to- 
gether, and  extended  longitudinally,  but  without  mo- 
tion :  and  though,  upon  the  application  of  water,  thty 
will  not  revive  fo  foon  as  thofe  taken  from  frelh  grains, 
whofe  moifture  has  never  been  exhaled  ;  yet,  after  re- 
maining an  hour  or  two  in  water,  they  are  conftantly 
found  alive  and  vigorous,  even  though  the  grains  have 
been  kept  in  a  dry  condition  for  feveral  years. — It  is        u 
neceflary,  however,  to  adapt,  in  fome  meafure,  the  Precautions 
time  of  continuing  the  grains  in  water  or  earth  to  the  neceflary  in 
age  and  drynefs  of  them  :  for  if  they  are  not  opened  making  the 
before  they  are  too  much  foftened,  the  animalcules  will  experiment 
be  dead  ;  and  unlefs  the  hulks  are  opened  to  let  thofe 
creatures  out  after  they  have  been  fteeped,  they  ine- 
vitably perilh  in  them  :  otherwife,  they  will  continue 
alive  in  water  for  many  months ;  and  mould  the  water 
dry  away,  may  be  revived  again  by  giving  them  a  frefh 
fupply.  i» 

3.  The  Proteus.  This  animacnle  has  been  dignified  Proteus 
by  Mr  Baker  with  the  name  of  Proteus,  on  account  of  wh7  *°  "1- 
its  affiiming  a  great  number  of  different  fhapes,  fo  as 
fcarce  to  be  known  as  the  fame  animal  in  its  various 
transformations;  and  indeed  unlefs  it  be  carefully  watch- 
ed while  palling  from  one  fliape  to  another,  it  will  often 
become  fuddenly  invifible,  as  happened  more  than  once 
to  Mr  Baker.  x 

When  water,  wherein  any  fort  of  vegetable  has  been  where 
infufed,  or  animals  preferved,  has  flood  quietly  for  found, 
fome  days,  or  weeks,  in  any  glafs  or  other  veffel,  a 
flimy  fubftance  will  be  collected  about  the  fides  :  fome 
of  which  being  taken  up  with  the  point  of  a  penknife, 
placed  on  a  flip  of  glafs  in  a  drop  of  water,  and  looked 
at  through  the  microfcope,  will  be  found  to  harbour 
feveral  kinds  of  little  animals  that  are  feldom  found 
fwimming  about  at  large  ;  among  which  the  proteus  is        14 
one.     Its  fhape  is  better  underftood  from  the  figure,  Its  fliape, 
than  from  any  defcription  that  could  be  given.     Its  "lour,  &c. 
fubftance  and  colour  feems  to  refemble  that  of  a  fnail ; 
and  its  whole  fhape  feems  to  bear  a  confiderable  refem- 
blance  to  that  of  a  fwan.     It  fwims  to  and  fro  with, 
great  vivacity  :  but  will  now  and  then  flop  for  a  minute 
or  two ;  during  which  time  its  long  neck  is  ufually  em- 
ployed as  far  as  it  can  reach,  forwards,  and  on  every 
fide,  with  a  fomewhat  flow,  but  equable  motion,  like 
that  of  a  fnake,  frequently  extending  thrice  the  length 
of  its  body,  and  feemingly  in  fearch  of  food. 

There  are  no  eyes,  nor  any  opening  in  the  head  like 
a  mouth,  to  be  difcerned :  but  its  actions  plainly  prove 
it  to  be  an  animal  that  can  fee;  for  though  multitudes 
of  different  animalcules  fwim  about  in  the  fame  water, 
and  its  own  progreffive  motion  is  yery  fwift,  it  never 
D  2  ftrikes 
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flrikes  agaiuft  any  of  them,  but  directs  its  conrfe  be- 
tween them  with  a  dexterity  wholly  unaccountable 
lhould  we  fhppofe  it  deflitute  of  fight. 

When  the  protens  is  alarmed,  it  fuddenly  draws  in 
its  long  neck,  reprefented  in  fig.  y.  and  6.  transform- 
ing itfelf  into  the  fliape  reprefented  in  fig.  7.  when  it 
becomes  more  opaque,  and  moves  about  very  flowly 
with  the  large  end  foremoft.  When  it  has  continued, 
fome  time  in  this  poflure,  it  will  often,  inftead  of  the 
head  and  neck  it  had  formerly,  put  forth  a  new  one, 
with  a  kind  of  wheel  machinery,  reprefented  fig.  8. 
the  motions  of  which  draw  a  current  of  water  to  it  from 
a  confiderable  diftance.  Having  often  pulled  in  and 
thrufl  out  this  fhort  head,  fometimes  with  and  fome- 
times without  the  wheel-work,  the  creature,  as  if 
weary,  will  remain  motionlefs  for  a  while  ;  then  its 
head  and  long  neck  will  be  very  flowly  protruded,  as 
in  fig.  9.  and  it  foon  refumes  its  former  agility.  Some- 
times it  difpofes  of  its  neck  and  head  as  reprefented  in 
fig.  10. 

4.  The  Wheel-Animal,  or  Vorticella.  This  wonder- 
ful animalcule  is  found  in  rain  water  that  has  flood 
fome  days  in  leaden  gutters,  or  in  hollows  -of  lead  on 
the  tops  of  houfes  ;  or  in  the  flime  or  fediment  left  by 
fuch  water;  and  perhaps  may  alfobe  found  in  other 
places  :  but  if  the  water  flanding  in  gutters  of  lead,  or 
the  fediment  left  behind  it,  has  any  thing  of  a  red  co- 
lour in  it,  one  may  be  almofl  certain  of  finding  them 
therein.  Though  it  difcovers  no  figns  of  life  except 
when  in  the  water,  yet  it  is  capable  of  continuing  alive 
for  many  months  after  it  is  taken  out  of  the  water,  and 
kept  in  a  ftate  as  dry  as  duft.  In  this  ftate  it  is  of  a  glo- 
bular fliape,  exceeds  not  the  bignefs  of  a  grain  of  fandj 
and  no  figns  of  life  appear  :  but,  being  put  into  water, 
in  the  fpace  of  half  an  hour,  a  languid  motion  begins, 
the  globule  turns  itfelf  about,  lengthens  itfelf  by  flow 
degrees,  affumes  the  form  of  a  lively  maggot,  and  mofl 
commonly  in  a  few  minutes  afterwards  puts  out  its 
wheels ;  fwimming  vigoroufly  through  the  water,  as  if 
in  fcarch  of  food  ;  orelfe,  fixing  itfelf  by  the  tail,  works 
the  wheels  in  fnch  a  manner  as  to  bring  its  food  to  it. 

Fig.  23.  and  24.  fhow  the  wheel-animal  in  its  glo- 
bular form  ;  fig.  11.  and  12.  in  its  maggot  flate  ;  and 
fig.  13,  14,  iy,  16, 17,  18,  19,  20,  21,  and  22.  fhow 
the  different  appearances  of  its  wheels,  and  alfo  its  va- 
rious intermediate  changes  between  the  globular  and 
maggot  ftate. 

The  mofl  remarkable  part  of  this  animalcule  is  its 
wheel-work.  This  confifts  of  a  couple  of  femicircular 
inflruments,  round  the  edges  of  which  many  little  fi- 
brillae  move  themfelves  very  brifkly,  fometimes  with  a 
kind  of  rotation,  and  fometimes  in  a  trembling  or  vi- 
brating manner.  When  in  this  flate,  it  fometimes  un- 
faflens  its  tail,  and  fwims  along  with  a  great  deal  of 
fwiftnefs,  feemingly  in  purfuit  of  its  prey.  Sometimes 
the  wheels  feem  to  be  entire  circles,  armed  with  fmall 
teeth  like  thofe  of  the  balance-wheel  of  a  watch,  ap- 
pearing projected  forwards  beyond  the  head,  and  ex- 
tending ftdeways  fomewhat  wider  than  its  diameter. 
The  teeth  or  cogs  of  thefe  wheels  feem  to  fland  very 
regularly  at  equal  diflanccs  :  but  the  figure  of  them 
varies  according  to  their  pofition,  the  degree  of  their 
protrulion,  and  perhaps  the  will  of  the  animal  itfelf. 
They  appear  fometimes  like  minute  oblong  fqnares,  ri- 
flng  at  right  angles  from  the  periphery  of  a  circle,  like 


ancient  battlements  on  a  ronnd  tower  j  at  other  times 
they  terminate  in  fharp  points,  and  all  together  refemble 
a  kind  of  Gothic  crown.  They  are  often  feen  in  a  kind 
of'curvular  direction,  all  bending  the  fame  way,  and 
feeming  like  fo  many  hooks  ;  and  now  and  then  the 
ends  of  them  will  be  perceived  to  be  clubbed  like  mal- 
lets. This  figure,  however,  as  well  as  the  firft,  they 
aflume  but  rarely. 

As  thefe  wheels  are  every  where  exceffively  tranfpa- 
rent,  except  about  their  circular  rim  or  edge,  where 
the  cogs  are  fet,  it  is  very  difficult  to  determine  by 
what  contrivance  they  are  turned  about,  or  what  their 
real  figure  is,  though  they  feem  exactly  to  refemble 
wheels  moving  round  upon  an  axis.  It  is  alfo  hardly 
pofGble  to  be  certain  whether  thofe  circular  bodies  in 
which  the  teeth  are  fet,  are  of  a  flat  form,  or  hollow 
and  conical ;  but  they  feem  rather  to  be  of  a  conical 
figure.  The  difficulty  of  conceiving  how  an  articula- 
tion could  be  contrived  fo  as  to  caufe  a  real  rotation, 
hath  caufed  many  people  imagine  that  there  was  a  de- 
ception in  this  cafe :  But  Mr  Baker  aflures  us,  that  when 
the  wheels  are  fully  protruded,  they  never  fail  to  fhow 
all  the  vifible  marks  of  a  regular  rotation ;  and,  in  fome 
pofitions,  the  fame  cogs  or  teeth  may  be  traced  by  the 
eye  during  a  complete  revolution. 

All  the  actions  of  this  creature  feem  to  imply  faga- 
city  and  quicknefs  of  fenfation.  At  the  leafl  touch  or 
motion  in  the  water,  they  inflantly  draw  in  their  wheels ; 
and  Mr  Baker  conjectures,  that  their  eyes  are  lodged 
fomewhere  about  the  wheels  :  becaufe,  while  in  the 
maggot-ftate,  its  motions  are  flow  and  blundering ;  but, 
after  the  wheels  are  protruded,  they  are  performed  with 
great  regularity,  fwiftnefs,  and  fleadinefs. 

Notwithflanding  the  minntenefs  of  this  animalcule, 
the  microfcope  generally  difcovers  others  in  the  fame 
drop  of  water,  compared  with  which  the  wheel -animal 
may  be  faid  to  be  a  whale.  The  tranfparency  of  its  bo- 
dy, therefore,  allows  its  internal  parts  to  be  feen,  which, 
cannot  be  perceived  in  the  minuteft  animalcules  on  ac- 
count of  the  fmallnefs  of  their  fize.  a,  Is  the  appearance 
of  the  head  ;  and  though  it  is  every  where  tranfparent, 
a  ring  or  circle  more  particularly  remarkable  for  its 
clearnefs  is  commonly  perceived  about  the  middle  of 
the  forehead,  a  little  above  the  mouth.  This,  Mr  Ba- 
ker thinks,  might  juftly  be  called  the  feat  of  the  brain. 
Many  veflels  which  feem  to  take  their  origin  from 
thence  are  difcernible  inthehead,  wherein  fome  tranf- 
parent fluid  appears  continually  agitated  by  a  kind  of 
fluctuating  motion. 

The  thorax,  b,  is  joined  to  the  head  by  a  very  fhort 
neck,  c,  and  appears  to  be  about  the  fixth  part  of  the 
whole  length  of  the  animal.  In  the  middle  of  the 
thorax  is  placed  the  heart,  d,  where  its  fyflole  and  dia- 
flole  are  plainly  vifible.  It  is  feen  through  the  back  of 
the  infect,  fhutting  and  opening  alternately  with  great 
regularity  and  exactnefs.  Its  fize  is  proportionable  to 
the  creature's  bignefs ;  and  its  fhape,  during  thefyftole, 
is  nearly  circular,  being  compofed  feemingly  of  two  fe- 
milunar  parts,  which  then  approach  each  other  late- 
rally, and  form  between  them  a  roundifh  or  horfe-fhoe 
like  figure,  whofe  upper  fide  is  fiat,  and  the  under  one 
convex.  The  diaflole  is  performed  by  a  feeming  fe- 
paration,  or  opening,  of  thefe  two  femilunar  parts, 
whereby  the  tranverfe  diameter  of  the  heart  is  very 
much  enlarged,    This  reparation  begins  exactly  in  the 
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Animal-    middle  of  the  lower  part  next  the  tail ;  and  opens  to  in  fig.  26.    When  a  young  one  is  about  to  burft  its  in-  Animal- 
cule,     fuch  a  couliderable  width  upwards,  that  the  two  parts,  teguments,  the  parent  aflifts  it  greatly,  by  wagging  its       cule- 
"       '  when  at  their  utmoft  difteniion,  feem  only  joined  by  an  tail,  and  ftriking  the  oval  bag,  fo  that  the  young  one's  <"~"v 
arched  veffel  at  their  anterior  end.    The  alternate  mo-  head  becomes  as  it  were  forced  into  the  water,  though 
tions  of  contraction  and  dilatation  are  performed  with  the  tail  cannot  be  fo  foon  difengaged.     In  this  condi-  F;g.  a8-  4. 
great  ftrength  and  vigour,  in  pretty  much  the  fame  tion  the  young  one  fets  its  wheel  a-going,  and  exerts 


time  as  the  pulfation  of  the  arteries  of  a  man  in  health. 
The  motions  of  the  heart  are  communicated  to  all  the 
internal  parts  of  the  thorax;  and  feem  to  extend  a  great 
deal  further;  for  a  ftrict  examination  difcovers,  at  the 
fame  lime,  throughout  the  whole  animal,  contractions 
and  dilatations  going  on,  that  are  apparently  corref- 
pondent  thereto.  Thefe  motions  of  the  heart,  how- 
ever, are  fometimes  fufpended,  or  imperceptible,  for 
two  or  three  minutes ;  after  which  they  are  renewed, 
and  goon  again  with  the  fame  regularity  as  before. 
From  the  under  part  of  the  thorax  proceeds  a  fmall 
tranfparent  horn  reprefented  at  a  fig.  11.  and  12.  It 
is  never  vifible  but  when  the  animal  turns  on  its  back 
or  fide. 

The  blood  or  circulating  fluid  of  the  wheel-animal  is 
fo  abfolutely  colourlefs,  that  the  current  of  it  through 
the  veffels  is  indiftinguifhable  by  glaffes.  A  fort  of  ir- 
regular agitation  of  fome  fluid  is  indeed  perceived, 
which  is  perhaps  a  compound  motion  of  currents  run- 
ning different  ways,  and  forming  fuch  an  appearance, 
tho'  no  fingle  current  is  any  where  diftinctly  vifible. 

Immediately  below  the  thorax  is  another  anular  di- 
vifion,  e,  joining  upwards  to  the  thorax,  and  down- 
wards to  the  abdomen,  the  entrance  whereof  it  ferves 
occafionally  to  enlarge  or  diminifh.  The  abdomen,  f, 
is  by  much  the  largeft  part  of  the  animal,  and  contains 
the  ftomach  and  inteftines.  When  the  infect:  is  full  of 
food,  thefe  bowels  appear  opaque  and  of  a  blood-red 
colour,  extending  quite  through  the  belly  and  great 
part  of  the  tail,  and  exhibiting  a  variety  of  contractions 
and  dilatations.  The  belly  is  capable  of  flretching  out 
greatly  in  length,  or  being  fliortened  very  much,  and 
widening  its  diameter.  It  affumes  many  fhapes,  and 
becomes  occafionally  a  cafe  for  all  the  other  parts  of 
the  body. 

Befides  the  abovementioned  one,  there  are  found  in 
the  waters  feveral  other  fpecies  of  animals  furnifhed 
with  wheels,  fome  of  which  appear  to  have  a  rotatory, 
and  others  a  vibratory,  motion.  Fig.  2j.  reprefents  a 
kind  found  in  the  ditch  at  Norwich,  where  the  hair- 
like infect  is  produced.  They  differ  from  the  forego- 
ing only  in  having  very  long  tails.  Fig.  26,  27,  and 
28,  reprefent  a  fpecies  of  wheel-animals,  which  arc  alfo 
covered  with  fhells.  The  body  of  this  fpecies  confifls 
of  three  parts,  in  like  manner  as  the  other ;  only  the 
thorax  and  abdomen,  in  this,  are  not  feparated  by  any 
gut,  or  intermediate  veffel,  but  are  joined  immediately 
together.  The  heart  is  plainly  perceived,  having  a 
regular  fyftole  and  diaftole,  at  a,  as  in  the  former  fpe- 
cies. Thefe  creatures  occafionally  draw  themfelves  en- 
tirely within  their  fhells  ;  and  the  fhell  then  appears 
terminated  by  fix  fhort  fpikes  on  one  fide  and  two  on 
a4  the  other. 
Manner  of  The  young  ones  of  this  fpecies  are  carried  in  oval 
producing  facculi,  or  integuments,  faftened  externally  to  the  low- 
theiryoung  er  part  0f  tnejr  fhells  fomewhere  about  the  tail :  thefe 
facculi  are  fometimes  opaque  only  at  one  end,  and  feem- 
ingly  empty  at  the  other ;  fometimes  they  appear  o- 
paque  in  the  middle,  with  a  transparency  all  round,  as 
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all  its  endeavours  to  free  itfelf  from  its  confinement. 
When  it  has  got  clear,  it  fwims  away,  wagging  its  tail 
as  the  old  one  does,  and  leaving  the  integument  adhe- 
ring to  the  fhell  of  the  parent.  The  old  one  then  ufes 
a  number  of  efforts  to  get  rid  of  this  incumbrance,  ftri- 
king againft  it  with  her  tail ;  fixing  the  end  of  her  tail 
upon  it,  and  then  darting  her  body  forward  ;  with  fe-  t, 
veral  very  odd  motions  not  eafy  to  be  defcribed.  This  infeft  the 
kind  of  wheel-animals  are  great  tormentors  of  the  wa-  Pulex  A- 
ter-flea,  Pulex  aquaticus  arborefcens  of  Swammerdam  ;  quaticm. 
of  which  a  figure  is  given  from  that  author  (Plate 
XXXIV.):  fig.  2.  fhows  the  natural  fize  of  the  flea; 
and  fig.  1.  fhows  it  magnified,  with  fome  of  the  wheel- 
animals  adhering  to  it.  Thefe  infects  are  often  found 
in  great  numbers  in  the  fame  water:  and  when  that  is 
the  cafe,  it  is  not  uncommon  to  difcover  five  or  fix  of 
thefe  cruftaceous  wheel-animals  faftened  by  their  tail 
to  the  fhell  or  horns  of  the  flea  ;  caufing  it,  feemingly, 
a  vaft  deal  of  uneafinefs ;  nor  can  they  be  driven  away, 
or  fhaken  off,  by  all  the  efforts  the  flea  can  ufe  for  that 
purpofe. 

J.  The  bell-flovjer  Animal,  or  Plumed  Polype.  Thefe 
animalcules  dwell  in  colonies  together,  from  ten  to  fif- 
teen (feldom  falling  fhort  of  the  former  number,  or 
exceeding  the  latter),  in  a  flimy  kind  of  mucilaginous 
or  gelatinous  cafe  ;  which,  out  of  the  water,  has  no  de- 
termined form,  appearing  like  a  little  lump  of  flime  ; 
but,  when  expanded  therein,  has  fome  refemblance  to 
the  figure  of  a  bell  with  its  mouth  upwards ;  and  is 
ufnally  about  half  an  inch  long,  and  a  quarter  of  an 
inch  in  diameter.  Thefe  bells,  or  colonies,  are  to  be 
found  adhering  to  the  large  leaves  of  duckweed,  and 
other  aquatic  plants.  They  may  be  moft  eafily  difco- 
vered  by  letting  a  quantity  of  water,  with  duckweed  in 
it,  ftand  quietly  for  three  or  four  hours  in  glafs-vcffels 
in  a  window,  or  other  place  whence  a  ftrong  light 
comes :  for  then,  if  any  are  about  the  duckweed,  they 
will  be  found,  on  careful  inflection,  extending  them- 
felves out  of  their  cafes,  and  making  an  elegant  ap- 
pearance. 

The  bell,  or  cafe,  which  thefe  animals  inhabit,  being 
very  tranfparent,  all  the  motions  of  its  inhabitants  may 
be  difcerned  through  it  diftinctly.  It  feems  divided  in- 
ternally into  feveral  apartments,  or  rather  to  contain  fe- 
veral fmaller  facculi,  each  of  which  inclofes  one  of  thefe 
animals.  The  openings  at  the  tops  of  thefe  facculi,  are 
but  juft  fufficient  to  admit  the  creature's  head  and  a 
fmall  part  of  its  body  to  be  thruft  out  beyond  them, 
the  reft  remaining  always  in  the  cafe.  It  can,  how- 
ever, occafionally  retire  into  its  cafe  altogether;  and 
never  fails  to  do  fo  when  alarmed  by  any  fudden  moti- 
on of  the  water,  or  of  the  veffel  which  contains  it.  S6 

Befides  the  particular  and  feparate  motion  which  each  Motions  of 
of  thefe  creatures  is  able  to  exert  within  its  own  cafe,  the  whole 
and  independent  of  the  reft ;  the  whole  colony  together  colony, 
has  a  power  of  altering  the  pofition  of  the  bell,  or  even 
of  removing  it  from  one  place  to  another;  and  hence 
this  bell  is  fometimes  found  ftanding  perfectly  upright, 
as  in  fig.  29.  and  33.  and  fometimes  bending  the  upper 
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Animal-    part  downwards,  as  ill  fig.  30. 
calo.      fecm  not  to  choofe  to  ftay  together  in  focieties  whofe 

1 v '  number  exceeds  is,  when  the  colony  happens  to  in- 

creafein  number,  the  bell  may  be  obferved  to  fplit  gra- 
dually, beginning  from  about  the  middle  of  the  upper 
or  anterior  extremity,  and  proceeding  downwards  to- 
wards the  bottom,  as  in  fig.  32.  till  they  at  laft  fepa- 
rate  entirely,  and  become  two  complete  colonies  inde- 
pendent of  each  other,  one  of  which  fometimes  removes 
to  another  part  of  the  velTcl. 

The  arms  of  each  individual  of  this  colony  are  fet 
round  the  head,  to  the  number  of  40,  having  each  the 
figure  of  an  Italic/)  one  of  whofe  hooked  ends  is  fa- 
ftened  to  the  head ;  and  altogether,  when  expanded, 
compofe  a  figure  fliaped  fomewhat  like  a  horfe's-fhoe, 
convex  on  one  fide  next  the  body,  but  gradually  open- 
ing and  turning  outwards,  fo  as  to  leave  a  confiderable 
area  within  the  outer  extremities  of  the  arms.  When 
the  armsare  thus  extended,  the  creature,  by  givingthem 
a  vibrating  motion,  can  produce  a  current  in  the  water, 
which  brings  the  animalcules,  or  whatever  other  mi- 
nute bodies  are  within  the  fphere  of  its  action,  with 
great  velocity  to  its  mouth,  fituated  between  the  arms ; 
where  they  are  taken  in  if  liked,  or  driven  away  by  a 
contrary  motion.  The  food  is  conveyed  immediately 
from  the  mouth  or  opening  between  the  arms,  through 
a  narrow  neck,  into  a  paffage  feemingly  correfpondent 
to  the  osfophagus  in  land-animals  ;  down  which  it  paf- 
fes  into  the  flomach,  where  it  remains  for  fome  time, 
and  then  is  voided  upwards,  in  fmall  round  pellets,  thro' 
a  gut  whofe  exit  is  near  the  neck.  The  body  coniifts  of 
three  divifions;  in  the  uppermoft  of  which  are  contain- 
ed all  the  abovementioned  interlines,  which  are  only  to 
be  difcerned  when  the  creature  is  full,  at  which  time 
they  become  opaque.  The  other  two  divifions,  which 
arc  probably  fixed  to  the  bell,  feem  to  be  of  no  other  ufe 
than  to  give  the  creature  a  power  of  contraction  and 
extenfion.  The  arms  are  not  able  to  contract  like  thofe 
of  the  common  polype  ;  but,  when  the  animal  retires 
into  its  cafe,  they  are  brought  together  in  a  clofe  and 
curious  order,  fo  as  to  be  eafily  drawn  in.  Though 
their  general  appearance  when  expanded  is  that  of  a 
cup  whofe  bafe  and  top  are  of  an  horfe-fhoe  form,  they 
fometimes  feparate  into  four  parts,  and  range  themfelves 
4g  as  in  fig.  36.  fo  as  to  refemble  four  feparate  plumes  of 
Seem  to  feathers.  Tho' their  eyes  cannot  be  difcovered,  yet  Mr 
have  a  per-  Baker  thinks  they  have  fome  perception  of  the  light : 
ception  of  for  when  kept  in  the  dark,  they  always  remain  con- 
light,  tracted ;  but  on  being  expofed  to  the  light  of  the  fun 
or  of  a  candle,  they  conftantly  extend  their  arms,  and 
fliow  evident  ligns  of  being  pleafed. 

Fig.  29.  reprefents  one  complete  colony  or  bell  Hand- 
ing erect,  with  all  the  animals  out  of  their  kingdom, 
and  their  arms  extended,  exhibiting  altogether  a  very 
yretty  appearance,  a  reprefents  two  oval  bodies,  fup- 
pofed  by  Mr  Baker  to  be  eggs. 
.  Fig.  30.  fhows  all  the  creatures  withdrawn  into  their 
cells,  and  the  end  of  the  bell  hanging  downwards. 

Fig.  33.  (hows  the  bell  erect,  with  only  one  of  the 
animals  coming  out,  in  order  to  fhow  its  connection 
with  the  bell. 

Fig.  34.  mows  the  head  and  arms  of  a  fingle  polype 
clofing  together,  and  difpoling  themfelves  in  order  to 
be  drawn  into  the  ball. 
Fig.  35.  fhows  one  complete  animal  greatly  magni- 
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As  thefe  animalcules  fied,  to  f.iow  its  feveral  parts  more  diftinOtly;  viz.  a, 
the  head,  refembling  a  horfe-fhoe ;  b  b,  the  arms  feen 
from  one  fide ;  c,  The  narrow  neek ;  d,  the  oefophagus; 
e,  the  ftomacb  ;  /,  the  gut  or  laft  inteftine  thro'  which 
the  food  paffes  after  being  digefted  in  the  ftomach ;  g, 
the  anus,  where  the  feces  are  difcharged  in  little  pel- 
lets ;  h  i,  that  part  of  the  bell  which  furrounds  the  body 
of  the  animal,  and  clofes  upon  it  when  it  retires  down. 

Fig.  3  7.  the  head  and  arms  feen  in  front. 

6.  The  Globe-animal.  This  animalcule,  reprefented  Globe-ani- 
fig.  38.  feems  exactly  globular,  having  no  appearance  mal. 
of  either  head,  tail,  or  fins.  It  moves  in  all  directions, 
forwards  or  backwards,  up  or  down,  either  rolling  0- 
ver  and  over  like  a  bowl,  fpinning  horizontally  like  a 
top,  or  gliding  along  fmoothly  without  turning  itfelf 
at  all.  Sometimes  its  motions  are  flow,  at  other  times 
very  fwift;  and  when  it  pleafes,  it  can  turn  round,  as 
it  were  upon  an  axis,  very  nimbly,  without  removing 
out  of  its  place.  The  whole  body  is  transparent,  ex- 
cept where  the  circular  black  fpots  are  fhown  in  the 
figure.  Some  of  the  animals  have  no  fpots,  and  others 
from  one  to  feven.  The  fnrface  of  the  whole  body  ap- 
pears, in  fome,  as  if  all  over  dotted  with  points ;  in 
others,  as  if  granulated  like  fhagreen :  but  their  more 
general  appearance  is,  as  if  befet  thinly  round  with, 
fhort  moveable  hairs  or  briftles,  which  probably  are 
the  inftruments  by  which  their  motions  are  performed. 
Thefe  animalcules  may  be  feen  by  the  naked  eye,  but 
appear  only  like  moving  points. 

7.  The  Pipe-animal.     Thefe  creatures  are  found  on  p;pe^j. 
die  coaft  of  Norfolk,  living  in  fmall  tubes  or  cafes  of  mfl. 
fandy  matter,  in  fuch  multitudes  as  to  compofe  a  mafs 
fometimes  of  three  feet  in  length.     Fig.  39.  fhows  a 
piece  of  fiich  a  congeries  broke  off,  where  aaaa  repre- 
l'ent  the  mouths  or  openings  of  the  pipes  wherein  the 
little  animals  make  their  abode.     Fig.  40.  fhows  one 
fingle  pipe,  with  its  inhabitants,  feparated  from  the  reft, 
and  magnified  nine  or  ten  times  in  diameter.    The 
pipe  or  cafe  b  is  made  of  fand,  intermixed  here  and  there 
with  minute  fhells,  and  all  cemented  together  by  a  glu- 
tinous fiime,  probably  iffuing  from  the  animal's  own 
body  c,  which  is  compofed  of  mufcular  ringlets  like 
thofe  of  a  worm,  capable  of  great  extenfion  or  con- 
traction.   The  anterior  end  or  head,  d,  is  exceedingly 
beautiful,  having  round  it  a  double  row  of  little  arms 
difpofed  in  a  very  regular  order,  and  probably  capable 
of  extenfion,  in  order  to  catch  its  food,  and  bring  it       31 
to  its  mouth.     Some  of  thefe  tubes  are  found  petrified,  Sometimea 
and  conftitute  one  fpecies  of  fyringoides.  ^  Pe" 

8.  An  infect  with  net-like  arms.     The  properties  and       *  ' 
fhape  of  this  little  animal  are  very  extraordinary.    It  is  jnfe(a  with. 
found  only  in  cafcades,  where  the  water  runs  very  fwift.  net-like 
There  thefe  infects  are  found  in  clnfters,  Handing  e-  armt. 
rect  on  their  tails ;  and  refembling,  when  all  together, 
the  combs  of  bees  at  the  time  they  are  filled  with  their 
aurelias.     On  being  taken  out  of  the  water,  they  fpin 
threads,  by  which  they  hang  exactly  in  the  fame  man- 
ner as  the  garden-fpider.     Fig.  42.  fhows  one  of  thefe 
infects  magnified.     Its  body  appears  curioufly  turned 
as  on  a  lathe  ;  and  at  the  tail  are  three  fliarp  fpines,  on 
which  it  raifes  itfelf,  and  ftands  upright  in  the  water : 
but  the  moft  curious  apparatus  is  about  its  head,  where 
it  is  furniftied  with  two  inftruments  like  fans  or  nets, 
which  ferve  to  provide  its  food.     Thefe  it  frequently 
fpreads  out  and  draws  in  again ;  and  when  drawn  up  th  ey 
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Animal-  are  folded  togetherwith  the  utmoft  nicety  and  exactnefs, 
cule.  fo  as  to  be  indifcernible  when  brought  clofe  to  the  bo- 
~~~v~—>  <jy.  At  the  bottom  of  of  thefe  fans  a  couple  of  claws 
are  fattened  to  the  lower  part  of  the  head,  which,  every 
time  the  nets  are  drawn  in,  conduit  to  the  mouth  of  the 
animal  whatever  is  taken  in  them.  When  the  creature 
doth  not  employ  its  nets,  it  thrufts  out  a  pair  of  fharp 
horns,  as  in  fig.  41.  where  the  infect  is  ihown  magni- 
fied about  400  times. 

Some  of  thefe  creatures  being  kept  with  water  in  a 
vial,  moft  of  them  died  in  two  days ;  and  the  reft,  ha- 
ving fpun  themfclves  tranfparent  cafes  (which  were 
faftened  either  to  the  fides  of  the  glafs,  or  to  pieces 
of  grafs  put  into  it),  feemed  to  be  changed  into  a  kind 
of  chryfalis  :  but  before  taking  this  form,  they  ap- 
peared as  in  fig.  43.  which  Ihape  they  likewife  aflumed 
when  weary  with  catching  their  food,  or  when  lying 
_     3K      in  wait  for  it.     None  of  them  lived  above  three  days  ; 
property  of aa^  though  frefli  water  was  given  them  two  or  three 
fpoiling      times  a-day,  yet  in  a  few  hours  it  would  ftink  to  a 
water.        degree  fcarce  conceivable,  and  that  too  at  feveral  yards 
diftance,  though,  in  proportion  to  the  water,  all  the 
included  infects  were  not  more  than  as  r  to  1,150,000. 
This  makes  it  probable,  that  it  is  neceflary  for  them  to 
live  in  a  rapid  ftream,  left  they  lhould  be  poifoned  by 
the  effluvia  ifluing  from  their  own  bodies,  as  no  doubt 
-.       they  were  in  the  vial. 
An  aquatic      9-  -^  curious  aquatic  •worm.      This  animalcule  is 
worm.        Ihown,  magnified,  at  fig.   31.     It  is  found  in  ditch- 
water  ;  and  is  of  various  fizes,  from  -'„.  to  \  an  inch  in 
length.     About  the  head  it  has  fomewhat  of  a  yellow- 
ilh  colour ;  but  all  the  reft  of  the  body  is  perfectly  co- 
lourlefs  and  tranfparent,  except  the  inteftines,  which 
are  confiderably  opaque,  and  difpofed  as  in  the  figure. 
Along  its  fides  are  feveral  papillae,  with  long  hairs  grow- 
ing from  them :  it  has  two  black  eyes,  and  is  very 
Its  horn  or  nimble.     But  the  moft  remarkable  thing  in  this  crea- 
probofcii.    ture  is  a  long  horn  or  probofcis ;  which,  in  th  e  large  ones, 
may  be  feen  with  the  naked  eye,  if  the  water  is  clear, 
_and  is  fometimes  Tv  of  an  inch  in  length :  this  it  waves 
to  and  fro  as  it  moves  in  the  water,  or  creeps  up  the  fide 
of  the  glafs ;  but  it  is  not  known  whether  it  is  hollow, 
or  of  what  ufe  it  is  to  the  creature  itfelf. 

10.  Spermatic  Animals,  and  Animalcula  Infuforia. 
The  difcovery  of  living  animalcules  in  the  femen  of 
whendifco-  moft  animals  is  claimed  by  Mr  Liewenhoeck  and  Mr  Ni- 
wered.         cholas  Hartfoeker ;    who  both  fay  they  publifhed  it 
about  the  end  of  the  year  1677  or  beginning  of  1678  : 
but  Mr  Liewenhoeck  having  given  the  moft  particular 
defcription  of,  and  made  by  far  the  greateft  number  of 
experiments  concerning  them,  the  difcovery  is  com- 
monly attributed  to  him. 
Generalar*     According  to  this  naturalift,  thefe  animalcules  are 
pearance     found1  in  the  femen  mafculinum  of  every  kind  of  ani- 
the  fame ia  m«d  >  but  their  general  appearance  is  very  much  the 
every  ani-  fame,  nor  doth  their  fize  differ  in  proportion  to  the 
owl.  bulk  of  the  animal  to  which  they  belong.     The  bodies 

of  all  of  them  feem  to  be  of  an  oblong  oval  form,  with 
long  tapering  (lender  tails  ifluing  from  them  ;  and  as 
by  this  lhape  they  refemble  tadpoles,  they  have  been 
frequently  called  by  that  name ;  tho'  the  tails  of  them, 
in  proportion  to  their  bodies,  are  much  longer  than  the 
tails  of  tadpoles  are :  and  it  is  obfervable,  that  the  ani- 
malcules in  the  femen  of  fifties  have  tails  much  longer 
and  more  flender  than  the  tails  of  thofe  in  other  ani* 
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mals;  infomuch,  that  the  extremity  of  them  is  not  to 
be  difcerned  without  the  belt  glades,  and  the  utmoft 
attention.  Fig.  21.  N°  1,  2,  3,  4,  reprefent  the  fper- 
matic  animalcula  of  the  rabbit;  and  N°  5,  6,  7,  8,  thofe 
of  a  dog  ;  according  to  Mr  Liewenhoeck. 

The  numbers  of  thefe  animalcula  arc  inconceivable. 
On  viewing  with  a  microfcope  the  milt  or  femen  maf- 
culinum of  a  living  cod-fi(h,  innumerable  multitudes  of 
animalcules  were  found  therein,of  fuch  a  diminutive  fize, 
that  he  fuppofed  at  leaft  10,000  of  them  capable  of 
being  contained  in  the  bulk  of  a  grain  of  fand ;  whence 
he  concludes,  that  the  milt  of  this  fingle  filh  contained 
more  living  animalcules  than  there  arc  to  be  found  peo- 
ple living  in  the  whole  world.  To  find  the  compara- 
tize  fize  of  thefe  animalcules,  Mr  Liewenhoeck  plaeed 
an  hair  of  his  head  near  them  ;  which  hair,  through  his 
microfcope,  appeared  an  inch  in  breadth  ;  and  he  was 
fatisfied,  that  at  leaft  60  fuch  animalcules  could  ealily 
lie  within  that  diameter  ;  whence,  their  bodies  being 
ipherical,  it  follows,  that  216,000  of  them  are  but  e- 
qual  to  a  globe  whofe  diameter  is  the  breadth  of  a  hair. 
He  obferved,  that  when  the  water  wherewith  he  had 
diluted  the  femen  of  a  cod-fifh  was  exhaled,  the  little 
bodies  of  the  animalcules  burft  in  pieces;  which  did 
not  happen  to  thofe  in  the  femen  of  a  ram  :  and  this  he 
imputes  to  the  greater  firmnefs  and  confiftency  of  the 
latter,  as  the  flefh  of  a  land-animal  is  more  compact 
than  fifh. 

Thefe  animalcules  appear  to  be  very  vigorous,  and 
tenacious  of  life  ;  for  they  may  be  obferved  to  move 
long  after  the  animal  from  which  they  arc  taken  is  dead. 
They  have  this  peculiarity  alfo,  that  they  are  continu- 
ally in  motion,  without  the  leaft  reft  or  intermiffion, 
provided  there  is  fluid  fufficient  for  them  to  fwim  about 
in.  Thefe  animalcula  are  peculiar  to  the  femen;  nothing 
that  has  the  leaft  token  of  life  being  difcovered,  by  the 
beft  glades,  either  in  the  blood,  fpittle,  urine,  gall,  or 
chyle.  Great  numbers,  however,  are  to  be  found  in 
the  whitifh  matter  that  fticks  between  the  teeth  ;  fome 
of  which  are  of  an  oval  figure,  and  others  refemble  eels. 

The  Animalcula  Infuforia,  take  their  name  from  their 
being  found  in  all  kinds  either  of  vegetable  or  animal 
inflations.  Indeed,  there  is  fcarce  any  kind  of  water, 
unlefs  impregnated  with  fome  mineral  fubftance,  but 
what  will  difcover  living  creatures. — Mr  Liewenhoeck 
fays,  that  at  firft  he  could  difcern  no  living  creatures 
in  rain-Water  ;  but  after  ftanding  fome  days,  he  difco- 
vered innumerable  animalcules,  many  thoufands  of  times 
lefs  than  a  grain  of  fand,  and  in  proportion  to  a  mite 
asabee  is  to  a  horfe. — In  other  rain-water,  which  had 
likewife  flood  fome  time,  he  found  the  fmalleft  fort  he 
had  ever  feen  ;  and,  in  a  few  days  more,  met  with 
others  eight  times  as  big  as  thefe,  and  almoft  round. — 
In  another  quantity  of  rain-water,  that  had  been  ex- 
pofed  like  the  former,  he  difcovered  a  kind  of  animal- 
cules with  two  little  horns  in  continual  motion.  The 
fpace  between  the  horns  was  flat,  though  the  body 
was  roundifh,  but  tapering  a  litde  towards  the  end  ; 
where  a  tail  appeared,  four  times  as  long  as  the  body, 
and  the  thicknefs  of  a  fpider's  web.  He  obferved  fe- 
veral hundreds  of  thefe  within  the  fpace  a  grain  of  fand 
would  occupy.  If  they  happened  on  the  leaft  filament 
or  firing,  they  were  entangled  in  it ;  and  then  would 
extend  their  bodies  into  an  oblong  round,  and  ftruggle 
hard  to  difengage  their  tails.    He  obferved  a  fecond 
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fort  of  an  oval  figure,  and  imagined  the  head  to  ftand 
at  the  fliarpeft  end.  The  body  was  flat,  with  feveral 
fmall  feet  moving  exceeding  quick,  but  not  difcernible 
without  a  great  deal  of  attention.  Sometimes  they 
changed  their  fhape  into  a  perfect  round,  efpecially 
when  the  water  began  to  dry  away.  He  met  alfo  with 
a  third  fort,  twice  as  long  as  broad,  and  eight  times 
fmaller  than  the  firfl :  yet  in  thefe  he  difcerned  little 
feet;  whereby  they  moved  very  nimbly.  He  perceived 
likewife  a  fourth  fort,  a  thoufand  times  fmaller  than  a 
loufe's  eye,  and  which  exceeded  all  the  reft  in  brifk- 
nefs  :  he  found  thefe  turning  themfelves  round,  as  it 
were  upon  a  point,  with  the  celerity  of  a  top.  And 
he  fays,  there  were  feveral  other  forts. 

The  production  of  animalcula  infuforia  is  very  fur- 
prifing.  In  four  hours  time,  an  infufion  of  cantharides 
has  produced  animalcula  lefs  than  even  the  tails  of  the 
fpermatic  animals  we  have  already  defcribed.  Neither 
do  they  feem  to  be  fubject  to  the  fate  of  other  animals  ; 
but,  feveral  kinds  of  them  at  leaft,  by  dividing  them- 
felves in  two,  to  enjoy  a  fort  of  immortality.  Nor  do 
the  common  methods  by  which  other  animals  are  de- 
ftroyed,  feem  to  be  effectual  for  deftroying  their  vital 
principle.  Hot  mutton-gravy,  fecured  in  a  phial  with  a 
cork,  and  afterwards  fet  among  hot  afhes  to  deftroy  as 
effectually  as  poffible  every  living  creature  that  could 
be,  fuppofed  to  exift  in  it,  has  neverthelefs  been  found 
fwarming  with  animalcules  after  ftanding  a  few  days. 
In  die  Philofophical  Transactions,  Vol.  LIX.  we  have 
the  following  curious  account,  given  us  by  Mr  Ellis,  of 
animalcules  produced  from  an  infufion  of  potatoes  and 
of  hempfeed. 

"  On  the  25th  of  May  1768,  Fahrenheit's  thermo- 
meter 700,  I  boiled  a  potatoe  in  the  New-River  water 
till  it  was  reduced  to  a  mealy  confidence.  I  put  part 
of  it,  with  an  equal  proportion  of  the  boiling  liquor, 
into  a  cylindrical  glafs-veffel  that  held  fomething  lefs 
than  half  a  wine-pint,  and  covered  clofe  immediately 
with  a  glafs-cover.  At  the  fame  time,  I  fliced  an  un- 
boiled potatoe  ;  and,  as  near  as  I  could  judge,  put  the 
fame  quantity  into  a  glafs-veffel  of  the  fame  kind ;  with 
the  fame  proportion  of  New-River  water  not  boiled  ; 
and  covered  it  with  a  glafs-cover ;  and  placed  both  vef- 
fcls  clofe  to  each  other. 

"  On  the  26th  of  May,  24  hours  afterwards,  I  ex- 
amined a  fmall  drop  of  each,  by  the  firft  magnifier  of 
Wilfon's  microfcope,  whofe  focal  diltance  is  reckoned 
at  ^  part  of  an  inch ;  and,  to  my  amazement,  they 
were  both  full  of  animalcula  of  a  linear  ihape,  very  di- 
ftinguifhable,  moving  to  and  fro  with  great  celerity  ; 
fo  that  there  appeared  to  be  more  particles  of  animal 
than  vegetable  life  in  each  drop. 

"  This  experiment  I  have  repeatedly  tried,  and  al- 
ways found  it  to  fucceed  in  proportion  to  the  heat  of 
the  circumambient  air  ;  fo  that  even  in  winter,  if  the 
liquors  are  kept  properly  warm,  at  leaft  in  two  or  three 
days  the  experiment  will  fucceed. 

"  What  I  have  obferved  are  infinitely  fmaller  than 
fpermatic  animals,  and  of  a  very  different  fhape  :  the 
truth  of  which  every  accurate  obferver  will  foon  be 
convinced  of,  whofe  enriofuy  may  lead  him  to  compare 
them  ;  and  I  am  perfuaded  he  will  find  they  are  no 
way  akin. 

'*  At  prefent  I  fhall  pafs  over  many  other  curious 
obfervations,  which  I  hav«  made  on  two  years  experi- 
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ments,  in  order  to  proceed  to  the  explaining  a  hint 
which  I  received  laft  January  from  Mr  De  SanfTure  of 
Geneva,  when  he  was  here  ;  which  is,  that  he  found  ' 
one  kind  of  thefe  animalcula  infuforia  that  increafe  by 
dividing  acrofs  into  nearly  two  equal  parts. 

"  I  had  often  feen  this  appearance  in  various  fpe- 
cies  a  year  or  two  ago,  as  I  found  upon  looking  over 
the  minutes  I  had  taken  when  I  made  any  new  obser- 
vation ;  but  always  fuppofed  the  animal,  when  in  this 
ftate,  to  be  in  coition. 

"  Not  hearing,  till  after  M.  De  SaufTure  left  this 
kingdom,  from  what  infufion  he  had  made  his  obfer- 
vation  ;  his  friend  Dr  de  la  Roche  of  Geneva  informed 
me,  the  latter  end  of  February  laft,  that  it  was  from 
hempfeed. 

"  I  Immediately  procured  hempfeed  from  different  From  an  ia- 
feedfmen  in  diftant  parts  of  the  town.     Some  of  it  I  fufion  of 
put  into  New-River  water,  fome  into  diftilled  water,  hempfeed. 
and  fome  I  put  into  very  hard  pump-water.    The  re- 
fult  was,  that  in  proportion  to  the  heat  of  the  weather, 
or  the  warmth  in  which  they  were  kept,  there  was  an 
appearance  of  millions  of  minute  animalcula  in  all  the 
infhfions ;  and,  fome  time  after,  fome  oval  ones  made 
their  appearance,  as  at  fig.  3.  b  c.    Thefe  were  much 
larger  than  the  firft,  whichftill  continued;  thefe  wriggled 
to  and  fro  in  an  undulatory  motion,  turning  themfelves 
round  very  quick  all  the  time  that  they  moved  forwards. 
I  was  very  attentive  to  fee  thefe  animals  divide  them-  Divide 
felves ;  and  at  laft  I  perceived  a  few  of  the  appearance  themfelre» 
of  fig.  3.  a,  as  it  is  reprefented  by  the  firft  magnifier  in  twe. 
of  Wilfon's  microfcope  ;  but  I  am  fo  well  convinced 
by  experience  that  they  would  feparate,  that  I  did  not 
wait  to  fee  the  operation  :  however,  as  the  following 
fketches,  which  I  have  drawn  from  five  other  fpecies, 
will  very  fully  explain  this  extraordinary  phenomenon, 
there  will  be  no  difficulty  in  conceiving  the  manner  of 
the  firft.     See  fig.  4,  5, 6,  7,  8. 

"  The  proportion  of  the  number  of  thefe  animals 
which  I  have  obferved  to  divide  in  this  manner,  to  the 
reft,  is  fcarce  1  to  50 ;  fo  that  it  appears  rather  to  a- 
rife  from  hurts  received  by  fome  few  animalcula  among 
the  many,  than  to  be  the  natural  manner  in  which  thefe 
kinds  of  animals  multiply ;  efpecially  if  we  confider  the 
infinite  quantity  of  young  ones  which  are  vifible  to  us 
through  the  tranfparcnt  fkins  of  their.bodies,  and  even 
the  young  ones  that  are  vifible  in  thofe  young  ones 
while  in  the  body  of  the  old  ones. 

"  But  nothing  more  plainly  fhows  them  to  be  zoo- 
phytes than  this  circumftance,  That  when,  by  acci- 
dent, the  extremity  of  their  bodies  has  been  fhrivelled 
for  want  of  a  fupply  of  frefh  water,  the  applying  more 
frefh  water  has  given  motion  to  the  part  of  the  animal 
that  was  (till  alive  ;  by  which  means,  this  lhapelefs  fi- 
gure has  continued  to  live  and  fwim  to  and  fro  all  the 
time  it  was  fupplied  with  frefh  water. 

"  I  cannot  finifli  this  part  of  my  remarks  on  thefe 
animals,  without  obferving,  that  the  excellent  Linnaeus 
has  joined  the  beroe  with  the  volvox,  one  of  the  animal-  g 

cula  infuforia.  The  beroe  is  a  marine  animal,  founcj  Beroe  de~ 
on  our  coafts  ;  of  a  gelatinous  tranfparent  nature,  and  fcribed. 
of  an  oval  or  fpherical  form,  about  half  an  inch  to  an 
inch  diameter  ;  divided  like  a  melon  into  longitudinal 
ribs,  each  of  which  is  furnifhed  with  rows  of  minute 
fins  5  by  means  of  which,  this  animal,  like  the  animal- 
cula infuforia,  can  fwim  in  all  directions  with  great 
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Animal-    fwiftnefs.     In  the  fame  manner  I  have  feen  mod  of 
wl*      thofe  minute  animals  move  fo  fwift  that  we  could  not 
"       'account  for  it,  without  fuppofing  fuch  a  provifion  in  na- 
ture, which  is  really  true,  but  cannot  be  feen  till  the 
animals  grow  faint  for  want  of  water ;  then,  if  we 
attend,    we   may  with  good  glades  plainly   difcover 
47        them. 
Method  of      "  I  have  lately  found  out,  by  mere  accident,  a  me- 
difcovering  thod  t»  make  their  fins  appear  very  diflinctly,  efpeci- 
'-'*   ally  in  the  larger  kind  of  animakula,  which  are  com- 
mon to  moft  vegetable  infufions  ;  fuch  as  the  terebella. 
This  has  a  longifh  body,  with  a  cavity  or  groove  at  one 
.end,  like  a  gimlet :  by  applying,  then,  a  fmall  ftalk  of 
the  horfe-fhoe  geranium  (or  geranium  zonalc  of  Lin- 
naeus), frefh  broken,  to  a  drop  of  water  in  which  thefe 
animakula  are  fwimming,  we  mall  find  that  they  will 
become  torpid  inftantly ;  contracting  themfelves into  an 
oblong  oval    fliape,  with  their  fins  extended  like  fo 
many  briftles  all  round  their  bodies.     The  fins  are  in 
length  about  half  the  diameter  of  the  middle  of  their 
bodies.     Before  I  difcovered  this  expedient,  I  tried  to 
kill  them  by  different  kinds  of  falts  and  fpirits  ;  but 
though  they  were  deftroyed  by  this  means,  their  fins 
were  fo  contracted,  that  I  could  not  diftinguifh  them 
in  the   leaft.     After  lying  in  this  ftate  of  torpidity 
for  two  or  three  minutes,  if  a  drop  of  clean  water  is 
applied  to  them,  they  will  recover  their  fliape,  and 
fwim  abaut  immediately,  rendering  their  fins  again  in- 
viiible." 

Fig.  3,  4,  J,  6,  7, 8.  reprefent  different  fpecies  of  a- 
nimakula  infnforia,  mentioned  by  Mr  Ellis  as  belong- 
ing to  the  genus  of  volvox  of  Linnasus. 

Fig.  3.  reprefents  the  volvox  ovalis,  or  egg-fhaped 
volvox  ;  at  (b)  and  (c)  it  is  expreffed  in  its  natural 
fliape  ;  at  (a)  the  manner  in  which  itbecomes  two  ani- 
mals, by  feparating  acrofs  the  middle.  This  was  found 
in  the  infufion  of  hempfeed  ;  but  is  found  in  other  ve- 
getable infufions,  particularly  that  of  tea-feed. 

Fig.  4.  is  the  volvox  torquilla,  or  wryneck.  At  (a) 
is  represented  its  divided  ftate ;  at  (b)  and  (c)  its  na- 
tural ftate :  this  is  common  to  moft  vegetable  infufions, 
as  is  the  following. 

Fig.  y.  is  the  volvox  volutans,  or  the  roller.  At  (a) 
the  animal  is  feparated,  and  becomes  two  diftinct  be- 
ings, each  fwimming  about  and  providing  for  itfelf ; 
this  is  often  the  prey  of  another  fpecies  of  this  genus, 
cfpecially  while  it  is  weak  by  this  Separation,  not  being 
fo  active  for  fome  time  till  it  can  recover  itfelf.  At  (c) 
the  animal  appears  to  be  hurt  on  one  fide ;  this  impref- 
fion  in  a  little  time  is  fucceeded  by  another  in  the  op- 
pofite  fide,  as  at  (b),  which  foon  occafions  a  divifion. 
At  (d)  is  the  fide-view,  and  at  (e)  the  front-view,  of 
the  natural  fhape  of  the  animal. 

Fig.  6.  is  the  volvox  onifcus,  or  wood-loufe.  At  (a) 
is  the  natural  fhape  of  it,  as  it  appears  full  of  little 
hairs  both  at  the  head  and  tail ;  with  thofe  at  the  head, 
it  whirls  the  water  about  to  draw  its  prey  to  it;  the 
feet,  which  are  many,  are  very  vilible,  but  remarkably 
fo  in  a  fide-view  at  (d).  At  (b)  it  is  reprefented  be- 
ginning to  divide ;  and  at  (c)  the  animals  are  ready 
to  part  :  in  this  ftate,  as  if  in  exquifite  pain,  they 
fwim  round  and  round,  and  to  and  fro,  with  uncom- 
mon velocity,  violently  agitated  till  they  get  afunder. 
This  was  found  inaninfufson  of  different  kinds  of  pine- 
branches. 
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Fig.  7.  is  the  volvox  terebella,  or  the  gimlet.  This  is 
one  of  the  largeft  of  the  kind,  and  is  very  vifible  to  the 
naked  eye.  It  moves  along  fwiftly,  turning  itfelf  round 
as  it  fwims,  juft  as  if  boring  its  way.  (a)  and  (b)  are 
two  views  of  its  natural  fhape,  (c)  fhows  the  manner 
of  its  dividing.  When  they  are  feparated,  the  lower 
animal  rolls  very  awkwardly  along,  till  it  gets  a  groove 
in  the  upper  part,  (d)  reprefents  one  of  them  lying 
torpid,  by  means  of  the  juice  of  the  horfe-fhoe  gera- 
nium, with  its  fins  extended.  This  animal  is  found  in 
many  infufions,  particularly  of  grafs  or  corn. 

Fig.  8.  is  the  volvox  vorax,  or  glutton.  This  ani- 
mal was  found  in  an  infufion  of  the  Tartarian  pine  ;  it 
varies  its  fliape  very  much,  contracting  and  extending 
its  probofcis,  turning  it  to  and  fro,  in  various  direc- 
tions, as  at  a,  b,  c,  d,  e.  It  opens  its  probofcis  un- 
derneath the  extremity,  when  it  feizes  its  prey.  The 
lefs  active  animals,  that  have  lately  been  divided,  fuch 
as  thofe  at  fig.  3.  (a),  and  at  fig.  4.  (a),  ferve  it  as 
food,  when  they  come  in  its  way  :  thefe  it  fwallows 
down  inftantly,  as  it  is  reprefented  at  fig.  8.  h  and  i. 
At  (f )  it  is  ready  to  divide,  and  at  (g)  it  is  divided  ; 
where  the  hinder-part  of  the  divided  animal  has  got  a 
probofcis  or  beak,  to  procure  nourifhment  for  itfelf, 
and  foon  becomes  a  diftinct  being  from  the  fore-part. 

Thus  we  have  given  as  full  an  account  as  our  limits 
would  admit,  of  the  moft  curious  kinds  of  animalcules 
that  have  hitherto  been  obferved.  We  cannot,  how- 
ever, difmifs  this  fubject,  without  taking  notice  of 
fome  of  the  moft  remarkable  hypothefes  which'  have 
been  formed  concerning  their  nature  and  origin.  .g 

Before  the  invention  of  microfcopes,  the  doctrine  of  Do&rine  of 
equivocal  generation,  both  with  regard  to  animals  and  equivocal 
plants  of  fome  kinds,  was  nniverfally  received  :  but  generation 
this  inftrument  foon  convinced  every  intelligent perfon,  exploded, 
that  thofe  plants  which  formerly  were  fuppofed  to  be 
produced  by   equivocal  generation  arofe  from  feeds, 
and  the  animals,  in  like  manner,  from  a  male  and  fe- 
male.   But  as  the  microfcope  threw  light  upon  one 
part  of  nature,  it  left  another  involved  in  darknefs  ; 
for  the  origin  of  the  animakula  infuforia,  or  of  the  fper- 
matic  animals  already  mentioned,  remains  asyet  as  much 
unknown  as  that  of  many  other  kinds  was  when  the  doc- 
trine of  equivocal  generation  reigned  in  full  force.  4_ 

The  difcovery  of  fpermatic  animalcules  was  thought  Suppofed 
to  throw  fome  light  on  the  myfterious  affair  of  genera-  difcovery 
tion  itfelf,  and  thefe  minute  creatures  were  imagined  to  concerning 
be  each  of  them  individuals  of  the  fame  fpecies  with  the  generation, 
parent.     Here  the  infinite  number  of  thefe  animalcules 
was  an  objection,  and  the  difficulty  remained  as  great 
as  before  ;  for,  as  every  one  of  thefe  animalcules  beho- 
ved to  be  produced  from  a  male  and  female,  to  explain 
their  origin  by  animakular  generation  in  the  fame  man- 
ner, was  only  explaining  generation  by  itfelf. 

This  hypothefis,  therefore,  having  proved  unfatisfac- 
tory,  others  have  been  invented.  M.  Bufibn,  particu- 
larly, hath  invented  one,  by  which  he  at  once  annihi- 
lates the  whole  animakular  world ;  and  in  this  he  hath. 
been  followed  by  feveral  very  ingenious  philofophers. 
For  a  particular  account  of  this,  fo  far  as  it  concerns 
generation,  we  mult  refer  to  that  article ;  but  as  he  gives 
fuch  a  particular  account  of  his  having  examined  the 
human  femen,  that  we  cannot  doubt  of  his  accuracy,  we 
Pnall  here  contraft  his  account  with  that  of  Mr  Liewen- 
hoeck  already  mentioned. 
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Animal-  Having  procured  the  feminal  veffels  of  a  man  who 
t  c"k-  died  a  violent  death,  he  extracted  all  the  liquor  from 
'  J£  '  them  while  they  were  Hill  warm ;  and  having  examined 
M.Buffon's  a  drop  of  it  with  a  double  microfcope,  it  had  the  ap- 
experiments  pearance  fig.  9.  Large  filaments  appeared,  which  in 
fome  places  fpread  out  into  branches,  and  in  others  in- 
termingled with  one  another.  Thcfe  filaments  clearly 
appeared  to  be  agitated  by  an  internal  undulatory  mo- 
tion, like  hollow  tubes,  which  contained  fome  moving 
fubflance.  He  faw  distinctly  this  appearance  changed 
for  that  fig.  10.  Two  of  thefe  filaments,  which  were 
joined  longitudinally,  gradually  feparated  from  each 
other  in  the  middle,  alternately  approaching  and  re- 
ceding, like  two  tenfe  cords  fixed  by  the  ends,  and 
drawn  afunder  in  the  middle.  Thefe  filaments  were 
compofed  of  globules  that  touched  one  another,  and  re- 
fembled  a  chaplet  of  beads.  After  this,  he  obferved 
the  filaments  fwelled  in  feveral  places,  and  perceived 
fmall  globular  bodies  iffue  from  the  fwelled  parts,  which 
had  a  vibratory  motion  like  a  pendulum.  Thefe  fmall 
bodies  were  attached  to  the  filaments  by  fmall  threads, 
which  gradually  lengthened  as  the  bodies  moved.  At 
laft,  the  fmall  bodies  detached  themfelves  entirely  from 
the  filaments,  drawing  after  them  the  fmall  thread, 
which  looked  like  a  tail.  When  a  drop  of  the  feminal 
liquor  was  diluted,  thefe  fmall  bodies  moved  in  all  di- 
rections very  brifkly ;  and  had  he  not  feen  them  fepa- 
rate  themfelves  from  the  filaments,  he  would,  he  fays, 
have  thought  them  to  be  animals.  The  feminal  matter 
was  at  firft  too  thick,  but  gradually  became  more  fluid ; 
and,  in  proportion  as  its  fluidity  increafed,  the  filaments 
difappeared,  but  the  fmall  bodies  became  exceedingly 
numerous.  Each  of  them  had  a  long  thread  or  tail  at- 
tached to  it,  from  which  it  evidently  endeavoured  to 
get  free.  Their  progreflive  motion  was  extremely  flow, 
during  which  they  vibrated  to  the  right  and  left,  and 
at  each  vibration  they  had  a  rolling  unfleady  motion, 
in  a  vertical  direction. 

At  the  end  of  two  or  three  hours,  the  feminal  matter 
becoming  ltill  more  fluid,  a  greater  number  of  thefe 
moving  bodies  appeared.  They  were  then  more  free  of 
incumbrances ;  their  tails  werefliorter ;  their  progreflive 
motion  was  more  direct:,  and  their  horizontal  motion 
greatly  diminifhed.  In  five  or  fix  hours,  the  liquor  had 
acquired  almoft  all  the  fluidity  it  could  acquire,  without 
being  decompofed.  Mofl  of  the  fmall  bodies  were  now 
difengaged  from  their  threads ;  their  figure  was  oval. 
They  moved  forward  with  confiderablc  quicknefs,and, 
by  their  irregular  motions  backward  and  forward,  they 
had  now  more  than  ever  the  appearance  of  animals. 
Thofe  that  had  tails  adhering  to  them,  feemed  to  have 
lefs  vivacity  than  the  others ;  and  of  thofe  that  had  no 
tails,  fome  altered  both  their  figure  and  their  fize.  In 
twelve  hours,  the  liquor  had  depofited  at  the  bottom  of 
the  vial  a  kind  of  afh-coloured  gelatinous  fubflance, 
and  the  fluid  at  top  was  almoft  as  transparent  as  water. 
The  little  bodies  being  now  entirely  freed  from  their 
threads,  moved  with  great  agility,  and  fome  of  them 
turned  round  their  centres.  They  alfo  often  changed 
their  figures,  from  oval  becoming  round,  and  often 
breaking  into  fmaller  ones.  Their  activity  always  increa- 
fed as  their  fize  diminifhed.  In  24  hours,  the  liquor  had 
depofited  a  greater  quantity  of  gelatinous  matter,  which, 
being  with  fome  difficulty  diluted  in  water,  exhibited 
an  appearance  fomewhat  refembling  lace.   In  the  clear 
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femen  itfelf  only  a  few  fmall  bodies  were  now  feen  mo- 
ving ;  next  day,  thefe  were  ftill  farther  diminifhed ;  and 
after  this  nothing  was  to  be  feen  but  globules,  without 
the  leaft  appearance  of  motion.  Mofl;  of  the  above- 
mentioned  appearances  are  fhown  fig.  10,  11,  12,  13, 
14,  15,  16.  Fig.  17.  and  18.  reprelent  an  appearance 
of  the  globules  in  another  experiment,  in  which  they 
arranged  themfelves  in  troops,  and  parted  very  quickly 
over  the  field  of  the  microfcope.  In  this  experiment 
they  were  found  to  proceed  from  a  fmall  quantity  of 
gelatinous  mucilage. 

From  thefe  experiments,  M.  Buifon  concludes,  that 
what  have  been  called  fpermatic  animals,  are  not  crea- 
tures really  endowed  with  life,  but  fomething  proper 
to  compofe  a  living  creature  ;  and  he  diftinguiflies  them 
by  the  name  of  organic  particles.  The  fame  individual 
kinds  of  animals  he  declares  he  has  found  in  the  fluids 
feparated  from  the  ovaria  of  females ;  and  for  the  truth 
of  this  appeals  to  the  teflimony  of  Mr  Needham,  who 
was  an  eye  witnefs  of  his  experiments.  He  alfb  brings 
an  additional  proof  of  his  doctrine  from  Mr  Needham's  Needham's 
obfervations  011  the  milt  of  the  calmar,  a  fpecies  of  cut-  exper- 
tle-filh.  Here  the  fpermatic  animals,  at  leaft  what  iments  on 
have  the  only  appearance  of  life,  are  vaflly  larger  than  tne  miIt  °* 
in  any  other  creature,  fo  as  to  be  plainly  vifible  to  the  the  ca'maT- 
naked  eye.  When  magnified,  they  appear  as  at  fig.  19. 
and  20.  a.  Their  firft  appearance  is  at  fig.  19.  a  and  b, 
when  they  referable  fprings  inclofed  in  a  tranfparent 
cafe.  Thefe  fprings  were  equally  perfect  at  firft  as  af- 
terwards; only  in  time  they  contracted  themfelves,  and 
became  like  a  kind  of  fcrew.  The  head  of  the  cafe  is 
a  fpecies  of  valve  which  opens  outward,  and  through 
which  every  thing  within  may  be  forced  out.  It  con- 
tains, befides,  another  valve  b,  a  little  barrel  c,  and  a 
fpongy  fubflance  d  e.  Thus  the  whole  machine  con- 
fifls  of  an  outer  tranfparent  cartilaginous  cafe  a,  the  fu-  F-  .0 
perior  extremity  of  which  is  terminated  by  a  round 
head  formed  by  the  cafe  itfelf,  and  performs  the  office 
of  a  valve.  This  external  cafe  contains  a  tranfparent 
tube ;  which  includes  the  fpring,  a  pilton  or  valve,  a 
little  barrel,  and  a  fpongy  fubflance.  The  fcrew  oc- 
cupies the  fuperior  part  of  the  tube  and  cafe,  the  pifton' 
and  barrel  are  fituated  in  the  middle,  and  the  fpongy 
fubflance  occupies  the  inferior  part.  Thefe  machines 
pump  the  liquor  of  the  milt ;  the  fpongy  fubflance  is 
full  of  this  liquor ;  and  before  the  animal  fpawns,  the 
whole  milt  is  only  a  congeries  of  thefe  bodies  which 
have  fucked  up  all  the  liquor  of  it.  Whenever  thefe 
fmall  machines  are  taken  out  of  the  body  of  the  ani- 
mal, and  put  in  water,  or  expofed  to  the  air,  they  be- 
gin to  act,  as  reprefented  fig.  19.  and  20;  the  fpring 
mounts  up,  and  is  followed  by  the  pifton,  the  barrel, 
and  the  fpongy  fubflance  which  contains  the  liquor: 
and,  as  foon  as  the  fpring  and  the  tube  in  which  it  is 
Contained  begin  to  ilfiie  out  of  the  cafe,  the  fpring 
plaits,  and  the  whole  internal  apparatus  moves,  till  the 
fpring,  the  pifton,  and  the  barrel,  have  entirely  efcaped 
from  the  cafe.  When  this  is  effected,  all  the  reft  in- 
ftantly  follow,  and  the  milty  liquor  which  had  been 
pumped  in,  and  confined  in  the  fpongy  fubflance,  runs 
out  through  the  barrel.  ,a 

According  to  this  account,  the  milt  of  the  calmar  Conclusion 
contains  no  animalcules;  and  therefore  we  may  from  againft  the 
analogy  conclude,  that  the  fmall  moving  bodies  which  exiftenceof 
are  to  be  feen  in  the  femen  of  other  animals,  are  not ammalcule9 
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really  creatures  endowed  with  life.  M.  Buffon  extends 
the  analogy  ftill  further ;  and  concludes,  that  all  the 
moving  bodies  which  are  to  be  found  in  the  infufions  ei- 
ther of  animal  or  vegetable  fubflances  are.  of  a  fimilar 
nature.  "  To  difcovef  (fays  he)  whether  all  the  parts 
of  animals,  and  all  the  feeds  of  plants,  contained  mov- 
ing organic  particles,  I  made  infufions  of  the  flefh  of 
different  animals,  and  of  the  feeds  of  more  than  20  dif- 
ferent fpecies  of  vegetables ;  and  after  remaining  fome 
days  in  clofe  glaffes,  I  had  the  pleafure  of  feeing  organic 
moving  particles  in  all  of  them.  In  fome  they  appeared 
fooner,  in  others  later  ;  fome  preferved  their  motions 
for  months,  and  others  foonloftit.  Some  at  firft  produc- 
ed large  moving  globules  refembling  animals,  which 
changed  their  figure,  fplit,  and  became  gradually  fmall- 
er.  Others  produced  only  fmall  globules,  whofe  motions 
were  extremely  rapid  ;  and  others  produced  filaments, 
which  grew  longer,  feemed  to  vegetate,  and  then 
fwelled  and  poured  forth  torrents  of  moving  globules." 

This  laft  obfervation  gave  rife  to  a  new  fyftem.  Ba- 
ron Munchanfen,  perceiving  that  the  laft  mentioned 
moving  globules,  after  moving  for  fome  time,  began 
again  to  vegetate,  concluded  that  they  were  firft  ani- 
mals and  then  plants. — This  ftrange  hypothefis  Mr  El- 
lis has  overturned  in  the  paper  already  quoted  ;  in 
which  he  afferts,  that  they  are  no  other  than  the  feeds 
of  that  genus  of  fungi  called  mucor  or  mouldinefs ,  and 
that  their  motion  is  owing  to  numbers  of  minute  ani- 
malcules attacking  them  for  food.  "  Having  (fays he), 
at  therequeft  of  Dr Linnaeus,  madefeveral  experiments 
on  the  infufion  of  mulhrooms  in  water,  in  order  to  prove 
the  theory  of  Baron  Munchanfen,  that  their  feeds  are 
firft  animals,  and  then  plants  (which  he  takes  notice  of 
in  his  fyftem  of  Nature,  p.  1326,  under  the  genus  of 
chaos,  by  the  name  of  chaos  fungcrnm  feminuvi),  it 
appeared  evidently,  that  the  feeds  were  put  into  mo- 
tion by  very  minute  animalcules,  which  proceeded  from 
the  putrefaction  of  the  muthroom  :  for,  by  pecking  at 
thefe  feeds,  which  are  reddifh,  light,  round  bodies, 
they  moved  them  about  with  great  agility  in  a  variety 
of  directions ;  while  the  little  animals  themfelves  were 
fcarce  vifible,  till  the  food  they  had  eaten  had  difco- 
vered  them.  The  fatisfaction  I  received  from  clearing 
up  this  point,  led  me  into  many  other  curious  and  in- 
terefting  experiments. 

"  The  ingenious  Mr  Needham  fuppofes  thefe  little 
tranfparent  ramified  filaments,  and  jointed  or  coralloid 
bodies,  which  the  microfcope  difcovers  to  us  on  the 
furface  of  moft  animal  and  vegetable  infufions  when  they 
become  putrid,  to  be  zoophytes,  or  branched  animals  : 
but  to  me  they  appear,  after  a  careful  fcrutiny  with  the 
bed  glaffes,  to  be  of  that  genus  of  fungi  called  mucor, 
or  mouldinefs  ;  many  of  which  Michelius  has  figured, 
and  Linnasus  has  accurately  defcribed. 

"  Their  vegetation  is  fo  amazingly  quick,  that  they 
may  be  perceived  in  the  microfcope  even  to  grow  and 
feed  u«der  the  eye  of  the  obferver. 

"  Mr  Needham  has  pointed  out  to  us  a  fpecies  that 
is  very  remarkable  for  its  parts  of  fructification.  (See 
Philosophical  Tranfactions,  vol.  xlv.  tab.  5.  fig.  3.  a, 
A.).  This,  he  fays,  proceeded  from  an  infufion  of 
bruifed  wheat. 

"  I  have  feen  the  fame  fpecies  arife  from  the  body  of 
a  dead  fly,  which  was  become  putrid  by  lying  floating 
for  fome  time  in  a  glafs  of  water,  where  fome  flowers 


had  been  in  the  month  of  Auguft  1768.  This  fpecies 
of  mucor  fends  forth  a  mafs  of  tranfparent  filamentous 
roots ;  from  whence  arife  hollow  firms,  that  fupport 
little  oblong  oval  fccd-veffels,  with  a  hole  on  the  top 
of  each.  From  thefe  I  could  plainly  fee  minute  globu- 
lar feeds  iffue  forth  in  great  abundance  with  an  elaftic 
force,  and  turn  about  in  the  water  as  if  they  were  ani- 
mated. 

"  Continuing  to  view  them  with  fome  attention,  I 
could  juft  difcover  that  the  putrid  water  which  fur- 
rounded  them  was  full  of  the  minuteft  animalcula ;  and 
that  thefe  little  creatures  began  to  attack  the  feeds  of 
the  mucor  for  food,  as  I  have  obferved  before  in  the 
experiment  on  the  feeds  of  the  larger  kind  of  fungi  or 
mulhrooms.  This  new  motion  continued  the  appear- 
ance of  their  being  alive  for  fome  time  longer:  but, 
foon  after  many  of  them  arofe  to  the  furface  of  the 
water,  remaining  there  without  motion  ;  and  a  fuccef- 
fion  of  them  afterwards  coming  up,  they  united  toge- 
ther in  little  thin  maffes,  and  floated  to  the  edge  of  the 
water,  remaining  there  quite  inactive  during  the  time 
of  obfervation. 

As  this  difcovery  cleared  up  many  doubts  which 
I  had  received  from  reading  Mr  Needham 's  learned  dif- 
fertation,  I  put  into  the  glafs  feveral  other  dead  flies, 
by  which  means  this  fpecies  of  mucor  was  propagated 
fo  plentifully,  as  to  give  me  an  opportunity  of  fre- 
quently trying  the  fame  experiment  to  my  full  fatis- 
faction. 

"  Laftly,  Thefe  jointed  coralloid  bodies,  which  Mr 
Needham  calls  chaplets  and  pearl  necklaces,  I  have  feen 
frequently  very  diflinctly.  Thefe  appear  not  only  011 
an  infufion  of  bruifed  wheat  when  it  becomes  putrid, 
but  on  moft  other  bodies  when  then  they  throw  up  a  vif- 
cidfeum  and  are  in  a  ftate  of  putrefaction.  Thefe,  then, 
are  evidently  no  more  than  the  moft  common  mucor, 
the  feeds  of  which  are  every  where  floating  in  the  air; 
and  bodies  in  this  ftate  afford  them  a  natural  proper  foil 
to  grow  upon.  Here  they  fend  downwards  their  fine 
tranfparent  ramified  roots  into  the  moifture  which  they 
float  upon ;  and  from  the  upper  part  of  the  fcum,  their 
jointed  coralloid  branches  rife  full  of  feed  into  little 
grove-like  figures.  When  a  fmall  portion  of  thefe 
branches  and  feeds  are  put  into  a  dropof  the  fame  putrid 
water  upon  which  the  fcum  floats,  many  of  thefe  millions 
of  little  animalcula  with  which  it  abounds,  immediately 
feizc  them  as  food,  and  turn  them  about  with  a  variety 
of  motions,  as  in  the  experiments  on  the  feeds  of  the 
common  mufhrooms,  either  fingly,  or  two  or  three  feeds 
connected  together ;  anfwering  exactly  to  Mr  Need- 
ham's  defcription,  but  evidently  without  any  motion  of 
their  own,  and  confequently  not  animated." 

M.  Buffon,  however,  is  not  content  with  denying  life 
only  to  thofe  beings  where  the  figns  of  it  are  the  moft 
equivocal;  but  includes  in  the  fame  rank  of  organic 
particles,  almoft  every  animal  too  fmall  to  be  difcover- 
ed  by  the  naked  eye,  and  even  fome  of  thofe  whofe  mo- 
tions are  evidently  perceptible  to  the  eye.  "  Al- 
moft all  microfcopic  animals  (fays  he),  are  of  the 
fame  nature  with  the  moving  bodies  in  the  feminal 
fluids  and  infufions  of  animal  and  vegetable  fubflances. 
The  eels  in  pafte,  in  vinegar,  &c.  are  all  of  the  fame 
nature,  and  derived  from  the  fame  origin.  There  are, 
perhaps,  as  many  beings  that  either  live  or  vegetate, 
produced  by  a  fortuitous  afTemblage  of  organic  parti- 
.  E  2  cles, 
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cles,  as  by  a  confta nt  and  fucceflive  generation.  Some 
of  them,  as  thofeof  the  calmar,  are  only  a  kind  of  ma- 
chines, which,  though  exceedingly  fimple,  are  very 
active.  Others,  as  the  fpermatic  animalcules,  feem  to 
imitate  the  movements  of  animals.  Others  referable 
vegetables  in  their  manner  of  growth  and  extenfion. 
There  are  others,  as  thofe  of  blighted  wheat,  which 
at  pleafnre  can  be  made  alternately  cither  to  live  or 
die,  and  it  is  difficult  »  know  to  what  they  fhould  be 
compared.  There  are  ftill  others,  and  in  great  num- 
bers, which  are  at  firft  a  kind  of  animals,  then  be- 
come a  fpecies  of  vegetables,  and  again  return  alter- 
nately to  their  vegetable  Mate.  The  eels  in  pafte  have 
no  other  origin  than  the  union  of  the  organic  particles  of 
the  moft  eflential  part  of  the  grain.  The  firft  eels  that 
appear  arc  certainly  not  produced  by  other  eels;  but 
though  they  are  not  propagated  themfelves  they  fail  not 
to  engender  other  living  eels.  By  cutting  them  with  the 
point  of  a  lancet,  we  difcover  fmaller  eels  iffuing  in 
great  numbers  out  of  their  bodies.  The  body  of  this  a- 
nimal  feems  to  be  only  a  fheath  or  fac,  containing  a 
multitude  of  fmaller  animals,  which  perhaps  are  other 
iheatbs  of  the  fame  kind,  in  which  the  organic  matter 
is  affimilated  into  the  form  of  eels." 

Though  we  can  by  no  means  pretend  to  account  for 
ing  incon-  the  appearance  of  thefe  animalcules,  yet  we  cannot  help 
obferving,  that  our  ignorance  of  the  caufe  of  any  phe- 
nomenon is  no  argument  againft  its  exiftence.  Though 
we  are  not  able  to  account  in  a  fatisfa<5lory  manner  for 
the  origin  of  the  native  Americans,  we  fuppofe  M. 
BufFon  himfelf  would  reckon  it  abfurd  to  maintain  that 
the  Spaniards  on  their  arrival  there  found  only  organic 
p articles  moving  about  in  diforder.  The  cafe  is  the 
very  fame  with  the  eels  in  pafte.  They  are  exceeding- 
ly minute  in  comparifon  with  us ;  but  with  the  folar 
microfcopc,  Mr  Baker  has  made  them  affume  a  more 
refpectable  appearance,  fo  as  to  have  a  diameter  of  an 
inch  and  an  half,  or  two  inches,  and  a  length  propor- 
tionable. They  fwam  up  and  down  very  brifkly ;  the 
motion  of  their  interlines  was  plainly  viiible  ;  when  the 
-water  dried  up,  they  died  with  apparent  agonies,  and 
their  months  gaped  very  wide.  Were  we  to  find  a  crea- 
ture of  the  lize  of  this  magnified  eel,  gafping  in  a  place 
where  water  had  lately  been,  we  certainly  would  ne- 
ver conclude  it  to  be  an  organic  particle,  or  a  fortuitous 
affemblage  of  them ;  but  a  fifh.  "Why  then  fhould  we 
conclude  otherwife  with  regard  to  the  eel  while  in  its 
natural  ftate,  than  that  it  is  a  little  filh  ?  In  reafoning  on 
this  fubjecl,  we  ought  always  to  remember,  that,  how- 
ever eifential  the  diftinction  of  bodies  into  great  and 
fmall  may  appear  to  us  they  are  not  fo  to  the  Deity; 
with  whom,  as  Mr  Baker  well  expreffes  himfelf,  "  an 
atom  is  as  a  world,  and  a  world  but  as  an  atom." — 
"Were  the  Deity  to  exert  his  power  for  a  little,  and 
give  a  natural  philofopher  a  view  of  a  quantity  of  pafte 
filled  with  eels,  from  each  of  whofe  bodies  the  light 
was  reflected  as  when  it  paifes  through  a  folar  microf- 
cope  ;  inftead  of  imagining  them  organic  particles,  the 
pafte  would  appear  like  a  little  mountain,  he  would 
probably  look  upon  the  whole  as  a  monftrous  affemblage 
of  ferpents,  and  be  afraid  to  come  near  them.  Where- 
ever,  therefore,  we  difcover  beings  to  appearance  en- 
dowed with  the  principle  of  fclf-prcfervation,  or  what- 
ever elfe  we  make  the  characteristic  of  animals,  nei- 
ther the  frr.allncfs  of  their  fize,  nor  the  impoflibility  of 


our  knowing  how  they  come  there,  ought  to  caufe  us 
doubt  of  their  being  really  animated. — At  the  fame 
time,  it  mult  alfo  be  remembered,  rhat  motion  is  not 
always  a  characteriftic  of  animal  life,  even  though 
the  moving  bodies  ihould  avoid  one  another,  or  any 
feeming  obftacle  placed  in  their  way.  We  know,  that 
inanimate  bodies,  when  electrified,  will  avoid  others 
endowed  with  an  electricity  of  t.he  fame  kind,  and  ad- 
here to  thofe  which  have  the  oppofite  one.  As  we  are 
by  no  means  acquainted  with  the  utmofl  powers  of 
electricity,  but  on  the  contrary,  from  what  we  do 
know  of  it  have  all  the  reafon  in  the  world  to  conclude 
that  it  can  produce  effects  utterly  beyond  our  compre- 
lienfion,  it  is  impoffible  for  us  to  know  what  fhare  it 
may  have  in  producing  the  motions  obferved  in  vege- 
table infufions,  or  in  the  femen  of  animals. — We  may 
alfo  further  obferve,  that  though  in  Mr  Ellis's  experi- 
ment of  the  boiled  potatoe  he  took  it  for  granted  that 
every  feed  of  animal  life  would  be  deftroyed  by  the 
boiling  water,  yet  even  this  cannot  be  proved ;  nay, 
on  the  contrary,  it  hath  been  proved  by  undeniable  ex- 
periments, that  the  human  body  itfelf  hath  endured 
a  heat  of  240  degrees  of  Fahrenheit  (28  degrees  above 
that  of  boiling  water)  without  injury.  The  eggs  of 
thefe  animalcula  might  therefore  be  itrong  enough  to 
refill  the  heat  hitherto  ufed  in  Mr  Ellis's  or  any  other 
experiment. 

A  confiderable  objection  to  the  exiftence  of  animal- 
cules in  the  femen  or  any  other  part  of  animal  bodies, 
muft  arife  from  the  total  exclufion  of  air  which  is  found 
fo  neceffary  to  the  life  of  larger  animals.  Some  instan- 
ces, however,  have  been  obferved  of  large  animals 
being  found  in  fuch  fituations  as  they  could  not  poffibly 
have  enjoyed  the  leaft  benefit  from  the  air  for  a  great 
number  of  years;  and  in  this  ftate  they  have  not  only 
lived,  but  lived  much  longer  than  they  would  other- 
wife  have  done. 

In  Toulon  harbour  and  the  road,  are  found  folid  hard 
ftones,  and  perfectly  entire  ;  containing,  in  different 
cells,  fecluded  from  all  communication  with  the  air, 
feveral  living  fhell-fifh,  of  an  exquifite  tafte,  called 
Daily H,  i.  e.  Dates:  to  come  at  thefe  fifh,  the  ftones 
are  broken  with  mauls.  Alfo,  along  the  coaft  of  An- 
conia,  in  the  Adriatic,  are<flones  ufually  weighing  a- 
bout  50  pounds,  and  fometimes  even  more;  the  outfide 
rugged  and  eafily  broken,  but  the  infide  fohard,  as  to 
require  a  ftrong  arm  and  an  iron  maul  to  break  them  : 
within  them,  and  in  feparate  niches,  are  found  fmall 
fhell-fifh,  quite  alive,  and  very  palatable,  called  Soletiej 
or  Cappe  lung/ie.  Thefe  facts  are  attefted  by  GafTendi, 
Blonde],  Mayol,  the  learned  biihop  of  Sulturara,  and 
more  particularly  byAldrovandi  a  phyfician  of  Bologna. 
The  two  latter  fpeak  of  it  as  a  common  fact  which 
they  themfelves  faw. 

In  the  volume  for  1719,  of  flie  Academy  of  Sciences 
at  Paris,  is  the  following  paffage : 

"  In  the  foot  of  an  elm,  of  the  bignefs  of  a  pretty 
corpulent  man,  three  or  four  feet  above  the  root,  and 
exactly  in  the  centre,  has  been  found  a  live  toad,  mid- 
dle fized,  but  lean,  and  filling  up  the  whole  vacant 
fpace :  no  fooncr  was  a  paffage  opened,  by  fplitting  the 
wood,  than  it  fcuttled  away  very  haftily :  a.  more  firm 
and  found  elm  never  grew  ;  fo  that  the  toad  cannot  be 
fuppofed  to  have  got  into  it.  The  egg  whence  it  was 
formed,  mult,  by  fomc  very  lingular  accident,  have 
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Animal-    been  lodged  in  tke  tree  at  its  firtt  growth.    There  the 

rale.      creature  had  lived  without  air,  feeding  on  the  Subftance 

""" v— ~ '  of  the  tree,  and  growing  'only  as  the  tree  grew.     This 

is  attefled  by  Mr  Hubert,  profeffor  of  philofophy  at 

Caen." 

The  volume  for  the  year  1731  has  a  fimilar  obSer- 
vation,  expreffed  in  thefe  words  : 

"  In  1 719,  we  gave  an  account  of  a  fact,  which, 
though  improbable,  was  well  attefled  ;  that  a  toad  had 
been  found  living  and  growing  in  the  ftem  of  a  mid- 
dling elm,  without  any  way  for  the  creature  to  come 
out  or  to  have  got  in.  M.  Seigne,  of  Nantes,  Jays  be* 
fore  the  academy  a  fact  juft  of  the  very  fame  nature, 
except  that,  inflead  of  an  elm,  it  was  an  oak,  and  lar- 
ger than  the  elm,  which  ftill  heightens  the  wonder.  He 
judges,  by  the  time  requifite  for  the  growth  of  the 
oak,  that  the  toad  muft  have  fubfifled  in  it,  without 
air,  or  any  adventitious  aliment,  during  80  or  100 
years.  "M.  Seigne  feeins  to  have  known  nothing  of  the 
fact  in  1719." 

With  the  two  foregoing  may  be  clafled  a  narrative 
of  Ambrofe  Pare  chief  furgeon  to  Henry  III.  king  of 
France,  who,  being  a  very  Senfible  writer,  relates  the 
following  fact,  of  which  he  was  an  eye  witnefs  : 

"  Being  (fays  he)  at  my  feat,  near  the  village  of 
Mendon,  and  over-looking  a  quarry-man  whom  1  had 
fet  to  break  fome  very  large  and  hard  ftones  ;  in  the 
middle  of  one  we  found  a  huge  toad,  full  of  life,  and 
without  any  vifible  aperture  by  which  it  could  get  there. 
I  began  to  wonder  how  it  received  birth,  had  grown 
and  lived  ;  but  the  labourer  told  me,  it  was  not  the 
firft  time  he  had  met  with  a  toad,  and  the  like  creatures, 
within  huge  blocks  of  ftones  and  no  vifible  opening  or 
jfiflure." 

Obfervations  of  living  toads,  found  in  very  hard 
and  .entire  ftones,  occur  in  feveral  authors,  particularly 
JBaptifl  Fulgofa  doge  of  Genoa,  the  famous  phyfi- 
cians  Agricola  and  Horftius,  and  lord  Verulam :  others 
give  very  fpecious  accounts  of  Snakes,  frogs,  crabs,  and 
lobfters,  being  found  alive,  inclofed  within  blocks  of 
marble,  rocks,  and  large  ftones. 

An  instance  fimilar  to  thefe,  of  the  truth  of  which 
we  have  no  reafon  to  doubt,  was  obferved  in  England 
in  the  year  1773,  where  a  large  toad  was  found  in 
the  middle  of  a  piece  of  coal  having  not  the  leaft  vifible 
crack  or  fiffure. 
rg  Upon  the  whole,  therefore,  though  philofophers  are 

Thefubjeift  not  vet  aDle  t0  diScover  how  thefe  minute  creatures 
ftill  ob-  are  produced  ;  yet,  that  there  really  are  animals  much 
fcure.  fmaller  than  what  we  can  difcern  with  our  naked  eye, 
Seems  to  be  indifputable.  The  Subject,  however,  is  ftill 
evidently  obfeure,  and  will  no  doubt  require  the  ut- 
moft  attention  of  philofophers,  as  well  as  further  im- 
provements in  the  conftruction  of  microfcopes,  fully  to 
invefligate  it. 

Animalcula  are  faid  to  be  the  caufe  of  various  dis- 
orders. The  itch,  from  feveral  experiments,  is  affirm- 
ed to  be  a  diforder  arifmg  from  the  irritations  of  a  fpe- 
cies  of  animalcula  found  in  the  puflules  of  that  ail- 
ment ;  whence  the  communication  of  it  by  contact  from 
one  to  another  is  eafily  conceived,  as  alfo  the  reafon  of 
the  cure  being  effected  by  cutaneous  applications.  On 
this  foundation  fbme  have  attributed  the  Small-pox 
and  mealies,  and  infectious  difeafes;  others  the  epilep- 
iy,  &c.  to  animalcules.    Langius  goes  farther,   and 


pretends  to  reduce  all  difeafes  in  general  to  the  fame 
principle.  A  late  writer  at  Paris,  who  aifumed  the 
title  of  an  Engliih  phyfician,  has  done  more.  He  not 
only  accounts  for  all  difeafes,  but  for  the  operations  of 
all  medicines,  from  the  hypotheSis  of  animalcules.  He 
has  peculiar  animals  for  every  difeafe  ;  Scorbutic  ani- 
malcules, podagrical animalcules,  variolousanimalculcs, 
&c.  all  at  his  Service.  Journ.  dts  Scav.  torn.  Ixxxii. 
p.  535,  &c. 

But  as  mofl  difcoveries  in  natural  philofophy  have 
laid  a  foundation  for  the  warm  imaginations  of  fome 
men  to  form  vifionary  theories,  to  the  great  prejudice 
of  real  knowledge*;  fo  thofe  relating  to  animalciiia  have 
been  drawn  in,  however  improperly,  to  fupport  the 
mofl  whimfical  and  chimerical  fyftems. 

JxiMAUVLES hivifible. — Naturalills  fuppofe  another 
fpecies  or  order  of  invilible  animalcules,  viz.  fuch  as  e- 
fcape  the  cognizance  even  of  the  belt  microfcopes,  and 
give  many  probable  conjectures  in  relation  to  them. 
Reafon  and  analogy  give  fome  fupport  to  the  exiflencc 
of  infinite  imperceptible  animalcules.  The  naked  eye, 
fay  fome,  takes  in  from  the  elephant  to  the  mite  ;  but 
there  commences  a  new  order  referved  only  for  the  mi- 
crofcope,  which  comprehends  all  thefe  from  the  mite 
to  thofe  27  millions  of  times  fmaller  ;  and  this  order 
cannot  be  yet  faid  to  be  exhaufted,  if  the  microfcope 
be  not  arrived  at  its  laft  perfection.  See  further  on 
this  fubject  the  article  Microscope. 

ANIMATED,  or  Animate,  in  a  general  fenfe, 
denotes  fomething  endowed  with  animal  life.  It  alfo 
imports  a  thing  to  be  impregnated  with  vermin  or  ani- 
malcules. 

Animated  Horfe-hairs.     See  HonsE-Hairs. 

ANIMATION  Signifies  the  informing  an  animal 
body  with  a  foul. — The  different  hypothefes  of  phyfi- 
cians  and  philofophers,  concerning  the  time  of  anima- 
tion, have  had  their  influence  on  the  penal  laws  made 
again  ft  artificial  abortions ;  it  having  been  made  capital 
to  procure  inifcarriage  in  the  one  State,  while  in  the 
other  it  was  only  deemed  a  venial  crime.  The  empe- 
ror Charles  V.  by  a  conflitution  publifhed  in  1532,  put 
the  matter  on  another  footing  ;  inflead  of  the  distinc- 
tion of  an  animated  and  unanimated  foetus,  he  intro- 
duced that  of  vital  and  non-vital  foetus,  as  a  thing 
of  more  obvious  and  eafy  decilion,  and  not  depending 
on  any  fyflem  either  of  creation,  traduction,  or  infu- 
fion.  Accordingly  a  foetus  is  faid,  in  a  legal  fenfe, 
to  be  animated,  when  it  is  perceived  to  jfiir  in  the 
womb  ;  which  ufually  happens  about  the  middle  of  the 
term  of  geflation. 

ANIME,  in  heraldry,  a  term  ufed  when  the  eyes  of 
a  rapacious  creature  are  borne  of  a  different  tincture 
from  the  creature  itfelf. 

Anime,  a  refin  exfuding  from  the  trunk  of  a  large 
American  tree,  called  by  Pifo  jetaiba,  by  the  Indians 
courbaiil,  (a  fpecies  of  Hymenjea).  This  refin  is  of 
a  tranfparent  amber  colour,  a  light  agreeable  Smell,  and 
little  or  no  tafte.  It  dilfolves  entirely,  but  not  very 
readily,  in  rectified  Spirit  of  wine  ;  the  impurities, 
which  are  often  in  large  quantity,  remaining  behind. 
The  Brazilians  are  faid  to  employ  anime  in  fumiga- 
tions for  pains  and  aches  proceeding  from  a  cold  caufe  : 
with  us,  it  is  rarely,  if  ever,  made  uSe  of  for  any  medi- 
cinal purpofes. 

ANIMETTA,    among   eccleSiaflical   writers,    de- 
notes 
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notes  the  cloth  wherewith  the  cup  of  the  eucharift  is 
covered. 

ANINGA,  in.  commerce,  a  root  which  grows  in  the 
Antilles  i (lands,  and  is  pretty  much  like  the  China 
plant.  It  is  tiled  by  fugar-bakers  for  refining  the 
fugar. 

ANJOU,  a  province  and  duchy  of  France,  bounded 
on  the  eaft  by  Touraine,  on  the  fouth  by  Poictou,  on 
the  weft  by  Bretagne,  and  on  the  north  by  Maine.  It 
is  70  miles  in  length,  and  in  breadth  60.  Through  this 
province  run  five  navigable  rivers  :  the  Loire,  which 
divides  it  into  two  parts ;  the  Vienne,  the  Tone,  the 
Maienne,  and  the  Sarte. 

The  air  is  temperate,  and  the  country  agreeably  di- 
verfified  with  hills  and  meadows.  There  are  33  forefts 
of  oak-trees  mixed  with  beech.  The  country  produces 
white-wine,  wheat,  barley,  rye,  oats,  peafe,  beans,  flax, 
hemp,  walnuts,  and  fome  chefhuts.  In  Lower  Anjou 
they  make  cyder.  There  are  fruit-trees  of  all  kinds, 
and  pafture  proper  for  horfes.  The  greatefl  riches  of 
the  province  confift  in  cows,  oxen,  and  fheep.  There 
are  feveral  coal  and  iron  mines ;  and  yet  there  are  but 
two  forges  in  the  whole  province.  There  are  quarries 
of  marble  and  of  date  ;  as  well  as  quarries  of  white 
ftone,  proper  for  building,  on  the  fide  of  the  river  Loire. 
Here  are  alfo  feveral  faltpetre-works  and  fome  glafs- 
houfes.  The  remarkable  towns,  befides  Angers  the  ca- 
pital, are  Saumur,  Brifac,  Pons  de  Cea,  La  Fleche, 
and  Beaufort. 

ANIO,  (Cicero,  Horace,  Prifcian) ;  Anien,  (Sta- 
tius) ;  now  /'/  Teverone  :  a  river  of  Italy,  which  falls 
into  the  Tiber,  three  miles  to  the  north  of  Rome,  not 
far  from  Antemnse.  It  rifes  in  a  mountain  near  Tre- 
ba,  (Pliny)  ;  and,  running  through  the  country  of  the 
iEquiculi,  or^Squi,  it  afterwards  feparated  the  Latins 
from  the  Sabines  ;  but  nearer  its  mouth,  or  confluence, 
it  had  the  Sabines  on  each  fide.  It  forms  three  beau- 
tiful lakes  in  its  courfe,  (Pliny).  In  the  territories  of 
Tibur  it  falls  from  a  great  height,  and  there  forms  a 
very  rapid  cataract  ;  hence  the  epithet  pneceps,  and 
hence  the  fteam  caufed  by  its  fall,  (Horace),  Anienus 
is  the  epithet  formed  from  it,  (Virgil,  Propertius)  : 
AnUnus  is  alfo  the  god  of  the  river,  (Propertius,  Sta- 
tius). 

ANISUM,  or  Anise.     See  Pimpinexla. 

ANKER,  a  liquid  meafure  at  Amfterdam.  It  con- 
tains about  32  gallons  Englifh  meafure. 

ANKLE,  in  anatomy,  the  joint  which  connects  the 
foot  to  the  leg. — We  have  an  account  of  the  menfes 
being  regularly  evacuated  at  an  ulcer  of  the  ankle, 
Edin.  Med.  Obf.  vol.  iii.  art.  29. 

ANN,  or  Annat,  in  Scots  law,  is  half  a  year's  fti- 
pend,  which  the  law  gives  to  the  executors  of  Minifters 
of  the  church  of  Scotland,  over  and  above  what  was 
due  to  the  minifter  himfelf,  for  his  incumbency. 

ANNA,  one  of  the  three  principalities  into  which 
Arabia  deferta  is  divided. 

Anna,  one  of  the  chief  cities  of  the  above  principa- 
lity, and  formerly  a  famed  mart-town,  is  fituated  in 
Lat.  33.  57.  and  E.  Long.  42.  10.  on  the  river  Eu- 
phrates, in  a  fruitful  and  plcafant  foil.  It  has  two 
itreets,  which  are  divided  by  the  river.  That  on  the 
Mefopotamia  fide  is  about  two  miles  long,  but  thinly 
peopled,  and  by  none  but  tradefmen  ;  that  on  the  op- 
poftte  fide  is  about  fix  miles  in  length,  and  it  is  there 


that  the  principal  inhabitants  of  the  city  dwell.  Every 
houfe  has  fome  ground  belonging  to  it ;  and  thefe 
grounds  are  loaded  with  noble  fruit-trees,  as  lemons,  , 
oranges,  citrons,  quinces,  figs,  dates,  pomegranates, 
olives,  all  very  large  and  in  great  plenty.  Some  of 
the  flat  grounds  are  fown  with  corn  and  other  grain, 
which  yields  likewife  a  confiderable  crop.  This  city  is 
the  common  rendezvous  of  all  the  robbers  that  infeft 
the  country,  and  from  which  they  difperfe  themfelves 
into  all  parts  of  the  Defart.  Here  they  meet  to  con- 
fult ;  here  they  hold  their  grand  council,  and  deliberate 
where  to  rob  next  with  fuccefs.  It  is  with  great  dif- 
ficulty that  the  Turkifh  aga,  and  the  janiflaries,  who 
are  kept  here,  can  levy  the  tribute  impofed  by  the 
Turks  on  all  the  commodities  carried  through  this 
city,  which  is  one  of  the  great  thorough-fares  for  the 
palling  of  the  caravans  that  go  to  and  from  Aleppo, 
Tripoli,  Damafcus,  Bagdad,  and  fome  other  parts  of 
the  Turkifh  empire. 

Anna  Comnena.     See  Comnena. 

ANNABON.     SeeANNOBON. 

ANNALE,  in  the  Church  of  Rome,  a  term  applied 
to  the  mafles  celebrated  for  the  dead  during  a  whole 
year. 

ANNALIS  clavus,  the  nail  which  the  Pr«tor, 
Conful,  or  Dictator,  drove  into  the  wall  of  Jupiter's 
temple  annually  upon  the  Ides  of  September,  to'fhow 
the  number  of  years.  But  this  cuftom  was  fuperfeded 
by  reckoning  years  by  confulihips.  The  ceremony 
was  fometimes  performed  to  avert  the  plague,  &c. 

ANNALS,  in  matters  of  literature,  a  fpecies  of  hi- 
ftory,  which  relates  events  in  the  chronological  order 
wherein  they  happened.  They  differ  from  perfect  hi- 
ftory  in  this,  that  annals  are  but  a  bare  relation  of  what 
pafTes  every  year,  as  a  journal  is  of  what  pafTes  every 
day  ;  whereas  hiftory  relates  not  only  the  tranfactions 
themfelves,  but  alfo  the  caufes,  motives,  and  fprings  of 
actions.  Annals  require  nothing  but  brevity  ;  hiftory 
demands  ornament. — Cicero  informs  us  of  the  origin 
of  annals.  Topreferve  the  memory  of  events,  xhtPon- 
tifsx  Maximus,  fays  he,  wrote  what  pa/Ted  each  year, 
and  expofed  it  on  tables  in  his  own  houfc,  where  every 
one  was  at  liberty  to  read  ;  this  they  called  annates 
.maximi ;  and  hence  the  writers  who  imitated  this  fim- 
ple  method  of  narrating  facts  were  called  annalifls. 

ANNAN,  the  capital  of  Annandale,  a  divifion  of 
Dumfriesfhire  in  Scotland  ;  a  finall  town,  containing 
500  or  600  inhabitants,  and  fituated  on  a  river  of  the 
fame  name,  in  W.  Long.  30.  N.  Lat.  54.  40.  This 
place,  which  is  a  royal  borough,  has  fome  trade  in  wine, 
and  exports  annually  between  20  and  30,000  Win- 
chefler  bufhels  (10  and  15,000  bolls)  of  corn.  Veffels 
of  about  250  tons  can  come  within  half  a  mile  of  the 
town ;  and  of  60,  as  high  as  the  bridge  ;  which  con- 
fifts  of  five  arches,  defended  by  a  gateway.  A  fabric 
for  carding  and  fpinning  of  cotton  has  lately  been, 
erected,  and  the  town  begins  to  increafe.  Here  was 
formerly  a  caftle ;  which  was  built  by  the  Bruces  after 
they  became  lords  of  Annandale.  Upon  the  death  of 
David  II.  the  fon  of  King  Robert,  ini37i,  this  caftle 
(Lochmaben),  and  the  lordfhip  of  Annandale,  came  to 
Thomas  Randolf  Earls  of  Murray,  and  went  with  his 
fifter  Agnes  to  the  Dunbars,  Earls  of  March  :  after 
their  forfeiture  it  went  to  the  DouglafTes,  who  alfo, 
loft  it  by  the  fame  fate ;  and  then  having  come  to 
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Annan.    Alexander  Duke  of  Albany,  he,  for  rebelling  againii: 
Annand.    his  brother  King  James  III.  and  plundering  the  fair  of 

' *       '  Lochmaben   in  1484,  was  alio  forfeit.     Since  which 

time  it  continued  in  the  hands  of  the  King,  and  be- 
came the  great  key  of  the  weft  border. 

The  ftewarty  or  diftricl:  of  Annandale,  of  which 
Lochmaben  caftle  was  the  chief  fortalice,  is  a  fertile 
■vale,  24  miles  long  and  about  14  miles  broad  :  from 
its  vicinity  to  England,  and  the  continual  incurfions 
and  predatory  wars  of  the  borderers,  the  greateft  part 
of  it  was  uncultivated  and  common  :  but  fince  the  be- 
ginning of  the  prefent  century,  or  rather  within  the 
laft  thirty  years,  all  thefe  waftes  and  commons  have 
been  divided  and  brought  into  culture,  and  the  country 
has  aflumed  a  new  appearance  ;  which  may  be  afcribed 
not  only  to  the  divilion  of  the  commons,  but  likewife 
to  the  improvement  made  in  the  roads,  and  particular- 
ly in  the  great  weftcrn  road  from  Edinburgh  to  Lon- 
don by  Moffat,  Gratney,  and  Carlylle,  running  through 
this  vale,  and  carried  on  by  fome  gentlemen  of  the 
country,  after  they  had  obtained  an  aft  of  parliament 
"for  levying  a  toll  to  defray  the  expence  of  making  and 
keeping  it  in  repair. 

Annandale  formed  a  part  of  the  Roman  province  of 
Valentia  ;  and  Severus's  wall  ending  here,  it  abounds 
with  Roman  ftations  and  antiquities.  The  camps  at 
Birrens  in  Middlebie,  and  on  the  hill  of  Burnfwork, 
are  ftill  entire,  and  their  form  is  preferved  ;  and  the 
traces  and  remains  of  a  military  road  are  now  vifible  in 
different  parts  of  the  country.  The  rflins  of  the  honfe 
or  caftle  of  Auchincafs,  in  the  neighbourhood  of  Mof- 
fat, once  the  feat  of  that  potent  baron,  Thomas  Ran- 
dolph, Earl  of  Murray,  Lord  of  Annandale,  and  Re- 
gent of  Scotland,  in  the  minority  of  David  II.  covers 
above  an  acre  of  ground,  and  even  now  conveys  an  idea 
of  the  plan  and  ftrength  of  the  building.  The  ancient 
caftle  of  Comlongan  formerly  belonging  to  the  Mur- 
rays,  Earls  of  Annandale,  and  now  to  Lord  Stormont, 
is  ftill  in  a  tolerable  ftate  of  prefervation  ;  but  except 
this  caftle  and  that  of  Hoddom,  moll  of  the  other  old 
fortalices  and  towers  are  now  taken  down,  or  in  ruins. 

Annandale  is  a  marquifate  belonging  to  the  John- 
ftons,  and  the  chief  of  the  name. 

ANNAND  (William),  dean  of  Edinburgh,  in  Scot- 
land, the  fon  of  "William  Annand  minifter  of  Air, 
was  born  at  Air  in  1633.  Five  years  after,  his 
father  was  obliged  to  quit  Scotland  with  his  family, 
on  account  of  their  loyalty  to  the  king,  and  adhe- 
rence to  the  epifcopal  government  eftablilhed  by  law 
in  that  country.  In  1651,  young  Annand  was  ad- 
mitted a  fcholar  in  Univerfity  college  in  Oxford  ;  and 
though  he  was  put  under  the  care  of  a  prefbyterian 
tutor,  yet  he  took  all  occafions  to  be  prefent  at  the 
fermons  preached  by  the  loyal  divines  in  and  near  Ox- 
ford. In  1656,  being  then  bachelor  of  arts,  he  re- 
ceived holy  orders  from  the  hands  of  Dr  Thomas  Ful- 
war,  bifhop  of  Ardfert  or  Kerry  in  Ireland,  and  was 
appointed  preacher  at  Wefton  on  the  green  near  Bi- 
cefter  in  Oxfordshire,  where  he  met  with  great  en- 
couragement from  Sir  Francis  Norris  lord  of  that 
manor.  After  he  had  taken  his  degree  ofmafterof 
arts,  he  was  prefented  to  the  vicarage  of  Leighton- 
Buzzard  in  Bedfordfhire  ;  where  he  diftinguifhed  him- 
felf  by  his  edifying  manner  of  preaching,  till  1662, 
when  he  went  into  Scotland,  in  quality  of  chaplain  to 
John  Earl  of  Middleton.  the  king's  high-commiffioner 


to  the  church  of  that  kingdom.     In  the  latter  end  of   Ar.rtmd 
the  year  1663,  he  was  initiated  to  the  tolbooth  church  Annapolis 
at  Edinburgh,  and  from  thence  was  removed    fome  '       w 
years  after  to  the  trone  church  of  that  city,  which  is 
likewife  a  prebend.     In  April  1676,  he  was  nomi- 
nated by  the  king  to  the  deanery  of  Edinburgh  ;  and 
in  1685,  he  commenced  Doctor  of  Divinity  in  the 
univerfity  of  St  Andrew's.     He  wrote,  1.  Fides  Ca- 
tholha,  or   The  Doctrine  of  the  Catholic  Church  in 
eighteen  grand  Ordinances,  referring  to  the  word,  fa- 
craments,  and  prayer,  in  purity,  number,  and  nature, 
catholically  maintained,  and  publicly  taught  againft  he- 
ritics  of  all  forts.  Lond.  1661-2,  410.     2.    Solutions 
of  many  proper  and  profitable  queftions,  fnitable  to  the 
nature  of  each  Ordinance,  &c.  printed  with  the  Fides 
Catholica.     3.  Pattern  Quotidianau ;  or  A  fliort  Dif- 
conrfe  tending  to  prove  the  legality,  decency,  and  ex- 
pediency, of  fet  forms  of  prayers  in  the  Churches  of 
Chrift,  with  a  particular  Defence  of  the  Book  of  Com- 
mon Prayer  of  the  Church  of  England.  Lond.  1661, 
4to.     4.  Pater  NoJIer,  Our  Father  ;  or  The  Lord's 
Prayer  explained,  thefenfe  thereof,  andduties  there- 
in, from  Scripture,  Hiflory,  and  the  Fathers,  metho- 
dically cleared,  and  fuccinftly  opened.     Lond.   1670, 
8vo.     5.  Myjierium  Pietatis,  or  The  Myftcry  of  God- 
linefs,  &c.  Lond.   1672,  8vo.     6.  Doxotogia,  or  Glory 
to  the  Father,  the  Church's  Hymn,  reduced  to  glo- 
rifying the  Trinity.  Lond.   1672,  8vo.     7.  Dualttas, 
or  A  twofold  fubject  difplayed  and  opened,  conducc- 
able  to  godlinefs  and  peace  in  order  :  firft  Lex  loquent, 
the  honour  and  dignity  of  magiftracy,  with  the  duties 
thereupon,  &c.     Secondly,  Duorum   Unitas,   or  The 
agreement  of  magiftracy  and  miniftry  at  the  election 
of  the  honourable  magiftrates  at  Edinburgh,  and  open- 
ing of  the  Diocefan  Synod  of  the  Reverend  Clergy 
there.     Edin.  1674,  4to.     Dr  Annand  died  the  13th 
of  June   1689,  and  was  honourably  interred  in  the 
Grey-Friars  church  in  Edinburgh. 

ANNANO,  a  ftrong  fort  of  Italy,  in  the  duchy  of 
Milan.  It  has  been  twice  taken  by  the  French  ;  but 
was  reftored  to  the  duke  of  Savoy  in  1 706.  It  is  feated 
on  the  river  Tanaro,  in  E.  Long.  8.  30.  N.  Lat. 
44.  40. 

ANNAPOLIS,  the  capital  of  Maryland,  :n  North 
America;  faid  to  be  the  wealthieft  town  of  its  fize  in 
America.  Situated  at  the  mouth  of  the  river  Severn,  a- 
bont  30  miles  fouth  of  Baltimore.  It  was  formerly 
known  by  the  name  of  Severn,  and  received  its  prefent 
name  in  1694,  when  it  was  made  a  port  town,  and  the 
refidence  of  a  colle&or  and  naval  officer.  The  hotifes 
are  generally  large  and  elegant.  The  ftreets  generally 
diverge  from  the  ftate  houfe  like  the  radii  of  a  circle, 
the  ftate  houfe  is  the  nobleft  building  of  the  kind  in  A- 
merica.    W.  Long.  78.  10.  N.  Lat.  39.  25. 

Annapolis  Royal,  a  town  of  Nova  Scotia,  is  feat- 
ed in  the  bay  of  Fundy ;  and,  though  a  mean  place, 
was  formerly  the  capital  of  the  province.  It  has  one 
of  the  fineft  harbours  in  America,  capable  of  contain- 
ing 1000  vefTels  at  anchor  in  the  ntmoft  fecurity.  The 
place  is  alfo  protefted  by  a  fort  and  garrifon.  At  the 
bottom  of  the  harbour  is  a  point  of  land,  which  divides 
two  rivers  ;  and  on  each  fide  there  are  pleafant  mea- 
dows, which  in  fpring  and  autumn  are  covered  with  all 
forts  of  frefh-water  fowl.  There  is  a  trade  carried  on 
by  the  Indians  with  furs,  which  they  exchange  for  Eu- 
ropean goods.    W.  Long.  64.  5.  N.  Lat.  45.  10. 

ANNATES, 
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Annate.-.       ANNATES,  among  ecclefiaftical  writers,  a  year's 
Annealing-,  income  of  a  Spiritual  living. 

*  »<"~-~/  Thefe  were,  in  ancient  times,  given  to  the  Pope 
through  all  Chriftendom,  upon  the  deceafe  of  any  bi- 
j'nop,  abbot,  or  parifh-clerk,  and  were  paid  by  his  fuc- 
ceffor.  At  the  Reformation  they  were  taken  from  the 
Po;ic,  and  veftedin  the  king;  and,  finally,  Queen  Anne 
reftored  them  to  the  church,  by  appropriating  them  to 
■  the  augmentation  of  poor  livings. 

ANNEALING,  by  the  workmen  called  nealtng, 
is  particularly  ufed  in  making  glafs :  it  confiits  in  pla- 
cing the  bottles,  &c.  whilft  hot,  in  a  kind  of  oven,  or 
furnace,  where  they  are  fuffered  to  cool  gradually; 
they  would  otherwise  be  too  brittle  for  life. — Metals 
are  rendered  hard  and  brittle  by  hammering:  they  are 
therefore  made  red  hot,  in  order  to  recover  their  mal- 
leability ;  and  this  is  called  nealtng. 

The  difference  between  unannealed  and  annealed 
glafs,  with  refpect  to  brittlenefs,  is  very  remarkable. 
When  an  unannealed  glafs-veffel  is  broken,  it  often 
flies  into  a  finall  powrter,  with  a  violence  feemingly  very 
unproportioned  to  the  flroke  it  has  received.  In  ge- 
neral, it  is  in  greater  danger  of  breaking  from  a  very 
flight  ftroke  than  from  one  of  forne  confiderable  force. 
One  of  thofe  veffels  will  often  refift  the  effects  of  a 
piflol-bullet  dropt  into  it  from  the  height  of  two  or 
three  feet ;  yet  a  grain  of  fand  falling  into  it,  will  make 
it  burft  into  fmall  fragments.  This  takes  place  ibme- 
times  immediately  on  dropping  the  fand  into  it  :  but 
often  the  veffel  will  ftand  for  feveral-  minutes  after, 
feemingly  fecure  ;  and  then,  without  any  new  injury, 
it  will  fly  to  pieces.  If  the  veffel  be  very  thin,  it  does 
not  break  in  this  manner,  but  feems  to  poffefs  all  the 
properties  of  annealed  glafs. 

The  fame  phenomena  are  ftill  more  ftrikirgly  feen 
in  glafs  drops  or  tears.  They  are  globular  at  one  end, 
and  taper  to  a  fmall  tail  at  the  other.  They  are  the 
drops  which  fall  from  the  melted  mafs  of  glafs  on  the 
rods  on  which  the  bottles  are  made.  They  drop  into 
the  tubs  of  water  which  are  ufed  in  the  work  ;  the 
greater  part  of  them  burft  immediately  in  the  water. 
When  thofe  that  remain  entire  are  examined,  they  dis- 
cover all  the  properties  of  unannealed  glafs  in  thehigh- 
efl  degree.  They  will  bear  a  fmart  flroke  on  the 
thick  end  without  breaking  ;  but  if  the  fmall  tail  be 
broken,  they  burft  into  fmall  powder  with  a  loud  ex- 
plofion.  They  appear  to  burft  with  more  violence, 
and  the  powder  is  fmalleriu  an  cxhaufted  receiver  than 
in  the  open  air.  When  they  are  annealed,  they  lofe 
thofe  properties. 

Glafs  is  one  of  thofe  bodies  which  increafe  in  bulk 
when  pairing  from  a  fluid  to  a  folid  ftate.  When  it  is 
allowed  to  cryftallize  regularly,  the  particles  are  fo  ar- 
ranged, that  it  has  a  fibrous  texture :  it  is  elaftic,  and 
fufccptib'e  of  long  continued  vibrations  ;  but  when  a 
mafs  of  melted  glafs  is  fuddenlyexpofed  to  the  cold,  the 
Jiirfacc  cryftallizes,  and  forms  a  folid  lhell  round  the 
interior  fluid  parts  :  this  prevents  them  from  expand- 
ing when  they  become  folid.  They,  therefore,  have 
not  the  opportunity  of  a  regular  cryftallization ;  but 
arc  compreflcd  together  with  little  mutual  cobetion  : 
On  the  contrary,  they  prefs  outward  to  occupy  more 
fpace,  but  are  prevented  by  the  external  croft.  In 
confequence  of  the  effort  of  expansion  in  the  internal 
parts,  the  greater  number  of  g'.afs  drops  burft  in  cool- 


ing; and  thofe  which  remain  entire  are  not  regularly  Annealing. 

cryflallized.    A  fmart  ftroke  upon  them  communicates  v""-^— •* 

a  vibration  to  the  whole  mafs,  which  is  nearly  fynchro- 

nous  in  every  part ;   and  therefore  the  effort  of  expan- 

fion  has  little  more  effecl:  than  if  the  body  were  at  reft  ; 

but  the  fmall  tail  and  the  furface  only  are  regularly 

cryflallized.     If  the  tail  be  broken,  this  communicates 

a  vibration   along   the    cryflallized   furface,  without 

reaching  the  internal  parts.     By  this  they  are  allowed 

fome  expanfion ;    and  overcoming  the  cohefion  of  the 

thin  outer  fhell,  they  burft  it  and  are  difperfed  in  powder. 

In  an  unannealed  glafs-veffel  the  fame  thing  takes 
place.  Sometimes  the  vibration  may  continue  for  a 
confiderable  time  before  the  internal  parts  overcome 
the  refiftance.  If  the  veffel  be  very  thin,  the  regular 
cryftallization  extends  through  the  whole  thicknefs ; 
or  at  leaft  the  quantity  of  compreffed  matter  in  the 
middle  isfo  inconfiderable,  as  to  be  incapable  of  burfting 
the  external  plate. 

By  the  procefs  of  annealing,  the  glafs  is  kept  for 
fome  time  in  a  flate  approaching  to  fluidity  ;  the  heat 
increafes  the  bulk  of  the  cryflallized  part,  and  renders 
it  fo  foft,  that  the  internal  parts  have  the  opportunity 
of  expanding  and  forming  a  regular  cryftallization. 

A  Similar  procefs  is  now  ufed  for  rendering  kettles 
and  other  veffels  of  caft-iron  lefs  brittle  :  of  it  the 
fame  explanation  may  be  given.  The  greater  number  of 
metals  diminifli  in  bulk  when  they  pafs  from,  a  fluid  to 
a  folid  ftate  ;  iron,  on  the  contrary,  expands. 

When  caft-iron  is  broken,  it  has  the  appearance  of 
being  compofed  of  grains  :  forged  or  bar  iron  appears 
to  confift  of  plates.  Forged  iron  has  long  been  pro- 
cured, by  placing  a  mafs  of  caft-iron  under  large  ham- 
mers, and  make  it  undergo  violent  and  repeated  com- 
preflion.  A  procefs  is  now  ufed  for  converting  caft- 
iron  into  forged,  by  heat  alone.  The  caft-iron  is  pla- 
ced in  an  air-furnace,  and  kept  for  feveral  hours  in  a 
degree  of  heat,  by  which  it  is  brought  near  to  a  fluid 
ftate.  It  is  then  allowed  to  cool  gradually,  and  is 
found  to  be  converted  into  forged-iron.  This  procefs 
is  conducted  under  a  patent ;  although,  if  Reaumur's 
experiments  upon  caft-iron  be  confulted,  it  will  appear 
not  to  be  a  new  difcovery. 

By  th  efe  experiments  it  is  afcertained,  that  if  caft-iron 
be  expofed  for  any  length  of  time  to  a  heat  confider- 
ably  below  its  melting  point,  the  texture  and  proper- 
ties are  not  changed  :  but  if  it  be  kept  in  a  heat  near 
the  melting  point,  the  furface  foon  becomes  lamellated 
like  forged-iron  ;  and  the  lamellated  ftructure  extends 
farther  into  the  mafs  in  proportion  to  the  length  of 
time  in  which  it  is  expofed  to  that  degree  of  heat. 
When  it  is  continued  for  a  Sufficient  time,  and  then  al- 
lowed to  cool  gradually,  it  is  found  to  poffefs  the  la- 
mellated flructure  throughout. 

Caft-iron,  then,  is  brittle,  becaufe  it  has  not  had  the 
opportunity  of  cryftallizing  regularly.  When  it  is  ex- 
pofed to  cold  while  fluid,  the  furface  becoming  folid, 
prevents  the  inner  parts  from  expanding  and  arran- 
ging themfelves  into  regular  cryftals.  When  caft-iron 
is  brought  near  to  the  melting-point,  and  continued 
for  a  fufficient  length  of  time  in  that  degree  of  heat, 
ihe  particles  have  the  opportunity  of  arranging  them- 
felves into  that  form  of  cryftals  by  which  forged-iron 
is  diilinguilhed,  and  by  which  it  poffeffes  cohefion  and 
all  its  properties. 

There 
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Anne.         There  appears,  therefore,  to  be  no  other  eflential 

— >/ '  difference  between  forged  and  cafl  iron,  except  what 

arifes  from  the  cryftallization.  Caft-iron  is  indeed  oft- 
en not  fufficiently  purified  from  other  fubftances  which 
are  mixed  with  the  calx.  It  appears  alfo  to  contain  a 
confiderable  quantity  of  calx  unreduced ;  for  during 
the  procefs  for  converting  it  into  forged-iron  by  heat 
alone,  a  pale  flame  rifes  from  the  metal  till  near  the 
end  of  the  procefs.  This  is  owing  to  fixed  air  which 
the  heat  forces  off  from  the  calx.  The  expulfion  of 
this  air  reduces  the  calx,  and  thereby  frees  the  metal 
from  that  injurious  mixture. 

That  this  explanation  of  the  annealing  of  iron  is 
probable,  appears  alfo  from  the  well-known  fact  of 
forged-iron  being  incomparably  more  difficult  of  fufion 
than  caft-iron.  A  piece  of  forged  iron  requires  a  very 
violent  heat  to  melt  it;  but  when  it  is  reduced  to  a 
fmall  powder,  it  melts  in  a  much  lower  degree  of  heat. 
Iron  diminiihes  in  bulk  when  it  pafTes  into  a  fluid  ftate, 
while  moll  other  metals  increafe  in  volume.  The  ex- 
pmfion  which  heat  occalionsin  bringing  them  to  their 
melting  point,  will  be  favourable  to  their  fluidity,  by 
gradually*  bringing  the  particles  to  the  fame  ftate  of 
feparation  in  which  they  arc  when  the  mafs  is  fluid  ; 
but  the  expanfion  of  iron  by  heat  removes  it  farther 
from  that  ftate,  and  keeps  it  in  the  flate  which  is  fa- 
vourable to  the  continuance  of  it  in  a  cryftallized  form. 
It  will  not  melt  till  the  heat  expand  it  fo  much  that 
the  cohefion  of  cryftallization  be  overcome.  When 
it  is  reduced  to  a  minute  powder  before  it  be  cxpofed 
to  the  h-eat,  it  melts  fooner.  The  cryftals  having  been 
deftroyed,  that  cohefion  has  no  effect  in  preventing  it 
from  pading  into  a  ftate  of  fluidity. 

Upon  the  fame  principles  may  be  explained  the  al- 
moft  peculiar  property  of  welding  pofleffed  by  iron,  and 
and  the  converfion  of  forged  iron  into  ftecl. 

But  perhaps  they  may  alfo  be  applied  to  platina,  a 
metal  which,  has  lately  gained  much  attention.  It 
pofleffes  fome  of  the  properties  of  iron.  It  is  ftill  more 
difficult  of  fufion  than  that  metal.  It  is  fufceptible  of 
being  welded.  The  natural  grains  of  it  can  fcarcely 
be  melted  in  the  focus  of  the  moft  powerful  burning 
glafs  ;  but  when  it  is  difTolved  in  aqua  regia,  and  pre- 
cipitated by  the  vegetable  alkali,  it  has  been  melted  in 
fmall  globules  by  the  blow-pipe.  When  precipitated 
by  fal  ammoniac,  it  has  been  melted  in  a  confiderable 
ihafs  in  the  heat  of  a  furnace ;  but  it  is  faid  to  be  hard 
and  brittle. 

Many  attempts  have  been  made  to  procure  a  mafs  of 
it  in  a  malleable  flate,  but  without  fuceefs.  It  is  faid 
that  the  procefs  is  now  difcovered  by  a  chemift  in  Spain. 
The  treatment  of  the  metal  is  probably  very  fimple. 
Perhaps  it  only  confifls  in  precipitating  it  in  a  minute 
powder  from  aqua  regia,  expofing  it  to  llrong  heat 
which  melts  it,  and  keeping  it  for  fome  time  in  a  ftate 
nearly  fluid,  that  it  may,  like  iron,  cryftallize  re- 
gularly: by  this  it  will  pofTef's  all  its  metallic  pro- 
perties. 

ANNE,  Queen  of  Great-Britain,  daughter  of  James 
II.  when  Duke  of  York,  was  born  in  1664,  and  mar- 
ried to  Prince  George  of  Denmark  in  1683,  by  whom 
flie  had  feveral  children,  but  furvived  them  all.  Upon 
the  death  of  William  III.  March  8,  1702,  fhc  i'ue- 
ceeded  to  the  throne,  and  to  a  war  with  France,  which 
was  profecuted  ander  her  reign  by  the  great  Duke  of 
Vol.  II. 


Marlborough,  with  more  glory  than  profit  to  the  r,a-    Annecy. 
tion.     She  effected  the  long  wifhed-for  union  between  AnndUy. 
England  and  Scotland,  which  took  place  May  ill,  1707;  '       * 
and  dying  Auguft  ift,  1714,  was  fuccecded  by  Geor;;c 
Lewis  Auguflus  Elector  of  Hanover,  as  the  direct  de- 
fendant from  James  I.  by  his  daughter  Elizabeth  qacen 
of  Bohemia. 

St  AxN'i  Day,  a  feftival  of  the  Chriflian  church, 
celebrated  by  the  Latins  on  the  26th  of  July,  but  by 
the  Greeks  on  the  9th  of  December.  It  is  kept  in  ho- 
nour of  Anne,  or  Anna,  mother  of  the  Virgin  Mary. 

ANNECY,  a  city  of  Savoy,  feated  between  Cham- 
berry  and  Geneva,  on  the  banks  of  a  lake  of  the  fame 
name,  from  whence  run  feveral  brooks,  which  flow 
through  the  town,  and  uniting  at  length  form  a  river. 
There  are  piazzas  in  moft  of  the  Itreets  of  the  town, 
which  ferve  to  fhelter  the  inhabitants  from  rain.  It  has 
feveral  collegiate  and  parifh  churches,  as  well  as  con- 
vents for  men  and  women.  The  lake  is  about  nine  miles 
long  and  four  broad.  E.  Long.  6.  12.  N.  Lat.  45.  $3. 

ANNESLEY  (Arthur),  Earl  of  Anglefey,  and  lord 
privy  feal  in  the  reign  of  King  Charles  II.  was  the  font 
of  Sir  Francis  Annefley,  Bart.  Lord  Mount  Morris,  and 
Vifcount  Valentia,  in  Ireland ;  and  was  born  at  Dublin 
on  the  10th  of  July  1614.  He  was  for  fome  time 
at  the  univerfity  of  Oxford,  and  afterwards  ftudied  the 
law  at  Lincoln's-Inn.  He  had  a  confiderable  fliare  in 
the  public  tranfactions  of  the  laft  century  :  for  in  the 
beginning  of  the  civil  war  he  fat  in  the  parliament  held 
atUxford  ;  but  afterwards  became  reconciled  to  the  op- 
pofite  party,  and  was  fent  commiffioner  to  Ulfter,  to 
oppofe  the  defigns  of  the  rebel  Owen  Roe  Oncal.  He 
engaged  in  feveral  other  affairs  with  great  fuceefs.  He 
was  prefident  of  the  council  of  ftate  after  the  death  of 
Oliver,  and  was  principally  concerned  in  bringing  a- 
bout  the  Refloration  :  foon  after  which  King  CharlesII. 
raifed  him  to  the  dignity  of  a  Baron,  by  the  title 
of  Lord  Annefley,  of  Newport  Pagnel,  Bucks;  and  a 
fhort  time  after,  he  was  made  Earl  of  Anglefey.  Du- 
ring that  reign  he  was  employed  in  fome  very  impor- 
tant affairs,  was  made  treafurer  of  the  navy,  and  after- 
wards lord  privy-feal.  In  October  1680,  his  lordfhip 
was  charged  by  one  Dangerfield,  in  an  information 
delivered  upon  oath,  at  the  bar  of  the  houfe  of  com- 
mons, with  endeavouring  to  ftifle  evidence  in  relati«rt 
to  the  Popifh  plot,  and  to  promote  the  belief  of  a  Pref- 
byterian  one.  The  nncafinefs  he  received  from  this  at- 
tack did  not  prevent  his  fpeaking  his  opinion  freely  of 
thofe  matters  in  the  houfe  of  lords,  particularly  in  re- 
gard to  the  Popifh  plot.  About  the  fame  time  he  an- 
fwered  the  Lord  Caftlehaven's  Memoirs,  in  which  that 
nobleman  endeavoured  to  paint  thelrifh  rebellion  in  the 
lighteft  colours;  and  a  fharp  difpute  was  raifed,  which 
ended  in  the  feals  being  taken  from  him.  He  was  a 
perfon  of  great  abilities,  had  uncommon  learning,  and 
was  well  acquainted  with  the  conftitution  and  laws  of 
England.  He  wrote,  befides  his  Animadverfions  on 
Caftlehaven's  Memoirs,  I.  The  Privileges  of  the  Houfe 
of  Lords  and  Commons  ftated.  2.  A  Difcourfe  on 
the  Houfe  of  Lords.  3.  Memoirs.  4.  The  Hiftory 
of  the  Troubles  in  Ireland,  from  the  rebellion  in  1641 
till  the  refloration.  5.  Truth  Unveiled,  in  behalf  of 
the  Church  of  England ; — and  fome  other  works.  He 
died  in  April  1686,  in  the  73d  year  of  his  age;  and 
was  fucceeded  by  his  fon  James. 
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ANNEXATION,  in  law,  a  term  ufed  to  imply  the 
uniting  of  lauds  or  rents  to  die  crown. 

ANNIHILATION, -the  aft  of  reducing  any  crea- 
ted being  into  nothing. 

.  Christians,  Heathens,  Jews,  Siamcfe,  Perfians,  di- 
vines, philosophers,  &c.  have  their  peculiar  l'yflems, 
Sentiments,  conjectures,  not  to  fay  dreams,  concerning 
annihilation;  and  we  find  great  difputes  among  them 
about  the  reality,  the  po'iibility,  the  means,  meafures, 
prevention,  ends,  &c.  of  annihilation. 

The  firft  notions  of  the  production  of  a  thing  from, 
or  reduction  of  it  to,  nothing,  Dr  Burnet  lhows,  arofe 
from  the  Chriftian  theology ;  the  words  creation  and 
annihilation,  in  the  fenfe  now  given  to  them,  having 
been  equally  unknown  to  the  Hebrews,  the  Greeks, 
and  the  Latins. 

The  ancient  philofophers  in  effect  denied  all  annihi- 
lation as  well  as  creation,  refolving  all  the  changes  in 
the  world  into  new  modifications,  without  fuppofing  the 
production  of  any  thing  new,  or  destruction  of  the  old. 
By  daily  experience,  they  faw  compounds  diffblved ; 
and  that  in  their  dissolution  nothing  periShed  but  their 
union  or  connection  of  parts  :  when  in  death  the  body 
and  foul  were  feparated,  the  man  they  held  was  gone, 
but  that  the  Spirit  remained  in  its  original  the. great  loul 
of  the  world,  and  the  body  in  its  earth  from  whence  it 
came ;  thefe  were  again  wrought  by  nature  into  new 
compositions,  and  entered  new  ftates  of  being  which 
had  no  relation  to  the  former. 

The  PerJian  bramius  hold,  that  after  a  certain  period 
of  time,  confuting  of  71  joogs,  God  not  only  annihi- 
lates the  whole  nniverfe,  but  every  thing  elfe,  angels, 
fouls,  fpirits,  and  all,  by  which  he  returns  to  the  fame 
ftate  he  was  in  before  the  creation  ;  but  that,  having 
breathed  a  while,  he  goes  to  work  again,  and  a  new 
creation  arifes,  to  fubfift  71  joogs  more,  and  then  to  be 
annihilated  in  its  turn.  Thus  they  hold  there  have  been 
almoft  an  infinite  number  of  worlds:  but  how  many 
joogs  are  elapfed  fince  the  latt  creation,  they  cannot  cer- 
tainly tell ;  only  in  an  almanac  written  in  the  Shanfcrit 
language  in  1670,  the  world  is  faid  to  be  then  3,892,771 
years  old  from  the  lall  creation. 

The  Siamefe  heaven  is  exactly  the  hell  of  fome  Soci- 
nians  and  other  Chriftian  writers ;  who,  Shocked  with 
the  horrible  profpect  of  eternal  torments,  have  taken 
refuge  in  the  fyftem  of  annihilation.  This  fyflem  feems 
countenanced  by  Scripture ;  for  that  the  words  death, 
deflruElhn,  and  perijlring,  whereby  the  puniShment  of 
the  wicked  is  moft  frequently  expreiled  in  Scripture,  do 
moft  properly  import  annihilation  and  an  utter  end  of 
being.  To  this  Tillotfon  anfwers,  that  thefe  words,  as 
well  as  thofe  corresponding  to  them  in  other  languages, 
are  often  ufed,  both  in  Scripture  and  other  writings, 
to  fignify  a  ftate  of  great  mifery  and  fnffering,  without 
the  utter  extinction  of  the  miferable.  Thus  God  is  oft- 
en faid  in  Scripture  to  bring  destruction  on  a  nation, 
when  he  fends  judgments  upon  them,  but  without  exter- 
minating or  making  an  end  of  them.  So,  in  other  lan- 
guages, it  is  frequent,  by perifh'uig,  toexprefsaperfon's 
being  made  miferable  ;  as  in  that  known  paflage  in  Ti- 
berius's  Utter  to  the  Roman  fenate :  ha  we  dii,  deaque 
wines,  pejus  perdant,  quam  hodie  perire  mefentio.  As 
to  the  word  death,  a  ftate  of  mifery  which  is  as  bad  or 
worfe  than  death  may  properly  enough  be  called  by 
that  name ;  and   thus  the  pnnifhment  of  wicked  men, 


after  the  day  of  judgment  is  in  the  book  of  Revelations  Annihila- 
frequently  called  the  fecond  death.  t    tion- 

Some  Chriftian  writers  allow  a  long  time  of  the  moft  *  - 
terrible  torments  of  fmners ;  and  after  that  fuppofe 
that  there  ihall  be  an  utter  end  of  their  being,  Of  this 
opinion  Irenseus  appears  to  have  been ;  who,  according 
to  M.  du  Pin,  taught  that  the  fouls,  at  leaft  of  the 
wicked,  would  not  fubfift  eternally  ;  but  that,  after  ha- 
ving undergone  their  torments  for  a  certain  period,  they 
would  at  laft  ceafe  to  be  at  all.  But  Tillemont,  Petit, 
Didier,  and  others,  endeavour  to  defend  Irenseus  from 
this  imputation,  as  being  too  favourable  to  the  wicked. 

It  has  been  much  difputed  among  divines,  whether, 
at  the  confummation  of  all  things,  this. earth  is  to  be  an- 
nihilated, or  only  purified,  and  fitted  for  the  habitation 
of  fome  new  order  of  beings.  Gerard  in  his  Common 
Places,  and  Hakewil  in  his  Apology,  contend  earneftly 
for  a  total  abolition  or  annihilation.  Ray,  Calmet, 
and  other?,  think  the  fyftem  of  renovation  or  refti- 
ttuion  more  probable,  and  more  confonant  to  Scrip- 
ture, reafon,  and  antiquity.  The  fathers  who  have 
treated  on  the  queftion  are  divided ;  fome  holding  that 
the  univerfe  Ihall  not  be  annihilated,  but  only  its  ex- 
ternal face  changed;  others  afferting,  that  the  fub- 
ftance  of  it  Ihall  be  deftroyed. 

How  widely  have  the  fentiments'of  mankind  differed 
as  to  the  poflibility  and  impoffibility  of  annihilation  ! 
According  to  fome,  nothing  fo  difficult;  it  requires 
the  infinite  power  of  the  Creator  to  effect  it :  fome  go 
further,  and  feem  to  put  it  out  of  the  power  of  God 
himfelf.  According  to  others,  nothing  fo  eafy:  Ex- 
istence is  a  ftate  of  violence;  all  things  are  continually 
endeavouring  to  return  to  their  primitive  nothing  ;  it 
requires  no  power  at  all;  it  will  do  itfelf ;  nay,  what 
is  more,  it  requires  an  infinite  power  to  prevent  it. 

Many  authors  conlider  prefervation  as  a  continual  re- 
production of  a  thing,  which,  fubSifting  no  longer  of 
itfelf,  would  every  moment  return  into  nothing.  Gaf- 
fendi  on  the  contrary  afferts,  that  the  world  may  in- 
deed be  annihilated  by  the  fame  power  which  firft  cre- 
ated it,  but  that  to  continue  it  there  is  no  occafion  for 
any  power  of  prefervation. 

Some  divines,  of  which  number  the  learned  Bifhop 
King  feems  to  be,  hold  annihilation  for  the  greateft  of 
all  evils,  worfe  than  even  the  utmoft  torments  of  hell- 
flames  ;  while  others,  with  fome  of  the  eaftern  philofo- 
phers, acknowledge  annihilation  for  the  ultimate  pitch 
of  happinefs  human  nature  is  capable  of;  that  lave- 
reign  good,  that  abfolute  beatitude,  fo  long  vainly 
fought  for  by  the  philofophers,  is  found  here.  No  . 
wonder  it  had  been  fo  long  concealed ;  for  who  would 
have  thought  of  looking  for  the/iemmuni  bonum,  where 
others  have  placed  the  fum  of  mifery  ? 

The  faid  prelate  propofes  it  as  a  queftion,  Whether 
fuftering  eternal  torments  be  a  greater  evil  than  not  ex- 
ifting  ?  He  thinks  it  highly  probable,  that  the  damned 
will  be  fuch  fools,  that,  feeling  their  own  mifery  in  the 
moft  exquifite  degree^  they  will  rather  applaud  their 
own  conduct,  and  choofe  to  be,  and  to  be  what  they 
are,  rather  than  not  to  be  at  all ;  fond  of  their  conditi- 
on, however  wretched,  like  people  enraged,  they  will 
perfift  in  their  former  Ientiments  without  opening  their 
eyes  to  their  folly,  and  perfevcre  by  way  of  indignation 
and  revenge.  MrBayle  refutes  him  on  this  head;  but 
might,  one  would  think,  have  faved  himfelf  the  trouble. 

The 
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The  Tahpoins  hold  it  the  fupreme  degree  of  happi- 
nefs  to  have  the  foul  totally  annihilated,  and  freed  from 
the  burden  and  (lavery  of  tranfmigrations.  They  fpeak 
of  three  Talapoins,who,  after  a  great  number  of  tranf- 
migrations, became  gods ;  and  when  arrived  at  this 
ftate,  procured  this  further  reward  of  their  merit  to  be 
annihilated.  The  ultimate  reward  of  the  higheft  per- 
fection man  can  arrive  at  is  ?iieurepan,  or  annihilation ; 
which  at  length  is  granted  to  thofe  who  are  perfectly 
pure  and  good,  after  their  fouls  have  wandered  many 
thoufand  years  through  various  bodies. 

ANNI  nubile s,  in  law  denotes  the  marriageable 
age  of  a  woman,  viz.  after  fhe  has  arrived  at  twelve. 

ANNIVERSARY,  the  annual  return  of  any  re- 
markable day.  Anniverfary  days,  in  old  times,  more 
particularly  denoted  thofe  days  in  which  an  office  was 
yearly  performed  for  the  fouls  of  the  deceafed,  or  the 
martyrdom  of  the  faints  was  yearly  celebrated- in  the 
church. 

ANNOBON,  a  fmall  ifland  of  Africa,  on  the  coaft 
of  Loango,  belonging  to  the  Portuguese.  It  lies  in 
E.  Long.  5.  10.  S.  Lat.  1.  jo.  and  receives  its  name 
from  being  difcovered  on  New-year's  day.  According 
to  Pyrard,  it  is  about  five  or  fix  French  leagues  in  com- 
pafs ;  but  Bandrand  fays,  it  is  ten  leagues  round.  Here 
are  two  high  mountains,  the  tops  of  which  being  con- 
tinually covered  with  clouds,  occalion  frequent  rains. 
On  the  fouth-eafl  of  the  illand  are  two  rocks  ;  one  of 
which  is  low,  and  upon  a  level  with  the  furface  of  the 
fea ;  the  other  higher  and  larger,  but  both  dangerous 
in  the  night  to  thipping ;  but  between  them  the  chan- 
nel is  deep  and  clear.  Thefe  rocks  are.  inhabited  by 
vail  numbers  of  birds,  fo  tame,  that  the  failors  fre- 
quently catch  them  with  their  hands.  On  the  fame 
fide  of  the  ifland  is  a  convenient  watering-place  at  the 
foot  of  a  rivulet,  which  tumbles  from  the  mountains 
down  to  a  valley  covered  with  orange  and  citron  trees, 
&c.  and  affording  a  pleafant  and  refrefhing  made  ;  but 
the  road  on  the  north-weft  fide  is  difficult  and  danger- 
ous, though  moft  frequented  by  (hips  who  have  no  in- 
tention of  touching  upon  the  continent.  In  either  place 
it  is  difficult  to  take  in  a  fufficient  quantity  of  water,  on 
account  of  the  violent  breakings  of  the  fea,  and  a  flone 
intrenchment  erected  by  the  negroes,  from  which  they 
annoy  all  ftrangers  that  attempt  to  land.  The  true 
road  for  fhipping  lies  on  the  north-eaft  fide,  where 
they  may  anchor  in  feven,  ten,  thirteen,  or  fixtcen  fa- 
thoms, on  a  fine  fand  clofe  to  the  land,  oppofite  to  the 
village  where  the  negroes  have  thrown  up  their  in- 
trenchments. 

The  climate  is  wholefome,  and  the  air  clear  and  fe- 
rene  for  the  greateft  part  of  the  year.     Every  part  of 
the  ifland  is   watered  by  pleafant  brooks,  and  frelh- 
water  fprings,  which,  however,  at  the  new  and  full 
moons,  or  in  all  high  tides  acquire  a  brackifhnefs.  The 
banks  of  every  rivulet  are  covered  with  palms,  whence 
the  inhabitants  extract  their  wine  by  incifion.     Herea 
number  of    fertile   valleys,  which  produce  Turkey 
corn,  rice,  millet,  yarns,  potatoes,  &c.  and  afford  pa( 
.  ture  for  abundance  of  oxen,  iheep,  goats,  &c.     Poultry 
and  fifh  alfo  abound  here;    but   the  only   mercantile 
production  is  cotton,  which  is  efteemed  equal  in  qua- 
lity to  any  produced  in  India,  though  the  quantity  is 
fmall. 

In  the   year   160J,   the    Dutch  admiral  Matelief 
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found  200  negroes,  and  two  Portuguefc,  on  Annobon,  Anno 
moft  of  them  able  to  bear  arms,  expert  in  the  ufe  of 
them,  and  trained  up  in  military  difcipline.  La  Croix 
fays,  it  has  a  town  oppofite  to  the  road  that  contains 
above  100  houfes,  the  whole  furrounded  by  a  parapet. 
Moft  of  their  dwellings  are  cane-huts.  In  the  whole 
ifland  there  is  not  a  fingle  houfe  built  of  ftone,  and 
only  two  of  wood,  which  belong  to  the  Portuguefc. 
All  the  inhabitants  are  meanly  clothed  ;  the  women 
go  bare-headed,  and  have  alfo  the  upper  part  of  the 
body  naked,  modefty  being  defended  by  a  piece  of 
linen  wrapt  under  their  Itomach,  and  falling  down  in 
the  form  of  a  petticoat,  or  wide  apron  to  the  knees. 
As  to  the  men,  they  wear  only  a  linen  girdle  round 
the  loins,  with  a  fmall  flap  before.  The  women  car- 
ry their  children  on  their  backs,  and  fuckle  them  over 
the  fhoulder.  All  the  inhabitants  are  fubject  to  the 
Portuguefe  governor,  who  is  the  chief  perfon  in  the 
ifland ;  at  the  fame  time  that  the  negroes  have  their 
own  chief,  fubordinate  to  him.  They  are  all  rigid  ca- 
tholics, having  been  either  compelled  or  perfuaded  by 
the  arguments  of  the  Portuguefe  to  embrace,  and,  like 
all  other  converts,  they  are  bigotted  in  proportion  to  the 
novelty  of  their  belief,  and  their  ignorance  of  the  true 
tenets. 

ANNO  Domini,  i.e.  the  year  of  our  Lord  ;  the 
computation  of  time  from  cur  Saviour's  incarnation. 

ANNOMINATION,  in  rhetoric,  the  fame  with 
what  is  otherwife  called  paronomafia.  See  Parono- 
masia. 

ANNONA,  in  Roman  antiquity,  denotes  provifion 
for  a  year,  of  all  forts,  as  of  fleffi,  wine,  &c.  but  efpe- 
cially  of  corn.  Annona  is  likewife  the  allowance  of 
oil,  fait,  bread,  flefh,  corn,  wine,  hay,  and  ftraw, 
which  was  annually  provided  by  the  contractors  for  the 
maintenance  of  an  army. 

Annona,  the  Cuflard  Appa :  A  genus  of  the  po- 
lygynia  order,  belonging  to  the  polyandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
52d  order,  Coadimatce.  The  characters  are :  The  calyx 
is  a  triphyllous  perianthium :  The  corolla  confifts  of 
fix  heart-fhaped  petals  :  The  flamina  have  fcarcely  any 
filaments ;  the  antheras  are  numerous,  fitting  on  the 
receptaculum  :  The  piftillum  has  a  roundifh  germen; 
noftyli;  the  ftigmata  obtufe  and  numerous :  The/e- 
ricarpium  is  a  large  roundifh,  unilocular  berry  covered 
with  a  fcaly  bark :  The  feeds  are  numerous. 

Species.  1.  The  reticulata,  or  cuftard-apple,  is  a 
native  of  the  Weft-Indies,  where  it  grows  to  the  height 
of  25  feet,  and  is  well  furnifhed  with  branches  on  every 
fide:  the  bark  is  fmooth,.  and  of  an  afh  colour;  the 
leaves  are  of  a  light  green,-  oblong,  and  have  feveral 
deep  tranfverfe  ribs  or  veins,  ending  in  acute  points; 
the  fruit  is  of  a  conical  form,  as  large  as  a  tennis-ball, 
of  an  orange  colour  when  ripe,  having  a  foft,  fweet, 
yellowifh  pulp,  of  the  confidence  of  a  cuftard,  from 
whence  it  has  its  name.  2.  The  muricata,  or  four-fop, 
rarely  rifes  above  20  feet  high,  and  is  not  fo  well  fur- 
nifhed with  branches  as  the  other;  the  leaves  are  broad- 
er, have  a  fmooth  furface  without  any  furrows,  and 
are  of  a  fhining  green  colour:  the  fruit  is  large,  of  an 
oval  fhape,  irregular,  and  pointed  at  the  top,  of  a 
greenifh  yellow  colour,  and  full  of  fmall  knobs  on  the 
outfide :  the  pulp  is  foft,  white,  and  of  a  four  and 
fweet  tafte,  intermixed,  having  many  oblong,  dark- 
F  2  coloured 
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Aimonse  coloured  feeds.  3.  The  fquamofa,  or  fwcet  fop,  feldom 
rifes  higher  than  15  feet,  and  well  furnilhed  with 
branches  on  every  fide.  The  leaves  have  an  agreeable 
,  fcent  when  rubbed  ;  the  fruit  is  roundifti  and  fcaly,  and 
when  ripe  turns  of  a  purple  colour,  and  hath  a  fweet 
pulp.  4.  The  palultris,  or  water-apple,  grows  to  the 
height  of  30  or  40  feet.  The  leaves  are  oblong, 
pointed,  with  fome  flender  furrows,  and  have  a-ftrong 
icent  when  rubbed  ;  the  fruit  is  feldom  eaten  but  by 
negroes.  The  tree  grows  in  moill  places  in  all  the 
Weft-India  illands.  5.  The  Cherimola,  with  oblong 
fcaly  fruit,  is  a  native  of  Peru,  where  it  is  much  culti- 
vated for  the  fruit,  and  grows  to  be  a  very  large  tree 
well  furniflied  with  branches.  The  leaves  are  of  a 
bright  green  colour,  and  much  larger  than  thofe  of  any 
of  the  other  forts.  The  fruit  is  oblong,  and  fcaly  on 
the  out  fide,  of  a  dark  purple  colour  when  ripe,  and  the 
flelh  is  foft  and  i'wect,  intermixed  with  many  brown 
feeds  which  are  fmooth  and  ihining.  6.  The  Africana, 
with  fmooth  bluifh  fruit.  7.  The  Afiatica,  or  purple 
•apple.  This  grows  in  fome  of  the  French  illands,  as 
alfo  in  Cuba,  in  great  plenty.  The  trees  rife  to  the 
height  of  30  feet  or  more.  The  fruit  is  efteemed  by 
the  inhabitants  of  thofe  illands,  who  frequently  give 
them  to  lick  perfons.  8.  The  triloba,  or  North-Ame- 
rican annona,  called  by  the  inhabitants  papaiv,  is  a  na- 
tive of  the  Bahama  illands,  and  likewife  of  Virginia 
and  Carolina.  The  trunks  of  the  trees  are  feldom  big- 
ger than  the  fmall  of  a  man's  leg,  and  are  about  10  or 
12  feet  high,  having  a  fmooth  greenifh-brown  bark. 
In  March,  when  the  leaves  begin  to  fprout,  the  blof- 
foms  appear,  confiding  of  fix  greenifh  white  petals. 
The  fruit  grows  in  clufters  of  three,  and  fometimes  of 
four  together  :  when  ripe,  they  are  yellow,  covered 
with  a  thin  fmooth  Ikin,  which  contains  a  yellow  pulp  of 
u  fweet  lufcious  tafte.  In  the  middle  of  this  pulp,  lie 
in  two  rows  twelve  feeds,  divided  by  as  many  thin  mem- 
branes. All  parts  of  the  tree  have  a  rank,  if  not  a  fe- 
tid fmell,  nor  is  the  fruit  rcliihed  by  many  except  ne- 
groes. Thefe  trees  grow  in  low  ihady  fwamps,  and 
in  a  very  fat  foil. 

Culture.  The  laft  fort  will  thrive  in  the  open  air  in 
Britain,  if  it  is  placed  in  a  warm  and  fheltered  fitua- 
tion  ;  but  the  plants  mould  be  trained  up  in  pots,  and 
fheltered  in  winter  for  two  or  three  years  till  they  have 
acquired  ftrength.  The  feeds  frequently  remain  a 
whole  year  in  the  ground;  and  therefore  the  earth  in 
the  pots  ought  not  to  be  disturbed,  though  the  plants 
do  not  come  up  the  firft  year.  If  the  pots  where  thofe 
plants  are  fown  are  plunged  into  a  new  hot-bed,  they 
will  come  up  much  fooner  than  thofe  that  are  expo- 
fed  to  the  open  air.  All  the  other  forts  require  to 
be  kept  in  a  warm  ftove,  or  they  will  not  live  in 
Britain. 

ANNONjE  prefectus,  in  antiquity,  an  extraor- 
dinary magiftrate,  whofe  bulinefs  it  was  to  prevent  a 
fcarcity  of  provifion,  and  to  regulate  the  weight  and 
finenefs  of  bread. 

ANNONAY,  a  fmall  town  of  France,  in  the  Upper 
Vivarais,  feated  on  the  river  Deunr'e.  E.  Long.  4.  52. 
N.  Lat.  45-  15- 

ANNOT,  a  fmall  city  in  the  mountains  of  Provence 
in  France.    E.  Long.  "}.  o.  N.  Lat.  44.  4. 

ANNOTATION,  in  matters  of  literature,  a  brief 
conimentary  or  remark,  upon  a  book  or  writing,  in  or- 
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tier  to  clear  Up'fome  paffage,  or  draw  fome  conclnfipn    A-nnota. 
from  it.  II 

ANNOTTA.     SeeANOTTA.  Annuity 

ANNUAL,  -in  a  general  fenfe,  an  appellation  given 
to  whatever  returns  every  year,  or  is  always  performed 
within  that  fpace  of  time.    - 

Annual  Motion  of  the  Earth.     See  Astronomy. 

Annual  Leaves,  are  fuch  leaves  as  come  up  afrelh 
in  the  fpring,  and  perifh  in  winter.  Thefe  ftand  op- 
pofed  to  Ever-greens. 

Annual  Plants,  called  alfo  fimply  annuals,  are 
fuch  as  only  live  their  year,  /.  e.  come  up  in  the  fpring 
and  die -again  in  the  autumn;  and  accordingly  are  to 
be  recruited  every  year. 

ANNUALRENT  is  ufed,  in  Scots  law,  to  de- 
note an  yearly  profit  due  by  a  debtor  in  a  fum  of  money 
to  a  creditor  for  the  ufe  of  it. 

Sight  of  Annualrent,  in  Scots  law,  the  original 
method  of  burdening  lands  with  an  yearly  payment 
for  the  loan  of  money,  before  the  taking  of  intereft 
for  money  was  allowed  by  ftatute. 

ANNUEL  of  Norway,  of  which  mention  is  made 
in  the  acls  of  parliament  of  king  James  III.  was  an 
annual  payment  of  an  hundred  marks  Sterling,  which 
the  kings  of  Scotland  were  obliged  to  pay  to  the  kings 
of  Norway,  in  latisfadtion.  for  fome  pretentions  which 
the  latter  had  to  the  Scottifh  kingdom,  by  virtue  of  a 
conveyance  made  thereof  by  Malcom  Kenmore,  who 
ufurped  the  crown  after  his  brother's  deceafe.  This 
annuel  was  firft  eftablifhed  in  1266;  in  confideration 
whereof  the  Norwegians  renounced  all  title  to  the  fuc- 
ceflion  of  the  iiles  of  Scotland.  It  was  paid  till  the 
year  1461,  when  the  annuel,  with  all  its  arrears,  was 
renounced  in  the  contract  of  marriage  between  king 
James  III.  and  Margaret  daughter  of  Chriftian  I.  king 
of  Norway,  Denmark,  and  Sweden. 

ANNUITY,  a  fum  of  money,  payable  yearly,  half 
yearly,  or  quarterly,  to  continue  a  certain  number  of 
years,  for  ever,  or  for  life. 

An  annuity  is  faid  to  be  an  arrear,  when  it  continues 
unpaid  after  it  falls  due.  And  an  annuity  is  faid  to  be 
inreverfion,  when  the  purchafer,  upon  paying  the  price, 
does  not  immediately  enter  upon  poffeffion  ;  the  annuity 
not  commencing  till  fome  time  after. 

Intereft  on  annuities  may  be  computed  either  in  the 
way  of  fimple  or  compound  intereft.  But  compound 
intereft  being  found  moft  equitable,  both  for  buyer  and 
feller,  the  computation  by  limple  intereft  is  univerfally 
difufed. 

I.  Annuities  for  a  certain  time. 

Problem  i.  Annuity,  rate,  and  time,  given,  to 
find  the  amount,  or  fum  of  yearly  payments,  and  in- 
tereft. 

Rule.  Make  1  the  firft  term  of  a  geometrical  feries, 
and  the  amount  of  1 1.  for  a  year  the  common  ratio; 
continue  this  feries  to  as  many  terms  as  there  are  years 
in  the  queftion;  and  the  fum  of  this  feries  is  the  a- 
mountofil.  annuity  for  the  given  years ;  which  mul- 
tiplied by  the  given  annuity,  will  produce  the  amount 
fought. 

Example.  An  annuity  of  40I.  payable  yearly,  is 
forborn  and  unpaid  till  the  end  of  5  years;  What  will 
then  be  due,  reckoning  compound  intereft  at  five  pet- 
cent,  on  all  the  payments  then  in  arrear? 

I  :  I.05 
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Annuity.         15  5  4  $ 

' • — *"'      1:1.05:1.1025:1.157625:1.21550625?    whofc 

finn   is    5.52563125 1.  i    and     5.25563125   X    40   =: 
221.02525=2211.  os.  6d.  the  amount  lbnght. 

■The  amount  may  alfo  be  found  thus  :  Multiply  the 
given  annuity  by  the  amount  of  il.  for  a  year  ;  to  the 
product  add  the  given  annuity,  and  die  fum  is  the  a- 
raount  in  2  years  ;  which  multiply  by  the  amount  of  il. 
for  a  year ;  to  the  product  add  the  given  annuity,  and 
the  fum  is  the  amount  in  3  years,  &c.  The  former 
queftion  wrought  in  this  manner  follows. 

40  am.  in  1  year.  126. 1  am.  in  3  years 

1.05  1.05 


82  am.  in  2  years, 
1.05 


132.405 
40 

172.405  am. 
1.05 


in  4  years. 


181.02525 
40 


126. 1  am. in. 3  years.        221.02525  am.  in  5  years. 

If  the  given  time  be  years  and  quarters,  find  the  a- 
moant  for  the  whole  years,  as  above  ;  then  find  the  a- 
monnt  of  1 1.  for  the  given  quarters  ;  by  which  multi- 
ply the  amount  for  the  whole  years;  and  to  the  pro- 
duct add  fuch  a  part  of  the  annuity  as  the  given  quar- 
ters are  of  a  year. 

If  the  given  annuity  be  payable  half  yearly,  or  quar- 
terly, find  the  amount  of  1 1.  for  half  a  year  or  a  quar- 
ter; by  which  find  the  amount  for  the  feveral  half- 
years  or  quarters,  in  the  fame  manner  as  the  amount 
for  the  feveral  years  is  found  above. 

Prob.  2.  Annuity,  rate,  and  time  given,  to  find 
the  prefent  worth,  or  turn  of  money  that  will  purchafe 
the  annuity. 

Rule.  Find  the  amount  of  the  given  annuity  by 
the  former  problem  ;  and  then,  by  compound  intereft, 
find  the  prefent  worthiof  this  amount,  as  a  fum  due  at 
the  end  of  the  given  time. 

Ex  a  mp.  What  is  the  prefent  worth  of  an  annuity 
of  40I.  to  continue  5  years,  difcounting  at  5  per  cent. 
compound  intereft  ? 

By  the  former  problem,  the  amount  of  the  given  an- 
nuity for  5  years,  at  5  per  cent,  is  221.02525;  and  by 
compound  intereft,  the  amount^of  1 1.  for  5  years,  at 
5  per  cent,  is  1. 2762815625. 

And,  1.2762815625)  221.025^5000(173.179  = 
173.1.  3s.  7d.  the  prefent  worth  fought. 

The  prefent  worth  may  be  alfo  found  thus  :  By  com- 
pound intereft,  find  the  prefent  worth  of  each  year  by 
itfelf,  and  the  fum  of  thefe  is  the  prefent  worth  fought. 
The  former  example  done  in  this  way  follows. 
1.2762815625)40.000000000(31.3410 
1.21550625)40.0000000     (32.90S0 
1.157625)140.00000         (34-5535 
1.1025)40.000  (36.2S11 

1.05)40.0  (38.0952 


Prefent  worth, 
If  the  annuity  to  be  purchafed 


173.1788 
be  in  reverfion,  find 


immediately,  by  any  of  the  methods  tlogbl  ;d-.ove  ;  and    AnaiKty- 

then,  by  compound  intereft,  find  die  pre. cm  v, cub  of  '       " ' 

that  prefent  worth,  rebating  for  die  time  in  vcvcil'oU  ; 
and  this  lalt  prefent  worth  is  the  aufwer. 

Examp.  What  is  the  prefent  worth  of  a  yearly  pen- 
fion  or  rent  of  75 1.  to  continue  4  years,  but  not  to  com- 
mence till  3  years  hence,  difcounting  at  5  per  a,  : 

.05  :  1  ::  75  :  1500 
1.05x1.05x1.05x1.05  =  1.21550625 
1.21550625)1500.00000(1234.05371 
1500 

1234.05371 


255.94629,  prefent  worth  of  the  annuity,  if  it 
was  to  commence  immediately. 
1.05x1.05x1.05  =  1.157625  L.     s.     d. 

1.157625)265.94629(229.7344  =  229    14  8j 

Prob.  3.  Prefent  worth,  rate  and  time  given,  to 
find  the  annuity. 

Rule.  By  the  preceding  problem,  find  the  prefent 
worth  of  il.  annuity  for  the  rate  and  time  given  ;  and 
then  fay,  As  the  prefent  worth  thus  found  to  1 1.  an- 
nuity, fo  the  prefent  worth  given  to  its  annuity ;  that 
is,  divide  the  given  prefent  worth  by  that  of  1 1.  annuity. 

Examp.  What  annuity,  to  continue  5  years,  will 
173I.  3  s.  7d.  purchafe,  allowing  compound  intereft  at 
5  per  cent. 

.05  :  1  ::  1  :  20I. 

1.05x1.05x1.05x1.05X1.05=1.2762815625 

1.2762815625)20.00000000(15.6705. 

20 

15.6705. 


flift  the  prefent  worth  of  the  annuity,  as  commencing 


4.3295  prefent  worth  of  1 1.  annuity 
4.329)  173.1 79(401.  annuity.     Anf. 

II.  Annuities  for  ever,  or  freehold  Eftates. 

In  freehold  eftates,  commonly  called  annuities  in  fee- 
fimple,  the  things  chiefly  to  be  confidered  are,  1.  The 
annuity  or  yearly  rent.  2.  The  price  or  prefent  worth. 
3.  The  rate  of  intereft.  The  queftions  that  ufually  oc- 
.cur  on  this  head  will  fall  under  one  or  other  of  the  fol- 
lowing problems. 

Prob.  1.  Annuity  and  rate  of  intereft  given  to  find 
the  price. 

As  the  rate  of  1 1.  to  1 1.  fo  the  rent  to  the  price. 

Examp.  The  yearly  rent  of  a  fmall  eftate  is  40I : 
What  is  it  worth  in  ready  money,  computing  intereR 
3^  per  cent  ? 

As  .035  :  1  ::  40  :  1142.857142  =  L.  1142  17  li. 

Prob.  2.  'Price  and  rate  of  intereft  given,  to  find 
the  rent  or  annuity. 

As  il.  to  its  rate,  fo  the  price  to  the  rent. 

Examp.  A  gentleman  purchafes  an  eftate  for  4000I. 
and  has  4^  percent,  for  his  money :  Required  the  rent  t 
As  1  :  .045  ::  4000  :  1  ■•.  180I.  rent  fought. 

Pr.ob.  3.  Price  and  rent  given,  to  find  the  rate  of 
intereft. 

As  the  price  to  the  rent,  fo  1  to  the  rate. 

Examp.  An  eftate  of  180I.  yearly  rent  is  bought 
for  4000 1. :  What  rate  of  intereft  has  the  purchafcr  lor 
his  money  ? 

As  4000  :  1S0  ::  I  .-.045  rate  fought. 

Prob. 
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Annuity.       Prob.  4.  The  rate  of  intereft  given, 
many  years  purchafe  an  eflate  is  worth. 

Divide  1  by  the  rate,  and  the  quot  is  the  number  of 
years  purchafe  the  eftate  is  worth. 

Ex  a  mp.  A  gentleman  is  willing  to  purchafe  an  e- 
ftate,  provided  he  can  have  2'T  per  cent,  for  his  money: 
How  many  years  purchafe  may  he  offer  ? 

.025)1.000(40  years  purchafe.     An/. 

Prob.  5.  The  number  of  years  purchafe,  at  which  an 
eftate  is  bought  or  fold,  given,  to  find  the  rate  of  intereft. 

Divide  1  by  the  number  of  years  purchafe,  and  the 
quot  is  the  rate  of  intereft. 

Ex  a  mp.  A  gentleman  gives  40  years  purchafe  for 
.an  eftate  :  What  intereft  has  he  for  his  money  ? 
4o)i.ooo(.o2j  rate  fought. 

The  computations  hitherto  are  all  performed  by  a 
fingle  divihoii  or  multiplication,  and  it  will  fcarcely  be 
perceived  that  the  operations  are  conducted  by  the  rules 
•of  compound  intereft ;  but  when  a  reverfion  occurs,  re- 
courfe  muft  be  had  to  tables  of  annuities  on  compound 
intereft. 

Prob.  6.  The  rate  of  intereft,  and  the  rent  of  3. 
freehold  eftate  in  reverfion,  given,  to  find  the  prefent 
worth  or  value  of  the  reverfion. 

By  Prob  1.  find  the  price  or  prefent  worth  of  the 
eftate,  as  if  poffeflion  was  to  commence  prefently  ;  and 
then,  by  the  Tables,  find  the  prefent  value  of  the  given 
annuity,  or  rent,  for  the  years  prior  to  the  commence- 
ment ;  fubtract  this  value  from  the  former  value,  and 
the  remainder  is  the  value  of  the  reverfion. 

Examp.  A  has  the  pofleflion  of  an  eftate  of  130I. 
per  annum,  to  continue  20  years ;  B  has  the  reverfion 
of  the  fame  eftate  from  that  time  for  ever :  What  is  the 
value  of  the  eftate,  what  the  value  of  the  20  years  pof- 
feflion,  and  what  the  value  of  the  reverfion,  reckoning 
compound  intereft  at  6 per  cent? 
By  Prob.  1.  .06)130.00(2166.6666  value  of  the  eftate. 
By  Tables,  1491.0896  val.  of  the  polfeflion. 


675-5770  value  of  the  reverfion. 

Prob.  7.  The  price  or  value  of  a  reverfion,  the  time 
prior  to  the  commencement,  and  rate  of  intereft,  given, 
to  find  the  annuity  or  rent. 

By  the  Tables,  find  the  amount  of  the  price  of  the 
reverfion  for  the  years  prior  to  the  commencement ;  and 
then  by  Prob.  3.  find  the  annuity  which  that  amount 
will  purchafe. 

Examp.  The  reverfion  of  a  freehold  eftate,  to  com- 
mence 20  years  hence,  is  bought  for  675.577"].  com- 
pound intereft  being  allowed  at  6  per  cent.  :  Required 
the  annuity  or  rent  ? 

By  the  Tables  the  amount  of  675.577 1. ")       ,£  • 
for  20  years,  at  6  per  cent  is  3  2I 

By  Prob.  2.  2166.6x.06  =:  130.0  rent  fought. 
III.     Life   Annuities. 

The  value  of  annuities  for  life  is  determined  from 
obfervations  made  on  the  bills  of  mortality.  Dr  Hal- 
ley,  Mr  Siinpfon,  and  Monf.  de  Moivre,  are  gentlemen 
of  diftinguifhed  merit  in  calculations  of  this  kind. 


Dr  Kalley  had  recourfe  to  the  bills  of  mortality  at  Annuity. 
Breflaw,  the  capital  of  Silefia,  as  a  proper  ftandard  for  ' 
the  other  parts  of  Europe,  being  a  place  pretty  central, 
at  a  diftance  from  the  fea,  and  not  much  crowded  with 
traffickers  or  foreigners.  He  pitches  upon  1000  per- 
fons  all  born  in  one  year,  and  obferves  how  many  of 
thefe  were  alive  every  year,  from  their  birth  to  the  ex- 
tinction of  the  laft,  and  confequently  how  many  died 
each  year,  as  in  the  firft  of  thefollowing  tables ;  which 
is  well  adapted  to  Europe  in  general.  But  in  the  city 
of  London,  there  is  obferved  to  be  a  greater  difparity 
in  the  births  and  burials  than  in  any  other  place,  owing 
probably  to  the  vaft  refort  of  people  thither,  in  the 
way  of  commerce,  from  all  parts  of  the  known  world. 
Mr  Simpfon,  therefore,  in  order  to  have  a  table  parti- 
cularly fuited  to  this  populous  city,  pitches  upon  1280 
perfons  all  born  in  the  fame  year,  and  records  the  num- 
ber remaining  alive  each  year  till  none  were  in  life. 

It  may  not  be  improper,  however,  to  obferve,  that 
however  perfect,  tables  of  this  fort  may  be  in  themfelves, 
and  however  well  adapted  to  any  particular  climate, 
yet  the  conclufions  deduced  from  them  muft  always  be 
uncertain,  being  nothing  more  than  probabilities,  or 
conjectures  drawn  from  the  ufual  period  of  human  life. 
And  the  praclice  of  buying  and  felling  annuities  on 
lives,  by  rules  founded  on  fuch  principles,  may  be  jnftly 
confidered  as  a  fort  of  lottery  or  chance-work,  in  which 
the  parties  concerned  muft  often  be  deceived.  •  But  as 
eftimates  and  computations  of  this  kind  are  now  be- 
come fafhionable,  we  fhall  fubjoin  fome  brief  account 
of  fuch  as  appear  molt  material. 

Dr  Halley's  Table  on  the  bills  of  mortality  at  Brellaw. 


Age. 

Per/, 
liv. 

A. 

Per/, 
liv. 

' 

Per/. 

liv. 

A 

P'Kf, 

liv. 

1 

IOOO 

24 

573 

47 

377 

70 

142 

2 

855 

25 

567 

43 

367 

7i 

13' 

3 

798 

26 

560 

49 

357 

72 

120 

4 

760 

27 

553 

50 

346 

73 

109 

5 

732 

•2£ 

546 

5i 

335 

,74 

98 

6 

710 

29 

539 

52 

324 

75 

88 

7 

692 

,30 

53i 

53 

3i3 

76 

73 

8 

680 

51 

523 

54 

302 

77 

68 

9 

670 

32 

5i5 

55 

292 

7S 

58 

10 

661 

3? 

507 

56 

282 

79 

49 

11 

653 

34 

499 

57 

272 

80 

4i 

12 

646 

35 

490 

58 

262 

81 

34 

13 

640 

36 

481 

I9 

252 

82 

28 

14 

634 

37 

472 

60 

242 

S3 

23 

15 

628 

3? 

463 

6, 

232 

84 

20 

16 

6221 

39 

454 

62 

222 

85 

i5 

17 

616; 

4C 

445 

63 

212 

S6 

11 

18 

610' 

4' 

436 

64 

202 

87 

8 

J9 

604 ! 

42 

427 

65 

192 

S3 

5 

20 

598: 

45 

4i7 

66 

182 

89 

3 

21 

592  44I  407 

67 

172 

90 

1 

22 

586  45  397 

68  162 

9- 

0 

23 

579  I4°l  387 

69|  152 
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Annuity.  Mr  Simpfon's  Table  on  the  biJlsof  mortality  at  London 


ANN 


.      Per/.- 

A. 

llV. 

liv. 

4r 

liv. 

0  I1280S 

24 

434 

48 

220' 

72 

59 

I 

870 

25 

426 

49 

2I21 

73 

54 

2 

700 

26 

418 

50 

204 

74 

49 

3 

63S 

27 

410 

51 

I96 

75 

45 

4 

600 

28 

402 

52 

188 

76 

4i 

5 

580 

2S 

394 

53 

180' 

77 

33 

6 

564 

3c 

?85 

54 

172 

78 

35 

7 

5JI 

?i 

376 

55 

165 

79 

32 

8 

54' 

32 

367 

56 

IJ8 

80     29 

9 

532 

33 

358 

57 

151 

81I     26 

10 

524 

34 

349 

58 

144 

82     2^ 

11 

517 

35 

340 

59 

137 

I3 

20 

12 

5io 

16 

33i 

160 

130 

I4 

17 

13 

504 

3.7 

322 

61 

123 

85 

14 

M 

498 

38 

3n 

.62 

117 

86     12 

IS 

492 

?9 

304 

l6q 

in 

87 

10 

16 

486 

40 

294 

64 

105 

88 

8 

17 

480 

41 

284 

65 

99 

S9 

6 

18 

474 

42 

274 

66 

93 

90 

5- 

19 

46  S 

45 

264 

67 

87 

I91 

4 

20 

462 

44 

2  5; 

68 

81 

92 

3 

21 

455 

45 

246 

69 

75 

93 

2 

22 

448 

46 

237 

70 

69 

194 

1 

23 

441 147 

228 

7i 

64l95 

0 

From  the  preceding  tables  the  probability  of  the 
continuance  or  extin&ion  of  human  life  is  eflimatcd  as 
follows. 

1.  The  probability  that  a  perfon  of  a  given  age  fliall 
live  a  certain  number  of  years,  is  meafured  by  the  pro- 
portion which  the  number  of  perfons  living  at  the  pro- 
pofed  age  has  to  the  difference  betweeen  the  faid  num- 
ber and  the  number  of  perfons  living  at  the  given  age. 

Thus,  if  it  be  demanded,  what  chance  a  perfon  of 
40  years  has  to  live  feveu  years  longer  ?  from  445,  the 
number  of  perfons  living  at  40  years  of  age  in  Dr  Hal- 
ley's  table,  fnbtract  377,  the  number  of  perfons  living 
at  47  years  of  age,  and  the  remainder  68,  is  the  num- 
ber of  perfons  that  died  during  thefe  7  years ;  and  the 
probability  or  chance  that  the  perfon  in  the  queftion 
fhall  live  thefe  7  years  is  as  377  to  68,  or  nearly  as  54 
to  1.  But,  by  Mr  Simpfon's  table,  the  chance  is  fome- 
thing  lefs  than  that  of  4  to  1. 

2.  If  the  year  to  which  a  perfon  of  a  given  age  has 
an  equal  chance  of  arriving  before  he  dies,  be  required, 
it  may  be  found  thus:  Find  half  the  number  of  per- 
fons living  at  the  given  age  in  the  tables,  and  in  the 
column  of  age  you  have  the  year  required. 


Thus,  if  the  qucftion  be  put  with  refpett  to  a  prr-   Aimuiir- 
foil  of  30  years  of  age,  the  number  of  that  age  in  Dr  w     v 
Halley's  table  is  531,  the  half  whereof  is  265,  which 
is  found  in  the  table  between  57  and  58  years ;  fo  that 
a  perfon  of  30  years  has  an  equal  chance  of  living  be- 
tween 27  and  28  years  longer. 

3.  By  the  tables,  the  premium  of  infurance  upon 
lives  may  in  fome  meafure  be  regulated. 

Thus,  the  chance  that  a  perfon  of  25  years  has  to 
live  another  year,  is,  by  Dr  Halley's  table,  as  80  to 
1  ;  but  the  chance  that  a  perfon  of  50  years  has  to  live 
a  year  longer  is  only  30  to  1.  .And,  confequently,  the 
premium  for  infuring  the  former  ought  to  be  to  the 
premium  for  infuring  the  later  for  one  year,  as  30  to 
80,  or  as  3  to  8 . 

Prob.  I.  To  find  the  value  of  an  annuity  of  1 1.  for 
the  life  of  a  fingle  perfon  of  any  given  age. 

Monf.  de  Moivre,  by  obferving  the  decrcafe  of  the 
probabilities  of  life,  as  exhibited  in  the  table,  compo- 
sed an  algebraic  theorem  or  canon,  for  computing  the 
value  of  an  annuity  for  life  ;  which  canon  we  here  lay 
down  by  way  of 

Rule.  Find  the  complement  of  life  ;  and,  by  the 
tables,  find  the  value  of  il.  annuity  for  the  years  de- 
noted by  the  faid  complement ;  multiply  this  value  by 
the  amount  of  1 1.  for  a  year,  and  divide  the  product 
by  the  complement  of  life ;  then  fubtraft  the  quot  from 
1 ;  divide  the  remainder  by  the  interelt  of  1 1.  for  a 
year;  and  this  laft  quot  will  be  the  value  of  the  annuity 
fought,  or,  in  other  words,  the  number  of  years  pur- 
chafe  the  annuity  is  worth. 

Examp.  What  is  the  value  of  an  annuity  of  il.  for 
an  age  of  50  years,  interelt  at  5  per  cent.  P 
86 
50  are  given. 

36  complement  of  life. 
By  the  tables,  the  value  is,  16.5468 
Amount  of  1 1.  for  a  year,  1  .05 


827340 
165468 

Complement  of  life,  36)  17.3  741 4o(. 48261  $ 
From  unity,  viz.  1 .000000 
Subtraa  .482615 


Intereft  of  il.  .05). 51 7385(10.3477  value  fought. 

By  the  preceding  problem  is  conitru&ed  the  follow- 
ing table. 


The 
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The  value  of  1 1.  annuity  for  a  fingle  life. 


ANN 

The  value  of  1 1.  annuity  for  a  fingle  life. 


Annuity. 


Apt. 

5 

3  per  c. 

f-perc.  4  per  c. 

41/Wc. 

5  per  c. 

6  per  c 

9  =  10 
3=ii 

7=12 

5=14 
15 

19.87 
19.74 

19.60 
19-47 
19-33 
19.19 

18.27 
18.16 
18.05 

1794 

17.82 
17.71 

16.88 
16.79 
16.64 
16.60 

16.50 
16.41 

15.67 

15-59 
15.51 

15-43 
15-35 
15-27 

14.60 

M-53 
14.47 
14.41 
14.34 
14-27 

12.80 

12.75 
12.70 
12.65 
12.60 
12.55 

16 

5  =  i7 
18 

T9 

4  =  20 

19.05 
18.90 
1S.76 
18.61 
i3.46 

17.59 
17.46 
17-33 
17.21 
17.09 

16.31 
16.21 

16.10 

15.99 
15.89 

15.19 
15.10 
15.01 
14.92 
14.83 

12.20 
14.12 
14.05 

13-97 
13.89 

12.50 

12.45 
12.40 
12.35 
12.30 

2T 

22 

2  3 
3  =  24 

25 

18.30 

18.1s 
17.99 
17.85 
17.66 

16.96 
16. S3 
16.69 
16.56 

16.42 

15.7s 

15.67 

15-55 

15-43 
15.31 

14-73 
14.64 

14-54 
14.44 

M-34 

15.81 

13.72 
13.64 

13-55 

13.46 

12.20 
12.15 
12.10 
12.00 
ir.95 

26 

27 
23 
29 
30 

17.50 

17.33 
17.16 
i6.93 
16.80 

16.28 
16.13 
15.98 

15.83 
15.68 

15.19 

15.04 
14.94 
14.81 
14.68 

14.23 
14.12 
14.02 
15.90 
13-79 

13-37 
13.28 
13.18 
13.09 
12.99 

11.90 
11.80 
11.75 
11.65 
11.60 

2=51,    16.62 

32  16.44 

33  16,25 
34'  16.06 
35    ij.86 

'5-53 
15-37 
15.21 
15.05 
14.89 

14.54 
14.41 
14.27 
14.12 
13.98 

13.67 
13-55 

13-43 
13.30 

13.17 

12.88 
12.78 
12.67 
12.56 
12.45 

ir.50 
11.40 

H-35 
11.25 
11. 15 

36 

37 

?S 

1  =  39 

40 

15.67 

'.  15-46 
15.29 
15.05 
14.84 

i4-7i 
14.52 
14.34. 
14.16 

13.98 

15.82 
13-67 
13.52 
13-36 
13.20 

15.04 
12.90 
12.77 
12.63 
12.48 

12.33 
12.21 
12  09 
11.96 
11.83 

11.05 
11.00 
10.90 
10.80 
10.70 

4i 

42 
43 
44 
45 

14.63 

14.41 
14.19 
13.96 

13-73 

13-79 
13-59 

15. /O 
13.20 
12.99 

15.02 
12. ?5 
12.6S 
12.50 
12.32 

12.53 
12.18 
12.02 
11.87 
11.70 

11.70 
11.57 
11.43 
11.29 
11. 14 

10.55 
10.45 
10.35 
10.25 
10.10 

46 

47 
4S 

49 
50 

13-49 
13.25 
13.01 
12.76 
12.51 

12.78 
12.56 
12.36 

12.14 

11.92 

12.15 
11.94 

11.74 
u-54 
11,34 

11.54 
11.57 
11. 19 
11.00 
10.82 

10.99 
10.84 
10.68 
10.51 
10.35 

10.00 
9.85 
9-75 
9.60 

9-45 

5T 

52 

53 
5  4 
55 

56 
57 
58 

59 
60 

12.26 
12.00 

11.75 
H.46 
11. 18 

11.69 

11.45 

1 1.20 
10.95 

10.69 

11. 13 

10.92 

10.70 
10.47 
10.24 

10.64 
10.44 
10.24 
10.04 
9.82 

10.17 
9.99 
9.82 
9.63 
9.44 

9-3o 
9.20 
9.00 
8.85 
8.70 

10.90 
10.61 
10.32 
10.05 
9-73 

10.44 

10.18 

9.91 

9.64 

9.56 

10.01 

9-77 
9.52 
9.27 
9.01 

9.61 

9-39 
9.16 

8.95 
8.69 

9.24 
9.04 
8.83 
8.61 
8.59 

8-55 

8.55 
8.20 
8.00 
7.S0 

A. 
61 

3  per  c. 

3'^perc. 

4  per  c. 

^pet  c. 

5  per  c. 

'3  per  c. 

9.42 

q.oS 

8.75 

8.44 

8.16 

7.60 

62 

9.11 

8.79 

8.48 

8.I9 

7-93 

7-40 

65 

8.79 

8.49 

8.20 

7-94 

7.68 

7.30 

64 

8.46 

8.19 

7.92 

7.67 

7-43 

6.95 

65 

8.13 

7.88 

7.63 

7-39 

7.18 

6-75 

66 

7-79 

7.56 

7-33 

7.12 

6.91 

6.50 

67 

7-45 

7.24 

7.02 

6.83 

6.64 

6.25 

6S 

7.10 

6.91 

6.75 

6.54 

6.36 

6.00 

69 

6-75 

6.57 

6.39 

6.23 

6.07 

r     5-75 

70 
71 

6.38 

6.22 

6.06 

5.92 

5-77 

5.50 

6. ci 

5.S7 

5-72 

5-59 

5-47 

5.20 

72 

5.63 

5-51 

5- 3« 

5.26 

5-15 

4.90 

73 

5-25 

5-14 

5.02 

4.92 

4.82 

4.60 

74 

4.85 

4-77 

4.66 

4-57 

4-49 

4.30 

75 
76 

4-45 

4.38 

4.29 

4.22 

4.14 

4.00 

4.05 

3.98 

3.91 

3.84 

3.78 

3.65 

77 

3.63 

3-57 

3-52 

3-47 

3.41 

3-30 

78 

3.21 

3.16 

3.11 

3-07 

3-o3 

295 

79 

2.78 

2-74 

2.70 

2.67 

2.64 

2-55 

8o 

2.54 

2.5t 

2.28 

2.26 

2.23 

2.15 

The  above  table  (hows  the  value  of  an  annuity  of  one 
pound  for  a  fingle  life,  at  all  the  current  rates  of  inte- 
reft ;  and  is  efteemed  the  befl;  table  of  this  kind  extant, 
and  preferable  to  any  other  of  a  different  conflructioiv. 
But  yet  thofe  who  Cell  annuities  have  generally  one  and 
a  half  or  two  years  more  value,  than  fpecified  in  the 
table,  from  purchafers  whofe  age  is  20  years  or  up- 
wards. 

Annuities  of  this  fort  are  commonly  bought  or  fold 
at  (o  many  years  purchafe;  and  the  value  affignedin  the 
table  may  be  fo  reckoned.  Thus  the  value  of  an  annuity 
of  one  pound  for  an  age  of  $0  years,  at  3  per  cent.  h\- 
terefl  is  12.51  ;  that  is  12I.  10s.  or  twelve  and  a  half 
years  purchafe.  The  marginal  figures  on  the  left  of  the 
column  of  age  fcrve  to  lhorten  the  table,  and  fignify, 
that  the  value  of  an  annuity  for  the  age  denoted  by 
them,  is  the  fame  with  the  value  of  an  annuity  for  the 
age  denoted  by  the  numbers  before  which  they  fland. 
Thus  the  value  of  an  annuity  for  the  age  of  9  and  10 
years  is  the  fame  ;  and  the  value  of  an  annuity  for  the 
age  of  6  and  14,  for, the  age  of  3  and  24,  &c.  is  the 
fame.  The  further  nfe  of  the  table  will  appear  in  the 
queftions  and  problems  following. 

Quest,  i.  A  perfon  of  50  years  would  purchafe  ait 
annuity  for  -life  of  200I.?  What  ready  money  ought 
he  to  pay,  reckoning  intereft  at  4^  per  cent.  ? 

L. 
By  the  table  the  value  of  1 1.  is  10.8 

Multiply  by         200 


Value  to  be  paid  in  ready  money  2164.00  Anf. 

Quest.  2.  A  young  merchant  marries  a  widow  lady 
of  40  years  of  age,  with  a  jointure  of  300I.  a-year,  and 
wants  to  difpofeof  the  jointure  for  ready  money  :  What 
fnm  ought  he  to  receive,  reckoning  intereft  at  3;  per 
cent.  r> 

By 


A»»<lity. 


ANN 

L. 

By  the  table  the  value  of  il.  is  13.98 
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1.4128 


Remains 

And  1. 4128)  14.68  (10.39  vahie  °f  ti.  annuity. 

And  10.39x100=  1039  the  value  fought. 
'  2.  If  the  two  perfons  are  of  different  ages,  work  as 
directed  in  the  following 

Rule.  Take  the  values  of  the  two  lives  from  the 
table;  multiply  them  into  one  another,  calling  the  re- 
mit the  firft  product ;  then  multiply  the  faid  firft  pro- 
duct by  the  intereft  of  1 1.  for  a  year,  calling  the  refult 
the  fecond  product;  add  the  values  of  the  two  lives, 
and  from  their  fum  fubtract  the  fecond  product ;  divide 
the  firft  product  by  the  remainder,  and  the  quot  will  be 
the  value  of  1 1.  annuity,  or  the  number  of  years  pur- 
chafe  fought. 

Exami-.  'vhat  is  the  value  of  70 1,  annuity  for  the 
joint  lives  of  i>.  0  perfons,  whereof  one  is  40  and  the 
other  50  years  of  age,  reckoning  intereft  at  5  per  cent  ? 

By  the  table  the  value  of  40  years  is         -         1 1  83 

And  the  value  of-5o  years  is         -        -  10.35 

Firft  product,        122.4405 
Multiply  by        -  .05 


Second  product,    6.122025 


Sum  of  the  two  lives, 
Second  product  deduct, 


22.180000 
6.122025 


Remainder, 
And  i6;057975)  122.4405(7.62  value  of  il 

70 


16.057975 
annuity. 


533.40  value  fought. 
Pros.  3.  To  find  the  value  of  an  annuity  upon  the 
longeft  of  two  lives ;  that  is,  to  continue  fo  long  as  ei- 
ther of  the  perfons  is  in  life. 

■Rule.  From  the  fum  of  the  values  of  the  fingle  lives 
fubtract  the  value  of  the  joint  lives,  and  the  remainder 
will  be  the  value  fought. 

Ex  amp.  What  is  the  value  of  an  annuity  of  1 1.  up- 

VoL.  II. 


on  the  longed  of  two  lives,  the  one  pcrfoa  being  30,  Aaao-fy. 
and  the  other  40  years  of  age,  intereft  at  4 per  cent? 


Value  to  be  received  in  ready  money  4194.00  Anf. 

Prob.  2.  To  rind  the  value  of  an  annuity  for  the 
joint  continuance  of  two  lives,  one  life  failing,  the  an- 
nuity to  ceafe. 

Here  there  are  two  cafes,  according  as  the  ages  of 
the  two  perfons  are  equal  or  unequal. 

1.  If  the  two  perfons  be  of  the  lame  age,  work  by 
the  following 

Rule.  Take  the  value  of  any  one  of  the  lives  from 
the  table  ;  multiply  this  value  by  the  intereft  of  1 1.  for 
ayear;  fubtract  the  product  from  2;  divide  the  forefaid 
value  by  the  remainder ;  and  the  quot  will  be  the  value 
of  1 1.  annuity,  or  the  number  of  years  purchafe  fought. 

Examp.  What  is  the  value  of  icol.  annuity  for  die 
joint  lives  of  two  perfons,  of  the  age  of  30  years  each, 
reckoning  intereft  at  4  per  cent  ? 

By  the  table,  one  life  of  30  years  is  -  14.68 
Multiply  by        -  -       .04 

Subtract  th  e  prod  uct  -  5872 
From         -  -         2.0000 


By  the  table,  30  years  is 
40  years  is 

Value  of  their  joint  lives,  by  Prob.  2. 
Cafe  2.  is, 


14-68 

13.20 

27.88 
9.62 


Valne  fought,  ...  18.26 

If  the  annuity  be  any  other  than  1 1.  multiply  the 
anfwer  found  as  above  by  the  given  annuity. 

If  the  two  perfons  be  of  equal  age,  find  the  value  of 
their  joint  lives  by  Cafe  r.  of  Prob.  2. 

Prob.  4.  To  find  the  value  of  the  next  prefentation 
to  a  living. 

Rule.  From  the  value  of  the  fucceflbr's  life  fub- 
tract the  joint  value  of  his  and  the  incumbent's  life,  and 
the  remaiuder  will  be  the  value  of  1 1.  annuity;  which 
multiplied  by  the  yearly  income,  will  give  the  fum  to 
be  paid  for  the  next  prefentation. 

Examp.  A  enjoys  a  living  of  tool,  per  annum,  and 
B  would  purchafe  the  faid  living  for  his  life  after  A'* 
death  :  The  queftion  is,  What  he  ought  to  pay  for  it, 
reckoning  intereft  at  5  per  cent.  A  being  60,  and  B  25 
years  of  age? 


By  the  table,  B's  life  is 

Joint  value  of  both  lives,  by  Prob.  2.  is 


The  value  of  1 1. 


annuity, 
Multiply  by 


L. 

13.46 
697 

6.49 
ioo 

Value  of  next  prefentation,  -        649.00 

The  value  of  a  direct  prefentation  is  the  fame  as  that 
of  any  other  annuity  for  life,  and  is  found  for  1 1.  by 
the  table ;  which  being  multiplied  by  the  yearly  in- 
come, gives  the  value  fought. 

Prob.  5.  To  find  the  value  of  a  reverfion  for  ever, 
after  two  fucceffivc  lives ;  or  to  find  the  value  of  a  liv- 
ing after  the  death  of  the  prefent  incumbent  and  his 
fucceflbr. 

Rule.  By  Prob  3.  find  the  value  of  the  longeft  of 
the  two  lives,  and  fubtra<9:  that  value  from  the  value  of 
the  perpetuity,  and  the  remainder  will  be  the  value 
fought. 

Examp.  A,  aged  50,  enjoys  an  eftate  or  living  of 
ioo\. per  annum;  B,  aged  30,  is  entitled  to  bis  lifetime 
of  the  fame  eftate  after  A's  death  ;  and  it  is  propofed 
to  fell  the  eftate  juft  now  with  the  burden  of  A  and 
B's  lives  on  it :  What  is  the  reverfion  worth,  reckon- 
ing intereft  at  4  per  cent  ? 


By  the  table,  A's  life  of  50  is 
B's  life  of  30  is 


Value  of  their  joint  lives,  found  by  " 
Prob.  2.  Cafe  2.  is  J 

Value  of  the  longeft  life, 
From  the  value  of  the  perpetuity, 

Remains  the  value  of  il.  reverfion, 
Multiply  by 

Valut  of  the  reverfion, 


Sum, 


L. 

11. 34 
14.68 

26.02 
8.60 


17.42Mb. 
25.00 


7.58 
100 

758.00 
Pros. 


ANN 
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Annuity.        Prob.  6.  To  find  the  value  of  the  joint  continuance 

1 * '  of  three  lives,  one  life  failing,  the  annuity  to  ceafe. 

Rule.  Find  the  iingle  values  of  the  three  lives  from 
the  table ;  multiply  thefe  fmgle  values  continually, call- 
ing the  refult  the  product  of  the  three  lives;  multiply 
that  product  by  the  interelt  of  1 1.  and  that  product 
again  by  2,  calling  the  refult  the  double  product ;  then, 
from  the  lum  of  the  feveral  products  of  the  lives,  taken 
two  and  two,  fubtract  the  double  product;  divide  the 
product  of  the  three  lives  by  the  remainder,  and  the 
«[uot  will  be  the  value  of  the  three  joint  lives. 

Examp.  A  is  18  years  of  age;  B  34,  and  C  56: 
What  is  the  value  of  their  joint  lives,  reckoning  inte- 
relt at  4  per  cent.  ? 

By  the  table,  the  value  of  A's  life  is  16. r,  of  B's 
14.12,  and  of  C's  10.01. 

16.1x14. 12x10.01  =2275.6,  product  of  the  three  lives, 
.04 


91.024 
2 


182.048,  double  product. 
Product  of  A  and  B,  16. 1  x  14.12X  227.33 
A  and  C,  16. 1  x  10.01  =  161.16 
B  and  C,  14.12x10.00=141.34 


Sum  of  all,  two  and  two, 
Double  product  fubtract 


529.83 
182.048 


Remainder  -  347.782 

And  347.782)2275.600(6.54  value  fought. 

Prob.  7.  To  find  the  value  of  an  annuity  upon  the 
longcft  of  three  lives. 

Rule.  From  thefumof  the  values  of  the  three  finglc 
lives  taken  from  the  table,  fubtract  the  mm  of  all  the 
joint  lives,  taken  two  and  two,  as  found  by  Prob.  2. 
and  to  the  remainder  add  the  value  of  the  three  joint 
lives,  as  found  by  Prob  6.  and  that  firm  will  be  the 
value  of  the  longeft  life  fought. 

Examp.  A  is  18  years  of  age,  B  34,  and  C  56: 
What  is  the  value  of  the  longeit  of  thefe  three  lives, 
intereft  at  4  per  cent  ? 

By  the  table,  the  Iingle  value  of  A's  life  is  16. r 
fingle  value  of  B's  life  is  14.12 
fingle  value  of  C's  life  is  10.01 


Sum  of  the  fingle  values,  40.23 

By  Prob.  2.  the  joint  value  of  A  and  B  is  10.76 
joint  value  of  A  and  C  is  8.19 
joint  value  of  B  and  C  is     7.65 


Sum  of  the  joint  lives,     26.60 


Remainder, 
By  Prob.  6.  the  value  of  the  3  joint  lives  is 


Value  of  the  longeit  of  the  3  lives,  20.1 7 

Other  problems  might  be  added,  but  thefe  adduced 
arc  fufficicnt  for  molt  purpofes.  The  reader  probably 
may  wifh  that  the  rcafon  of  the  rules,  which,  it  mult  be 
owned,  arc  intricate,  had  been  afligned ;  but  this  could 
not  be  done  without  entering  deeper  into  the  fubjeft 
than  was  practicable  in  this  place.  Stc  Chances. 


A\'NvrriES  (Borrowing  upon  Jj  one  of  the  methods  Annuity, 
employed  by  government  for  raifmg  fupplies. 

Of  this  there  are  two  methods  ;  that  of  borrowing 
upon  annuities  for  terms  of  years,  and  that  of  borrow- 
ing upon  annuities  for  lives. 

During  the  reigns  of  king  William  and  queen  Anne, 
large  fums  were  frequently  borrowed  upon  annuities 
for  terms  of  years,  which  were  fometimes  longer  and 
fometimes  fhorter.  In  1693,  an  act  was  palled  for 
borrowing  one  million  upon  an  annuity  of  14  per  cent. 
or  of  140,000/.  a  year  for  16  years.  In  1691,  an  act 
was  pa(Ted  for  borrowing  a  million  upon  annuities  for 
lives,  upon  terms  which  in  the  prefent  times  would  ap- 
pear very  advantageous.  But  the  fubfeription  was  not 
filled  up.  In  the  following  year  the  deficiency  was 
made  good  by  borrowing  upon  annuities  for  lives  at 
14  per  cent.,  or  at  little  more  than  feven  years  pur- 
chafe.  In  1695,  the  perfons  who  had  purchafed  thofe 
annuities  were  allowed  to  exchange  them  for  others  of 
96  years,  upon  paying  into  the  exchequer  63  pounds 
in  the  hundred  ;  that  is,  the  difference  between  14  per 
cent,  for  life,  and  14  per  cent,  for  96  years,  was  fold 
for  63  pounds,  or  for  four  and  a  half  years  purchafe. 
Such  was  the  fuppofed  inftability  of  government,  that 
even  thefe  terms  procured  few  purchafers.  In  the 
reign  of  queen  Anne,  money  was  upon  different  occa- 
fions  borrowed  both  upon  annuities  for  lives  and  upon 
annuities  for  terms  of  32,  of  89,  of  98,  and  of  99  years. 
In  1 719,  the  proprietors  of  the  annuities  for  32  years 
were  induced  to  accept  in  lieu  of  them  South  Sea 
flock  to  the  amount  of  eleven  and  a  half  years  purchafe 
of  the  annuities,  together  with  an  additional  quantity 
of  flock  equal  to  the  arrears  which  happened  then  to 
be  due  upon  them.  In  1 720,  the  greater  part  of  the 
other  annuities  for  terms  of  years  both  long  and  fhort 
were  fubferibed  into  the  fame  fund.  The  long  annui- 
ties at  that  time  amounted  to  666,821/.  8s.  y^d.  a 
year.  On  the  5th  of  January,  1 775,  the  remainder  of 
them,  or  what  was  not  lubfcribed  at.  that  time,  amount- 
ed only  to  136,453/.  12s.  8d. 

During  the  two  wars  which  begun  in  1739  and  in 
1755,  little  money  was  borrowed  either  upon  annuities 
for  terms  of  years,  or  upon  thofe  for  lives.  An  annu- 
ity for  98  or  99  years,  however,  is  worth  nearly  as 
much  money  as  a  perpetuity,  and  mould,  therefore,  one 
might  think,  be  a  fund  for  borrowing  nearly  as  much. 
But  thofe  who,  in  order  to  make  family  fettlemcnts, 
and  to  provide  for  remote  futurity,  buy  into  the  public 
flocks,  would  not  care  to  purchafe  into  one  of  which 
the  value  was  continually  diminifhing ;  and  fuch  people 
make  a  very  confiderable  proportion  both  of  the  pro- 
prietors and  purchafers  of  flock.  An  annuity  for  a 
long  term  of  years,  therefore,  though  its  intrinfic  value 
may  be  very  nearly  the  fame  with  that  of  a  perpetual 
annuity,  will  not  find  nearly  the  fame  number  of  pur- 
chafers. The  fubferibers  to  a  new  loan,  who  mean 
generally  to  fell  their  fubfeription  as  foon  as  poffible, 
prefer  greatly  a  perpetual  annuity  redeemable  by  par- 
liament, to  an  irredeemable  annuity  for  a  long  term  of 
years  of  only  equal  amount.  The  value  of  the  former 
may  be  fuppofed  always  the  fame,  or  very  nearly  the 
fame;  and  it  makes,  therefore,  a  more  convenient 
transferable  flock  than  the  latter. 

During  the  two lait  mentioned  wars,  annuities,  either 
for  terms  of  years  or  for  lives,  were  feldom  granted  but 
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Annuity,  as  premiums  to  the  Rlbfcri'bei's  to  a  new  loan,  over  and 
* **— '  above  the  redeemable  annuity  or  intcrcft  upon  the  cre- 
dit of  which  the  loan  was  fuppofed  to  be  made.  They 
were  granted,  not  as  the  proper  fund  upon  which  the 
money  was  harrowed  ;  but  as  an  additional  encourage- 
ment to  the  lender. 

Annuities  for  lives  have  occalionally  been  granted 
in  two  different  ways ;  either  upon  feparate  lives,  or 
upon  lots  of  lives,  which  in  French  are  called  Tontines, 
from  the  name  of  their  inventor.  When  annuities  are 
granted  upon  feparate  lives,  the  death  of  every  indivi- 
dual annuitant  difburthens  the  public  revenue  fo  far  as 
•  it  was  affected  by  his  annuity.  When  annuities  are 
granted  upon  tontines,  the  liberation  of  the  public  re- 
venue does  not  commence  till  the  death  of  all  the  an- 
nuitants comprehended  in  one  lot,  which  may  fometimes 
confift  of  twenty  or  thirty  perfons,  of  whom  the  fur- 
vivors  fucceed  to  the  annuities  of  all  thofe  who  die  be- 
fore them  ;  the  laft  furvivor  fucceeding  to  the  annuities 
of  the  whole  lot.  Upon  the  fame  revenue  more  mo- 
ney can  always  be  railed  by  tontines  than  by  annuities 
for  feparate  lives.  An  annuity,  with  a  right  of  fur- 
"vivorfhip,  is  really  worth  more  than  an  equal  annuity 
for  a  feparate  life,  and  from  the  confidence  which  eve- 
ry man  naturally  has  in  his  own  good  fortune,  the  prin- 
ciple upon  which  is  founded  the  fuccefs  of  all  lotteries, 
fuch  an  annuity  generally  fells  for  fomething  more  than 
it  is  worth.  In  countries  where  it  is  ufual  for  govern- 
ment to  raife  money  by  granting  annuities,  tontines 
are  upon  this  account  generally  preferred  to  annuities 
for  feparate  lives.  The  expedient  which  will  raife 
moft  money,  is  almoft  always  preferred  to  that  which  is 
likely  to  bring  aboutinthefpeedieft  manner  the  libera- 
tion of  the  public  revenue. 

In  France  a  much  greater  proportion  of  the  public 
debts  confifts  in  annuities  for  lives  than  in  England. 
According  to  a  memoir  prefented  by  the  parliament  of 
Bourdeaux  to  the  king  in  1764,  the  whole  public  debt 
of  France  is  eflimated  at  twenty-four  hundred  millions 
of  livres  s  of  which  the  capital  for  which  annuities  for 
lives  had  been  granted,  is  fuppofed  to  amount  to  three 
hundred  millions,  the  eighth-part  of  the  whole  public 
debt.  The  annuities  themfelves  are  computed  to  a- 
mount  to  thirty  millions  a-year,  the  fourth  part  of  one 
hundred  and  twenty  millions,  the  fuppofed  intereft  of 
that  whole  debt.  It  is  not  the  different  degrees  of  anx- 
iety in  the  two  governments  of  France  and  England 
for  the  liberation  of  the  public  revenue,  which  occa- 
sions this  difference  in  their  refpe&ive  modes  of  bor- 
rowing; it  arifes  altogether  from  the  different  views 
and  interefts  of  the  lenders. 

In  Britain,  the  feat  of  government  being  in  the 
greateft  mercantile  city  in  the  world,  the  merchants 
are  generally  the  people  who  advance  money  to  go- 
vernment. By  advancing  it  they  do  not  mean  to  di- 
minish ;  but,  on  the  contrary,  to  increafe  their  mercan- 
tile capitals;  and  unlefs  they  expected  to  fell  with 
fome  profit  their  fhare  in  the  fubfeription  for  a  new 
loan,  they  never  would  fnbfcribe.  But  if  by  advanc- 
ing their  money  they  were  to  purchafe,  inftead  of 
perpetual  annuities,  annuities  for  lives  only,  whether 
their  own  or  thofe  of  other  people,  they  would  not  al- 
ways be  fo  likely  to  fell  them  with  a  profit.  Annui- 
ties upon  their  own  lives  they  would  always  fell  with 
lofs  j  becaufe  no  man  will  give  for  an-  annuity  upon  the 


life  of  another  whofe  age  and  rtate  are  nearly  the  fame    Ami* 


with  their  own,  the  fume  price  which  he  would 
for  one  upon  his  own.     An  annuity  upon  the  life  of  a 
third  perfon,  indeed,  is,  no  doubt,  of   equal   vAl 
the  buyer   and  the  feller;  but  its  real  value  begi 
diminifh  from  the  moment  it  is  grained,  and  continues 
to  do  fo  more  and  more  as  long  as  it  fubfifts.    It  can 
never,  therefore,  make   fo  convenient  a  transfi 
ftock  as   a  perpetual  annuity,  ef  which  the  real  value 
may  be  fuppofed  always  the  fame,  or  very  nearly  the 
fame. 

In  France,  the  feat  of  government  not  being  in  a 
great  mercantile  city,  merchants  do  not  make  fo  great 
a  proportion  of  the  people  who  advance  money  to  go- 
vernment. The  people  concerned  in  the  finances,  the 
farmers-general,  the  receivers  of  the  taxes  which  arc 
not  in  farm,  the  court-bankers,  &c.  make  the  greater 
part  of  thofe  who  advance  their  money  in  all  public  ex- 
igencies. Such  people  are  commonly  men  of  mean 
birth,  but  of  great  wealth,  and  frequently  of  great 
pride.  They  are  too  proud  to  marry  their  equals,  and 
women  of  quality  difdain  to  marry  them.  They  fre- 
quently refolve,  therefore,  to  live  bachelors;  and  hav- 
ing neither  any  families  of  their  own,  nor  much  re- 
gard for  thofe  of  their  relations,  whom  they  arc  not 
always  very  fond  of  acknowledging,  they  defire  only 
to  live  in  fplendour  during  their  own  time,  and  are  not 
unwilling  that  their  fortune  fhould  end  with  themfelves. 
The  number  of  rich  people,  befides,  who  are  either 
averfe  to  marry,  or  whofe  condition  of  life  renders  it 
either  improper  or  inconvenient  for  them  to  do  fo,  is 
much  greater  in  France  than  in  England.  To  fuch 
people,  who  have  little  or  no  care  forpoflerity,  nothing 
can  be  more  convenient  than  to  exchange  their  capital 
for  a  revenue,  which  is  to  laft  juft  as  long,  and  no 
longer  than  they  wifh  it  to  do. 

ANNUITY  of  Tiends,  in  Scots  law,  a  certain 
proportion  of  the  tiends  of  erected  benefices  formerly 
payable  to  the  crown,  but  now  gone  into  diftife. 

ANNULAR,  in  a  general  fenfe,  fomething  in  the 
form  of,  or  refembling,  a  ring.  It  is  alfo  a  peculiar 
denomination  of  the  fourth  finger,  commonly  called  the 
ring-finger. 

ANNULET,  in  architecture,  a  fmall  fqnare  mem- 
ber in  the  Doric  capital,  under  the  quarter-round. 

Annulet  is  alfo  a  narrow  flat  moulding,  which  is  com- 
mon to  divers  places  of  the  columns,  as  in  the  bafes, 
capitals,  &c.  It  is  the  fame  member  which  Vitruvius 
calls  2.  fillet;  Palladio,  a.  lifiil  or  cintfure  ;  Scamozzi, 
and  Mr  Brown,  a  fuperciliuvi,  lift,  timea,  eye-brow, 
fquare  rabbit.     See  Architecture. 

Annulet,  a  little  circle,  borne  as  a  charge  in  coats-of- 
arms,  as  alfo  added  to  them  as  a  difference.  Among  the 
Romans  it  reprefented  liberty  and  nobility.  It  alfo  de- 
Hotesftrength  and  eternity,  by  reafon  of  its  circular  form. 

When  this  figure  is  added  as  a  difference,  fome  au- 
thors aflert,  that  it  ferves  to  remind  the  bearer  to  at- 
chieve  great  actions. 

ANNULLING,  a  term  fometimes  11  fed  for  cancel- 
ling or  making  void  a  deed,  fentence,  or  the  like. 

ANNUNCIADA,  Annuntiada,  orANNUNTiA- 
ta,  an  order  of  knighthood  in  Savoy,  firft  inftituted  by 
Amadeus  I.  in  the  year  1409:  their  collar  was  of  ij 
links,  interwoven  one  with  another,  in  form  of  a  trne- 
lover's  knot;  and  the  motto,  F.  E.  R.  T.  fignifying, 
G  2  Fortiiud* 
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For'.iudo  ejus  Rhodttm  tenuit.  Amadeus  VIII.  gave  the 
name  Annunciada  to  this  order,  which  was  formerly 
known  by  that  of  the  knot  of  love s  changing  at  the 
lame  rime  the  image  of  St  Maurice  patron  of  Savoy, 
which  hung  at  the  collar,  for  that  of  the  Virgin  Ma- 
ry ;  and,  inft ead  of  the  motto  above-mentiQned,  fub- 
ftituting  the  words  of  die  angel's  falutation. 

Annunciada  is  alfo  the  title  of  feveral  religious  or- 
ders, inftitnted  at  different  times,  and  at  different  places, 
in  honour  of  the  annunciation.     See  the  next  article. 

ANNUNCIATION,  the  tidings  brought  by  the 
angel  Gabriel  to  the  Virgin  Mary  of  the  incarnation  of 
Chrift. 

Annunciation  is  alfoa  feflival  kept  by  the  church 
on  the  25th  of  March,  in  commemoration  of  thefc  tid- 
ings. This  feflival  appears  to  be  of  very  great  antiqui- 
ty. There  is  mention  made  of  it  in  a  fermon  which 
goes  under  the  name  of  Athanafius.  Others  carry  it 
up  to  the  time  of  Gregory  Thaumaturgus,  becaufe 
there  is  a  fermon  likewife  attributed  to  him  upon  the 
fame  fubject.  But  the  befl  critics  reject  both  thefe 
writings  as  fpurious.  However,  it  is  certain  this  fefli- 
val was  obferved  before  the  time  of  the  council  of 
Trullo,  in  which  there  is  a  canon  forbidding  the  cele- 
bration of  all  feflivals  in  lent,  excepting  the  Lord's 
day,  and  the  feafl  of  the  annunciation  :  fo  that  we  may 
date  its  original  from  the  feventh  century. 

In  the  Romifh  church,  on  this  feafl,  the  pope  per- 
forms the  ceremony  of  marrying  or  cloyflering  a  cer- 
tain number  of  maidens,  who  are  prefented  to  him  in 
the  church,  clothed  in  white  ferge,  and  muffled  up 
from  head  to  foot :  An  officer  flands  by,  with  purfes 
containing  notes  of  fifty  crowns  for  thofe  who  make 
choice  of  marriage,  and  notes  of  a  hundred  for  thofe 
who  choofe  to  veil. 

Annunciation  is  likewife  a  title  given  by  the 
Jews  to  part  of  the  ceremony  of  the  paffover. 

ANNUNCIATOR,  the  name  of  an  officer  in  the 
church  of  Conflanunoplc.  It  was  his  bufinefs  to  inform 
the  people  of  the  feflivals  that  were  to  be  celebrated. 

ANODYNE  (from  «  privative,  and  oJW,  doleo; 
or  «  neg.  and  a<Tw»,  fain  J  ;  a  term  applied  te  medi- 
cines which  eafe  pain,  and  procure  fleep.  They  ar.e 
divided  into  three  forts,  viz.  1.  Paregorics,  or  fuch  as 
affuage  pain.  2.  Hypnotics,  or  fuch  as  relieve  by  pro- 
curing (leep.  3.  Narcotics,  or  fuch  as  eafe  the  patient 
by  ftupifying  him. 

Opiates  and  Narcotics  deflroy  fenfation.  Some  hyp- 
notics annd  paregorics,  as  nitre,  camphor,  &c.  jprocure 
eafe  and  deep  by  removing  the  offending  caufe.  Cam- 
phor is  faid  to  be  the  beft  anodyne  in  nervous  cafes  and 
at  the  decline  of  fevers.  The  dofes  of  thefe  medicines 
are  generally  regulated  by  the  pulfe. 

ANNOINTERS,  a  religious  fed  in  fome  parts  of 
England,  fo  called  from  the  ceremony  they  ufed  of  a- 
nointing  all  perfons  before  they  admitted  them  into 
their  church.  They  founded  their  opinion  of  anoint- 
ing upon  the  fifth  of  James,  verfes  14  and  15. 

ANOLYMPIADES,  in  antiquity,  a  name  given 
by  the  Elians  to  thofe  Olympic  games  which  had 
been  celebrated  under  the  direction  of  the  Pifaeans  and 
Arcadians.  The  Elians  claimed  the  fole  right  of  ma- 
naging the  Olympic  games,  in  which  they  fometimes 
met  with  competitors.  The  hundred  and  fourth  Olym- 
piad was  celebrated  by  order  of  the  Arcadians,  by 
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whom  the  Elians  were  at  that  time  reduced  very  low :  Aaomalif- 
this,  as  well  as  thofe  managed  by  the  inhabitants  of  Pi- 
fa,  they  called  meMpmafat,  that  is,  "  unlawful  Olym- 
piads ;  and  left  them  out  of  their  annals,  wherein  the 
names  of  their  victors  and  other  occurrences  were  re-  v 
giflered. 

ANOMALISTICAL  year,  in  aftronomy,  the 
time  that  the  earth  takes  to  pafs  through  her  orbit :  it 
is  alfo  called  the  Periodical  Tear.  The  fpace  of  time 
belonging  to  this  year  is  greater  than  the  tropical 
year,  on  account  of  the  proceflion  of  the  equinoxes. 
See  Astronomy. 

ANOMALOUS,  a. term  applied  to  whatever  is  ir- 
regular, or  deviates  from  the  rule  obferved  by  other 
things  of  the  like  nature.  , 

Anomaious  Verbs,  in  grammar,  fuch  as  are  not 
conjugated  conformably  to  the  paradigm  of  their  con- 
jugation. They  are  found  in  all  languages.  In  Latin, 
the  verb  lego  is  the  paradigm  of  the  third  conjugation ; 
and  runs  thus,  lego,  legis,  legit:  By  the  fame  rule  it 
fhould  htfero,feris,ferit ;  but  we  fay  fero,  fen,  fert : 
fero,  then,  is  an  anomalous  verb.  In  Englifh  the  ir- 
regularity relates  often  to  the  prcter  tenfe  and  paffive 
participle  :  for  example,  give,  were  it  formed  accord- 
ing to  rule,  would  make  gived  in  the  preter  tenfe  and 
paffive  participle:  whereas  in  the  former,  it  makes 
gave,  and  in  the  latter  given. 

ANOMALY,  in  aftronomy,  an  irregularity  in  the 
motion  of  the  planets,  whereby  they  deviate  from  the 
aphelion  or  apogee. 

ANOMIA,  in  zoology,  a  genus  of  infects  belong- 
ing to  the  order  of  vermes  teflacca.  The  fhcll  is  bi- 
valve, and  the  valves  are  unequal.  One  valve  is  per- 
forated near  the  hinge ;  affixed  by  that  perforation  to 
fome  other  body.  There  are  25  fpecies  of  the  ano- 
mia;  of  which  only  two  are  natives  of  the  Britifh 
feas,  viz.  I.  The  ephippium,  with  the  habit  of  an 
oyfter;  the  one  fide  convex,  the  other  flat ;  perforat- 
ed ;  adherent  to  other  bodies,  often  to  oyfter-fhells,  by 
a  flrong  tendinous  ligature  ;  colour  of  the  infide  perla- 
ceous.  Size  near  two  inches  diameter.  2.  The  fqnam- 
mula,  with  fhells  refembling  the  fcales  of  fifli ;  very 
delicate,  and  filvery ;  much  flatted ;  perforated  ;  very 
fmall.  Adheres  to  oyflers,  crabs,  lobfters,  and  fhells. 
The  fpecies  of  this  genus  arc  commonly  called  Beaked 
cockles.  No  name  has  been  given  to  the  fifh  that  inha- 
bit it ;  for  the  recent  fhells  of  this  kind  are  fo  very 
rare,  that  there  is  fcarcely  one  to  be  found  perfect. 
They  are  perhaps,  as  well  as  that  which  has  given 
its  form  to  the  cornu  amonis,  inhabitants  of  the  deepeft 
parts  of  the  ocean ;  confequcntly  it  muft  be  fome  ex- 
traordinary agitation  of  that  great  body  of  water  that 
can  bring  them  at  all  to  our  knowledge  in  their  recent 
ftate. 

The  foffile  fpecies  of  the  .Anomia  genus  are  un- 
commonly numerous  ill  this  ifland,  in  our  chalk-pits 
and  limeflone  quarries  j  and,  in  Gloucefterfhire,  they 
are  as  common  on  the  ploughed  land  as  pebbles  in  o- 
ther  places. 

ANOMOEANS,  in  ecclefiaflical  hiftory,  the  name 
by  which  the  pure  Arians  were  called  in  the  fourth 
century,  in  contradiflinction  to  the  Semi-Arians. 
The  word  is  formed  from  the  Greek,  avo^o;©^,  differ- 
ent, difllmilar :  For  the  pure  Arians  affined,  that  the 
Son  was  of  a  nature  different  from,  and  in  nothing  like 


A  N  O 


r  S3  i 


A  N  O 


Anorexia. 


A»»mor-  that  of  the  Father :  whereas  the  Semi-Arians  acknow- 
homboidia  iedged  a  likenefs  of  nature  in  the  Son ;  at  the  fame 
time  that  they  denied,  with  the  pure  Arians,  the  con- 
fubStantiality  of  the  World. — The  Semi-Arians  con- 
demned the  Anomceans  in  the  council  of  Seleucia ;  and 
the  Anomceans  in  their  turn  condemned  the  Semi-A- 
rians in  the  councils  of  Constantinople  and  Antioch, 
erafmg  the  word  o^ti®^,  like,  oul  of  the  Formula  of 
Rimini  and  that  of  Constantinople. 

ANOMORHOMBOIDIA,  in  natural  hiftory,  the 
name  of  a  genus  of  fpars ;  the  word  is  derived  from 
the  Greek  maftaxnt  irregular,  and  po^Coi<rn;  a  rhom- 
ioidal  figure.  The  bodies  of  this  genus  are  pellucid 
cryflalline  fpars  of  no  determinate  or  regular  external 
form,  but  always  breaking  into  regularly  rhomboidal 
maffes ;  eafily  Affile,  and  compofed  of  plates  running 
both  horizontally  and  perpendicularly  thro'  the  mafles, 
but  cleaving  more  readily  and  evenly  in  an  horizontal, 
than  in  a  perpendicular  direction :  the  plates  being 
ever  compofed  of  irregular  arrangements  of  rhomboidal 
concretions.  Of  this  genus  there  are  live  known  fpe- 
cies.  i.  A  white,  bright,  and  fhattery  one ;  found  in 
great  quantities  in  the  lead-mines  of  Derbyshire,  York- 
shire, and  Wales.  3.  A  milk-white,  opake,  and  ihat- 
lery  one,  found  in  fome  parts  of  France,  and  very 
plentifully  in  Germany,  and  fometimes  in  Wales  and 
Scotland,  and  in  the  hills  of  Yorkshire.  3.  A  hard, 
dull,  and  fnow-white  one,  found  in  fome  of  the  mines 
in  Derbyshire,  and  in  many  of  the  northern  countries. 
4.  A  hard,  grey  and  pellucid  one,  found  in  the  lead- 
mines  of  Yorkshire,  and  very  common  in  Germany. 
And,  5.  A  pellucid  and  colourlefs  one ;  this,  is  found  in 
the  lead  mines  of  Derbyshire  and  Yorkshire.  All  thefe 
in  fomedegree  have  their  double  refraction  of  the  island, 
crystal.  See  IsLAND-Cryftal. 

ANONIS,  in  botany.     See  Ononis. 

ANONYMOUS,  fomething  that  is  namelefs,  or  ©f 
which  the  name  is  concealed.  It  is  a  term  ufually  ap- 
plied to  books  that  do  not  exprefs  the  author's  name, 
or  to  authors  whofe  names  are  unknown. 

Anonymous,  in  Commerce. Partnerships  in 

trade  in  France  are  Styled  anonymous,  when  they  arc 
not  carried  on  under  any  particular  name,  but  wherein 
each  of  the  partners  trades  vifibly  on  his  own  account, 
and  in  his  own  name ;  after  which  all  tlie  partners  give 
one  another  an  account  of  their  profit  or  lofs  in  trade. 
Thefe  forts  of  partnerships  are  concealed,  and  known 
only  to  the  parties  themfelves* 

Anontmovs  Partner/hips  in  Trade,  are  alfo-in  France 
fiich,  wherein  perfons  of  fortune  and  quality  depofit 
fums  of  money,  in  order  to  Share  of  the  profits  and  lofs. 
To  this  end  thofe  who  furnilh  the  capital  have  no 
trouble  in  carrying  on  the  trade,  nor  do  their  names 
appear  to  be  any  way  interested  therein. 

Anonymous,  in  law.  The  fendiug  anonymous  let- 
ters demanding  money,  &c.  is  felony  by  the  Black 
Act,  9.  Geo.  I.  cap.  22. 

ANOREXIA,  anorexy,  (from  «  neg.  and 
*f«  Jic,  appetite)-;  a  want  of  appetite,  or  a  loathing  of 
food.  The  diSbrder  is  either  original  or  Symptomatic. 
When  it  is  original,  its  caufes  are,  bad  diet,  too  free 
drinking,  voracionfnefs,  &c. :  In  which  cafes,,  a  vomit 
or  two  of  ipecacuanha  may  be  taken ;  and  temperance, 
a  light  but  cordial  nourishing  diet,  and  daily  exercife, 
perSiited  in,  will  generally  effect  a  recovery.     But  it  is 


more  frequently  a  Symptom  of  fome  other  diforder ;     A«oC. 

and  then  the  cure  depends  on  the  removal  of  the  ori-  ' « — 

ginal  one. 

ANOSSI,  a  province  of  the  island  of  Madagafcar, 
lying  between  Lat.  230  18  and  260  S.  It  is  watered 
by  many  rivers,  moSt  of  which  run  into  the  Franchcre, 
Ramevatt:,  or  Immour,  the  Spring  of  which  is  in  a  moun- 
tain called  Manghage,  and  difcharges  itfelf  into  the 
fea  in  Lat.  2  J.  18  S.  The  mouth  of  this  river  is  of- 
ten flopped,  and  the  courfe  to  the  fea  interrupted,  un- 
lefs  kept  open  by  the  overflowings  of  great  rains  and 
high  tides.  The  water  runs  fait  one  league  above  the 
mouth,  particularly  in  a  free  communication  with  the- 
fea.  A  lake,  called  A/tibou,  is  formed  at  the  mouth, 
half  a  league  wide,  with  depth  Sufficient  for  any  Ship. 
if  the  mouth  of  the  river  was  kept  open.  Next  in  big- 
nefs  to  the  Franchere  is  the  Manghafia,  which  fprings 
from  a  mountain  called  Siliva,  and  empties  itfelf  inta 
the  fea,  where  large  Ships  may  ride  at  anchor.  Croco- 
diles breed  in  thefe  and  all  the  other  rivers  of  the  iiland. 
1  Between  the  two  rivers  above  mentioned  lies  Cape 
St  Romain,  half  a  mile  distant  from  the  month  of  the 
Franchere,  and  which  runs  from  the  north-weSt  Six  or 
feven  leagues  into  the  fea.  When  the  Cape  is  palfed, 
the  coaSt  forms  a  great  bay,  in  the  Shape  of  a  crofs, 
which  extends  to  the  mouth  of  a  river  called  Dion 
Panouge,  or  Pitorah.  In  the  middle  of  this  bay  the 
land  runs  out,  and  almoit  forms  a  peninfula  called  Tho- 
langare.  Fort  Dauphin  lies  to  the  north  of  this  pe- 
ninfula, and  Port  Dauphin  over  againft  it.  This  pro- 
vince has  feveral  other  peninfulas  and  fmall  islands  be- 
longing to  it.  The  country  is  beautiful ;  abounds  in. 
fruit-trees ;  is  fertile  in  pafture  for  cattle  ;  and,  if  care- 
fully cultivated,  would  produce  all  the  neceffariesof  life. 
It  is  furrounded  by  high  mountains,  which  are  covered 
with  woods  and  Shrubs ;  but,  about  four  miles  distant 
from  Fort  Dauphin,  the  adjacent  hills  are  quite  desti- 
tute of  verdure.  The  French  often  dug  in  this  neigh- 
bourhood, expecting  to  meet  with  mines  of  gold  and 
Silver,  particularly  in  one  mountain  where  feveral  Springs- 
flow  near  each  other  and  empty  themfelvesintoaneigb- 
bouring  river.  In  this  river  they  found  feveral  Stones, 
and  heaps  intermixed  with  yellow  clay,  with  a  great 
quantity  of  black  and  white  fpangles  Shining  like  Silver, 
which  they  carefully  pounded  and  waShed,  but  without 
effect.  About  60  yards  above  theSe  fprings  the  grafs, 
and  every  fort  of  vegetable,  appears  half  dried  and  yel- 
low, from  a  metalline  fulphur,  which  gives  that  afpect ; 
but  the  top  of  the  mountain  is  covered  with  a  frcSh  and 
beautiful  verdure.  Irisfaid  that  the  Portuguefe  found 
gold  at  the  foot  of  this  mountain  on  the  north  Side, 
but  that  the  place  they  had  dug  was  Silled  up  by  the 
chiefs  of  the  country  after  the  Portuguefe  had  been 
driven  out. 

The  province  of  AnoSfi  is  inhabited  by  three  diffe- 
rent forts  of  whites,  and  four  forts  of  negroes.  The 
whites,  are  distinguished  by  the  names  of  Rohandriain 
Anacandrians,  and  Ondzatfi.  The  whites- are  dillin- 
guiShed  from  die  negroes  by  the  general  name  of  Za- 
feramini,  or  Rabimiui ;  and  the  Rphandrians  arc  di- 
stinguished above  the  other  whites.  When  they  pro- 
ceed to  an  election  of  a  fovcreign,  whom  they  call  Om- 
piandrian,  01 'Diem Baheuache ;  he  is  chofen  from  the 
Rohandrian  race.  Next  to  him  the  others  bold  the 
rank  of  princes,  and  are  honoured  as  fiich  by  all  the 
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.Ruffli.    reft  of  the  fiibjeSs.  The  Anacandrians  are  descendants 

» •  oPthr  chiefs,  but  who  have  degenerated,  and  are  ac- 

coiinred  the  baftards.of  princes,  or  t hole  who  are  de- 
scended from  a  Rohandriah  and  any  inferior  white 
or  black  wornaia:  Thefe  are  Kfeewife  called  by  the 
name  of  0 itte mpajftmtrca,  or  people  from  the  Candy  parts 
of  .Mecca,  fr'otti  whence,  they  fay,  came  fhe  Rohan- 
drians.  Both  the  Rohandrians  and  Anacandrians  wear 
'longhair,  which  hangs  down  in  curls  ;  and  enjoy  the 
privilege  of  killing  beads.  The  Ondzatli,  or  loweft 
■clafs  of  whites,  are  defcended  from  the  baflards  of  the 
Anacandrians.  Thefe  are  all  fiihermen,  and  are  al- 
lowed to  kill  no  land-animal  except  a  chicken.  .     , 

The  four  claifes  of  negroes  are  named  Voadziri  Lo- 
havohits, Ontfoa,  and  Ondeves.  The  Voadziri,  the  moft 
powerful  and  the  richeit,  are  mailers  of  fcveral  vilages, 
and  defcended  from  the  original  lords  of  the  country. 
They  enjoy  the  privilege  of  killing  hearts,  when  at  a 
difbnce'from  the  whites,  and  no  Rohandrian  or  Ana- 
candrian  in  the  village.  The  Lohavohits  are  defcend- 
ants from  the  Voadziri,  and  alfo  lords;  but  with  this 
difference,  that  the  one  commands  a  whole  diftrict,  and 
the  jurifdietion  of  the  others  extends  only  to  their  own 
village  and  family.  They  are  alfo  permitted  to  kill 
thole  bealts  they  intend  to  eat,  when  at  a  diftance  from 
the  whites.  The  Ontfoa  are  next  to  the  Lohavohits, 
and  are  their  near  relations.  The  Ondeves  are  the  low- 
eft  of  all,  being  originally  flaves  by  father  and  mother. 
The  Voadziri,  Lohavohits,  and  Ontfoa,  enjoy  the  pri- 
vilege of  fubmitting  themfelves,  on  the  death  of  their 
lord  or  king,  to  any  chief  they  pleafe.  In  return  for  fuch 
homage  the  new  lord  makes  them  a  prefent,  in  confe- 
quence  of  which  he  becemes  heir  to  all  their  pofleflions. 
Hence  the  lower  clafTes  both  of  whites  and  blacks, 
when  death  approaches,  are  under  the  greateft  con- 
cern and  anguifli  ef  mind,  well  knowing  that  their 
lords  will  not  fail  to  deprive  their  children  of  every 
thing  they  polfefs.  The  Ondeves  have  not  the  fame 
liberty  with  the  others:  but,  in  times  of  famine, 
the  chiefs  are  obliged  to  fupply  them  with  neceffaries; 
which  if  they  fail  to  do,  they  have  the  liberty  of  fub- 
mitting themfelves  to  new  mailers.  The  inhabitants 
of  this  province  have  no  temples,  and  very  little  ap- 
pearance of  religion ;  only  they  keep  up  a  cuftom  of 
immolating  beafts  upon  particular  occafions,  as  in  fick- 
nefs,  planting  yams  or  rice,  on  affemblies,  &c.  They 
offer  the  firft-born  beaft  to  the  devil  and  to  God,  nam- 
ing the  devil  firft,  in  this  manner,  Dianbilis  Aminhan- 
habare,  or  "  Lord  Devil  and  God." — Thefe  are  fe- 
veral towns  on  the.  river  Franchere  ;  and  near  this  river 
the  Portuguefe  had  a  fort  built  upon  a  Iteep  rock,  and 
feveral  buildings  below,  with  inclofures,  which  furnifh- 
ed  all  forts  of  neceffaries  for  their  fubfiftence  ;  but  they 
■were  all  maflacred  by  the  natives. 

This  province  feems  originally  to  have  been  inhabited 
by  negroes.  The  whites  or  Zaferamini  fettled  in  it 
about  200  years  ago,  and  conquered  the  negroes.  But 
they  themfelves  were  conquered  by  the  French,  though 
under  the  government  of  a  king  whom  they  honoured 
as  a  god.  In  1642,  Captain  Rivault  obtained  a  permif- 
fion  to  cftablifti  a  colony  in  this  part  of  the  ifland ;  and 
aocordingly  he  took  poffeffion  of  it  in  the  name  of  the 
king  of  France,  in  the  month  of  September,  that  fame 
year.  The  French  landed  200  men  well  armed  and 
•provided  with  ftorc  of  ammunition  and  other  neceffaries 


for  building  a  fort,  which  they  immediately  fet  about ;  Arctt*. 
bat  no  ibor.er  did  the  natives  obferve  their  intention, 
than  they  ufed  their  utmoft  art  to  prevent  their  defign 
from  taking  effect.  This  created  a  war,  in  which  the 
•French  were  victors  ;  and,  the  natives  becoming  in  time 
much  better  reconciled  to  them,  they  intermarried, 
and  lived  up  and  down  in  feveral  towns  at  fbme  diftance 
from  one  another,  not  above  five  or  fix  in  a  place.  This 
tranquillity  lalted  for  fome  years;  but  at  lait  the  na- 
tives, growingjealous,  refolved  to  free  themfelves  from 
a  foreign  yoke,  and  accordingly  formed  a  conspiracy 
to  cut  off  all  the  French  in  one  day;  which  they  foen 
after  effected,  not  leaving  afingle  perfon  alive.  In  1644 
the  above-mentioned  Fort  Dauphin  was  erected  in  Lat. 
2  J.  6.  S.  Many  buildings  were  erected,  behind  the 
Fort,  adjoining  to  the  governor's  houfe,  with  great  in- 
clofures that  produced  every  fort  of  fruit  and  kitchen 
herb.  In  1656  this  fort  was  accidentally  deftroyed  by 
fire  ;  but  was  loon  after  repaired,  and  ltill  continues, 
notwithstanding  the  cataftrophe  above  mentioned,  and 
its  garrifon  carries  on  frequent  wars  with  the  natives. 
■  ANOTTA,  or  Arnotta,  in  dyeing,  an  elegant 
red  colour,  formed  from  the  pellicles  or  pulp  of  the 
feeds  of  the  Bixa,  a  tree  common  in  South  America. 
It  is  alfo  called  Terra  Orleana,  and  Roucou. 

The  manner  of  making  anotta  is  as  follows:  The 
red  feeds  cleared  from  the  pods,  are  fteeped  in  water 
for  feven  or  eight  days  or  longer,  till  the  liquor  begins 
to  ferment;  then  llrongly  ftirred,  itamped  with  wooden 
paddles  and  beaters,  to  promote  the  feparation  of  the 
red  fkins :  this  procefs  is  repeated  feveral  times  till  the 
feeds  arc  left  white.  The  liquor,  pafled  through  clofe 
cane-fieves,  is  pretty  thick,  of  a  deep  red  colour,  and 
a  very  ill  fmell ;  in  boiling,  it  throws  up  its  colouring 
matter  to  the  furface  in  form  of  fcum,  which  is  after- 
wards boiled  down  by  itfelf  to  a  due  confiftence,  and 
made  up  while  foft  into  balls.  The  anotta  commonly 
met  with  among  us,  is  moderately  hard  and  dry,  of  a 
brown  colour  on  the  outfide,  and  a  dull  red  within.  It 
is  difficultly  afted  upon  by  water,  and  tinges  the  liquor 
only  of  a  pale  brownifh-yellow  colour.  In  rectified 
fpirit  of  wine,  it  very  readily  diffblves,  and  communi- 
cates a  high  orange  or  yellowifh  red.  Hence  it  is  ufed 
as  an  ingredient  in  varnifhes,  for  giving  more  or  lefs  of 
an  orange-caft  to  the  fimple  yellows.  Alkaline  falts 
render  it  perfectly  foluble  in  boiling  water,  without  al- 
tering its  colour.  Wool  or  filk  boiled  in  the  folution 
acquire  a  deep,  but  not  a  very  durable,  orange-dye. 
Its  colour  is  not  changed  by  alum  or  by  acids,  any 
more  than  by  alkalis :  but  when  imbibed  in  cloth,  it 
is  difcharged  by  foap,  and  deftroyed  by  expofure  to 
the  air.  It  is  faid  to  be  an  antidote  to  the  poifonous 
juice  of  manioc  or  caffava. — Labat  informs  us,  that 
the  Indians  prepare  an  anotta  greatly  fuperior  to  that 
which  is  brought  to  us,  of  a  bright  mining  red  colour, 
almoft  equal  to  carmine :  that,  for  this  purpofe,  in- 
ftead  of  fteeping  and  fermenting  the  feeds  in  water, 
they  rub  them  with  the  hands,  previoufly  dipt  in  oil, 
till  the  pellicles  came  off,  and  are  reduced  into  a  clear 
pafte ;  which  is  fcraped  off  from  the  hands  with  a 
knife,  and  laid  on  a  clean  leaf  in  the  fhade  to  dry. 
De  Laet,  in  his  notes  on  Margrave's  natural  hiltory  of 
Brazil,  mentions  alfo  two  kinds  of  anotta ;  one  of  a 
permanent  crimfon  colour,  ufed  as  a  fucus  or  paint  for 
the  face ;  and  another  which  gives  a  colour  inclining 
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more  t»  that  of  faffron.  This  laft,  which  is  our  anot- 
ta,  he  fuppofes  to  be  a  mixture  of  the  firlt  fort  with 
certain  refmous  matters,  and  with  the  juice  of  the  root 
—  c*f  the  tree.  The  wax  or  pulp  in  which  the  feeds  are 
inclofed  is  a  cool  agreeable  rich  cordial,  and  has  been 
long  in  ufe  among  the  Indians  and  Spaniards  in  Ame- 
rica, who  ftill  mix  it  with  their  chocolate,  both  to 
heighten  the  flavour  and  raife  the  colour.  It  is  faid  to 
be  a  fuccefsful  remedy  in  bloody-fluxes.  The  roots 
have  much  the  fame  properties  with  the  wax  ;  but 
thefe  are  obferved  to  work  more  powerfully  by  the  uri- 
nary paflages  :  they  are  ufed  by  foine  people  in  their 
broths,  and  feem  to  anfwer  all  the  purpofes  of  the  pulp, 
but  in  a  more  faint  degree.     See  Bixa. 

ANOUT,  a  fmall  illand  in  the  Schagerrack,  or  that 
part  of  the  fea  of  Denmark  which  has  Norway  on  the 
north,  Jutland  on  the  weft,  and  the  illc  of  Zealand  on 
the  fouth  ;   it  lies  in  130  E.  Long,  and  5:6°  36'  N.  Lat» 

ANSvE,  in  aftronomy,  implies  the  parts  of  Saturn's 
ring  projecting  beyond  the  difk  of  the  planet. — The 
word  is  Latin,  and  properly  lignifies  handles;  thefe 
parts  of  the  ring  appearing  like  handles  to  the  body  of 
the  planet.    ? 

ANSARIANS,  a  people  of  Syria,  fo  called  in  the 
country,  but  ftyled  in  Delille's  maps  Enfarians,  and 
thofe  of  Danville,  Najfaris.  The  territory  occupied 
by  thefe  Anfaria  is  that  chain  of  mountains  which  ex- 
tends from  Antakia  to  the  rivulet  called  Nahr-el-Kahir, 
or  the  Great  River.  The  hiftory  of  their  origin, 
though  little  known,  is  yet  inftructive.  The  follow- 
ing account  is  from  the  B'tbliotheque  Orientale  of  Afle- 
inani,  a  writer  who  has  drawn  his  materials  from  the 
beft  authorities. 

"  In  the  year  of  the  Greeks  1202  (A.  D.  891), 
there  lived  at  the  village  of  Nafar,  in  the  environs  of 
Koufa,  an  old  man,  who,  from  his  faftings,  his  conti- 
nual prayers,  and  his  poverty,  pafled  for  a  faint :  feve- 
ral  of  the  common  people  declaring  themfelves  his  par- 
tizans,  he  fele&ed  from  among  them  twelve  difciples 
to  propagate  his  doctrine.  But  the  commandant  of 
the  place,  alarmed  at  his  proceedings,  feized  the  old 
man,  and  confined  him  in  prifon.  In  this  reverfe  of 
fortune,  his  fituation  excited  the  pity  of  a  girl  who 
was  (lave  to  the  goaler,  and  flie  determined  to  give 
him  his  liberty  :  an  opportunity  foon  offered  to  effect 
her  defign.  One  day  when  the  goaler  was  gone  to  bed 
intoxicated,  and  in  a  profound  flcep,  fhe  gently  took 
the  keys  from  under  his  pillow,  and  after  opening  the 
door  to  the  old  man,  returned  them  to  their  place  un- 
perceived  by  her  mafter :  the  next  day  when  the  goal- 
er went  to  vifit  his  prifoner,  he  was  extremely  aftonilh- 
,  ed  at  finding  he  had  made  his  efcape,  and  the  more  fo 
fince  he  could  perceive  no  marks  of  violence.  He 
therefore  judicioufly  concluded  he  had  been  delivered 
by  an  angel,  and  eagerly  fpread  the  report,  to  avoid 
the  reprehenlion  he  merited ;  the  old  man,  on  the  other 
hand,  aliened  the  fame  thing  to  his  difciples,  and 
preached  his  doctrines  with  moreearnettnefsthan  ever. 
He  even  wrote  a  book,  in  which,  among  other  things, 
he  fays,  '  I,  fuch  a  one,  of  the  village  of  Nafar,  have 
feen  Chrift  who  is  the  word  of  God,  who  is  Ahmad, 
fon  of  Mohammad,  fon  of  Hanafa,  of  the  race  of  Ali  ; 
who  alfo  is  Gabriel :  and  he  faid  to  me,  Thou  art  he 
who  readeth  (with  underftanding)  ;  thou  art  the  man 
who  fpeaketh  truth ;  thou  art  tiie  camel  which  pre- 
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ferveth  the  faithful  from  wrath;  thou  art  tiie  heart  An/ariam 
which  carrieth  their  burden  ;  thou  art  the  (IT 
Spirit,  and  John,  the  fon  of  Zachary.  Go,  and  preach 
to  men  that  they  make  four  genuflections  in  praying; 
two  before  the  rifing  of  the  inn,  and  two  before  his 
fetting,  turning  their  faces  towards  Jcrufalem  :  and  let 
them  fay,  three  times,  God  Almighty  !  God  Moft 
High  !  God  Moft  Great !  Let  them  oblcrve  only  the  fe- 
cond  and  third  feftival  ;  let  them  fait  but  two  days  an- 
nually ;  let  them  not  wa(h  the  prepuce,  nor  drink  beer, 
but  as  much  wine  as  they  think  proper  ;  and  lanly, 
let  them  abftain  from  the  flelh  of  carnivorous  animals.' 
This  old  man  palling  into  Syria,  propagated  his  opi- 
nions among  the  lower  orders  of  the  country  people, 
numbers  of  whom  believed  in  him  :  And  after  a  few 
years  he  went  away,  and  nobody  ever  knew  what  be- 
came of  him." 

Such  was  the  origin  of  thefe  Anfarians,  who  are,  for 
the  moft  part,  inhabitants  of  the  mountains  before  men- 
tioned. 

The  Anfaria  are  divided  into  feveral  tribes  or  feifts; 
among  which  are  diftinguifhed  the  Shamfia,  or  adorers 
of  the  fun  ;  the  Kelbia,  or  worfhippers  of  the  dog ;  and 
the  Kadmoulia,  who  are  faid  to  pay  a  particular  ho- 
mage to  that  part  in  women  which  correfponds  to  the 
priapus. 

Many  of  the  Anfaria  believe  in  the  metempfycho- 
fis  ;  others  reject  the  immortality  of  the  foul ;  and  in 
general,  in  that  civil  and  religions  anarchy,  that  igno- 
rance and  rudenefs  which  prevail  among  them,  thefe 
peafants  adopt  what  opinions  they  think  proper,  fol- 
lowing the  feft  they  like  beft,  and  frequently  attaching 
themfelves  to  none. 

Their  country  is  divided  into  three  principal  di- 
ftricts  farmed  by  the  chiefs  called  Mokaddamim.  Their 
tribute  is  paid  to  the  Pacha  of  Tripoli,  from  whom 
they  annually  receive  their  title.  Their  mountains  arc 
in  general  not  fo  fleep  as  thofe  of  Lebanon,  and  confe- 
quently  are  better  adapted  to  cultivation  ;  but  they  are 
alfo  more  expofed  to  the  Turks,  and  hence  doubilcfs, 
it  happens,  that  with  great  plenty  of  corn,  tobacco, 
wines,  and  olives,  they  are  more  thinly  inhabited  than 
thofe  of  their  neighbours  the  Maronites  and  the 
Druzes. 

ANSE,  an  ancient  town  of  France,  in  the  Lyonois, 
ten  miles  north  of  Lyons,  Long.  6.  55.  N.  Lat.  45.  55. 

ANSELM,  archbilhop  of  Canterbury,  in  the  reigns 
of  William  Ruths  and  Henry  I.  He  was  born  in  the 
year  1033,  at  Aoft,  a  town  in  Savoy  at  the  foot  of  the 
Alps.  He  became  a  monk  in  the  abbey  of  Bee  in 
Normandy  ;  of  which  he  was  afterwards  chofen  prior, 
and  then  abbot.  In  the  year  1092,  he  was  invited  over 
to  England  by  Hugh  Earl  of  Chefter  ;  and  in  the  year 
following  was  prevailed  on,  as  we  are  told,  with  great 
difficulty,  to  accept  the  archbifhopric  of  Canterbury. 
He  enjoined  celibacy  on  the  clergy ;  for  which  he  waa 
bsnilhed  by  king  Rufus,  but  recalled  by  Henry  at  his 
coming  to  the  crown.  He  refufed  to  conftcrate  fuch 
bifhops  as  were  inverted  by  the  king,  according  to  pope 
Urban's  decree  ;  flatly  denying  it  to  be  :he  king's  pre- 
rogative :  for  this  he  was  outed  again  ;  till,  the  pope  and 
king  agreeing,  he  was  recalled  in  1107.  In  ihort,  from 
the  day  of  his  confecration  to  that  of  his  death,  he  was 
continually  employed  in  fighting  the. prerogative  of  the 
church  agahift  that  of  the  crown  ;  and  for  that  purpofe 
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Anicr  fpent  matli  of  his  rime  in  travelling  backwards  and  for- 
II  wards  between  England  and  Rome,  for  the  advice  and 
Anfibarii.  direction  of  bis  Holinefs.  At  the  council  of  Bari,  in 
*  the  kingdom  of  Naples,  the  pope  being  puzzled  by 
the  arguments  of  the  Greeks  againlt  the  Holy  Ghofl's 
proceeding  from  the  Father,  he  called  upon  Anfelm, 
who  was  prefent,  and  he  difcnfTed  their  objections  with 
great  applaufe.  Prielts  call  him  a.refolute  faint  ;  too- 
ther people  he  appears  to  have  been  an  obftinate  and 
iufolent  prieft.  He  wrought  many  miracles,  if  we  be- 
lieve the  author  of  his  life,  both  before  and  after  his 
death,  which  happened  at  Canterbury,  in  the  76th  year 
of  his  age,  anno  1 109.  He  was  canonifed  in  the  reign 
of  Henry  VII.  Anfelm,  though  we  may  difregard  him 
as  a  faint,  deferves  to  be  remembered  as  one  of  the 
principal  revivers  of  literature,  after  three  centuries  of 
profound  ignorance. 

His  works  have  been  printed  in  different  years,  and 
at  different  places,  viz.  Nuremb.  1491.  Paris  IJ44 
and  1549.  Venice  1549.  Cologn  1573  and  1612. 
Lyons  1650.  But  the  beft  is  that  of  father  Gerberon, 
printed  at  Paris  1675.  It  is  divided  into  three  parts  ; 
the  firfl  contains  dogmatical  tracts,  and  is  intitled  Mo- 
nologia  ;  the  fecond  contains  practical  and  devotional 
tracts  ;  the  third  part  conMs  of  letters,  in  four  books. 

ANSER,  in  ornithology,  the  trival  name  of  a  fpe- 
tiesofanas.     See  Anas. 

Anser,  in  aftronomy,  a  fmall  ftar,  of  the  fifth  or 
fixth  magnitude,  in  the  milky  way,  between  the  fwan 
and  eagle,  firfl  brought  into  order  by  Hevelius. 

ANSERES,  the  name  which  Linnseus  gives  to  his 
third  order  of  birds.     See  Zoology,  n°  8. 

ANSIBARII,  or  Ansivarii,  an  ancient  people  of 
Germany,  fituated  fomewhere  in  the  neighbourhood  of 
the  Chaaci.  All  we  know  of  their  hiilory  is,  that  in 
the  reign  of  the  Emperor  Nero,  they  were  driven  from 
their  own  peneffions  by  the  Chauci.  Being  then  in  a 
forlorn  condition,  they  took  pofleflion  of  fomc  uninha- 
bited lands,  which  had  been  vifed  as  paflure  for  the 
horfes  of  the  Roman  foldiers.  They  were  led  by  one 
Boiocalus,  a  man  of  great  valour,  and  of  known  fidelity 
to  the  Romans.  He  remonftrated  to  the  Romans,  who 
objected  to  their  taking  pofleflion  of  thefe  lands,  That 
the  territory  in  difpnte  was  large ;  and  requelted,  that 
it  might  be  allowed  to  an  unhappy  people,  driven  from 
their  own  habitations:  that,  at  the  fame  time,  wide 
tradts  might  be  retained  for  the  horfes  and  cattle  of 
the  foldiers  to  graze  in  :  that  it  was  inconfiilent  with 
humanity  to  famifli  men  in  order  to  feed  beafls.  &c. 
and  at  laft,  lifting  up  his  eyes  to  heaven,  he  afked  the 
celeftial  luminaries  how  they  could  behold  a  defolatc 
foil,  and  if  they  would  not  more  jnflly  let  loofe  the  fea 
10  fwallow  up  ufurpers,  who  had  engrofled  the  whole 
earth  ?  To  this  the  Roman  commander,  Avitus,  replied, 
that  the  weakeft  mull  fubmit  to  the  flrongeft ;  and 
that  fince  the  gods,  to  whom  they  had  appealed,  had 
left  the  fovereign  judgment  to  the  Romans,  they  were 
refolved  to  fuffer  no  other  judges  than  themfelves.  To 
Boiocalus  himfelf,  however,  he  privately  offered  lands 
as  a  reward  for  his  long  attachment  to  the  Romans: 
but  this  offer  the  brave  German  rejected,  as  a  price  for 
betraying  his  people  ;  adding,  "  A  place  to  live  in  we 
may  want,  but  a  place  to  die  in  we  cannot."  The  An- 
iibarii  now  invited  the  neighbouring  nations  to  join 
them  againft.  the  Romans  ;    but  they,  dreading  the 


power  of  that  nation,  refufed  to"  give  them  any  afllft-    AnCk». 

ance  :  upon  which  they  applied  to  the  neighbouring  * » — 

nations,  begging  leave  to  fettle  in  their  territories ; 
but  being  every  where  driven  out  as  enemies  and  in- 
truders, thefe  unhappy  people  were  reduced  to  wander 
up  and  down  till  every  one  of  them  periftied. 

ANSIKO,  a  kingdom  of  Africa,  bounded  on  the 
weft  by  the  river  Umbre  which  runs  into  the  Zaire, 
the  kingdom  of  Wangua,  and  the  Amboes  who  bor- 
der on  Loango  ;  on  the  north,  by  fome  defarts  of  Nu- 
bia ;  and  on  the  fouth,  by  Songo  and  Sonda,  pro- 
vinces of  Congo.  Here  are  great  numbers  of  wild 
beafts,  as  lions,  rhinocerofes,  &c.  and  many  copper 
mines.  The  king  of  Anfiko,  or  the  great  Macoco, 
commands  13  kingdoms,  and  is  efteemed  the  molt 
powerful  monarch  in  Africa.  The  inhabitants  of  An- 
gola have  a  tradition,  that  this  is  the  proper  country  of 
the  Giagas,  who  came  originally  from  Sierra  Leona, 
and  over-ran  like  a  torrent  die  whole  coaft  as  far  as 
Benguela ;  that,  being  weakened  by  numerous  battles, 
and  unable  to  force  the  defiles  in  order  to  return  to  Si- 
erra Leona,  they  arrived  on  the  borders  of  Monomo- 
tapa,  where  being  defeated,  they  were  forced  to  remain 
in  the  provinces  of  Anfiko.  Be  this  as  it  will,  the  An- 
fikans  yield  not  in  the  leaf!  to  the  Giagas  in  fiercenefs 
and  barbarity.  They  are  fo  accuftomed  to  the  eating 
of  human  flefli,  that  it  is  aflerted  they  have  market* 
where  it  is  publicly  fold,  and  that  there  are  no  other 
graves  for  the  dead  than  the  bellies  of  the  living.  They 
try  the  courage  of  their  prifoners  of  war  by  fhooting 
at  them  as  at  marks,  directing  their  arrows  above  or 
around  their  heads  ;  and  whoever  difcovers  the  leaft 
figns  of  fear,  is  immediately  devoured  without  remedy. 
Thofe  who  appear  intrepid  and  refolutc,  have  their 
nofes  and  ears  bored,  and  two  fore-teeth  of  the  upper 
jaw  drawn.  They  are  then  improved  in  barbarity,  by 
accuftoming  them  to  the  mofl  horrid  cruelties. 

The  Anlikans  are  neat,  well-proportioned,  and 
ftrong  ;  wandering  about  from  place  to  place,  without 
either  fowing  or  reaping.  They  are  dreaded  for  their 
extreme  brutality,  and  never  traded  with  by  the  Euro- 
peans. Their  language  is  barbarious,  and  difficult  to  be 
learned,  even  by  the  inhabitants  of  Congo.  The  moft 
diflinguifhed  among  them  wear  red  and  black  caps  of 
Portuguefe  velvet :  the  lower  ranks  go  naked  from  the 
waifl  upwards  ;  and,  to  preferve  their  health,  anoint 
their  bodies  with  a  compofition  of  pounded  white  fan- 
dal-wood  and  palm-oil.  Their  arms  are  battle-axes, 
and  fmall  but  very  flrong  bows  adorned  with  ferpents 
lkins.  Their  firings  are  made  of  fnpple  and  tender 
fhoots  of  trees,  that  will  not  break,  and  their  arrows  of 
hard  and  light  wood.  Thefe  people,  who  kill  birds  , 
flying,  moot  with  fuch  furprifing  fwiftnefs,  that  they 
can  difcharge  28  arrows  from  the  bow  before  the  firft 
falls  to  the  ground.  With  equal  dexterity  they  ma- 
nage their  battle-axes  ;  one  end  of  which  is  fharpened 
and  cuts  like  a  wedge,  and  the  other  flattened  like 
a  mallet,  with  a  handle  fet  between,  about  half  the 
length  of  the  iron,  rounded  at  the  end  like  an  apple, 
and  covered  with  the  Ikin  of  a  ferpent. — The  current 
money  in  this  country  is  the  zimbis  or  fhell,  which  is 
fiflied  for,  and  panes  among  feveral  African  nations. — 
they  worlhip  the  fun  as  their  chief  deity  ;  whom  they 
reprefent  by  the  figure  of  a  man,  and  the  moon  by 
that  of  a  woman.    They  have  alfo  an  infinite  number 
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Anflo,     of  inferior  deities,  each  individual  having  a  particular 
Aiifon.     id0i  whom  he  addreiles  on  certain  occafions. 

*"" " '  ANSLO,  a  fea-port  town  of  Norway,  in  the  pro- 
vince of  Aggerhuys,  with  a  biihop's  fee.  The  fu- 
preme  court  of  juitice  is  held  here  for  Norway.  It  is 
1'eated  on  a  bay  of  the  fame  name.  E.  Long.  10.  14. 
.N.  Lat.  jo.  24. 

ANSON  (George),  a  gentleman  whofe  merit  and 
good  fortune,  as  a  naval  commander,  exalted  him  to 
the  rank  of  Nobility.  He  was  the  fon  of  William  An- 
fon,  Efq;  of  Huckborough,  in  Staffordshire;  and 
mowing  an  early  inclination  for  the  fea,  received  a 
fuitable  education.  The  firft  command  he  enjoyed  was 
that  of  the  Weazle  (loop  in  1722;  but  the  molt  me- 
morable action  of  his  life,  and  the  foundation  of  his 
future  good  fortune,  took  place  on  his  receiving  the 
command  of  five  lhips,  a  lloop,  and  two  victuallers,  e- 
quipped  to  annoy  the  Spaniards  in  the  South  Seas,  and 
to  co-operate  with  admiral  Vernon  acrofs  the  ifthmus 
of  Daricn :  an  expedition,  the  principal  object  of 
which  failed  by  the  unaccountable  delay  in  fitting  him 
out.  He  failed,  however,  in  Sept.  1 740 ;  doubled  Cape 
Horn  in  a  dangerous  feafon;  loft  moil  of  his  men  by 
thefcurvy;  and  with  one  only  remaining  Ihip,  the 
tenturion,  eroded  the  great  Pacific  Ocean.  If  no  con- 
fiderable  national  advantage  refuked  from  this  voyage, 
Commodore  Anfon  made  his  own  fortune,  and  enrich- 
ed his  furviving  companions,  by  the  capture  of  a  rich 
galleon  on  her  paffage  from  Acapulco  to  Manilla;  with 
which  he  returned  home  round  the  Cape  of  Good 
Hope,  If  he  was  lucky  in  meeting  this  galleon,  he 
was  no  lefs  fortunate  in  efcaping  a  French  fleet  then 
cruifing  in  the  Channel,  by  failing  through  it  during 
a  fog.  He  arrived  at  Spithead  in  June  1744.  In 
a  fliort  time  after  his  return,  he  was  appointed  rear- 
admiral  of  the  bine,  and  one  of  the  lords  of  the  ad- 
miralty. In  April  1 74J,  he  was  made  rear-admiral  of 
the  white,  and  the  following  year,  vice-admiral  of  the 
blue ;  at  which  time  he  was  chofen  to  reprefent  the 
borough  of  Heydon  in  parliament.  In  1747,  being 
on  board  the  Prince  George  of  90  guns,  in  company 
with  Admiral  Warren,  and  1 2  other  lhips,  he  inter- 
cepted off  Cape  Finifterre,  a  powerful  fleet,  bound 
from  France  to  the  Eaft  and  Weft  Indies ;  when,  by 
his  valour  and  conduct  he  again  enriched  himfelf  and 
his  officers,  and  at  the  fame  time  ftrengthened  the 
Britilh  navy,  by  taking  fix  men  of  war  and  four  Eaft- 
Indiamen,  not  one  of  them  efcaping.  The  French 
admiral,  M.  Jonquiere,  on  prefenting  his  fword  to 
the  conqueror,  faid,  Monfieur,  vous  avez  vaincu  I' In- 
vincible, et  la  Glorie  vous  fuit :  "Sir,  you  have  con- 
quered the  Invincible,  and  Glory  follows  you ;  point- 
ing to  the  lhips  named  the  Invincible  and  the  Ciory,  he 
had  taken.  For  his  iignal  fervices,  King  George  the 
Hd.  created  him  Baron  of  Soberton  in  Hants.  The 
fame  year  he  was  appointed  vice-admiral  of  the  red  ; 
and,  on  the  death  of  Sir  John  Norris,  was  made  vice- 
admiral  of  England.  In  1 748  he  Was  made  admiral 
of  the  bine  :  he  was  afterwards  appointed  firft  lord  of  the 
admiralty,  and  was  at  length  made  admiral  and  com- 
mander in  chief,  in  which  rank  he  continued,  with 
a  very  fliort  interval,  until  his  death  ;  and  the  laft  fer- 
vice  he  performed  was  to  convoy  Queen  Charlotte  to 
England.  He  died  in  June  1762.  No  performance 
ever  met  with  a  more  favourable  reception,  than  the 
Vol.  II. 


account  of  AuGm's  voyage  round  the  WWW.     1'r.::ig\\    ■ 
it  is  printed  under  the   name  of  hi",  chaplain,  i.v.as 
compofed  under  his  lordfhip's  own  infpeclion,  and  from 
the  the  materials   he  himfelf  furniflicd,  by  theinge-  *""*' 
nious  Mr  Benjamin  Robins. 

ANSPACH  (the  marqnifate  of ),  a  fmall  territory 
of  Franconia,  in  Germany ;  bounded  on  the  north  by 
the  biflioprics  of  Wartfburg  and  Bamberg,  which  laft 
likewifc  lies  to  the  weft  ;  by  the  earldoms  of  Hc.iach 
and  Oeting,  with  the  bifliopric  of  Aichftet,  on  the 
fouth  ;  and  the  palatinate  of  Bavaria  and  the  territory 
of  Nuremberg  on  the  eaft.  The  country  is  fruitful, and 
interfperfed  with  woods,  which  render  it  agreeable 
for  hunting.  Befides  the  city  Anfpach,  which  is  the 
capital,  the  chief  towns  are  Kreglin,  Swafbach,  Kre- 
iliheim,  Rot,  and  Wafler-Truding. 

Anspach  is  a  fmall  but  pretty  town,  very  well  built, 
and  has  feveral  churches.  It  is  walled  round,  but  has 
no  other  fortifications.  In  the  palace  there  is  a  remark- 
able cabinet  of  curioftties.  It  is  feated  on  a  river  of 
the  fame  name,  and  belongs  to  the  houfe  of  Branden- 
burg.    E.  Long.  10.  42.  N.  Lat.  49.  14. 

ANSPESSADES,  in  the  French  armies,  a  kind  of 
inferior  officers  in  the  foot,  below  the  corporals,  bnt  a- 
bove  the  common  centinels.  There  are  nfually  fonr 
or  five  of  them  in  a  company. 

ANSTRUTHER  Eajhr  and  Wefler,  two  royal 
boroughs  of  Scotland,  fituated  on  the  fouth-eaft  coaft 
of  the  county  of  Fife,  in  W.  Long.  2.  2$.  N.  Lat. 
56.  20. 

ANT,  in  zoology.     See  Formica  and  Termes. 

Axr-Bear,  or  Ant-eater,  in  zoology.     See  Myk- 

MECOPHAGA. 

Atir-Eggs,  a  name  popularly  given  to  a  kind  of  lit- 
tle white  balls  found  in  the  banks  or  nefts  of  ants  or- 
dinarily fuppofed  to  be  the  ova  of  this  infecL 

Late  naturalifts  have  obferved,  that  thefe  are  not 
properly  the  ants  eggs,  but  the  young  brood  them- 
felves  in  their  firft  ftate ;  they  are  fo  many  little  vcrmi- 
culi  wrapped  up  in  a  film,  or  Ikin,  compofed  of  a  fort 
of  filk,  which  they  fpin  out  of  themfelves  as  filk- worms 
and  caterpillars  do.  At  firft  they  are  hardly  obferved 
toftir:  but,  after  a  few  days  continuance  they  exhibit 
a  feeble  motion  of  flexion  and  extenfion;  and  begin  to 
look  yellowifli  and  hairy,  fhaped  like  fmall  maggots, 
in  which  fliape  they  grow  up,  till  they  are  almoft  as 
large  as  ants.  When  they  pafs  their  metamorphofis, 
and  appear  in  their  proper  lhape,  they  have  a  final! 
black  fpeck  on  them  clofe  to  the  anus  of  the  included 
ant,  which M.  Liewenhoeck  probably  enough  imagines 
to  be  the  feces  voided  by  it.  Dr  Ed.  King  openc  d 
feveral  of  thefe  vulgarly  reputed  eggs ;  in  fome  of 
which  he  found  only  a  maggot  in  the  circumflances  as 
above  defcribed  ;  while  in  another  the  maggot  had  be- 
gun to  put  on  the  lhape  of  an  ant  about  the  head,  haviug 
two  little  yellow  fpecks,  where  the  eyes  were  to  be. 
In  others,  a  further  progrefs  was  obferved,  the  included 
maggots  being  furnifhed  with  every  thing  to  complete 
the  lhape  of  an  ant,  but  wholly  tranfparent,  the  eyes 
only  excepted,  which  were  as  black  as  bugles.  Laftiy. 
in  others,  he  took  out  every  way  perfeift  and  complete 
ants,  which  immediately  crept  about  among  the  reft. 
Thefe  fuppofed  ants  eggs  are  brought  up  every  morning 
in  fummer,  near  the  top  of  the  bank,  where  they  arc 
lodged  all  the  warm  part  of  the  day,  within  reach  of 
H  the 
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Ant-hills  the  fun's  influence.  At  night,  or  if  it  be  cool,  or  like 
to  rain,  they  carry  them  down  to  a  greater  depth  ;  fo 
,  that  you  may  dig  a  foot  depth  e'er  you  come  at  them. 
The  true  ants  eggs  are  the  white  fubftance  which,  up- 
on opening  their  banks,  appears  to  the  eye  like  the 
fcatterings  of  fine  white  fugar,  or  '  fait,  but  very  foft 
and  tender.  Examined  by  a  microfcope,  it  is  found  to 
confift  of  feveral  pure,  white  appearances,  in  diflirnEt 
membranes,  all  figured  like  the  leller  fort  of  birds  eggs, 
and  as  clear  as  a  fifhes  bladder.  The  fame  fubftance 
is  found  in  the  bodies  of  the  ants  themfelves.  On  this 
fpawn,  when  emitted,  they  lie  in  multitudes  to  brood, 
till  in  fome  time  it  is  turned  into  little  vennicles  as 
fmall  as  mites,  commonly  called  ar.'ts-eggs, 

Asr-HUh,  are  little  hillocks  of  earth,  which  the 
ants  throw  up  for  their  habitation  and  the  breeding  of 
their  young.  They  are  a  very  great  mifchief  to  dry 
paftures,  not  only  by  walling  fo  much  land  as  they  co- 
ver, but  by  hindering  the  fcythe  in  mowing  the  grafs, 
and  yielding  a  poor  hungry  food  pernicious  to  cattle. 
The  manner  of  deftroying  them  is  to  cut  them  into  four 
parts  from  the  top,  and  then  dig  into  them  fo  deeep  as 
to  take  out  the  core  below,  fo  that,  when  the  turf 
is  laid  down  again,  it  may  lie  fomcwhat  lower  than 
the  level  of  the  reft  of  the  land :  by  this  means  it  will 
be  wetter  than  the  reft  of  the  land  :  and  this  will  pre- 
vent the  ants  from  returning  to  the  fame  place,  which 
otherwife  they  would  certainly  do.  The  earth  that  is 
taken  out  niuft  be  fcattered  to  as  great  a  diitance  every 
way  as  may  be,  otherwife  they  will  collect,  it  together 
and  make  another  hill  juft  by.  The  proper  time  for 
doing  this  is  winter  ;  and  if  the  places  be  left  open, 
the  froft  and  rains  of  that  time  of  the  year  will  deftroy 
the  reft:  but  in  this  cafe  care  muft  be  taken  that  they 
are  covered  up  early  enough  in  the  fpring,  otherwife. 
they  will  be  lefs  fertile  in  grafs  than  the  other  places. 
In  Hertfordfhire  they  ufe  a  particular  kind  of  fpade  for 
this  purpol'e.  It  is  very  fharp,  and  formed  at  the  top 
into  the  fhape  of  a  crefcent,  fo  that  the  whole  edge 
makes  up  more  than  three-fourths  of  a  circle ;  this  cuts 
in  every  part,  and  does  the  bufinefs  very  quickly  and 
effectually.  Others  ufe  the  fame  inftruments  that  they 
do  for  mole-hills.  Human  dung  is  a  better  remedy 
than  all  thefe,  as  is  proved  by  experiment;  for  it  will 
kill  great  numbers  of  them  and  drive  all  the  reft  away, 
if  only  a  fmall  quantity  of  it  be  put  into  their  hills. 

Acid  of  J nts,  and  acid  produced  by  diftilling  mil- 
lions of  thefe  infects,  either  without  addition,  or  with 
water.  It  refembles  vinegar  in  many  refpects ;  but 
differs  from  it  in  forming  cryftals  with  magnefia,  iron, 
and  zinc.  Its  attractions  are  not  yet  determined,  but 
are  fuppofed  to  coincide  with  thofe  of  vinegar. 

ANTA,  in  the  ancient  architecture,  a  fquare  pilaf- 
ter,  placed  at  the  corners  of  buildings. 

Anta,  or  Ante,  a  fmall  kingdom  on  the  gold-coaft 
of  Africa,  extending  about  ten  leagues  in  length. — 
The  country  is-covered  with  large  trees,  among  which 
Jtand  a  number  of  fine  villages.  The  foil  is  exceed- 
ingly rich,  and  the  face  of  the  country  beautiful.  The 
air  is  alfo  much  more  falubrions  than  in  other  places  of 
the  gold-coaft ;  it  being  obferved  by  all  writers,  that 
the  number  of  deaths  here  bears  no  proportion  to  that 
on  any  other  part  on  the  coafts  of  Guinea,  This  coun- 
try contains  the  following  villages,  which  deferve  a 
particular  defcription  on  account  of  the  commerce  they 


drive  ;  viz.  Bonrtrey,  Tokorari,  Sukoada,  and-  Sama;  Antacids, 
for  which,  fee  thofe  articles. — Formerly  Anta  was  po-  Antseua. 
tent  and  populous,  inhabited  by  a  bold  and  rapacious  ' 
people,  who  greatly  annoyed  the  Europeans  by  their 
frequent  incurfions;  but  by  continual  wars  with  their 
neighbours  they  are  now  greatly  enfeebled,  and  the 
country  in  a  manner  depopulated.  The  fpirit  of  the 
few  remaining  inhabitants  is  fled:  they  are  defpond- 
ing,  difpirited,  and  abject,  feeking  protection  from  the 
Dutch  and  other  Europeans  who  have  forts  on  this 
coaft,  and  looking  upon  them  as  their  beft  friends. 

ANTACIDS,  in  pharmacy,  an  appellation  given  to 
all  medicines  proper  to  correct  acid  or  four  humours. 

Under  the  clafs  of  antacids  come,  1 .  Abforbents ; 
as  chalk,  coral,  fea-fhells,  haematites,  and  fteel-filings. 
2.  Obtundents ;  as  oils  and  fats.  3.  Immatants ;  as  lix- 
ivious  falts,  and  foaps. 

ANT-ffiUS,  in  fabulons  hiftory,  a  giant  of  Libya, 
fon  of  Neptune  and  Terra.  Deligning  to  build  a  tem- 
ple to  his  father,  of  men's  fculls,  he  ilew  all  he  met; 
but  Hercules  fighting  him,  and  perceiving  the  alfiftancc 
he  received  from  his  mother  (for  by  a  touch  of  the 
earth  he  refrefhed  himfelf  when  weary),  lifted  him 
up  from  the  ground,  and  fqueezed  him  to  death. 

Ant  s. us  was  king  of  Mauritania  ;  and  from  feveral 
circumftances,  with  which  we  are  fupplied  by  various 
authors,  it  appears  extremely  probable  that  he  was  the 
fame  perfon  with  Atlas ;  they  were  both  of  them  the 
fons  of  Neptune,  who  reigned  over  Mauritania,  Nu- 
midia,  and  a  great  part  of  Libya ;  as  may  be  natu- 
rally inferred  from  his  having  fuch  particular  marks 
of  difiinction  conferred  upon  him  by  the  inhabitants  of 
thofe  regions.  They  both  ruled  with  abfolute  power 
over  a  great  part  of  Africa,  particularly  Tingitania. 
Hercules  defeated  and  flew  Antaeus  in  the  fame  war 
wherein  he  took  the  Libyan  world  from  Atlas :  both 
Atlas  and  Antaeus  invaded  Egypt,  and  contended  with 
Hercules  in  the  wars  with  the  gods,  and  were  both 
vanquifhed  by  him.  Antseus,  as  well  as  Atlas,  was 
famed  for  his  knowledge  in  the  celeftial  fciences :  from 
whence  we  may  fairly  conclude  them  to  have  been  the 
fame  king  of  Mauritania. 

Antaeus,  in  his  wars  with  Hercules,  who  command- 
ed an  army  of  Egyptians  and  Ethiopians,  behaved 
with  great  bravery  and  refolution.  Receiving  large  re- 
inforcements of  Libyan  troops,  he  cut  offvaft  numbers 
of  Hercules's  men:  but  that  celebrated  commander 
having  at  laft  intercepted  a  ftrong  body  of  Mauritanian. 
or  Libyan  forces  fent  to  the  relief  of  Antaeus,  gave 
him  a  total  overthrow,  wherein  both  lie  and  the  befi 
part  of  his  forces  were  put  to  the  fword.  This  deci- 
sive action  put  Hercules  in  poffeffion  of  Libya  and  Mau- 
ritania, and  confequently  of  all  the  riches  in  thofe 
kingdoms:  hence  arofe  the  fable,  that  Hercules  find- 
ing Antaeus,  a  giant  of  an  enormous  fizc,  with  whom 
he  was  engaged  in  fmgle  combat,  to  receive  frefli 
ftrength  as  often  as  he  touched  his  mother  earth  when 
thrown  upon  her,  at  laft  lifted  him  up  in  the  air  and 
fqueezed  him  to  death.  Hence  likewife  may  be  de- 
duced the  fable,  intimating,  that  Hercules  took  At- 
las's globe  upon  his  own  moulders,  overcame  the  dra- 
gon that  guarded  the  orchards  of  the  Hefperides,  and 
made  himfelf  mafter  of  all  the  golden  fruit.  The  gold- 
en apples,  fo  frequently  mentioned  by  the  old  my- 
thologifts,  were  the  treafures  that  fell  into  Hercules's 

hands 
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hands  upon  Antaens's  defeat,  the  Greeks  giving  the 
Oriental  word  Sko,  riches,  the  figuification  affixed  to 
their  own  term,  /xnxa,  apples.  After  the  molt  diligent 
and  impartial  examination  of  all  the  different  hypo- 
thefes  of  hiflorians  and  chronologers,  relating  to  Atlas 
and  Antaeus,  we  find  none  fo  little  clogged  with  diffi- 
culties as  that  of  Sir  Ifaac  Newton.  According  to 
that  illuftrious  author,  Ammon,  the  father  of  Sefac, 
was  the  firft  king  of  Libya,  or  that  vaft  tract  extend- 
ing from  the  borders  of  Egypt  to  the  Atlantic  ocean  ; 
the  conqueft  of  which  country  was  effected  by  Sefac 
in  his  father's  life-time.  Neptune  afterwards  excited 
the  Libyans  to  a  rebellion  againft  Sefac ;  flew  him  ;  and 
then  invaded  Egypt  under  the  command  of  Atlas  or 
Antaeus,  the  fon  of  Neptune,  Sefac's  brother  and  ad- 
miral. Not  long  after,  Hercules,  the  general  of  The- 
bais  and  Ethiopia  for  the  gods  or  great  men  of  Egypt, 
reduced  a  fecond  time  the  whole  continent  of  Libya, 
having  overthrown  and  (lain  Antaeus  near  a  town  in 
Thebais,  from  that  event  called  Antasa  or  Antasopo- 
lis  :  this,  we  fay,  is  the  notion  advanced  by  Sir  Ifaac 
Newton,  who  endeavours  to  prove,  that  the  firft  re- 
duction of  Libya  by  Sefac  happened  a  little  above  a 
thoufand  years  before  the  birth  of  Chrilt,  as  the  laft 
by  Hercules  did  fome  few  years  after. 

ANTAGONIST,  denotes  an  adverfary,  efpecially 
in  fpeaking  of  combats  and  games. 

Antagonist  mufcles,  in  anatomy,  thofe  which  have 
oppofite  functions  ;  as  flexors  and  extenfors,  abductors 
and  adductors,  &c. 

ANTANACLASIS,  in  rhetoric,  a  figure  which  re- 
peats the  fame  word,  but  in  a  different  fenfe  ;  as,  dum 
vivimvs,  vivamus. 

ANTAGOGE,  in  rhetoric,  a  figure  by  which,  when 
the  accufation  of  the  adverfary  is  unanfwerable,  we 
load  him  with  the  fame  or  other  crimes. 

ANTANDROS,  (anc.  geog.)  a  town  of  Myfia,  on 
the  fea-coaft,  at  the  foot  of  monnt  Alexandrea,  a  part 
of  mount  Ida.  (Strabo,  Ptolemy) :  it  was  a  town  of  the 
Leleges,  (Strabo)  ;  anciently  called  Edonis,  then  Cim- 
meris,  (Pliny,  Stephanus.)  It  takes  its  name  from  An- 
tandros,  a  general  of  the  Aeolians  :  it  is  now  called  S. 
Dimitri. 

ANTAPHRODISIACS,  in  pharmacy,  medicines 
proper  to  diminifh  the  femen,  and  confequently  extin- 
guifh  or  lefTen  all  defires  of  venery. 

ANTARCTIC,  in  a  general  fenfe,  denotes  fome- 
thing  oppofite  to  the  arctic  or  northern  pole.  Hence 
antarctic  circle  is  one  of  thelefler  circles  of  the  fpheres, 
and  diflant  only  230  30'  from  the  fouth  pole,  which  is 
likewife  called  antarctic  for  the  fame  reafbn. 

ANTARES,  in  aftronomy,  the  name  of  a  ftar  of 
the  firft  magnitude,  called  alfo  the  fcorpion's  heart. 
Its  longitude  is  6o°  13'  14"  of  Sagittarius;  and  its 
latitude  40  31'  26''  S. 

ANT  A  V  ARE,  a  province  of  the  ifland  of  Mada- 
gafcar,  lying  about  2t°  3d'  S.  Lat.  and  bounded  by 
the  province  and  cape  of  Manoufi.  The  greateft  part 
of  it  is  watered  by  the  river  Mananzari,  whofe  fource 
is  in  the  red  mountains  of  Ambohitfmene. 

ANTE',  in  heraldry,  denotes  that  the  pieces  arc 


a 

Antedilu- 


let  into  one  another  in  fuch  form  as  there  is  expreiTed ;  Aatejinb*. 
for  inftancc,  by  dove-tails,  rounds,  fwallow-tail;,  or 
the  like, 

ANTEAMBULONES,   in  Roman  antiquity,  fer- 
vants  who  went  before  perfons  of  diftinction  toclear  the  *    Y""'    , 
way  before  them.    They  ufedthis  formula,  Dale  locum 
domino  meo,  i.  e.  Make  room  or  way  for  my  mafter. 

ANTECEDENT,  in  general,  fomethhig  that  o'ocs 
before  another,  either  in  order  of  time  or  place. 

Antecedent,  in  grammar,  the  words  to  which  a 
relative  refers. 

Antecedent,  in  logic,  is  the  firft  of  the  two  pro- 
pofitions  in  an  enthymeme. 

Antecedent,  in  mathematics,  is  the  firft  of  two 
terms  of  a  ratio,  or  that  which  is  compared  with  the 
other. 

ANTECEDENCE,  in  aftronomy,  an  apparent  mo- 
tion of  a  planet  towards  the  weft,  or  contrary  to  the 
order  of  the  figns. 

ANTECESSOR,  one  that  goes  before.  It  was  an 
appellation  given  to  thofe  who  excelled  in  any  fciencc. 
Juftinian  applied  it  particularly  to  profefTors  of  civil 
law  ;  and,  in  the  univerfities  of  France,  the  teachers  of 
law  take  the  title  antecejfors  in  all  their  thefes. 

ANTECURSORES,  in  the  Roman  armies,  a  party 
of  horfe  detached  before,  partly  to  get  intelligence,  pro- 
vifions,  &c.  and  partly  to  choofe  a  proper  place  to  en- 
camp in.  Thefe  were  otherwife  called  antecejforss,  and 
by  the  Greeks  prodromi. 

ANTEDATE,  among  lawyers,  a  fpurious  or  falfe 
date  prior  to  the  true  date  of  a  bond,  bill,  or  the  like. 

ANTEDILUVIAN,  in  a  general  fenfe,  implies 
fomething  that  exifted  before  the  flood. 

Antediluvian  World;  the  earth  as  it  exifted  before 
the  flood.     See  Earth. 

ANTEDILUVIANS,  a  general  name  for  all  man- 
kind who  lived  before  the  flood,  and  fo  includes  the 
whole  of  the  human  race  from  Adam  to  Noah  and  his 
family. 

As  Mofes  had  not  fet  down  the  particular  time  of  chrono_ 
any  tranfadtion  before  the  flood,  except  only  the  years  i0gy  0f  the 
of  the  fathers  age  wherein  the  feveral  defcendants  of  firft  ages. 
Adam  in  the  line  of  Seth  were  begotten,  and  the 
length  of  their  feveral  lives  ;  it  has  been  the  bufinefs 
of  chronologers  to  endeavour  to  fix  the  years  of  the 
lives  and  deaths  of  thofe  patriarchs,  and  the  diftance  of 
time  from  the  creation  to  the  deluge.  In  this  there 
could  be  little  difficulty  were  there  no  varieties  in  the 
feveral  copies  we  now  have  of  Mofes's  writings ;  which 
are,  the  Hebrew,  the  Samaritan,  and  the  Greek  ver- 
fions  of  the  Septuagint :  but  as  thefe  differ  very  confi- 
derably  from  one  another,  learned  men  are  much  di- 
vided in  their  opinions  concerning  the  chronology  of 
the  firft  ages  of  the  world ;  fome  preferring  one  copy 
and  fome  another. 

That  the  reader  may  the  better  judge  of  the  varia- 
tions in  the  three  copies  in  this  period,  they  are  exhi- 
bited in  the  following  table,  with  the  addition  of  thofe 
of  Jofephus  as  corrected  by  Dr  Wells  and  Mr  Whi- 
fton. 
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A  Table  of  the  Tears  of  the  Antediluvian  Patriarchs. 


Years  they  li- 

Length      of 

ved  after  their 

their  lives. 

Their  ages : 

it  their  fons  birth. 

fons  birth. 

Heb. 

Sam. 

Sept. 

Jof. 

Heb.  Sam.  Sept. 

Heb.  Sam.Sept. 

Adam, 

130 

130 

230 

130 

800  800   700 

930  930  930 

Seth, 

105 

105 

205 

105 

807  807   707 

912  912  912 

Enos, 

90 

9° 

I90 

9° 

815  8lJ   715 

905  905  905 

Cainan, 

70 

70 

I70 

70 

840  840  740 

910  910  910 

Mahalalcel,     - 

.  65 

65 

16* 

65 

830  830   730 

895  895  895 

Jared, 

162 

62 

162 

62 

800  78$  800962   847  962 

Enoch, 

65 

6s 

165 

65 

300  300  200,365  365   36? 

Methufelah, 

187 

67 

167 

187 

782   653  802)969  720  969 

Lamech, 

182 

53 

188 

182 

595  600  5651777  653  753 

Noah  was  aged  ~) 
at  the  Flood,  3 

600 

600 

600 

600 

To  the  Flood, 

1656 

1307 

2262 

1556 

To  this  table  it  will  be  neceflary,  in  order  to  explain 
the  confequences  of  thefe  variations,  to  add  feparate 
chronological  tables,  mowing  in  what  year  of  his  con- 


temporaries the  birth  and  death  of  each  patriarch  hap* 
pened,  according  to  the  computation  of  each  of  the 
laid  three  copies. 


A  Chronological  Table  of  the  Tears  of  the  Patriarchs  according  to  the  Computation  of  the  Hebrew. 


0 


Adam  created, 
Seth  born, 
Enos  born, 
Cainan  born, 
Mahalaleel  born, 
Jared  born, 
Enoch  born, 
Methufelah  born, 
Lamech  born,    - 
Adam  dies, 
Enoch  tranflated, 
Seth  dies, 
Noah  born, 
Enos  dies, 
Cainan  dies, 
Mahalaleel  dies, 
Jared  dies, 
Japhet  born, 
Shem  born, 
Lamech  dies, 
Methufelah  dies, 


1 
130 

235 
325 

395 
460 
622 
687 

874 
930 
987 
1042 
1056 
1140 
1235 
1290 
1422 
1556 
1558 
1651 
1656 


o 

en 

105 

195    90 
265  160 

35°  225 
492  387 
557  452 
744  639 
800  695 
857  752 
912  807 
821 
905 


O 

5" 


so 


70     S-- 
135  6; 
297  227  162 
362  292  227 

549  479  414 
«°5  535  470 
662  592  527 
7i7  647  582 
731  661  596 
817  745  680 
910  840  775 
895  830 
962 


The  Flood, 


65 

252  187 
308  243 
365  300 
355 
369 
453 
548 
603 

735 
869 

871 
964 

•    9h 


u 

3 

a 

o 

S- 


n 


56 

<-*> 
2 

113 

0 

168 

182 

266 

84 

361 

179 

416 

234 

548  366 

682 

500 

684 

502 

777 

S9S 

600 
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A  Chronological  Table  of  the  Tears  of  the  Patriarchs  according  to  the  Compulation^  of  the  Septuagint.  *""*, 


Adam  created, 
Seth  born, 
Enos  born, 
Cainan  born,     - 
Mahalalecl  born, 
Adam  dies, 
Jarad  born, 
Enoch  born, 
Seth  dies, 
Methufelah  born, 
Enos  dies, 
Lamech  born,    - 
Enoch  traiiflated, 
Cainan  dies,     - 
Noah  born, 
Mahalaleel  dies, 
Jared  dies, 
Japhet  born,     - 
Shem  born, 
Lamech  dies, 
Methufelah  dies, 
The  Flood,       - 


o 

C/3 


n  § 

8  o 

P^ 

i   - 
230 

435  205 

795  SU 
93o  700 
960  730 

"22  892 

"42  9I2 
1387  y 
I340 

'474 
1487 
»535 
1662 
1690 
1922 
2162 
2164 
2227 
225:6 
2262 


»    n 


o 

3 


W 
a 
o 


190 

360  » 70 

495  3°5 

52J  335 

687  497 

707  5i7 

852  "62 

90c  7i5 

849 

862 

910 


3    Jf 


*    * 


135    p. 

165 

327  l62 

347  182 
492  327 
545  380 
679  514 
692  527 
740  575 
867  702 
895  73o 
962 


W 

3 
o 


16J 
218 

352  187 

365  200 

248 


e.  R. 


61 
375  188 
403  216 
635  448 

875  688 
877  690 
940  753 
696 


23 

260 
500 

J02 
56j 

600 


A  Chronological  Table  of  the  Tears  of  the  Patriarchs,  according  to  the  Computation  of  the  Samaritan  Pentateuch, 


Adam  created, 

Seth  born, 

Enos  born, 

Cainan  born, 

Mahalaleel  born, 

Jared  born, 

Enoch  born, 

Methufelah  born, 

Lamech  born, 

Noah  born, 

Enoch  traflated, 

Adam  dies, 

Seth  dies, 

Enos  dies, 

Japhet  born, 

Shem  born, 

Cainan  dies, 

Mahalaleel  dies, 

Jared,  Methu-  ") 
felah,  and  La-  > 
mech,  die,       ^) 


|  = 

P-  "^ 


00 


130 

235 

325 

395 

460 

522 

587 

654 

707 

887 

930 

1042 

I  140 

1207 

1209 

1235 
I29O 


w 

B 
o 


O 

3' 


70 


105*       • 

195    9° 

265  160 

330  225  135 

392  287  197 

457  352   262 

524  419    329 

577  472    382 

757  652    562 

800  695   605 

912  807   717 

90J  815 

882 

884 

910 


65 

c~ 

127 

62 

192 

127 

259 

194 

312 

247 

497 

427 

535 

470 

647  582 

745 

680 

812 

747 

814  749 

840 

775 

895 

830 

o 
►+» 

W 

B 
O 


G       o 


65  ; 

132     °7 

185  120 

365  3oo 

343 

462 

553 
620 
622 
648 
703 


5 

0 

2 

-     ET* 

0 

" 

pt 

53 

" 

233 

180 

276 

323 

388 

335 

486  433 
553  5oo 
555  502 
581  528 
636  583 


1307         The  Flood,        847  720  653  600 


To  the  varieties  exhibited  in  the  two  laft  tables,  o- 
thers  might  be  added,  by  admitting  the  various  read- 
ings of  fome  numbers  in  the  Samaritan  and  Septuagint : 
for  as  to  the  Hebrew  copies,  there  is  here  a  conftant 
agreement  among  them. 

The  manufcript  from  which  the  Samaritan  Penta- 
teuch was  publiihed,  agrees  exactly  with  the  Samari- 


tan numbers  given  by  Eufebius.  But  St  Jcrr.m  . 
us,  that,  in  his  lime,  there  were  fome  Samaritan  co- 
pies which  make  Methufelah  187  years  old  at  the  birth 
of  Lamech,  and  Lamech  182  at  the  birth  of  Noah, 
juft  as  the  Hebrew  does.  Now  if  thefe  numbers  be 
approved  as  the  true  original  numbers,  the  interval  from 
the  creation  to  the  flood  will  be  1556  years  ;  differing 

from. 
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Antedilu-  from  the  Hebrew  computation  but  too  years  in  the 
age  of  Jared  at  the  birth  of  Enoch  :  and  if  this  laft  be 
allowed  to  be  a  miftake  of  the  tranfcriber,  by  his  drop- 
ping a  number,  and  writing  62  inftead  of  162,  as  has 
beeiinifpected,  the  Samaritan  will  be  perfectly  recon- 
ciled with  the  Hebrew,  and  all  difference  between 
them  vanilh. 

Scaliger,  on  the  authority  of  an  old  Samaritan  chro- 
nicle, having  at  the  end  a  table  of  the  years  of  the  pa- 
triarchs to  the  time  of  Mofes,  would  correct  two  of 
the  Samaritan  numbers  in  Eufebius ;  viz.  inftead  of  65 
the  age  of  Mahalaleel  when  he  begat  Jared,  he  thinks 
it  fliould  be  7J  ;  and  inftead  of  67,  the  age  of  Methu- 
felah  when  he  begat  Laraech,  he  would  have  it  77. 
By  which  alterations  he  reckons  20  years  more  to  the 
flood  than  Eufebius  and  the  manufcript ;  that  is,  1327. 
But  as  he  acknowledges  the  table,  whereon  he  grounds 
thefe  corrections,  contains  fome  great  absurdities,  it 
feems  unreasonable  to  oppofe  it  to  the  joint  authority  of 
Eufebius  and  the  Samaritan  manufcript. 

As  to  the  Septuagint,  in  the  common  editions  of 
that  verfion,  the  age  of  Methufelah  at  the  birth  of  La- 
mech. is  167;  and  confequently  the  fum  of  this  period, 
according  to  them,  is  no  more  than  2242.  But  in 
this  cafe  Methufelah  will  outlive  the  flood  1 4  years  ;  and 
we  may  well  wonder,  with  Eufebius,  where  he  was 
preferved.  To  obviate  this  objection,  we  are  told, 
that,  in  fome  copies,  Methufelah  is  faid  to  have  lived 
but  782  (not  802)  years  after  the  birth  of  Lamech, 
and  no  more  than  949  in  all.  But  the  Alexandrian 
manufcrip  entirely  takes  away  the  the  difficulty,  by  gi- 
ving the  fame  number  in  this  place  with  the  Hebrew. 

Pezron  is  of  opinion,  that  ehe  age  of  Lamech  at  the 
birth  of  Noah  fhould  be  but  182,  as  it  is  both  in  the 
Hebrew  and  in  Jofephus,  fuppofing,  with  St  Auftin, 
that  the  prefent  number  is  the  error  of  the  fcribe  who 
firft  copied  the  original  Septuagint  manufcript  in  Pto- 
lemy's library.  So  that  he  computes  2256  years  to  the 
flood.  And,  if  this  correction  be  admitted,  and  one 
more  mentioned  alfo  by  St  Auftin,  viz.  that  Lamech 
lived  J95  years  after  the  birth  of  Noah,  and  not  161, 
as  in  the  prefent  copies,  there  will  then  remain  no  o- 
ther  difference  between  the  Septuagint  and  the  Hebrew 
than  600  years  added  to  the  ages  of  the  fix  patriarchs 
when  they  begat  their  fons,  and  Methufaleh  will,  con- 
formably to  the  Hebrew  and  Samaritan,  die  in  the 
year  of  the  flood. 

Having  premifed  this  chronological  view,  we  fliall 
a         proceed  to  the  hiftory  of  the  antediluvian  patriarchs. 
Of  Adamin      Of  the  great  progenitor  we  are  told,  that    "  the 
Paradife.     Lord   God  took  the  man  and  put  him  into  the  gar- 
den."    Thefe  words  plainly  indicate,  that  Adam  was 
not  created  within  the  precincts  of  Paradife  ;  and  it 
is  afterwards  faid,  upon  his  being  turned  out  of  the 
garden,  "  He  was  fent  to  till  the  ground  whence  he 
was  taken." — As  to  the  filiation  of  this  garden,  con- 
cerning which  there  has  been  fo  much  learned  but 
uncertain  enquiry,  fee  the  article  Paradise. 

Adam  was  doubtlefs  created  in  the  prime  of  his  life, 
with  all  his  powers  and  faculties  in  the  higheft  degree 
of  ftrength  and  vigour.  His  body  would  be  graceful, 
and  well  proportioned  ;  while  his  countenance  was 
comely,  and  glowed  with  all  the  luStre  of  youthful  in- 
nocence. The   poet  thus  defcribes  oar  firft  parents : 


Antedilu* 


Adam  the  goodlieft  man,  of  men  fince  born 
His  fons ;  the  faireft  of  her  daughters  Eve. 

for  in  their  looks  divine 

The  image  of  their  glorious  Maker  ihone.    Milton. 

Many  have  entertained  an  opinion  (as  mention- 
ed under  the  article  Adam),  that  our  firfl  parent 
was  created  an  adept  in  knowledge  and  in  fcience,  a 
confummate  philofopher,  and  an  accomplished  divine. 
But  the  very  reverfe  of  this  mult  be  true,  providing 
we  give  credit  to  the  account  which  Mofes  gives  of 
him.  If  Adam  was  created  with  intuitive  knowledge, 
for  what  end  was  he  endowed  with  the  fenfesof  aman, 
through  which  ideas  might  be  conveyed  to  his  mind, 
and  make  him  capable  of  fuch  improvements  as  arife 
from  experience  and  obfervation  ?  And  if  he  originally 
pofTefFed  fuch  a  fund  of  valuable  knowledge,  why  had 
he  fuch  an  ardent  thirftfor  an  unwarrantable  portion  of 
more,  and  for  the  fake  of  this  additional  pittance  for- 
feited his  happinefs  and  life  ?  Befides,  if  Adam  was  at 
firfl:  all  light  and  knowledge,  and  was-  foon  after  re- 
duced to  a  ftate  of  ignorance  and  error,  this  tranfition 
would  make  a  retrograde  in  the  fyftem  of  nature,  quite 
diffimilar  to  that  uniformity  which  obtains  through- 
out the  whole  of  the  divine  government  and  (Econo- 
my. Mofes  introduces  our  firfl  parents  into  life  in 
the  moft  natural  manner,  as  having  capacities  to  ac- 
quire knowledge,  fenfes  to  receive  impreffions  from 
objects  around  them,  and  a  fufficient  degree  of  reafon 
to  form  a  judgment  of  the  things  perceived  :  yet  all 
thefe  faculties  can  only  be  confidered  as  fo  many  in-* 
ftruments,  by  the  exercife  of  which  they  might  be 
enabled  to  difcharge  the  duties  of  their  future  life. 

The  following  portrait  of  our  firft  progenitor  when  Smellu'* 
he  firfl  came  into  life,  drawn  by  the  inimitable  pencil  "Tranjiauon, 
of  Buffon,  is  extremely  beautiful,  while  it  is  diffonant p° !"''& 
from  no  part  of  the  Mofaic  hiftory.  "  Let  us  fuppofe  (thepaffaKe 
aman  in  the  fame  Situation  with  him  who  firft  re-  here  a- 
ceived  existence  ;  a  man  whofe  organs  were  perfectly  bridged), 
formed,  but  who  was  equally  new  to  himfelf,  and  to 
every  object  which  Surrounded  him.  Were  he  to  give 
a  hiftory  of  his  thoughts,  and  of  the  manner  in  which 
he  received  impreflons,  he  might  give  fome  fuch  in- 
formation at  this.  I  remember  the  moment  when  my 
existence  commenced.  It  was  a  moment  replete  with 
joy,  with  amazement  and  anxiety.  I  neither  knew 
what  I  was,  where  I  was,  nor  whence  I  came.  I  o- 
pened  my  eyes.  But  what  an  amazing  increafe  of  fen- 
fation!  The  light,  the  ccleftial  vault,  the  verdure  of 
the  earth,  the  transparency  of  the  waters,  gave  anima- 
tion to  my  fpirits,  and  conveyed  pleafures  which  ex- 
ceed the  powers  of  expreflion.  At  firft  I  believed  that 
all  thef«  objects  existed  within  me,  and  formed  a  part 
of  myfelf.  When,  turning  mine  eyes  to  the  fun,  his 
Splendor  overpowered  me.  I  voluntarily  Shut  out 
the  light,  and  felt  a  Small  degree  of  pain.  During 
this  moment  of  darknefs,  I  imagined  that  I  had  loft 
the  greatest  part  of  my  being.  I  was  then  roufed  with 
a  variety  of  founds.  The  Singing  of  birds  and  the 
murmuring  breezes  formed  a  concert,  which  excited 
the  moft  Sweet  and  enchanting  emotions.  I  listened, 
and  was  convinced  that  thefe  harmonious  founds  existed 
within  me. — I  made  a  Step  forwards  ;  and  afterwards 
renewing  vay  motion,  I  walked  with  my  face  turned 
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Antedilu-  towards  the  Heavens,  till  I  flrack  agatiift  a  palm  tree, 
vians.      and  felt  fome  degree  of  pain.     Seized  with  terror,  I 

*— v— ^  ventured  to  lay  my  hand  upon  the  object,  and  per- 
ceived it  to  be  a  being  deftinet  from  myfelf,  becaufe  it 
did  not,  like  touching  my  own  body,  give  me  a  double 
fenfation.     I  refolved  then  to  feel  every  object  I  faw, 

•  and  had  a  ftrong  deiire  to  touch  the  fun;  but  ftretch- 

ing  out  my  hands  to  embrace  the  Heavens,  they  met 
without  any  intermediate  object.  All  objects  appear- 
ed to  me  equally  near,  and  it  was  not  till  after  many 
trials  that  I  learned  to  ufe  my  eyes  as  a  guide  to  my 
hand.  Atlaftthe  train  of  my  ideas  was  interrupted, 
and  I  loft  the  confeioufneis  of  my  existence.  My  deep 
was  profound;  but  having  no  mode  of  meafuring 
time,  I  knew  nothing  of  its  duration.  When  I  a- 
wakened,  I  was  aftonilhed  to  find  by  my  fide  another 
form,  perfectly  fimilar  to  my  own.  I  conceived  it  to 
be  another  felf ;  and  inftead  of  lofing  by  my  flecp,  I 
imagined  myfelf  t«  be  doubled.  I  ventured  to  lay  my 
hand  upon  this  new  being.  With  rapture  and  aftoniih- 
ment,  I  perceived  that  it  was  not  myfelf,  but  fome- 
thing  much  more  glorious  and  deiirable." 

This  philofophical  detail  coincides  with  the  opinion, 
that  excepting  what  portions  of  knowledge  Adam 
might  acquire  by  the  exercife  of  his  lenfes,  his  Maker 
taught  him  every  thing  that  was  necelfary  for  his 
comfort  and  fiibfiftence.  But  before  the  Almighty 
gave  any  inftructions  to  our  firlt  parents,  we  mull 
fuppofe  he  infpired  them  with  the  knowledge  of  the 
meaning  of  every  word  which  they  heard  him  fpeak; 
otherwife  it  would  have  been  impoffible  that  he  could 
have  had  any  fuch  communication  with  them.  The 
words  which  they  heard,  and  were  made  to  under- 
ftand,  being  imprinted  upon  their  memories,  would 
ferve  as  the  foundation  of  a  language,  which  they 
would  afterwards  increafe  and  enlarge  as  new  objects 
began  to  multiply,  and  hence  give  rife  to  new  terms 
and  definitions. 

One  of  the  firft  lefTons  taught  to  Adam  by  his  infal- 
lible Director,  would  be  the  neceffity  of  food  for  the 
fupport  of  his  life.  Accordingly  Mofes  informs  us, 
that  for  this  purpofe  a  grant  was  made  him  to  eat  of 
every  tree  of  the  garden  excepting  one.  At  the  fame 
time  it  was  made  known  to  him,  in  what  manner  he 
was  to  repair  tha  decays  of  nature ;  namely,  by  eating 
of  the  tree  of  life.  Then,  in  order  to  qualify  him  for 
focial  intercourfe,  he  was  ordered  to  exercife  his  facul- 
ty of  fpeech,  by  giving  names  to  different  creatures. 
The  author  of  the  book  of  Ecclefialticus  fays  of  our 
firft  parents,  "  They  received  the  ufe  of  the  five  ope- 
rations of  the  Lord ;  and  in  the  fixth,  he  imparted  to 
them  under/landing ;  and  in  the  feventh,  fpeech  to  in- 
terprete  the  cogitations  thereof."  The  meaning  can- 
not be,  that  he  gave  them  every  word  they  were  to 
pronounce,  more  than  every  idea  which  their  fenfes 
were  to  convey  to  their  understanding.  Our  talents, 
and  the  exercife  of  them,  may  be  both  faid  to  be 
given  us  of  God ;  but  whatever  capacities  we  receive 
from  him,  it  is  fuppofed  that  we  ourfelves  mnft  im- 
prove them,  before  we  can  attain  to  any  acquirements 
whatever.  Although  Adam  had  heard  and  underftood 
the  words  of  God,  yet  Mofes  does  not  give  the  lead 
hint  that  he  ever  attempted  to  fpeak  before  this  time. 
For  if  he  had,  as  fome  imagine,  innate  knowledge  and 
proper  terms  for  every  thing  prcfented  to  him,  what 


occafion  was  there  to  bring  animals  before  him  to  fee  Anuiilu. 
what  names  he  would  impofe  upon  them  ?  Some  wri-  vians. 
ters  have  endeavoured  to  turn  into  ridicule  the  whole  %  *  ' 
of  this  tranfaction,  and  have  alked,  how  could  ail 
creatures  upon  earth  appear  at  one  time  before  Adam  I 
not  only  one,  but  many  days  would  have  elapfed  be- 
fore he  could  give  each  a  name.  But  this  objection 
arifes  from  not  underftanding  the  words  of  Mofes. 
What  our  tranflators  render  to  fee  what  he  would  call 
them,  is  in  the  original  to  fee  what  name  he  would 
call  it.  "  And  whatsoever  Adam  called  it  (viz.  ihe 
living  creature),  that  was  the  name  of  it."  The 
meaning  feems  to  be  no  more  than  this  :  God 
brought  a  few  creatures  to  Adam,  to  make  him  try 
to  name  them;  and  whatever  he  called  any  of  them, 
that  continued  to  be  its  name.  And  no  doubt  he 
would  denominate  every  animal  before  him,  from  its 
external  appearances,  from  its  fize,  its  colour,  or  its 
voice :  And  in  procefs  of  time,  he  would  give  names 
to  all  thofe  creatures  which  providence  brought  with- 
in his  view,  or  with  which  he  became  afterwards  ac- 
quainted. 

The  next  thing  in  which  God  inftructed  Adam,  tho' 
probably  in  a  trance  or  viiion,  was  his  near  relation  to 
Eve,  as  being  part  of  his  own  body.  This  piece  of 
knowledge  was  imparted  to  him,  in  order  to  cement 
the  greater  love  and  affection  between  the  two  during 
the  remaining  period  of  their  lives. 

Thefe,  according  to  Mofes,  are  all  the  tranfactions 
in  which  our  firft  parents  were  interefled  during  their 
abode  in  Paradife,  till  they  loft  their  innocence,  and 
forfeited  the  enjoyments  of  their  happy  fituation. 
And  nothing  can  be  more  evident,  than  that  the  in- 
ftructions which  they  received,  befpoke  the  infantile 
ftate  of  their  minds;  tho'  there  is  no  doubt  but  further 
and  higher  difpenfations  of  knowledge  would  have 
been  communicated  to  them,  as  they  became  able  to 
bear  them,  and  had  their  minds  matured  by  experience 
and  reflection.  3 

How  long  our  firft  parents  retained  their  innocence,  How  long 
we  are  no  where  tpld.  Many  alien  that  they  fell  on  our  firft  pa- 
the  very  firft  day  of"  their  creation.  But  Mofes  men-  je°ts/^T  ;_ 
tions  fo  many  tranfactions  on  that  day,  as  mult  have  innocence. 
ingroffed  the  whole  of  their  attention,  and  prevented 
them  from  falling  into  fuch  temptations  as  arife  from 
indolence  and  want  of  reflection.  Belides,  if  in  fuch 
circumltances  as  they  were  placed,  they  could  not  re- 
frain from  an  open  violation  of  the  Divine  law  for  the 
fpace  of  one  day,  it  would  befpeak  a  deceitfulnefs  of 
heart  in  them  greater  than  in  molt  of  their  polterity. 
It  is  fomewhat  fmgular,  that  many  of  the  great  trials 
recorded  in  facred  writing  were  limited  to  40  days ; 
which  in  prophetic  ftyle  is  fometimes  equivalent  to  40 
years.  This  appears  from  the  hiltory  of  Mofes,  of  Eli- 
jah, of  Nineveh,  and  of  the  Jewilh  nation  after  the 
death  of  Chrilt.  And  what  is  very  remarkable,  he, 
of  whom  Adam  was  a  type,  was  tempted  40  days  in 
the  wildernefs.  Agreeable  to  this  part  of  the  Divine 
ceconomy,  perhaps  the  trial  of  our  firft  parents  laded 
fo  long.  However,  that  they  remained  for  a  conlide- 
rable  time  in  the  garden,  appears  highly  probable  from 
this  confideration,  that  their  indulgent  Creator,  who 
had  manifefted  his  tender  concern  for  them  while  in- 
nocent, and  extended  his  mercy  to  them  when  fallen, 
would,  neyer  have  turned  them  out  of  paradife,  and 
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Arittdila-  fcnt  ihem  into  an  uncultivated  world,  before  they  had 
acquired  the  arts  of  living,  and  were  capable  of  provi- 
ding againll  the  viciflitudes  of  their  future  lot.  The 
particulars  of  this  memorable  tranfa&ion  are  confider- 
cd  under  the  article  Fall. 

Mofes  gives  us  no  further  account  of  Adam's  life 
after  leaving  the  garden,  but  that  he  begat  fome  chil- 
dren, and  died  at  fuch  an  age.  Yet  we  have  no  rea- 
son to  doubt,  but  the  venerable  patriarch  ever  after  led 
a  life  of  penitence  and  of  the  itricleft  piety.  The  va- 
rious communications  which  he  had  enjoyed  with  his 
Maker  in  paradife,  and  which  were  probably  renewed 
to  him  after  his  fall,  could  not  fail  to  make  the  decpett 
imprelfions  upon  his  mind.  The  gracious  refpite  he 
had  met  with,  from  the  execution  of  the  fentence  de- 
nounced againft  him,  would  make  him  cautious  of  of- 
fending for  the  time  to  come ;  left  the  next  violation 
of  the  Divine  authority  .mould  put  an  end  to  his  exift- 
enee.  The  cherubim  and  fiaming /word,  or  the  devou- 
ring rlame,  on  the  eafl  of  Eden  (which  might  continue 
burning  all  his  life),  would  be  to  him  what  the  veftiges 
of  the  ark  were  to  Noah  and  his  fons,  an  awful  memo- 
rial of  the  danger  of  incurring  the  Divine  difplea- 
furc.  Befides,  his  worldly  comforts  being  in  a  great 
raeafure  withdrawn,  his  mind  would  be  naturally  dif- 
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pofed  for  relithing  thofe  pleafiires  which  flow  from  pi-  Antedilu- 
ety  and  religion.  viana. 

The  firft  thing  which  we  hear  of  Adam  in  his  new  '      *      ' 
fituation  was,  that  he  k?WM  Eve  his  wife,  and  Jbe  con-  of  their 
ce'wed  and  bare  Cain.     Afterwards,  we  are  told,  me  progeny, 
bare  Abel.     When  the  brothers  were  grown  up,  they 
betook  themfelves  to  diftincT:  employments ;  the  former 
to  hufbamdry,  and  the  latter  to  the  keeping  of  flieep. 
Their  inward  difpofitions  were  ftill  more  different ;  Cain 
being  wicked  and  avaricious,  but  Abel  juft  and  virtuous. 

In  procefs  of  lime  they  brought  their  refpeftive  of- 
ferings to  God.  Cain  of  the  fruit  of  the  ground,  and 
Abel  of  the  firfllings  of  his  flock ;  but  they  met  with 
very  different  fuccefs :  for  God  accepted  the  offering 
of  Abel,  but  Cain's  he  did  not  accept ;  the  confluen- 
ces of  which  are  related  under  the  articles  Abel  and 
Cain. 

Soon  after  the  murder  of  Abel,  his  lofs  was  made  op 
to  his  parents  in  another  fon  they  had,  whom  Eve 
named  Seth,  that  is,  "  appointed  ;"  becaufe  he  was  ap- 
pointed inflead  of  Abel,  whom  Cain  flew. 

As  the  whole  progeny  of  Adam,  of  whom  we  have 
any  mention  in  Scripture,  were  the  defcendants  of  Cain 
and  Seth,  it  may  be  proper  to  give  the  following  ge- 
nealogical table  of  the  Antediluvians. 


Adam 


Eve 


Cain 


Abel 


Seth 


Enoch 


Enos 


Irad 


Cainan 


Mehujael 


Mahalaletl 


Methufael 
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Jabal 


Tubal 
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The  facred  hiftorian,  confining  himfelf  chiefly  to  the 
lhie  of  Seth,  from  whence  Noah  was  defcended,  has 
acquainted  us  with  very  few  particulars  relating  to 
that  of  Cain:  nor  can  we  thus  form  any  conjectures 
how  long  he  or  any  of  his  defcendents  lived.  All  we 
know  is,  that  Lamech,  the  fifth  in  defcent  from  Him, 
married  two  wives,  Adah  and  Zillah,  the  firft  known 
inftance  of  polygamy:  that  by  the  former  lie  had  two 
fons,  Jabal,  who  was  the  firft  that  dwelt  in  tents,  and 
fed  cattle;  and  Jubal,  the  inventor  of  mufic ;  and  by 
the  other,  a  foil  named  Tubal-Cain,  who  found  out  the 
art  of  forging  and  working  metals.  Zillah  likewife 
brought  him  a  daughter  named  Naamah,  fnppofed  to 
have  invented  fpinning  and  weaving :  and  we  are  told 
that,  on  fomc  occafion  or  other,  Lamech  made  a  fpeech 
to  his  wives,  the  explication  of  which  has  greatly  puz- 
zled the  interpreters.     See  Lamech. 

Mofes  proceeds  to  tell  us,  that  Seth  had  a  fon  born 
to  him  called  Enos,  and  that  then  began  men  to  call  upon 
the  name  of  the  Lord.  Commentators  give  us  three 
different  fenfes  of  thefe  words.  Some  think  the  words 
mould  be  rendered,  Then  me?i  profaned  in  calling  on 
the  name  of  the  Lord ;  and  that  even  Enos  arrogated  to 
himfelf  a  power,  as  if  he  had  been  a  god.  But  this 
fenfe  feems  harm,  and  unnatural.  There  is  nothing 
more  unlikely,  than  that  Adam's  grandchildren,  who 
lived  under  his  own  eye,  would  fo  foon  fhake  off  pa- 
rental authority,  and  apoftatife  from  the  belief  and 
worlhipof  the  one  true  God.  Others  think,  that  though 
men  had  hitherto  worftiipped  God  in  private,  yet  they 
now  inftituted  public  aflemblies,  met  in  larger  focieties 
for  folemn  and  focial  worfliip,  and  introduced  liturgies 
snd  forms  for  more  effectually  paying  their  homage  to 
the  Almighty.  This  indeed  is  a  very  natural  com- 
ment from  thofe  who  place  religion  in  modes  and  fet 
forms  of  worfhip.  But  it  is  fcarcely  credible,  that 
Adam  and  his  family  had  never  met  together  to  wor- 
fhip God  till  now,  when  we  are  told  that  Cain  and 
Abel,  and  probably  both  their  families  along  with 
them,  brought  their  offerings  to  the  Lord  :  this  they  no 
doubt  did  every  fabbath-day.  Others,  therefore,  put 
a  more  confident  interpretation  upon  the  words,  name- 
ly, that  ?nen  now  called  themfelves  by  the  name  of  the 
Lord.  The  meaning  of  which  is,  that  about  this  pe- 
riod, the  family  of  Seth,  who  adhered  to  God  and  his 
worlhip,  began  to  give  themfelves  a  denomination,  ex- 
preflive  of  their  relation  and  regards  to  him.  They 
diftinguiihed  themfelves  from  the  irreligious  family  of 
Cain,  and  afliimed  the  title  of  the  fons  or  children  of 
God ;  which  defignation  was  afterwards  applied  to 
them  by  Mofes;  it  was  even  ufed  after  the  flood,  and 
adopted  by  the  writers  of  the  New  Teftament. 

Of  the  three  next  defcendents  of  Seth,  Cainan,  Ma- 
halaleel,  and  Jared,  and  of  Methufelah  and  Lamech, 
the  grandfather  and  father  of  Noah,  Mofes  has  re- 
corded no  more  than  their  feveral  ages.  The  oriental 
authors  commend  them,  as  they  do  Seth  and  Enos,  for 
their  piety,  and  the  falutary  injunctions  they  left  be- 
hind them,  forbidding  their  children  all  iiitercourfe 
with  the  race  of  curfed  Cain. 

Enoch,  the  fon  of  Jared  and  father  of  Methufelah, 

was  a   perfon  of  moft  extraordinary  piety,  walking 

with  God,  as  the  Scripture  expreffes  it,  for  at  leaft  the 

laft  three  hundred  years  of  his  life:  as  a  reward  for 
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which  exemplary  behaviour  in  fo  corrupt  an  age,  he  was  Ante' 
taken  up  by  God  into  heaven,  without  tailing  death.     ▼"»•>». 
Sec  Enoch.  v" — ./— ' 

Mofes  afterwards  informs  us,  When  men  began  to  Corruption 
multiply,  i.  e.  when  the  earth  was  filled  with  inhabi-  of  the  hu- 
tants,  and  tribes  formerly  living  remote,  began  to  ap-  manraci. 
proach  nearer  to  one  another,  Daughters  -were  born  un- 
to them;  meaning,  in  greater  abundance  than  former- 
ly :  whichfeems  to  hint,  that  at  this  period  there  were 
confiderably  more  females  than  males  born  into  the 
world.     Some  think  that  Mofes,  being  now  about  to 
mention  the  wickednefs  of  the  Antediluvians,  intro- 
duces the  pofterity  of  Cain  as  being  the  chief  caufe  of 
their  corruption;  and  that  he  ftylcs  them  men  and 
daughters  of  men,  becaufe  they  were  fenfual  and  earth- 
ly ;  in  which  fenfe  the  word  men  is  fometimes  ufed  in 
the  fcriptures. 

The  fons  of  God  faw  the  daughters  of  men  that  they 
•were  fair;  and  they  took  them  wives  of  all  that  they 
chofe.  Thcfe  words  have  given  rife  to  many  abfurd 
and  ridiculous  comments  both  of  Jews  and  Chriilians. 
There  are  two  meanings  affixed  to  them,  which  may 
be  mentioned  as  the  moft  probable.  Whenever  the 
name  of  God  is  added  to  any  thing,  it  not  only  de- 
notes God's  being  the  elficient  caufe,  but  it  heightens 
and  increafes  its  ufual  meaning.  For  which  reafon 
any  thing  that  is  excellent  in  its  kind,  or  uncommonly 
lofty  and  magnificent,  was  by  the  Jews  faid  to  be  of 
God,  or  of  the  Lord.  Thus  the  angels  are  called  the 
fons  of  God.  And  Adam  being  created  with  a  nobler 
image  than  any  other  creature,  is  faid  to  be  made  in 
the  image  of  God.  The  cedars  of  Lebauon  are  called 
the  cedars  of  the  Lord ;  and  great  mountains,  the 
mountains  of  God.  Therefore  by  the  fons  of  God  in 
this  place  are  meant  men  of  great  opulence,  power, 
and  authority.  And  by  way  of  contrail,  the  hiftorian 
introduces  thofe  of  poor  and  mean  cirenmftances  in 
life,  and  calls  them  the  daughters  of  men.  The  words 
thus  explained  are  not  an  unlikely  defcription  of  that 
diflolute  age.  The  great  and  mighty  in  this  world 
are  commonly  moil  addicted  to  fenfual  gratifications, 
becaufe  they  have  fo  many  incentives  to  inflame  their 
paflions,  and  fo  few  reftraints  to  curb  them ;  and,  in- 
flead  of  ufing  their  power  to  punifh  and  difcounte- 
nance  vice,  are  too  often  the  greateft  examples  and 
promoters  of  lafcivioufnefs  and  debauchery.  Thus, 
thefe  fons  of  God,  thefe  great,  men,  when  they  hap- 
pened to  meet  with  the  daughters  of  their  inferiors, 
gazed  upon  them  as  fit  objects  to  gratify  their  luft ;  and 
from  among  thefe  they  took  to  themfelves,  in  a  forcible 
manner  wives,  or  (as  it  may  be  rendered)  concubines, 
of  all  that  they  chofe,  whether  married  or  unmarried, 
without  ever  afking  their  confent.  No  wonder  then 
that  the  earth  fnould  be  filled  with  violence,  when  the 
higheil  rank  of  men  were  above  the  reftraint  of  law, 
of  reafon  and  religion,  and  not  only  oppreffed  the  poor, 
but  with  impunity  treated  them  and  their  children  in 
fuch  a  bafe  and  cruel  manner. 

But  there  are  other  writers  who  cannot  reliih  the 
above  opinion ;  becaufe  they  think  it  a  harlh  and  un- 
natural confirmation,  to  call  great  and  powerful  perfons 
xhefons  of  God,  and  all  mean  and  plebeian  women  the 
daughters  of  men.  Befides,  the  text  does  not  fay,  that 
the  fons  of  God  offered  any  violence  to  thefe  inferior 
I  women ; 
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wemen ;  but  that  they  faw  that  they  were  fair,  and 
made  choice  of  them  for  wives.  And  wherein  is  the 
heinoufnefs  of  the  offence,  if  men  of  a  fuperior  rank 
marry  their  inferiors,  efp'ecially  when  an  excels  of 
beamy  apologifes  for  their  choice?  Or  why  mould  a 
few  unequal  matches  be  reckoned  among  the  caufes  of 
bringing  L>pon  the  world  an  univerlal  deftruction  ?  For 
thefe  reafons  many  are  of  opinion,  that  the  defctndants 
Miln.  of  Seth,  who  were  ftyled  the  funs  of  God  on  account  of 
p.  z6j.  their  near  relation  to  him,  faw  the  daughters  of  men,  i.  e. 
the  impious  progeny  of  Cain,  and  by  intermarriages 
became  atlbciated  with  them  ;  and  furrendering  tothofe 
in  chant  re  lies  their  hearts  and  their  freedom,  they  fur- 
rendered  at  the  fame  time  their  virtue  and  their  religion. 
From  this  union  proceeded  effects  iimilar  to  what  has 
happened  ever  fince.  When  a  pure  fociety  mixes  with 
a  profane,  the  better  principles  of  the  one  become  foon 
tainted  by  the  evil  practices  of  the  other ;  which  veri- 
fies tile  old  adage,  Evil  communication  corrupts  good 
manners.  Thus  it  appears,  that  the  great  fource  of 
univerlal  degeneracy,  was  owing  to  the  pofterity  of 
Seth  mingling  with  the  progeny  of  Cain,  in  oppolkion 
to  what  their  pious  fathers  had  ftrictly  charged  them. 

It  is  afterwards  faid,  There  were  giants  in  the  earth 
inthofe  days  :  and  alfo  after  that,  when  the  fons  of  Cod 
came  in  unto  the  daughters  of  men,  and  they  bare  chil- 
dren to  them,  the  fame  became  mighty  men, which  were  of 
tld,  men  of  renown.  Tranllators  are  not  agreed  about 
the  meaning  of  the  word  giants.  Some  render  the 
word,  violent  and  cruel  men  ;  others,  men  who  fall  upon 
and  rujb  forward,  as  a  robber  docs  upon  his  prey  :  the 
meaning  then  is,  that  they  were  not  more  remarkable 
for  their  ftrength  and  ftature  than  for  their  violence 
and  cruelty.  It  is  generally  agreed,"  that  in  the  firft 
ages  of  the  world,  men  were  of  a  gigantic  ftature ; 
though  Mofes  does  not  mention  them  as  giants  till  af- 
ter the  union  of  the  families  of  Seth  and  Cain,  when 
men  ufed  their  fuperiority  in  bodily  ftrength  for  the 
purpofes  of  gratifying  their  unhallowed  paffions. 

At  this  period  of  the  world,  and  long. after,  political 
power  and  bodily  ftrength  went  hand  in  hand  toge- 
ther. Whoever  was  able  to  encounter  and  kill  a 
•fierce  and  dangerous  wild  beaft  and  clear  the  country 
of  noxious  animals,  or  who  was  able  in  the  day  of 
batttle  to  deftroy  moft  of  his  enemies,  was  looked  up  to 
by  the  reft  of  his  companions  as  the  fitteft  to  be  their 
leader  and  commander.  Thus,  Nimrod,  from  being 
a  mighty  hunter,  became  a  great  king,  and  grafping  at 
power,  was  never  fatisfied  till  every  obftacle  to  his  am- 
bition was  removed.  And  it  appears  from  hiflory, 
that  all  hisfucceflbrs  have  pretty  nearly  trodden  in  the 
fame  path.  Thefe  giants  then,  or  fons  of  God,  might 
be  the  chief  warriors,  who  formed  themfelves  into 
ehofen  bands,  and  living  among  a  cowardly  and  effe- 
minate people  had  no  curb  to  their  cruelty  and  luft. 
From  them  might  fpring  an  illegitimate  race,  refem- 
bling  their  fathers  in  body  and  mind,  who,  when  they 
grew  up,  having  no  inheritance,  would  be  turned  loofe 
upon  the  world,  and  follow  no  other  employment  but 
theft,  rapine,  and  plunder.  Thus  they  became  mighty 
tntn  and  men  of  renown,  and  procured  themfelves  a 
name :  but  this  was  owing  to  the  mifchief  they  did,  and 
g  the  feats  of  favage  cruelty  which  they  performed. 
God*!  for-  Mankind  running  thus  headlong  into  all  manner  of 
kcarance.    vice,  xycre  admoniihed  to  repent;  and  God,  out  of  his 


great  mercy  was  pleafed  to  grant  them  a  convenient 
time  for  that  purpofe  ;  no  lefs  than  120  years,  during 
which  fpace,  but  no  longer,  he  declared  his  Spirit 
mould  "  drive  with  man,"  or  endeavour  to  awaken 
and  reclaim  them  from  their  wicked  courfe  of  life. 

Amidlt  this  general  corruption,  one  man,  however, 
was  found  to  be  juft  and  perfect  in  his  generation, 
walking  with  God.  This  extraordinary  perfon  was 
Noah,  the  fon  of  Lantech;  who,  not  thinking  it  fufli- 
cient  to  be  righteous  himfelf  unlefs  he  did  his  utmoft  to 
turn  others likewife  to  righteoufnefs  by  admonition  as 
well  as  example,  became  a  preacher  to  the  abandoned 
race  among  which  he  lived,  employing  both  his  coun- 
fel  and  authority  to  bring  them.to  a  reformation  of  their 
manners,  and  to  reltore  the  true  religion  among  them. 
But  all  he  could  do  was  to  no  purpofe ;  for  they  con- 
tinued incorrigibly  obftinate :  fo  that  at  length  (as 
Jofephus  tells  us),  finding  himfelf  and  family  in  im- 
minent danger  of  fome  violence  in  return  for  his  good 
will,  he  departed  from  among  them,  with  his  wife  and 
children. 

On  his  departure,  it  is  probable  they  fell  into  great- 
er diforders  than  before  ;  having  now  none  to  control 
or  even  to  trouble  them  with  unwelcome  advice.  Mo- 
fes afTures  us,  "  that  the  wickednefs  of  man  was  great 
in  the  earth,  and  that  every  imagination  of  the  thoughts 
of  his  heart  was  continually  evil;"  and  that  "  the 
earth  was  corrupt  and  filled  with  violence,  all  flefh 
having  corrupted  his  way  upon  the  earth."  Thefe 
words  leave  no  room  to  inquire  into  the  particular  crimes 
of  the  antediluvian  world,  which  feems  to  have  been 
over-run  witha  complicationof  all  manner  of  debauche- 
ry and  wickednefs,  and  above  all  with  violence  and  in- 
jultice  towards  one  another. 

Things  being  in  this  ftate,  God,  as  the  facred  hilto- 
rian  pathetically  exprefles  it,  "  repented  that  he  had 
made  man  on  earth,  and  it  grieved  him  at  his  heart." 
And  the  time  of  forbearance  being  elapfed,  he  pafTed 
the  fentence  of  their  utter  deftruction  by  a  flood  of  wa- 
ters; a  fentence  which  likewife  included  the  beafts  of 
the  earth  and  every  creeping  thing,  and  the  fowls  of 
the  air.  But  "  Noah  found  grace  in  the  eyes  of  the 
Lord  ;"  who  had  before  acquainted  him  with  his  de- 
■  fign  of  bringing  a  deluge  on  the  earth,  and  directed 
him  to  make  an  ark,  or  vefTel,  of  a  certain  form  and 
fize,  capable  of  containing  not  only  himfelf  and  fami- 
ly, but  fuch  numbers  of  animals  of  all  forts  as  would  be 
fuflicient  to  preferve  the  feveral  fpecies  and  again  re- 
pleniih  the  earth,  together  with  all  neceffary  provifions 
for  them.  All  thefe  injunctions  Noah  performed  ;  and, 
by  God's  peculiar  favour  and  providence,  he  and  thofe 
that  were  with  him  furvived  this  tremendous  calamity. 
See  the  article  Deluge. 

As  to  any  further  tranfactions  before  the  flood,  we 
arc  left  entirely  in  the  dark  by  the  facred  hiftorian. 
The  Jews  and  eaftern  nations,  however,  have  made 
ample  amends  for  the  filence  of  Mofes,  by  the  abun- 
dance of  their  xraditions.  The  only  part  of  thefe, 
which  can  be  connected  in  any  thing  like  hiftory,  is 

what  follows. After  the   death  of  Adam,  Seth 

with  his  family  feparated  themfelves  from  the  profligate 
race  of  Cain,  and  chofe  for  their  habitation  the  moun- 
tain where  Adam  was  buried,  the  Cainites  remaining 
below  in  the  plain  where  Abel  was  killed  ;  and,  ac- 
cording to  our  hiftorians,  this  mountain  was  fo  high, 

that 
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Antcdilu-  that  the  iahabitants  could  hear  the  angels  finging  the 
vians.  praifes  of  God,  and  even  join  them  in  that  lcrvice. 
^""^ '  Here  they  lived  in  great  purity  and  fanclity  of  man- 
ners. Their  con  flam  employment  was  praiiing  God, 
from  which  they  had  few  or  110  avocations;  for  their 
only  food  was  the  fruits  of  the  trees  which  grew  on  the 
mountain,  fo  that  they  had  no  occafion  to  undergo  any 
fervile  labours,  nor  the  trouble  of  lowing  and  gather- 
ing their  harvelt.  They  were  utter  ftrangers  to  en- 
vy, injuitice,  or  deceit.  Their  only  oath  was,  "By 
the  blood  of  Abel ;  and  they  every  day  went  up  to  the 
top  of  the  mountain  to  worfliip  God,  and  to  vilit  the 
body  of  Adam,  as  a  mean  of  procuring  the  Divine 
bleifing.  Here,  by  contemplation  of  the  heavenly  bo- 
dies, they  laid  the  foundations  of  the  fcience  of  aftro- 
rtomy  ;  and  left  their  inventions  Ihould  be  forgotten,  or 
loft  before  they  were  publicly  known,  underftanding, 
from  a  prediction  of  Adams,  that  there  would  be  a  ge- 
neral deftruction  of  all  things,  once  by  fire,  and  once 
by  water,  they  built  two  pillars,  one  of  brick,  and  the 
other  of  ltone,  that  if  the  brick  one  happened  to  be 
overthrown  by  the  flood  or  otherwife  'deftroyed,  that 
of  ftone  might  remain.  This  laft,  Jofephusiays,  was 
to  be  feen  in  his  time  in  the  land  of  Siriad,  (thought  to 
be  in  Upper  Egypt). 

The  defcendants  of  Seth  continued  in  the  practice  of 
virtue  till  the  40th  year  of  Jared,  when  an  hundred  of 
them  hearing  the  noife  of  the  muiic  and  the  riotous 
mirth  of  the  Cainites,  agreed  to  go  down  to  them  from 
the  holy  mountain.  On  their  arrival  in  the  plain,  they 
were  immediately  captivated  by  the  beauty  of  the  wo- 
men ;  who  were  naked,  and  with  whom  they  defiled 
themfelves ;  and  this  is  what  is  meant  by  the  intermar- 
riage of  the  fons  of  God  with  the  daughters  of  men, 
mentioned  by  Mofes.  The  example  of  thefe  apoftate 
Tons  of  Seth  was  foon  followed  by  others  ;  and  from 
time  to  time  great  numbers  continued  to  defcend 
from  the  mountain,  who,  in  like  manner,  took  wives 
from  the  abandoned  race  of  Cain.  Frem  thefe  mar- 
riages fprung  the  giants  (who,  however,  according 
to  Mofcs  exifted  before) ;  and,  thefe  being  as  remark- 
able for  their  impiety  as  for  their  ftrength  of  body, 
tyrannized  in  a  cruel  manner,  and  polluted  the  earth 
with  wickednefs  of  every  kind.  This  defection  be- 
came at  laft  fo  univerfal,  that  none  were  left  in  the 
holy  mountain,  except  Noah,  his  wife,  his  three  fons 
T,  and  their  wives. 
Profane  Berofus,  a  Chaldsean  hiftorian,  who  flouriihed  in  the 

hiftory..fc-time  of  Alexander  the  Great,  enumerates  ten  kings 
refm's  Ba-  who  reigned  in  Chaldea  before  the  flood  ;  of  whom  the 
iylonUnAn-fc^  called  Atoms,  is  fuppofed  to  be  Adam,  and  Xi- 
futhrus,  the  laft,  to  be  Noah. — This  Alorns.  declared 
that  he  held  his  kingdom  by  divine  right,  and  that  God 
himfelf  had  appointed  him  to  be  the  paftor  of  the  peo- 
ple. According  to  our  hiltorian,  in  the  firft  year  of  the 
world,  there  appeared  out  of  the  Red  Sea,  at  a  place 
near  the  confines  of  Babylonia,  a  certain  national  a- 
rtimal  called  Oannes.  He  had  his  whole  body  like  that 
of  a  filh  ;  but  beneath  his  filh's  head  grew  another  of 
a  different  fort,  (probably  a  human  one).  He  had 
alfo  feet  like  a  man,  which  proceeded  from  his  filh's 
tail,  and  a  human  voice,  the  picture  of  him  being  pre- 
ferved  ever  after.  This  animal  converfed  with  man- 
kind in  the  day-time,  without  eating  any  thing:  he 
delivered  to  them  the  knowledge  of  letters,  fciences, 


t'quit'ui. 


and  various  arts :  lie  taught  them  to  dwell  together  A  ■ 
in  cities,  to  erect  temples,  to  introduce  1. 

ftructed  them  in  geometry  ;  he  likewifc   Iho.ved  them  ' " ' 

how  to  gather  ltcds  ami  fruits,  and  imparted  to  them 
whatever  was  necelfary  for  a  convenient  and  civ!!  , 
life;  but  after  this  time  there  was  nothing  excellent 
vented.     When   the   fun   let,   I  Mired  into  the 

fea,  and  continued  there  all  night,  lie  not  only  deli- 
vered his  inftructions  by  word  of  mouth,  but,  as  our 
author  allures  us,  wrote  of  the  origin  of  things,  and 
of  political  ccconomy.  This,  or  a  limilar  animal,  is 
alfo  mentioned  by  other  authors. 

Of  Alalporus,  the  fecond  king,  nothing  remarkable 
is  related.  His  fucceflbr,  Amelon,  or  Aniillarus,  was 
of  a  city  called  Pantabibla.  In  his  time  another  ani- 
mal refembling  the  former  appeared  260  years  after 
the  beginning  of  this  monarchy.  Amelon  was  fucceed- 
ed  by  Metalarus ;  and  he  by  Doanus,  all  of  whom  were 
of  the  fame  city.  In  the  time  of  the  latter,  four  ani- 
mals of  a  double  form,  half  man  and  half  filh,  made 
their  appearance.  Their  names  were  Euedocus,  Encu^ . 
gamut,  Encubulits,  and  Ancmmtus.  Under  the  nexr 
prince,  who  was  likewife  of  Pantabibla,  appeared 
another  animal  of  the  fame  kind,  whofe  name  was 
Odacon.  All  thefe  explained  more  particularly  what 
had  been  concifely  delivered  by  Oannes. 

In  the  reign  of  the  tenth  king,  Xifuthrus,  happened 
the  great  deluge,  of  which  our  author  gives  the  follow- 
ing account :  Cronus,  or  Saturn,  appeared  to  Xifu- 
thrus in  a  dream,  and  warned  him,  that  on  the  fifteenth 
of  the  month  Dsefius  mankind  would  be  deftroyed  by  a 
flood  ;  'and  therefore  commanded  him  to  write  down 
the  original,  intermediate  ftate,  and  end  of  all  things, 
and  bury  the  writings  under  ground  in  Sippara,  the 
city  of  the  fun ;  that  he  Ihould  alfo  build  a  (hip,  and 
go  into  it  with  his  relations  and  deareft  friends,  having 
firft  furniflied  it  with  provifions,  and  taken  into  it  fowls 
and  four-footed  beafts;  and  that,  when  he  had  provided 
every  thing,  and  was  afked  whither  he  was  failing,  he 
Ihould  anfwer,  To  the  gods,  to  pray  jor  happinefs  to  wan- 
kind.  Xifuthrus  did  not  difobey ;  but  built  a  vciTcl, 
whofe  length  was  five  furlongs,  and  breadth  two  fur- 
longs. He  put  on  board  all  he  was  directed ;  and  went 
into  it  with  his  wife,  children,  and  friends.  The  flood 
being  come,  and  foon  ceafing,  Xifuthrus  let  out  cer- 
tain birds,  which  finding  no  food,  nor  place  to  reft  up> 
on,  returned  again  to  the  fhip.  Xifuthrus,  after  fomc 
days,  let  out  the  birds  again;  but  they  returned  to 
the  (hip,  having  their  feet  daubed  with  mud  :  but  when 
they  were  let  go  the  third  time,  they  came  no  more  to 
.the  fhip,  whereby  Xifuthrus  underftood  that  the  earth 
appeared  again ;  and  thereupon  he  made  an  opening 
between  the  planks  of  the  ihip,  and  feeing  that  it  refl- 
ed  on  a  certain  mountain,  he  came  out  with  his  wife, 
and  his  daughter,  and  his  pilot ;  and  having  wor- 
shipped the  earth,  and  raifed  an  altar,  and  facrificed 
to  the  gods,  he  and  thofe  who  went  out  with  him  dis- 
appeared. They  who  were  left  behind  in  the  (hip, 
fmdingthat  Xifuthrnsandthe  perfonsthat  accompanied 
him  did  not  return,  went  out  themfelves  to  feek  for 
him,  calling  him  aloud  by  his  name ;  but  Xifuthrus  wa* 
no  more  feen  by  them:  only  a  voice  came  out  cf  the 
air,  which  enjoined  them,  as  their  duty  was,  to  be  re- 
ligious; and  informed  them,  that  on  account  of  his 
own  piety  he  was  gone  to  dwell  with  the  gods,  and 
1 2  that 
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that  his  wife  and  daughter  and  pilot,  were  partakers 
of  the  fame  honour.  It  alio  directed  them  to  return  to 
Babvlon,  and  that,  as  the  fates  had  ordained,  they 
Should  take  the  writings  from  Sippara,  and  communi- 
cate them  to  mankind;  and  told  them,  that  the  place 
where  they  were  was  the  country  of  Armenia.  When 
they  had  heard  this,  they  offered  facrifke  to  the  gods, 
and  unanimously  went  to  Babylon ;  and  when  they  came 
thither,  they  dug  up  the  writings  at  Sippara,  built  ma- 
ny cities  raifed  temples,  and  rebuilt  Babylon. 

The  Egyptians  who  would  give  place  to  no  nation 
in  point  of  antiquity,  have  alfo  a  feries  of  kings,  who, 
as  is  pretended,  reigned  in  Egypt  before  the  flood ; 
and  to  be  even  with  the  Chaldeans,  began  their  ac- 
count the  very  fame  year  that  theirs  does  according  to 
Berofus. 

There  was  an  ancient  chronicle  extant  among  the 
Egyptians,  not  many  centuries  ago,  which  contained 
30  dynafties  of  princes  who  ruled  in  that  country,  by 
a  feries  of  1 1 3  generations,  through  an  immenfe  fpace 
of  36,525  years,  during  which  Egypt  was  fuccelfive- 
ly  governed  by  three  different  races ;  of  whom  the  firll 
were  the  Auritas,  the  fecond  the  Meftrasi,  and  the  third 
the  Egyptians. 

But  this  extravagant  number  of  years  Manetho  (to 
whofe  remains  we  mull  chiefly  have  recourfe  for  the 
ancient  Egyptian  hiftory)  has  not  adopted,  however, 
in  other  refpects  he  is  fuppofed  to  have  been  led  into 
errors  in  chronology  by  this  old  chronicle,  which 
yet  feems  to  have  been  a  compofition  fince  Manetho's 
time. 

The  account  given  by  Berofus  is  manifeftly  taken 
from  the  writings  of  Mofes;  but  we  have  another  ac- 
count of  the  firll  ages  of  mankind,  in  which  no  men- 
tion is  made  of  the  flood  at  all.  This  is  contained  in 
fome  fragments  of  a  Phoenician  author  called  Sancho- 
niatho,  who  is  by  fome  faid  to  have  been  cotemporary 
with  Gideon,  by  others  to  have  lived  in  the  days  of 
king  David ;  while  fome  boldly  aflert  there  never  was 
fuch  a  perfon,  and  that  the  whole  is  a  fiction  of  Philo- 
Biblius,  in  oppofition  to  the  books  of  Jofephus  written 
againft  Apion.  To  gratify  the  reader's  enriofity,  how- 
ever, we  have  fubjoined  an  account  of  the  firft  ten  ge- 
nerations mentioned  by  him,  which  are  fuppofed  by 
the  compilers  of  the  Univerfal  Hiftory  to  correfpond 
to  the  generations  mentioned  by  Mofes  before  the 
flood. 

Sanchoniatho  having  delivered  his  cofmogony,  or 
generation  of  the  other  parts  of  the  world,  begins  his 
hiftory  of  mankind  with  the  production  of  the  firft  pair 
of  mortals,  whom  Philo,  his  translator,  calls  Protogo- 
nus  and  JEon  ;  the  latter  of  whom'  found  out  the  food 
■which  was  gathered  from  trees. 

Their  iflue  were  called  Genus  and  Genea,  and  dwelt 
in  Phoenicia:  but  when  the  great  droughts  came,  they 
ftrctched'forth  their  hands  to  heaven  towards  the  fun ; 
for  him  they  thought  the  only  God  and  Lord  of  hea- 
ven, calling  him  Bee/fame n,  which  in  Phoenician  is 
Lord  of  heaven,  and  in  Greek  Zens. 

Afterwards  from  Genus,  the  fon  of  Protogonus  and 
JEon,  other  mortal  ifllie  was  begotten,  whofe  names 
■Were  Phos,  Pur,  and  Phlox  ;  that  is,  Light,  Fire,  and 
Flame.  Tbefe  found  out  the  way  of  generating  fire, 
by  the  rubbing  of  pieces  of  wood  againft  each  other, 
and  taught  men  the  ufe  thereof.  They  begat  fons  of 
vaft  bulk  and  height,  whofe  names  were  giftn  to  the 


mountains  on  which  they  feized  :  fo  from  them  were  Antcdila« 
named  mount  Cafftus  Libanus,  Antitibar.us,  and  Bra-     "ians. 
thys.  ' " 

Of  tbefe  laft  were  begotten  Memrumus,  and  Hyp- 
furanius ;  but  they  were  fo  named  by  their  mothers, 
the  women  of  thofe  times,  who  without  fhame  lay  with 
any  man  they  could  light  upon.  Hypfuranius  inha- 
bited Tyre,  and  he  invented  the  making  of  huts  of 
reeds  and  ruihes,  and  the  papyrus.  He  alfo  fell  into 
enmity  with  his  brother  Ufous,  who  firft  invented  a 
covering  for  his  body  out  of  the  lkins  of  the  wild  beafts 
which  he  could  catch.  And  when  violent  tempefts  of 
winds  and  rains  came,  the  boughs  in  Tyre  being  rub- 
bed againft  each  other,  took  fire,  and  burnt  the  wood 
there.  And  Ufous,  having  taken  a  tree,  and  broke 
off  its  boughs,  was  fo  bold  as  to  venture  upon  it  into 
the  fea.  He  alfo  confecrated  two  rude  ftones,  or  pil- 
lars, to  fire  and  wind;  and  he  worshipped  them,  and 
poured  out  to  them  the  blood  of  fuch  wild  beafts  as  had 
been  caught  in  hunting.  But  when  thefe  were  dead, 
thofe  that  remained  confecrated  to  them  flumps  of  wood 
anil  pillars,  worshipping  them,  and  kept  anniverfary 
feafts  unto  them. 

Many  years  after  this  generation  came  Agreus  and 
Halicus,  the  inventors  of  the  arts  of  hunting  and  fifh- 
ing,  from  whom  huntfmen  and  fhhermen  are  named- 

Of  thefe  were  begotten  two  brothers,  the  inventors 
of  iron  and  of  the  forging  thereof:  one  of  thefe,  called 
Chryfor,  the  fame  with  Hepheftus  or  Vulcan,  exer- 
cifed  himfelf  in  words  and  charms  and  divinations ; 
found  out  the  hook,  bait,  and  fifhing-line,  and  boats 
/lightly  built ;  and  was  the  firft  of  all  men  that  failed. 
Wherefore  he  alfo  was  worshipped  after  his  death  for  a 
god  ;  and  they  called  him  Zeus  Michius,  or  Jupiter  the 
engineer ;  and  fome  fay  his  brothers  invented  the  way 
of  making  walls  of  brick. 

Afterwards  from  this  generation  came  two  brothers; 
one  of  whom  was  called  Technites,  or  the  Artift  ;  the 
other,  Gcinus,  Autochthon,  [the  home-born  man  of  the 
earth.]  Thefe  found  out  to  mingle  Stubble,  or  fmall 
twigs,  with  the  brick  earth,  and  to  dry  them  in  the 
fun,  and  fo  made  tyling. 

By  thefe  were  begotten  others  ;■  of  which  one  was 
called  Agrus  [Field]  ;  and  the  other  Agrouerus,  or  A- 
grotes,  [Hufbandmen],  who  had  a  Statue  much  wor- 
fhipped,  and  a  temple  carried  about  by  one  or  more 
yoke  of  oxen,  in  Phoenicia,  and  among  ■  thofe  of  By- 
blus  he  is  eminently  called  the  greateji of  the  gods. 
Thefe  found  out  howto  makecourts about  menshonfes, 
and  fences  and  caves,  or  cellars.  Hufbandmen,  and 
fuch  as  ufe  dogs  in  hunting,  derive  from  thefe ;  and 
they  are  alfo  called  Alette  and  Titans. 

Of  thefe  were  begotten  Amynus  and  Magus,  who 
ihowed  men  to  constitute  villages  and  flocks. 

In  thefe  mens  age  there  was  one  Eliun,  which  im- 
ports in  Greek  Hypfjlus  [the  moft  high],  and  his 
wife  was  named  Beruth,  who  dwelt  about  Byblus  :  and 
by  him  was  begot  one  Epigerus,  or  Autochton,  whom 
they  afterwards  called  Uranus  [heaven]  ;  fo  that  from 
him  that  element  which  is  over  us,  by  reafon  of  its  ex- 
cellent beauty,  is  called  heaven  :  and  he  had  a  lifter  of 
the  fame  parents  called  Ge,  [the  earth]  ;  and  by  rea- 
fon of  her  beauty,  the  earth  had  her  name  given  to  it. 

Hypfiftus,  the  father  of  thefe,  dying  in  fight  with 
wild  beafts,  was  confecrated,  and  his  children  ofr'frre'd 
facrifices  and  libations  to  him. — But  Uranus  taking  the 
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kingdom  of  his  father,  married  his  fitter  Ge,  and  had 
by  her  four  fons  ;  Ilus,  who  is  called  Cronus  [or  Sa- 
*""""'  turn]  ;  Betylus  ;  Dagon,  who  is  Siton  or  the  god  of 
corn ;  and  Atlas  :  but  by  other  wives  Uranus  had  much 
iflue. 

As  to  the  cufloms,  policy,  and  other  general  circum- 
ftances of  the  Antediluvians,  we  can  only  form  conjec- 
tures. 

The  only  thing  we  know  as  to  their  religious  riles 
is,  that  they  offered  Sacrifices,  and  that  very  early, 
both  of  the  fruits,  of  the  earth,  and  of  animals;  but 
whether  the  blood  and  flelh  of  the  animals,  or  only 
,g  their  milk  and  wool,  were  offered,  is  adifputed  point. — 
Art«,  &c.of  Of  their  arts  and  fciences,  we  have  not  much  more 
theAntedi- to  fay.  The  antediluvians  feem  to  have  fpent  their 
luvians.  tjme  rather  in  luxury  and  wantonnefs,  to  which  the  a- 
bundant  fertility  of  the  firfl  earth  invited  them,  than  in 
difcoveries  or  improvements,  which  probably  they  flood 
much  lefs  in  need  of  than  their  fucceflbrs.  The  art  of 
working  metals  was  found  out  by  the  laft  generation  of 
Cain's  line;  and  ninfic,  which  they  might  be  fuppofed 
to  practice  for  their  pleafure,  was  not  brought  to  any 
perfection,  if  invented,  before  the  fame  generation. 
Some  authors  have  fuppofed  aflronomy  to  have  been 
cultivated  by  the  Antediluvians,  though  this  is  probably 
owing  to  a  miftake  of  Jofephus  ;  but  it  is  to  be  pre- 
fumed,  the.  progrefs  they  made  therein,  or  in  any  other 
fcience,  was  not  extraordinary  ;  it  being  even  very 
doubtful  whether  letters  were  fo  much  as  known  before 
the  floo3.     See  Alphabet,  n°  13. 

As  to  their  politics  and  civil  conftitutions,  we  have 
not  fo  much  as  any  circumftances  whereon  to  build  con- 
jecture. It  is  probable,  the  patriarchal  form  of  go- 
vernment, which  certainly  was  the  firft,  was  fet  alide 
when  tyranny  and  oppreffion  began  to  take  place,  and 
much  fooner  among  the  race  of  Cain  than  that  of  Seth. 
It  feems  alfo,  that  their  communities  were  but  few,  and 
confnted  of  vaftly  larger  numbers  of  people  than  any 
form  fince  the  flood  :  or  rather,  it  is  a  queftion,  whe- 
ther, after  the  union  of  the  two  great  families  of  Seth 
and  Cain,  there  were  any  distinction  of  civil  focieties,  or 
diverfity  of  regular  governments,  at  all.  It  is  more  like- 
ly, that  all  mankind  then  made  but  one  great  nation, 
though  living  in  a  kind  of  anarchy,  divided  into  feveral 
diforderly  aifociations  ;  which,  as  it  was  almoft  the  na- 
tural confequence  of  their  having,  in  all  probability, 
but  one  common  language,  fb  it  was  a  circumftance 
which  greatly  contributed  to  that  general  corruption, 
which  otherwife  perhaps  could  not  have  fo  univerfally 
overfpread  the  Antediluvian  world.  And  for  this  rea- 
fon  chiefly,  as  it  feems,  fo  foon  as  the  pofterity  of  Noah 
were  fuflicicntly  increafed,  a  plurality  of  tongues  was 
miraculoufly  introduced,  in  order  to  divide  them  into 
diftinct  focieties,  and  thereby  prevent  any  fuck  total 
depravation  for  the  future.  See  Confusion  of  Tongues. 
Of  the  condition  of  the  Antediluvians,MrWhitehurft, 
in  his  Inquiry  into  the  original  Jlate  and  formation  of 
*  P.  482,  the  earth,*  has  given  us  the  following  picture  :  ",  Under 
983.  a  mild  and  ferene  iky,  and  when  the  fpontaneous  pro- 

ductions of  the.  earth  were  more  than  fufheient  for  the 
calls  of  nature  without  art -or  labour,  mankind  had 
no  need  of  any  other  protection  from  the  inclemen- 
cy of  the  feafons,  nor  of  barns  for  winter's  ftore,  than 
the  benevolent  Author  of  nature  had  plentifully  pro- 
vided for  thom.  Confequently,  ,in  a  ftate  of  nature  like 
ibis,  there  was  no  temptation  to  acts  of  violence,  in- 
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juftice,  fraud,  &c.  everyone  having  plenty  and  enough,  Autcdilu- 
cach  equally  partook  of  the  numerous  bleflings  thus  vians- 
amply  provided  for  him.  Power  and  property  being  *  " 
equally  diffufed,  men  lived  together  in  perfect  peace 
and  harmony,  without  law,  and  without  fear  ;  there- 
fore it  may  be  truly  faid  of  the  Antediluvians,  that 
they  (lept  away  their  time  in  fweet  repofe  on  the  ever 
verdant  turf.  Such  apparently  was  the  flate  of  nature 
in  the  firfl  ages  of  the  world,  or  from  the  creation  to 
the  firft  convulfion  in  nature,  whereby  the  world  was 
not  only  univerfally  deluged,  but  reduced  to  a  heap  of 
ruins."  But  our  ingenious  author,  whofe  Inquiry  is 
not  profefledly  repugnant  to  revelation,  feems  here  to 
have  loft  himfelf  in  a  pleafmg  reverie.  At  lead  he  has 
forgot  to  inform  us,  For  what  purpofe,  under  fuch 
circumftances,  he  fuppofes  the  deluge  to  have  been  fent 
upon  the  earth  :  and,  How  we  are  to  underftand  the 
account  given  by  Mofes,  who  reprefents  the  Antedilu* 
vians,  not  as  an  innocent  race,  quietly  repofing  on  the 
ever-verdant  turf;  but  as  a  corrupt  generation,  by 
whom  "  the  earth  was  filled  witk  violence."  I7 

One  of  the  rooft  extraordinary  circumftances,  which  Of  the  Ion- 
occurs  in  the  antediluvian  hiftory,  is  the  vaft  length  of  gevity  of 
human  lives  in  thofe  firft  ages,  in  comparifon  with  our  theAntedi- 
own.  Few  perfons  now  arrive  to  eighty  or  an  hun- 
dred years ;  whereas,  before  the  flood,  they  frequently 
lived  to  near  a  thoufand  :  a  disproportion  almoft  incre- 
dible, though  fupported  by  the  joint  teftimonies  of  fa- 
cred  and  prophane  writers.  Some,  to  reconcile  the 
matter  with  probability,  have  imagined  that  the  ages 
of  thofe  firft  men  might  poSibly  be  computed,  not  by 
folar  years,  but  months  ;  an  expedient  which  reduces 
the  length  of  their  lives  rather  to  a  fhorter  period  than 
our  own.  But  for  this  there  is  not  the  leaft  founda- 
tion ;  befides  the  many  abfurdities  that  would  thence 
follow,  fuch  as  their  begetting  children  at  about  fix 
years  of  age,  as  fome  of  them  in  that  cafe  mnft  have 
done,  and  the  contraction  of  the  whole  interval  be- 
tween the  creation  and  the  deluge  to  confiderably  lefs 
than  two  hundred  years,  even  according  to  the  larger 
computation  of  the  Septuagint. 

Again:  Jofephus  the  Jewifli  hiftorian,  and  fome 
Christian  divines,  are  of  opinion,  that  before  the  flood, 
and  fome  time  after,  mankind  in  general  did  not  live 
to  fuch  a  remarkable  age,  but  only  a  few  beloved  of 
God,  fuch  as  the  patriarchs  mentioned  by  Mofes. 
They  reafonin  this  manner  :  Though  the  hiflorian  re- 
cords the  names  of  fome  men  whofe  longevity  was 
Angular,  yet  that  is  no  proof  that  the  reft  of  mankind 
attained  to  the  fame  period  of  life,  more  than  that 
every  man  was  then  of  a  gigantic  ftature,  becaufe  he 
fays  in  thofe  days  there  were  giants  upon  the  earth. 
Befides,  had  the  whole  of  the  Antediluvians  lived  fo 
very  long,  and  increafed  in  numbers  in  proportion  to 
their  age,  before  the  flood  of  Noah,  the  earth  could 
not  have  contained  its  inhabitants,  even  fupppoiing  no 
part  of  it  had  been  fea.  And  had  animals  lived  as 
long,  and  multiplied  in  the  fame  manner  as  they  have 
done  afterwards,  they  would  have  confumed  the  whole 
produce  of  the  globe,  and  the  ftronger  would  have  ex- 
tinguiflied  many  fpecies  of  the  weaker.  Hence  they 
conclude,  that,  for  wife  and- good  ends,  God  extended 
only  the  lives  of  the  patriarchs,  and  a  few  belide,  to 
fuch  an  extraordinary  length. 

But  moft  writers  maintain  the  longevhy  of  man- 
kind in  general  in  the  early  world,  not  only  upon  the 
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Antedilu-  authority  of  facred,  but  likewife  of  profane  hiftory. 
vians-     And  for  fucli  a  conftitution,  the  moral  reafons  are  a- 
ig        bundantly  obvious.     When  the  earth  was  wholly  un- 
Moral  rea-  peopled,  except  by  one  pair,  it  was  neceflkiy  to  endow 
fonsforthis  men  with  a  ft.ron.ger  frame,  and  to  allow  them  a  longer 
longevity,   continuance  upon  earth  for  peopling  it  with  inhabi- 
tants.    In  the  infant  date  of  every  mechanical  art,  re- 
lating to  tillage,  building,  clothing,  &c.  it  would  re- 
quire many  years  experience  to  invent  proper  tools  and 
inftruments  to  eafe  men  of  their  labour,  and  by  mul- 
tiplied eifays  and  experiments  to  bring  their  inventions 
to  any  degree  of  maturity  and  perfection.     Every  part 
of  their  work  mult  have  been  exceedingly  arduous  from 
fuch  a  penury  and  coarfenefs  of  tools,  and  mull  have  re- 
quired longer  time  and  more  ftrength  of  body  than  af- 
terwards, when  mechanical  knowledge  was  introduced 
into  the  world.      If  parents   at   this  period  had  not 
continued  long  with  their  children,   to  have  taught 
them,  the  arts  of  providing  for  themfelves,  and  have 
defended  them  from-  the  attacks  of  wild  hearts,  and 
from  other  injuries  to  which  they  were  expofed,  many 
families  would  have  been  totally  extinguiihed.     But 
one  of  the  beft  and  mod  valuable  ends  which  longevity 
would  anfwer  was,  the  transmitting  of  knowledge,  par- 
ticularly of  religious  knowledge,  to  mankind.     And 
thus,  before  writing  was  invented,  or  any  fuch  eafy 
and  durable  mode  of  conveyance  was  found  out,  a  very 
few  men  ferved  for  many  generations  to  inftruct  their 
posterity,  who  would  not  be  at  a  lofs  to  confult  living 
jo        and  authentic  records. 
Natural  The  natural  caufes  of  this  longevity  are  varioully  af- 

•aufes  of  it.  figned.  Some  have  imputed  it  to  the  fobriety  of  the 
Antediluvians,  and  the  fimplicity  of  their  diet ;  alleging 
that  they  had  none  of  thofe  provocations  to  gluttony, 
which  wit  and  vice  have  fince  invented.  Temperance 
might  undoubtedly  have  fome  effect,  but  not  poffibly 
to  fuch  a  degree.  There  have  been  many  temperate 
and  abftemious  perfons  in  later  ages,  who  yet  feldom 
have  exceeded  theufual  period. — Others  have  thought, 
that  the  long  lives  of  thofe  inhabitants  of  the  old  world 
proceeded  from  the  ftrength  of  their  flamina,  or  firft 
principles  of  their  bodily  conftitutions  :  which  might, 
indeed,  be  a  concurrent,  but  not  the  fole  and  adequate 
caufe  of  their  longevity  ;  for  Shem,  who  was  born  be- 
fore the  deluge,  and  had  all  the  virtue  of  the  antedilu- 
vian conftitution,  fell  three  hundred  years  fliort  of  the 
*gc  of  his  forefathers,  becaufe  the  greateft  part  of  his 
life  was  palled  after  the  flood. — Others  have  imputed 
the  longevity  of  the  Antediluvians  to  the  excellency  of 
thefe  fruits,  aud  fome  peculiar  virtue  in  the  herbs  and 
plants  of  thofe  days.  But  to  this  fuppofition  it  has 
been  objected,  that  as  the  earth  wascurfed  immediately 
after  the  fall,  its  productions  we  may  fuppofe  gradually 
decreafed  in  their  virtue  and  goodnefs  till  the  flood  ; 
and  yet  we  do  not  fee  the  length  of  mens  lives  decreafed 
conliderably,  if  at  all,  during  that  interval.  Waving  this 
objection,  as  the  import  of  the  curfe  is  varioully  inter- 
preted, it  appears  certain  that  the  productions  of  the 
earth  were  at  firft,  and  probably  continued  till  after 
the  deluge,  of  a  different  nature  from  what  they  were 
in  future  times.  Bnffon  fuppofes  this  difference  may 
have  continued  gradually  to  diminiOi  for  many  ages 
fubfequent  to  that  cataftrophe.  The  furface  of  the 
globe  (according  to  his  theory)  was  in  the  firft  ages 
of  the  world  lefs  folid  and  compact;  becaufe,  gravity 


having  acted  only  for  a  fliort  time,  terreflrial  bodies  Antedilu- 
had  not  acquired  their  prefent  denfity  and  confiftence.  vian*. 
The  produce  of  the  earth,  therefore,  muft  have  been  ' 
analogous  to  its  condition.  The  furface  being  more 
loofe  and  moift,  its  productions  would  of  courfe  be 
more  ductile  and  capable  of  extenfion  :  Their  growth, 
therefore,  and  even  that  of  the  human  body,  would  re- 
quire a  longer  time  of  being  completed.  The  foftnefs 
and  ductility  of  the  bones,  mufcles,  &c.  would  proba- 
bly remain  for  a  longer  period,  becaufe  every  fpeciesof 
food  was  more  foft  and  fucculent.  Hence,  the  full 
expanfion  of  the  human  body,  or  when  it  was  capable 
of  generating,  muft  have  required  120  or  iso  years; 
and  the  duration  of  life  would  be  in  proportion  to  the 
time  of  growth,  as  is  uniformly  the  cafe  at  prefent  : 
For  if  we  fuppofe  the  age  of  puberty,  among  the  firft 
races  of  men,  to  have  been  1 30  years,  as  they  now  ar- 
rive at  that  age  in  14  years,  the  age  of  the  Antedilu- 
vians will  be  in  exact  proportion  to  that  of  the  prefent 
race  ;  fmce  by  multiplying  thefe  two  numbers  byfeven, 
for  example,  the  age  of  the  prefent  race  will  be  90, 
and  that  of  the  Antediluvians  will  be  9T0*.  The  pe- 
riod of  man's  exiftence,  therefore,  may  have  gradually 
diminifhed  in  proportion  as  the  furface  of  the  earth  ac- 
quired more  folidity  by  the  conftant  action  of  gravity  : 
and  it  is  probable,  that  the  period  from  the  creation, 
to  the  days  of  David,  was  fufficient  to  give  the  earth 
all  the  denfity  it  was  capable  of  receiving  from  the  in- 
fluence of  gravitation  ;  and  confequently  that  the  fur- 
face of  the  earth  has  ever  fmce  remained  in  the  fame 
ftate,  and  that  the  terms  of  growth  in  the  productions 
of  the  earth,  as  well  as  the  duration  of  life,  have  been 
invariably  fixed  from  that  period. 

It  has  been  further  fuppofed,  that  a  principal  caufe 
of  the  longevity  under  conlideration  was  the  wholefome 
conftitution  of  the  Antediluvian  air,  which,  after  th* 
deluge,  became  corrupted  and  unwholefome,  breaking, 
by  degrees,  the  priftine  crafts  of  the  body,  and  fhor- 
tening  men's  lives,  in  a  very  few  ages,  to  near  the  pre- 
fent ftandard. 

The  temperature  of  the  air  and  feafons  before  that 
cataftrophe  are,  upon  very  probable  grounds,  fuppofed 
to  have  been  conftantly  uniform  and  mild  :  the  burn- 
ing heats  of  fummer  and  the  feverities  of  winter's  cold 
were  not  then  come  forth,  but  fpring  and  autumn 
reigned  perpetually  together  :  And  indeed,  the  cir- 
cumftances  above  all  others  moft  conducive  to  the  pro- 
longation of  human  life  in  the  poftdiluvian  world  ap- 
pears to  be  an  equal  and  benign  temperature  of  cli- 
mate (fee  the  article  Longevity)  ;  whence  it  feems 
reafonable  to  infer,  that  the  fame  caufe  might  have 
produced  the  fame  effect  in  the  Antediluvian  world. 

Whether  flefti  was  permitted  to  be  eaten  before  the  whether 
deluge,  is  a  queftion  which  has  been  much  debated,  any  flefh 
By  the  permiffion  exprefsly  given  to  Noah  for  that  might  be 
purpofe,  after  the  flood,  and  God's  afligning  vegetables  eaten  be- 
only  for  food  to  man,  as  well  as  bcaft,  at  the  creation,  S>redth* 
one  would  imagine  it  was  not  lawful  before  :  yet  others   00  ' 
-have   fuppofed,    that  it  was  included  in  the  general 
'grant  of  power  aud  dominion  given  to  Adam  by  God 
over  the  animal  creation  ;  and  the  diftinftion  of  beafts 
into  clean  and  unclean,  which  was  wel.  known  before 
the  flood,  is  infilled  on  as  a  ftrong  argument  on  this 
fide. 

But  in  anfwer  to  this  it  has  been  obferved,  that  if 
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Anwdilu.  Co,  it  doth  Hot  appear  what  occafion  there  was  to  re- 
.  *'*'"•  ,  new  this  grant  after  the  flood,  and  to  add,  "  Every 
moving  thing  that  liveth  fhall  be  meat  for  you,  even  as 
the  green  herb  have  I  given  yon  all  things."  This 
furely  implies  that  the  green  herb  and  fruits  of  the 
trees  were  all  that  was  granted  to  man  at  firft  ;  but 
now,  over  and  above  that,  was  added  the  grant  of 
animal  food  :  for  in  a  deed  or  gift,  all  is  fpecified  that 
is  given  or  granted,  and  whatever  is  not  exprefsly  men- 
tioned is  excluded  or  not  given.  Here  man's  food  is 
appointed  and  fpecified,  what  is  nut  exprefsly  men- 
tioned is  therefore  referved  and  not  granted.  Befides, 
this  grant  or  appointment  of  man's  food  refpecled,  not 
Adam  only,  but  all  his  pofterity,  till  an  additional 
grant  was  made. 

To  the  animals  no  further  grant  was  made  than  at 
firft ;  but  to  man  another  was  made  immediately  after 
his  fall  and  expulfion  from  Paradife,  implied  in  thefe 
words  ;  "  In  the  fweat  of  thy  face  fhalt  thou  cat 
bread,  till  thou  return  unto  the  ground."  This  was  in 
truth  a  pnnilhment  for  his  tranfgreflion,  as  well  as  a 
grant  of  other  food,  but  yet  what  was  now  become 
neceflary  to  him.  Paradife  was  no  doubt  planted 
with  the  inoft  excellent  fruits,  fufficient  to  have  fu- 
ftained  his  life  in  health  and  vigour  in  his  innocent 
ftate:  but  after  his  tranfgreflion,  being  thruft  out  from 
that  happy  abode,  and  having  then  only  the  fruits  of 
the  common  earth  to  feed  on,  which  were  not  fo  nu- 
tritious as  thofe  of  Paradife,  he  flood  in  need  of  fome- 
thing  elfe  to  fuftain  life ;  and  therefore  bread  produced 
by  culture  and  other  preparations  for  his  food  was  now 
added,  which  before  was  not  neceflary,  and  thence 
■  called  the  flaff  of  life.  This  feems  a  plain  reafon  why 
bread  was  added  after  he  came  to  live  on  the  common 
earth;  though  perhaps  another  reafon  alfo  for  that  ad- 
dition may  be  given  from  the  change  that  happened  in 
man's  body  after  his  fall.  Bread  being  now  become  the 
ftaffof  life,  Cain,  the  firft  man  born,  became  a  tiller  of 
the  ground,  or  an  hufbandman  ;  as  the  next  in  birth, 
Abel,  became  a  keeper  or  feeder  of  fheep. 

As  to  the  diftinctlon  between  clean  and  unclean,  this 
folely  refpe&ed  animals  offered  in  facrifice  in  the  Ante- 
diluvian world  :  as  is  evident  from  hence,  that  Noah, 
upon  his  coming  out  of  the  ark,  "  took  of  every  clean 
beaft  and  of  every  clean  fowl,  and  offered  burnt-offer- 
ings unto  the  Lord  ;"  and  that  upon  the  grant  of  ani- 
mal food  to  him  and  his  pofterity,  which  was  pofterior 
in  time  to  the  facrifice,  there  is  not  the  leaft  mention 
of  any  diftindtion  between  clean  and  unclean  with  re- 
fpect  to  food,  but  the  very  contrary,  finee  the  grant 
runneth,  "  Every  moving  thing  that  liveth  fhall  be 
meat  for  you,  even  as  the  green  herb  have  I  given 
you  all  things-"  That  diftinction  of  clean  and  unclean 
as  to  food,  came  in  with  the  law  of  Mofes,  and  was 
different  from  that  of  facrifices,  there  being  feveral 
creatures  clean  for  food  which  were  not  to  be  offered 
in  facrifice. 

But  another  objection  here  occurs.  What-  occafion 
was  there  for  keeping  (heep,  when  none  of  them  could 
be  eaten?  In  anfwer  to  this,  it  has  been  obferved, 
that  fheep  and  other  animals  might  at  this  period 
be  of  great  ufe  to  men  befides  yielding  them  food. 
Their  flocks,  no  doubt,  confifted  of  fuch  creatures 
as  were  of  the  domeftic  kind,  and  fuch  as  by  the  di- 
Tinc  law  were  pronounced  clean  and  fit  for  being  offer- 
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ed  in  facrifice ;  therefore  numbers  would  be  kept  for  Antedilu- 
this  very  purpofe.  Their  fkius,  befides  fcrving  men  viam. 
as  garments;  might  anfwer  many  other  valuable  intcn-  v"~"'~  • 
tions.  Veltmems  of  hair  and  wool  foon  luccecdcd  the 
ruder  covering  of  fkins;  confequently  great  profit 
would  be  derived  from  fuch  animals  as  could  be  lhorn, 
efpecially  in  countries  where  tbc  inhabitants  led  a  pa- 
floral  life  and  dwelt  in  tents.  And  we  afterwards  find 
that  Abel's  facrifice  was  of  this  kind.  They  might 
ufe  feveral  of  thefe  animals,  as  they  flill  do  in  fomc 
parts  of  the  world,  for  bearing  of  burdens  and  draw- 
ing of  carriages  :  for  we  may  take  for  granted  that  the 
firft  inventions  for  eafmg  men  of  labour,  would  be  of 
the  fimpleft  kind,  and  fuch  as  came  cafieft  to  hand. 
But  keeping  Hocks  of  fheep,  goats,  and  fuch  like, 
would  be  of  great  ulility,  by  affording  quantities  of 
milk,  which  is  found  to  be  the  inoft  nouriihing  diet 
both  to  the  young  and  the  old  ;  and  their  carcafts, 
though  not  ufed  as  food,  might  anfwer  fomc  uiefui 
purpofes,  perhaps  in  manuring  the  foil.  %t 

The  Antediluvian  world  was,  in  all  probability,  flock-  Increafe  tf 
ed  with  a  much  greater  number  of  inhabitants  than  the  n,ant'nd 
prefent  earth  either  actually  docs,  or  pcrhapsis  capable  b< 
of  containing  or  fupplying.  This  feems  naturally  to 
follow  from  the  great  length  of  their  lives,  which  ex- 
ceeding the  prefent  flandard  of  life  in  the  proportion, 
at  leaft,  of  ten  to  one,  the  Antediluvians  muft  accord- 
ingly in  any  long  fpace  of  time  double  themfelvts,  at 
leaft  in  about  the  tenth  part  of  the  time  in  which  man- 
kind do  now  double  themfelves.  It  has  been  fuppofed 
that  they  began  to  beget  children  as  early,  and  left  off 
as  late,  in  proportion,  as  men  do  now  ;  and  that  the 
feveral  children  of  the  fame  father  lucceeded  as  quick- 
ly one  after  another  as  they  ufually  do  at  this  day; 
and  as  many  generations,  which  are  but  fucceffive  with 
us,  were  contemporary  before  the  flood,  the  number 
of  people  living  on  the  earth  at  once  would  be  by  that 
means  fufficiently  increafed  to  anfwer  any  defect  which 
might  arife  from  other  circumrtances  not  confidered. 
So  that,  if  we  make  a  computation  on  thefe  principles^ 
we  fhall  find,  that  there  was  a  confiderable  number  of 
people  in  the  world  at  the  death  of  Abel  though  their 
father  Adam  was  not  then  no  years  old  ;  and  that  the 
number  of  mankind  before  the  deluge  would  eafily  a- 
mount  to  above  one  hundred  thoufand  millions  (even 
according  to  the  Samaritan  chronology),  that  is,  to 
twenty  times  as  many  as  our  prefent  earth  has,  in  all 
probability,  now  upon  it,  or  can  well  be  fuppofed  ca- 
pable of  maintaining  in  its  prefent  conftitution. 

The  following  tabic,  made  upon  the  abovementioned 
principles  by  Mr  Whiflon,  fliows  at  leaft  what  nembtr 
©f  people  might  have  been  in  the  Antediluvian  world-. 
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fuch  a  number,  upon  the  whole,  as  might  be  thought'  Antedil*. 
fufficient  to  people  the  earth,  y'aas. 

3.  In  that  calculation  the  two  material  points,  the 
time  of  nurfmg  and  the  age  of  puberty,  are  quite  o- 
verlotiked,  by  which  all  computations  of  the  numbers 
in  the  antediluvian  world  muft  be  regulated.  What 
unavoidable  miltakes  this  omiffion  mull  oceafion,  will 
be  feen  by  examining  the  firfl  ten  numbers  of  the  faid 
table. 
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But  according  to  a  later*  writer  upon  thefubject,  the 
above  table,  though  the  numbers  there  maybe  thought 
fufficient  for  the  peopling  of  the  earth,  we  could  by 
no  means  depend  upon,  for  fevcral  reafons  ;  particu- 
larly, 

1.  It  is  laid  down  there  as  a  foundation,  that  the 
Antediluvians  would  double  themfelves  every  40  years  ; 
as  indeed  they  would,  and  in  lefs  time,  after  there 
otune  to  be  100  marriages.  Now,  had  the  author  ob- 
ferved  this  regular  progrcfllon  in  his  computation,  by 
adding  40  years  to  every  former  period  of  the  age  of 
the  world,  the  amount,  inftead  of  two  millions  of  mil- 
lions', &c.  would  have  been  above  five  millions  of  mil- 
lions at  the  year  1656,  the  age  of  the  world  at  the 
deluge,  according  to  the  Hebrew  numbers  which  he 
contends  for.  What  would  the  fum  then  have  been, 
had  we  carried  on  the  computation  foi'  600  years  more 
according  to  the  Septuagint  I 

2.  He  fuppofes  the  period  of  doubling  mult  have 
been  much  (hotter  in  the  earlielt  ages,  and  much  long- 
er in  the  later,  contrary  to  reafon  and  faft.  For  man- 
kind being  fprung  from  one  pair  only,  the  increafe  at 
firrt:  mult  have  been  very  flow,  but  come  on  very  fait 
when  a  confiderable  number  were  married.  His  table 
therefore  is  made  not  regularly,  but  according  to  fan- 
cy, by  unequal  {tarts  or  chafms,  at  great  intervals  in 
the  later  part,  where  it  (hould  have  been  molt  regu- 
lar ;  it  would  fecin  with  no  other  view  than  to  raife 


C    bJJ 
rt.S 

S  ° 


>,- 


I 

■ 

-a 

2  Adam  and  Eve 

2 

0    . 

O     V) 

4  Cain  and  Abel 

6 

rt    ?* 

8 

12 

> 
72    0 

16 

20 

32 

30 

s"s 

64 

42 

■S3  jz 

<4H     " 

128 

56 

°  0 

3*    W 

256 

72 

-3^ 

512 

90 

a -5 

1024 

no 

£ 

2048 

On  this  table  it  may  be  obferved>  i.That  though 
there  were  but  two  perfons  created  at  firfl,  this  com- 
putation makes  four  perfons  in  the  fecond  year  of  the 
world.  This  could  not  poffibly  be,  except  Gain  had 
been  born  within  12  months  after  the  creation,  which 
is  highly  improbable,  and  Abel  in  the  fecond  year,  yet 
far  more  improbable  ;  for  in  that  cafe  Eve  could  not 
have  fuckled  Cain. 

2.  In  the  fixth  year  of  the  world  we  have  eight  per- 
fons, that  is,  fix  children  of  Eve's  in  fix  years.  "  But  Cocilurit, 
(our  author  adds)  what  (hall  Eve  do  with  fix  infants  p.  1081 
in  fix  years  ?  Where  could  (he  find  fo  many  wet  nurfes 
for  them  ?  Or  would  the  mother  of  all  living  deny  her 
children  that  nourilhment  which  the  Creator  had  ap- 
pointed for  their  firft  food,  the  milk  in  her  breads? 
Do  they  confider  that  there  was  but  one  women  in  the 
world  to  do  for  herfelf,  her  hulband  and  her  children, 
what  belongs  to  women  to  do  ?  We  Ihould  furely  have 
more  refpeel:  and  companion  for  the  mother  of  all  man- 
kind, than  to  lay  fuch  an  intolerable  burden  upon  her, 
whofe  forrow  for  her  own  deception,  and  thereby  ruin- 
ing both  herfelf  and  her  hufband,  mull  have  been  very 
great  for  many  years.  In  puniihment  of  which,  though 
God  had  faid  he  would  greatly  multiply  her  forrow  and 
conception,  the  meaning  was  not,  that  (he  flionld  have 
a  child  every  year,  which  could  not  be,  becaufe  the 
nature  of  that  food  and  nourilhment  appointed  byhim- 
felf  for  her  children  would  not  permit  it.  Nor  yet 
when  he  commanded  them  to  increafe  and  multiply  and 
replenijh  the  earth,  could  the  command  be  obeyed  in 
fuch  a  manner  as  was  contrary  to  the  order  of  nature 
and  providence.  But  the  method  intended  to  aufwer 
the  defign  of  the  command  was  to  prolong  their  lives 
to  above  800  and  900  years,  and  their  prolific  powers 
for  3  40  or  360  years  of  that  term  of  life,  that  by  flow 
and  fure  and  long  continuance  of  increafe  they  might 
people  the  earth  in  due  time." 

3.  The  fame  exctption  lies  to  all  the  following  pe- 
riods of  doubling,  where  the  number  far  exceeds  what 
it  could  poffibly  be  in  fact ;  but  we  (hall  pafs  them 
over,  and  come  to  the  lad  of  them  in  the  year  no, 
in  which  the  nember  of  mankind  is  made  2048.  Now 
in  the  y  ear  1 10  not  one  of  Adam's  children  were  mar. 
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*3 
Of  the  ages 
of  puberty 
among  the 
Antedilu- 


ricd,  becaufe  not  yet  come  to  the  age  of  puberty.  In 
that  year  of  the  world  there  could  be  no  more  than  18 
or  20  perfons,  at  fingle  births,  befides  Adam  and  Eve. 
It  is  a  great  miftake  therefore  to  imagine,  that  the 
periods  of  doubling  were  much  (liorter  in  the  earlier 
times  than  in  the  latter;  the  contrary  of  which  is  evi- 
dent to  reafon. 

According  to  our  author,  two  errors  have  been  fallen 
into  in  treating  of  this  point ;  namely,  r.  That  in  the 
firft  ages  of  the  world,  both  before  and  after  the  Flood, 
men  began  to  propagate  their  kind  as  early  as  they 
commonly  do  at  prefent.  2.  That  the  children  of  the 
fame  father  fucceeded  one  after  another  as  fafl  as  they 
do  now,  that  is,  that  the  women  brought  forth  chil- 
dren every  year.  The  firft  of  thefc  errors  he  confutes, 
by  fhowing  that  the  feveral  periods  or  ftages  of  man's 
life  bear  a  juft  proportion  to  one  another,  and  to  the 
whole  term  of  life  ;  and  that  the  period  of  puberty  or 
maturity  has  not  been  the  fame  at  alt  times,  but  is  ac- 
cording to  the  length  or  brevity  of  life  in  the  different 
ages  of  the  world,  according  to  that  remark  of  St  Au- 
guftine,  Tanto  ferior  fult  proportions  pubertas,  quartto 
vita  totius  major  anno  fit  as.  Mofes,  he  obferves,  gives 
the  age  of  the  world  from  the  creation  to  the  deluge, 
and  from  that  period  to  his  own  time  chiefly  by  gene- 
rations. A  generation  is  the  interval  of  years  between 
the  births  of  father  and  fon.  This  the  Latins  call 
eetas,  and  the  Greeks  ymtt.  Now,  a  generation,  or 
the  interval  of  years  between  father  and  fon,  has  not 
been,  neither  poffibly  could  be,  the  fame  in  all  ages 
from  the  beginning,  as  Volllus  juftly  obferves  ;  but  has 
yaried  greatly  according  to  the  length  or  brevity  of 
man's  life  in  the  feveral  periods  of  the  world.  Since 
the  ordinary  term  Of  man's  life  has  been  reduced  to 
70  and  80  years,  the  time  of  puberty  is  in  proportion 
to  this  brevity  of  life,  and  reckoned  at  20  or  21,  which 
is  the  fourth-part  of  a  life  of  fourfcore.  The  feveral 
ftages  of  human  life  are  infancy,  childhood,  youth, 
manhood,  full  age,  declenfion,  old  or  decrepit  age  ; 
all  which  commonly  bear  a  proportion  to  the  whole 
term  of  life.  Now  the  bounds  and  limits  of  thefe  fe- 
veral ftages  cannot  be  precifely  the  fame  in  all,  but  va- 
ry in  refpeft  of  the  difpofition  of  men's  bodies,  their 
courfe  of  life,  and  alfo  the  places  and  ages  in  which 
they  live.  In  the  Antediluvian  world  then,  when  men 
lived  to  upwards  of  800  and  900  years,  can  it  be 
thought  that  they  parted  through  the  feveral  ftages  of 
life  in  as  (hort  a  time  as  men  do  now,  who  feldom  ex- 
ceed 80,  and  not  one  in  ten  arrives  at  that  age  f  But 
if  the  Antediluvians  arrived  at  puberty  or  manhood  as 
foon  as  men  do  now,  then  would  the  feveral  ftages  of 
human  life  have  been  loft  or  confounded,  and  men 
would  have  ftarted  from  childhood  to  manhood  at  once, 
without  any  due  or  regular  intervals,  contrary  to  the 
order  of  nature  :  But  if,  according  to  the  prefent  ce- 
conomy  of  nature,  man  is  but  a  youth  at  20,  which 
is  a  fourth  part  of  our  term  of  life,  we  may  reafon- 
ably  conclude,  there  would  be  a  fuitable  proportion  of 
years  in  a  much  longer  term  of  life,  fince  nature  is 
conftant  and  uniform  in  her  operations.  And  though  in 
fo  long  a  life  as  the  Antediluvians  enjoyed,  the  time 
of  puberty  might  be  a  fifth  or  a  fixth  part  of  their  term 
of  life,  yet  would  they  be  but  youths  at  ijo  or  160  ; 
which  bears  much  the  fame  proportion  to'  the  whole  of 
their  life  as  20  is  to  that  of  ours. 
Voi..  II. 


The  other  is  an  error,  he  thinks,  which  could  never  Anted:. 
have  been  fallen  into,  had  it  been  confidered,  that      vian»- 
every  mother  tackled  her  own  children  in  thofe  early  v"~""v       ' 
days ;  and  indeed  where  could  (lie  have  found  another 
to  have  done  it  for  her  ? 

Taking  it  for  granted,  then,  that  it  was  an  univer- 
fal  ctiftoin  for  women  to  fuckle  their  children  as  well         , 
before  as  after  the  food,  the  next  queftion  is,  for  how 
long  time  they  continued  nurfes  ?    He  (liows  various        2+ . 
inftances,  that  when  man's  life  was  reduced  to  1  so  or   „       'l?le 

v  >•  ■  c         r  allotted  for 

140  years,  the  ordinary  time  or  nuriing  was  two  years :  nurfln(r  ;„ 
he  thence  infers,  that  for  three  or  four  generations  al-  thofe  c°arlT 
ter  the  flood,  when  men  lived  to  above  400  years,  the  day*. 
time  would  be  fo  much  longer  in  proportion,  and  would 
not  be  lefs  than  three  or  four  years ;  and  confequently, 
that  before  the  flood,  when  life  was  protracted  to  800 
or  900  years,  it  would  be  ftill  longer  in  proportion  10 
their  longevity ;  fo  that  five  years  might  be  the  ordi- 
nary time  of  nurfing  in  the  Old  World ;  and  there- 
fore that  we  cannot  reckon  lefs  than  fix  years  between 
the  births.  For  man's  life  being  prolonged  to  fo  ma- 
ny hundred  years  at  firft  for  the  more  fpecdy  peopling 
of  the  earth,  he  came  by  flow  degrees  to  mature  age, 
there  being  a  long  time  required  to  rear  up  a  body  that 
was  to  laft  near  1000  years.  The  intervals  therefore 
of  infancy,  childhood,  youth,  and  mature  age,  were 
fo  much  longer  in  proportion  to  ours  as  the  difference 
is  between  our  term  of  life  and  theirs;  and  150  or 
160  years,  with  refpecT:  to  their  longivity,  was  no 
more  in  proportion  than  20  is  to  the  brevity  of  our     .  2$ 

life.     As  the  Antediluvians  therefore  were  fo  very  long  P'  anc<: 

.  .    .        ,  /      ,  °  betweeH 

in  growing  up  to  mature  age,  he  concludes  that  the  ^e births. 
time  of  nuriing  could  not  be  fhorter  than  five  years, 
and  that  the  diftance  between  the  births  in  a  regular 
way  mull  be  fet  at  fix  years. 

Upon  the  whole,  he  thinks  it  evident  that  there 
could  be  no  fuch  fpeedy  increafe  of  mankind  at  the  be- 
ginning as  is  imagined  ;  that  the  time  of  nurfing  above 
Specified  was  no  more  than  ncceflaryfor  that  ftrengthof 
conftitution  which  was  to  laft  for  800  and  900  years  ; 
and  that  women  who  were  to  continue  bearing  children 
for  340  or  360  years  of  their  life,  fhould  have  them  but 
flowly,  and  at  the  diftance  of  feveral  years,  that  their 
ftrength  might  hold  out,  and  that  they  might  not  be 
overburthened  with  too  many  cares  at  once ;  and  there- 
fore, when  Eve's  firft  child  was  fix  years  old,  it  was 
time  enough  for  her  to  have  another,  and  fo  on,  though 
poffibly  fometimes  twins.  25 

Thefe  points  being  difenfled,    he  proceeds,    1.  To  Cockburn's 
compute  what  number  upon  the  whole  might  be  born  calculation 
into  the  world  from  the  creation  to  near  the  time  of of  tlJ.e  '"" 
the  deluge;    and  then,  2.  To  ftate  the  needful  deduc-  j^n^d. 
tions  for  deaths  and  other  deficiencies. 

I.  I.  How  long  the  parents  of  mankind  continued  in 
paradife,  we  know  not ;  though  longer  perhaps  than  is 
commonly  imagined.  We  fliall  even  fuppofe  two  or 
three  years,  in  which  time  there  was  no  child  born, 
nor  any  attempt  towards  it.  We  fhall  allow  them  two 
or  three  years  more  to  lament  their  fall,  and  the  mife- 
rable  eftate  their  want  of  faith  and  difobedience  had 
brought  them  to,  from  a  molt  happy  condition;  and 
fuppofe  Cain  to  be  born  fix  years  after  the  creation  (in 
which  fuppofition  few,  probably,  will  be  apt  to  think 
us  too  hafty),  and  Abel  again  fix  years  after  him,  and 
fo  every  fixth  year  Eve  to  have  had  a  child,  the  firft 
K  feven 
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Antedilu-  feven,  eight  or  nine  whereof  were  probably  all  males 
vians.      (the  males  being  longer  in  coming  co  maturity  than  the 

*  v~—>  females);  and  this  ditlance  between  the  births  will  alfo 
be  thought  a  fufficient  allowance.  At  this  rate  of  in- 
creafe  Adam  would  have  in  ioo  years  16  children,  in 
200  years  32,  and  in  400  years  64  children ;  when  we 
will  fuppofe  Eve  to  have  left  off  child-bearing.  Nor 
need  this  number  of  Adam's  children  be  thought  too 
great,  when  there  are  inftances  in  thefe  later  ages,  and 
thislhort  period  of  man's  life,  of  thofe  who  have  had 
40  children  at  Angle  births  by  two  fucceflive  wives, 
and  of  many  others  who  have  had  20,  25,  and  30,  by 
one  wife ;  though  in  fuch  cafes  it  is  not  to  be  fuppofed 
that  the  women  fuckled  their  children. 

2.  Though  it  is  reafonable  to  think  that  the  Ante- 
diluvians, notwithflanding  their  longevity,  came  to 
waiure  age  at  150;  yet  as  we  are  not  iiire  that  they  all 
married  fo  foon  as  they  were  ripe  for  marriage,  and 
that  the  earliefl  in  the  genealogies  is  born  in  the  i62d 
year  of  his  father,  who  might  probably  be  a  firft-born, 
our  author  does  not  fuppofe  Cain,  Abel,  or  any  of  the 
fucceeding  children  or  grandchildren  of  Adam  to  have 
married  till  they  were  160,  but  to  have  had  children 
from  161  or  162  till  they  were  of  the  age  of  5:00, 
at  the  fore-named  distance  or  interval  between  the 
births  ;  though  Noah  we  know  had  three  fons  after  he 
was  500,  at  the  due  intervals.  And  to  all  the  Ante- 
diluvians we  may  allow,  without  fear  of  exceeding,  50 
or  54  children  in  general,  according  to  the  courfe  of 
nature,  and  the  longevity  of  thofe  firfl  ages  of  the 
world. 

3.  Let  us  next  inquire  in  what  number  of  years  the 
men  of  that  world  might  double  themfelves,  notwith- 
flanding the  long  interval  between  the  births.  The 
increafe  indeed  will  be  found  very  fmall  for  the  firfl; 
300  or  400  years,  as  they  were  late  in  coming  to  ma- 
turity ;  but  the  fucceeding  ages  will  fwell  the  account 
exceedingly.  Let  its  fuppofe  at  prefent  (what  ihall  be 
proved  afterwards)  that  in  the  year  of  the  world  500, 
there  were  200  perfons  only,  male  and  female,  of  full 
age  to  marry,  the  men  at  160,  the  women  at  120  or 
thereabout.  The  firfl  or  fecond  year  after  the  mar- 
riage will  probably  produce  100  births  from  100  cou- 
ple, and  every  lixth  year  after  too  more.  At  this 
flow  progreffion  the  200  married  perfons  will,  in  19  or 
20  years,  be  increafed  to  600:  fo  that  the  number  of 
mankind  would  be  trebled  in  20  years,  after  there  came 
joo  pair  to  be  married.  And  in  this  manner  they 
would  increafe  and  multiply  every  20  years,  or  in  that 
fpace  treble  themfelves. 

It  may  perhaps  be  objected,  that  though  it  appears 
that  fuch-  an  increafe  might  be  at  firfl  from  the  firfl 
100  marriages,  yet  they  could  not  continue  thus  to 
multiply  at  fuch  periods;  becaufe,  according  to  the 
rule  we  have  laid  down,  none  of  the  ifTue  of  thefe  100 
firit  marriages  could  increafe  the  number  of  mankind 
till  the  men  had  attained  the  age  of  160.  It  is  true 
ihey  could  not:  but  then  it  mult  be  remembred,  that 
the  firfl  too  pair  are  flill  adding  every  fixth  year  100 
more  to  the  number  of  mankind,  even  till  after  the 
400  born  in  the  firfl  20  years  are  married,  and  begin 
a  new  flock  for  increafe ;  fo  that  when  there  came  to 
be  fome  hundred  couples  married,  the  increafe  and  mul- 
tiplication would  come  on  very  fall,  and  in  1000  ytars 
mankind  would  be  prodigioufly  increafed. 


But  though  there  be  nothing  in  this  fuppofition  con-  Antedilu- 
trary  to  reafon,  viz.  That  after  the  year  of  the  World      v'ans. 
500,  they  might  treble  themfelves  in  20  years;  yet  <~~*v-—' 
we  will  not  reckon  upon  fo  fhort  an  interval,  but  will 
allow  a  much  longer  time  even  to  their  doubling  them- 
felves, and  fhall  exhibit  two  tables  of  doubling;  the 
firfl  at  the  interval  of  50  years  (much  too  long  indeed), 
the  other  at  the  interval  of  40  years,  and  both  begin- 
ning at  the  year  500,  when  there  could  not  be  fewer    ' 
(whatever  more  there  might  be)  than  100  married  or 
marriageable  perfons  defcended  from  Adam  and  Eve. 


Years  of  the  World. 

Number  of  Mankind. 

500 

200 

550 

400 

600 

800 

650 

I,6oo 

700 

3,200 

750 

6,400 

800 

I2,8oo 

850 

25,600 

900 

51,200 

950 

102,400 

1,000 

204,800 

I,OJO 

409,600 

1,100 

819,200 

1,150 

1,638,400 

1,200 

3,276,800 

1,250 

6,553,600 

1,300        - 

13,107,200 

1,350 

26,214,400 

1,400 

52,428,800 

1,450 

104,85  7,600 

1,500 

209,715,200 

1,550 

-     4I9>430,400 

1,600 

838,860,800 

1,650 

1,677,721,600 

1,700 

3,355,443,200 

1,750 

6,710,886,400 

1,800 

13,421,772,800 

1,850 

26,843,545,600 

1,900 

53.687,091,200 

1.950 

107,374,182,400 

2,000 

214,748,364,800 

2,050 

429,496,729,600 

This  table  iscalculated  at  the  longinterval  of  5oyears, 

that  it  may  appear  that  even  by  under- rating  the  num- 

ber of  mankind,  there  would  be  fo  many  millions  born 

into  the  world  before  the  c 

leluge  came,  that  they  would 

be  obliged  to  fpread  themfelves  over  the  face  of  the 

earth,  though  but  one  half  of  the  fum  total  of  420,406 

millions  had  been  alive  at 

the  time  of  the  delude  ;  but 

as  the  interval  here  allowed  may  appear  to  be  too  lone 

for  the  time  of  doubling, 

the  fecond  is  calculated  at 

the  interval  of  40  years, 

which  comes  nearer  to  the 

truth  of  the  cafe,  though 

even  this  may  exceed  the 

time  of  doubling. 

Years  of  the  World. 

Number  of  Mankind. 

500 

20O 

540 

400 

580 

800 

620 

1,600 

660 

3,20O 

700 

-              r           6,400 

740 
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Years  of  the  World. 


740 

780 

820 

860 

900 

940 

980 

1,020 

1,060 

1,100 

1,140 

1,180 

1,220 

1,266 

1,300 

1,340 

1,380 

1,420 

1,460 

I,JOO 

1,540 
1,580 
1,620 
1,660 
1,700 
1,740 
1,780 
1,820 
1,860 
1,900 
1,940 
1,980 
2,020 


. 
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Number!  of  Mankind. 

12,800 

25,600 

51,200 

102,400 

204,800 

409/600 

819,200 

1,638,400 

3,276,800 

-        6,553,600 

13,107,200 

26,214,400 

52,428,800 

104,857,600 

209,715,200 

4I9>430,400 

838,860,800 

1,677,721,600 

3,355,443,200 

6,710,886,400 

i3,42i,772,8oo 

26,843,545,600 

53,687,091,200 

107,374,182,400 

214,748,364,800 

429,496,729,600 

858,993,459,200 

1,717,986,918,400 

3,435,973,836,8oo 

6,871,947,673,600 

13,743,895,347,200 

27,487,790,694,400 

54,975,58i,388,8oo 


The  firft  table  is  brought  down  no  lower  than  to 
the  year  2050,  and  the  fecond  to  the  year  2020, 
though  there  remain  by  the  firft  206,  and  by  the  fe- 
cond 236  years  to  the  flood  :  the  reafon  is,  that  itt 
thofe  lafl  200  years  of  the  world,  mankind  would  not 
increafe  in  any  meafure  equal  to  what  they  had  done 
in  the  preceeding  years  (though  regularly  the  increafe 
iliould  have  been  much  greater)  :  becaufe  that  violence 
was  then  great  in  the  earth,  and  thoufands,  yea,  mil- 
lions, might  have  been  cut  off  by  untimely  deaths ;  for 
which  caufe  the  worlds  deftruftion  was  determined  120 
%y  years  before  the  flood  came. 
Objeaion  II.  But  now  againfl  this  imnienfe  number  of  mankind 
anfwered.  that  might  in  a  regular  and  ordinary  way  have  been 
born  in  the  world  between  the  creation  and  the  de- 
luge in  2056  years,  it  will  no  doubt  be  objected  by 
fome  (as  it  has  been  done  to  far  lefs  numbers,)  that  all 
fuch  calculations  are  mere  guefs-work,  the  product  of 
fruitful  imaginations. 

But  it  mould  be  confidered,  that  in  calculations  of 
this  nature  fome  regular  order  or  method  mull  be  ob- 
ferved :  and  though,  according  to  the  courfe  of  nature, 
fuch  an  increafe  and  multiplication  of  mankind  there 
might  have  been  periodically,  efpecially  at  the  begin- 
ning, when  the  command  was  to  increafe  and  multiply 
and  replenifb  the  earth  ;  yet  we  will  not  fuppofe  that 
all  things  went  on  thus  regularly,  without  difference  or 
interruption.  We  do  not  know  what  extraordinary  ob- 
structions or  interruptions  there  might  be  to  fuch  a  re- 
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gular  increafe.  Though  every  married  pair  might  by  AntcduV 
the  courfe  of  nature  have  had  fuch  a  number  of  chil-  vianl- 
dren  as  has  been  mentioned,  yet  the  Divine  Providence  v~^' 
might  order  it  otherwife  in  manifold  inftanccs,  and  it 
might  poflibly  be  in  the  Old  World  as  it  has  been  frncc 
the  flood,  viz.  that  fome  marriages  have  produced  ma- 
ny children,  others  few,  and  fome  none  at  all.  Al- 
lowing therefore  for  all  fuch  obftruetiens  and  deficien- 
cies, and  likewife  for  all  cafualties  and  accidents  (to 
which  men  might  be  liable  in  that  world  as  well  as  ill 
the  prefent),  in  as  ample  a  manner  as  can  be  defired, 
let  the  former  number  be  reduced  to  one  half,  viz.  to 
27,487,790,694,400,  that  is,  27  billions,  or  millions 
of  millions,  four  hundred  and  eighty-feven  thoufand 
feven  hundred  and  ninety  millions,  fix  hundred  and 
ninety-four  thoufand  and  four  hundred.  And  this  we 
fhall  now  fuppofe  to  be  the  whole  number  of  thofe  who 
were  born  into  the  world  before  the  deluge.  But  from 
this  fum  is  to  be  fubtracted  the  number  of  thofe  wbo 
died  before  that  time. 

Of  thofe  in  the  genealogies  from  Adam  by  Seth, 
Enoch  was  tranflated  at  the  age  of  365,  and  Lantech  the 
father  of  Noah  died  jufl  before  the  flood  at  753,  Ma- 
halaleel  at  895.  Adam  and  the  other  five  patriarchs 
lived  to  above  900.  Before  the  year  900  therefore, 
we  may  fuppofe  there  were  no  deaths  except  that  of 
Abel,  who  was  (lain,  a  young  man,  but  that  all  born 
within  that  period  were  alive  together.  But  in  the 
tenth  century  death  began  to  reign,  and  Adam  and 
Eve  we  may  prefume  were  the  firfl  over  whom  death 
had  power  in  a  natural  way,  as  their  difobedience  was 
the  caufe  of  it.  The  children  alfo  born  of  them  in 
the  firft.  hundred  years  would  alfo  die  in  tin's  10th. 
century,  thofe  born  in  the  fecond  hundred  would  die 
in  the  nth,  thofe  born  in  the  third  century  would  die 
in  the  12th,  and  fo  on.  But  though  we  are  far  from 
thinking  that  after  the  beginning  of  the  10th  century 
(till  which  time  few  or  none  died),  the  deaths  would 
be  equal  to  the  births ;  yet  as  we  have  made  large  con- 
celfions  all  along,  we  fhall  do  the  fame  in  this  cafe,  and 
fuppofe  them  upon  the  whole  to  have  been  equal,  efpe- 
cially fmce  we  cannot  precifely  fay  how  foon  that  vio- 
lence or  blood-lhed,  which  was  their  ciying  fin,  came 
to  prevail;  and  therefore  will  reduce  the  laft  fum  men- 
tioned to  one  half  again,  to  allow  for  the  deaths  and 
prevailing  violence,  and  fuppofe  the  total  number  of 
mankind  alive  upon  earth  at  the  time  of  the  deluge  to 
have  been  no  more  than  13,743,895,347,200,  that  is, 
13  billions,  or  millions  of  millions,  feven  hundred  and 
forty-three  thoufand  eight  hundred  and  ninety-five 
millions,  three  hundred  and  forty-feven  thoufand  and 
two  hundred  ;  a  number  vaftly  exceeding  that  of  the 
prefent  inhabitants  of  the  whole  earth.  28 

Notwithftanding  the  very  large  allowances  and  a-  Probability 
batements  made  to  reduce  the  number  of  mankind,  yetoftheabove 
even  the  lafl  reduction  to  13  billions,  or  millions  of  calculauon. 
millions,  &c.  feems  fo  vaftly  great,  that  it  will  hardly 
be  thought  poflible  that  fuch  a  number  of  men  could 
ever  be  at  one  time  upon  the  earth.     Now,  though  we 
pretend  to  no  certainty  in  this  point  (which  made  it 
the  more  requifite  to  allow  largely  for  deaths  and  de- 
ficiencies), yet  the  calculation  we  have  given  muft  ap- 
pear highly  probable,  fince  it  is  founded  on  grounds 
certain  and  undeniable :  for  inftance, 

K  2  I.  It 
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Antedila-       i.  It  cannot  be  denied  but  that  the  Antediluvians 
v"ns-      were  come  to  the  age  of  puberty  and  marriage  at  160 
years,  when  we  find  a  fon  born  in  162.     Nor, 

2.  Can  it  be  faid,  that  they  could  not  have  children 
at  the  age  of  joo,  when  we  have  an  inftance  of  one 
that  had  three  fons  at  due  distances  after  that  age. 
Neither, 

3.  Can  it  be  alleged  that  we  have  not  allowed  a  due 
diltance  or  interval  between  the  births,  viz.  fix  years, 
when  moll  will  be  opinion  that  it  could  not  be  fo 
long.     Nor  yet, 

4.  Can  it  be  judged  that  we  have  made  the  period 
of  doubling  far  too  fliort,  when  we  had  before  fhowed 
that  after  100  marriages  confummated,  they  would 
treble  themfelves  in  half  the  time  we  have  taken  for 
their  doubling.     Nor, 

J.  Will  any  one  make  a  doubt,  but  that  there  might 
be  200  perfons  of  mature  age  for  marriage  in  the  year 
of  the  world  joo,  the  men  at  160,  the  women  young- 
er. Neverthelefs,  as  this  is  the  foundation  of  our  cal- 
culation, we  mall  now  Ihow  that  there  was  at  leaflfuch 
a  number  of  perfons  marriageable  at  that  age  of  the 
world.   . 

It  may  be  obferved,  that  as  we  take  160  for  the 
year  of  maturity  and  marriage,  according  to  that  period 
all  married  or  marriageable  in  the  year,  500  muft  have 
been  bora  in  or  before  the  year  340 ;  the  males  at  leaft, 
though  the  females  coming  fooner  to  maturity,  might 
fome  of  them  be  born  later  or  after  the  year  380.  Now, 
according  to  this  ftated  period  of  marriage, 

1.  In  or  before  the  year  340,  Adam  might  have  had 
54  children,  males  and  females,  or  27  pair  married  or 
fit  for  marriage. 

2.  Cain,  whom  we  fuppofe  to  be  but  fix  years 
younger  than  Adam  (which  by  the  by  is  more  than 
others  allow),  and  to  have  married  in  the  year  166, 
might  have  in  the  year  340,  28  children,  or  14  pair 
fit  for  marriage  ;  which  added  to  the  former,  makes 
41  pair. 

3.  Abel  married  fix  years  later,  that  is,  in  the  year 
1 72.  and  whom  we  fhall  fuppofe  (lain  in  the  year  225 
or  226,  could  in  that  cafe  have  no  more  than  eight  or 
nine  children,  or  four  pair,  which  with  the  former 
make  45  pair. 

4.  Adam's  third  fon  married  in  the  year  178,  will 
afford  us  in  the  year  340,  26  children,  or  13  pair, 
which  increafe  the  number  of  marriageable  perfons  to 
58  pair. 

5.  A  fourth  fon  of  Adam's  married  in  the  year  184, 
will  give  us  in  the  year  340,  2J  children,  or  12  pair  ; 
which  makes  the  number  of  pairs  70. 

6.  A  fifth  fon  of  Adam's  married  in  the  year  190, 
might  in  the  year  340  have  24  children,  or  12  pair 
again,  which  increafe  the  former  number  to  82  pair. 

7.  A  fixth  fon  of  Adam's  married  in  the  year  196, 
would  have  in  the  year  340,  22  children,  or  11  pair  ; 
which  added  to  the  former  make  up  93  pair. 

8.  A  feventh  fon  of  Adam's  married  in  the  year 
202,  will,  in  the  year  340,  give  us  20  children,  or  10 
pair;  which  makes  in  the  whole  103  pair,  already  three 
pair  more  than  we  reckoned  upon.  I  need  therefore 
go  no  farther  on  to  the  eighth  or  ninth  fon  ;  but  the 
following  eight  or  nine  births  I  may  reafonably  take 
to  have  been  daughters,  and  married  to  the  brothers 
that  preceded  them. 


Here  are  now  no  more  than  1 4  children  of  Adam's    Anteg» 
married,  who  have  given  us  the  100  pair  we  have  rec-  Antepilanl. 
koned  upon,  and  three  over.    We  might  yet  have  13         ~ 
pair  to  bring  into  the  account,  all  born  belore  the  year 
340,  and  marriageable  in  the  year  500,  which  would 
very  much  increafe  the  number  of  mankind.     And  by 
this  the  reader  may  perceive  that  we  have  been  far 
from  building  on  uncertain  or  precarious  foundations, 
fince  we  have  omitted  13  pair  more,  which  we  might 
have  taken  into  the  account.     And  if  it  be  conlidered 
that  the  command  given  to  Adam  was  to  increafe  and 
multiply  and  replenifli  the  earth,  no  doubt  can  be  made, 
but  that  his  own  and  his  childrens  marriages  were  fruit- 
ful in  the  procreation  of  children  that  the  earth  might 
be  inhabited. 

ANTEGO.    See  Antigua. 

ANTEJURAMENTUM,  by  our  anceftors  called 
jura?nentum  caltimnia,  an  oath  which  anciently  both 
accufer  and  accufed  were  to  take  before  any  trial  or 
purgation. — The  accufer  was  to  fwear  that  he  would 
profecute  the  criminal ;  and  the  accufed  to  make  oath, 
on  the  day  he  was  to  undergo  the  ordeal,  that  he  was 
innocent  of  the  crime  charged  againft  him. 

ANTELOPE,  in  zoology.    SeeCAPRA. 

ANTELUCAN,  in  ecclefiaftical  writers,  is  applied 
to  things  done  in  the  night  or  before  day.  We  find 
frequent  mention  of  the  antelucan  aflemblies  (Catus 
antelucani)  of  the  ancient  Chriftians  in  times  of  per- 
fection for  religious  worlhip. 

ANTEMURALE,  in  the  ancient  military  art,  de- 
notes much  the  fame  with  what  the  moderns  call  an 
cut-work. 

ANTENATI,  in  modern  Englifh  hiftory,  is  chief- 
ly underftood  of  the  fubjects  of  Scotland,  born  before 
king  James  the  Frift's  acceflion  to  the  Engliih  crown, 
and  alive  after  it.  In  relation  to  thefe,  thofe  who 
were  born  after  the  acceflion  were  denominated  Pcfina- 
ti.  The  antenati  were  confidered  as  aliensin  England, 
whereas  the  poftnati  claimed  the  privilege  of  natural 
fubje&s. 

ANTENCLEMA,  in  oratory,  is  where  the  whole 
defence  of  the  perfon  accufed  turns  on  criminating  the 
accufer.  Such  is  the  defence  of  Oreftes,  or  the  oration 
for  Milo  :  Occifus  eft,  fed  latre.    Exfefius,  fed  raptor* 

ANTENICENE,  in  ecclefiaftical  writers,  denotes 
a  thing  or  perfon  prior  to  the  firft;  council  of  Nice. 
We  fay  the  Antenicene  faith,  Antenicene  creeds,  An- 
tenicene  fathers. 

ANTENNA,  in  the  hiftory  of  infects,  flender  bo- 
dies with  which  nature  has  furnifhed  the  heads  of  thefe 
creatures,  being  the  fame  with  what  in  Englifli  arc 
called  horns  or  feelers.     See  Entomolocy. 

ANTENOR,  a  Trojan  prince,  came  into  Italy,  ex- 
pelled the  Enganians  on  the  river  Po,  and  built  the 
city  of  Padua,  where  his  tomb  is  faid  to  be  ftill  extant. 

ANTEPAGMENTA,  in  the  ancient  architecture, 
the  jams  of  a  door.  They  arc  alfo  ornaments,  or  gar- 
nifhings,  in  carved  work,  of  men,  animals,  &c.  made 
either  of  wood  or  ftone,  and  fet  on  the  architrave. 

ANTEPENULTIMA,  in  grammar,  the  third  fyl- 
lable  of  a  word  from  the  end,  or  the  laft  fyllable  but 
two. 

ANTEPILANI,  in  the  Roman  armies,  a  name 
given  to  the  haftati  and  principes,  becaufe  they  march- 
ed next  before  the  triarii,  who  were  called  pilar.i. 
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Antepiiep-     ANTEPILEPTICS,  among  phyficians,  medicines 
efteemed  good  in  the  epileply. 

ANTEPOSITION,  a  grammatical  figure,  whereby 
a  word,  which  by  the  ordinary  rules  of  fyntax  ought 
to  follow  another,  comes  before  it.  As  when,  in  the 
Latin,  the  adjective  is  put  before  the  fubftantive,  the 
verb  before  the  nominative  cafe,  &c. 

ANTEPREDICAMENTS,  among  logicians,  cer- 
tain preliminary  queftions  which  illuftrate  the  doctrine 
of  predicaments  and  categories. 

ANTEQJJIERA,  a  handfome  town  of  Spain,  in 
the  kingdom  of  Granada,  divided  into  two  parts,  the 
upper  and  the  lower.  The  upper  is  feated  on  a  hill, 
and  has  a  caftle  :  the  lower  ftands  in  a  fertile  plain,  and 
is  watered  with  a  great  number  of  brooks.  There  is 
a  large  quantity  of  fait  in  the  mountain ;  and  five  miles 
from  the  town,  a  fpring  famous  for  the  cure  of  the  gra- 
vel.   W.  Long.  4.  40.  N.  Lat.  36.  51. 

ANTERIOR,  denotes  fomething  placed  before  ano- 
ther, either  with  refpect  to  time  or  place. 

ANTEROS,  in  mythology,  one  of  the  two  Cupids 
who  were  the  chief  of  the  number.  They  are  placed 
at  the  foot  of  the  Venus  of  Medici ;  this  is  reprefented 
with  a  heavy  and  fullen  look,  agreeably  to  the  poetical 
defcription  of  him,  as  the  caufe  of  love's  ceafmg.  The 
•ther  was  called  Eros. 

ANTESIGNANI,  in  the  Roman  armies,  fcldiers 
placed  before  the  ftandards,  in  order  to  defend  them, 
according  to  Limpfms ;  but  Casfar  and  Livy  mention 
the  antefignani  as  the  firlt  line,  or  firft  body,  of  heavy 
armed  troops.  The  velites,  who  ufed  to  fkirniilh  be- 
fore the  army,  were  likewife  called  antefignani. 

ANTESTATURE,  in  fortification,  a  fmall  retrench- 
ment made  of  palifadoes,  or  facs  of  earth,  with  a  view 
to  difpute  with  an  enemy  the  remainder  of  a  piece  of 
ground. 

ANTESTARI,  in  Roman  antiquity,  fignifies  to 
bear  witnefs  againfl  any  one  who  refufed  to  make  his 
appearance  in  the  Roman  courts  of  judicature,  on  the 
day  appointed,  and  according  to  the  tenor  of  his  bail. 
The  plaintiff",  finding  the  defendant  after  fuch  a  breach 
of  his  engagement,  was  allowed  to  carry  him  into 
court  by  force,  having  firft  afked  any  of  the  perfons 
prefent  to  bear  witnefs.  The  perfon  alked  to  bear  wit- 
nefs in  this  cafe,  exprefTed  his  confent  by  turning  his 
right  ear,  which  was  inftantly  taken  hold  of  by  the 
plaintiff,  and  this  was  to  anfwer  the  end  of  a  fubpeena. 
The  ear  was  touched  upon  this  occafion,  fays  Pliny,  as 
being  the  feat  of  memory,  and  therefore  the  ceremo- 
ny was  a  fort  of  caution  to  die  party  to  remember  his 
engagement. 

ANTEVIRGILIAN  husbandry,  an  appellation 
given  to  Mr.  Tull's  new  method  of  horfe-hoeing  huf- 
bandry.     See  Agriculture. 

ANTHELION,  See  Corona  and  Parhelion. 

ANTHELIX,  in  anatomy,  the  inward  protuberance 
•f  the  external  car,  being  a  femicircle  within,  and  al- 
mo(l  parallel  to  the  helix.     See  Anatomy. 

ANTHELMINTICS^  among  phyiicians,  medicines 
proper  to  deftroy  worms. 

ANTHEM,  a  church-fong,  performed  in  cathedral- 
fervice  by  chorifters,  who  fung.  aternately.  If  was 
ufed  to  denote  both  pfalms  and  hymns,  when  performed 
in  this  manner.  But  at  prefent,  anthem  is  ufed  in  a 
more  confined  fenfe,  being  applied  to  certain  paflages 


taken  out  of  the  fcripturcs,  and  adapted  to  a  particular  Antkemi.. 

folemnity.     Anthems  were  firft  introduced  in  the  re-  ' " ' 

formed  fervice  of  the  Englilh  church,  in  the  beginning 
of  the  reign  of  Queen  Elizabeth. 

ANTHEMIS,  camomile:  A  genus  of  the  polyga- 
mia  fuperflua  order,  belonging  to  the  fyngenclia  clafs 
of  plants;  and  in  the  natural  method  ranking  under  the 
49th  order,  Compofita  difcoides.  The  cfltntial  charac- 
ters are  thefe  :  The  receptaculum  is  chaffy;  there  is 
no  pappus  ;  the  calyx  is  hemifphcric  and  fubequal ;  and 
the  florets  of  the  ray  are  more  than  five.  Of  this  ge- 
nus Linnseus  enumerates  17. 

Species;  of  which  the  moft  remarkable  are  the  fol- 
lowing. 1.  The  nobilis,  or  common  camomile,  grows 
in  plenty  upon  commons,  and  other  wafte  land.  It  is 
a  trailing  perennial  plant,  which  puts  out  roots  from 
the  branches,  by  which  it  fpreads  and  multiplies  great- 
ly. Of  this  kind  there  is  a  variety  with  double  leaves. 
— Formerly  this  plant  was  ufed  for  planting  of  walks; 
which,  when  mowed  and  rolled,  looked  well  for  fomc 
time  ;  but  as  it  was  fubject  to  decay  in  large  patches, 
the  walks  became  unfightly,  and  it  was  therefore  dif- 
ufed.  2.  The  pyrethrum,  or  pellkory  of  Spain,  is  a 
perennial  plant,  which  grows  naturally  in  Spain  and 
Portugal,  from  whence  the  roots  are  brought  to  Britain. 
The  branches  trail  upon  the  ground,  and  fpread  a  foot 
or  more  each  way ;  thefe  are  garnifhed  with  fine  wing- 
ed leaves  like  thofe  of  the  common  camomile.  At  the 
extremity  of  eacljjbranch  is  produced  one  large  fingle 
flower,  like  a  camomile,  but  much  larger ;  the  rays  of 
which  are  of  a  pure  white  within,  but  purple  on  the 
outfide.  After  the  flowers  are  part,  the  receptacle 
fwells  to  a  large  fcaly  cone,  having  the  feeds  lodged 
between  its  fcales ;  but  unlefs  the  feafon  is  dry,  the 
feeds  will  not  come  to  perfection  in  Britain.  3.  The 
tinctoria,  with  fawed  winged  leaves,  is  a  perennial 
plant,  which  flowers  from  June  to  November,  and 
makes  a  very  pretty  appearance,  fome  of  the  flowers 
being  of  a  white,  others  of  a  fulphur,  and  fome  of  a 
bright  yellow  colour.  4.  The  Arabica,  with  a  branch- 
ing empaiement.  Thefeedsof  this  fpecies  were  brought 
from  Africa  by  the  late  Dr  Shaw,  and  diftributed  to 
many  curious  botanifts  in  Britain  and  other  countries  of 
Europe.  It  grows  neat  two  feet  high,  with  an  upright 
ftem,  having  a  fingle  flower  at  the  top,  from  whofc 
empaiement  there  are  two  or  three  footftalks  put  out 
horizontally,  about  two  inches  long,  each  having  a 
fingle  flower  fmaller  than  the  firft,  Tike  the  childing 
marigold,  or  hen-and-chicken  daify. 

Culture.  The  firft  fort  may  be  very  eafily  propa- 
gated by  procuring  a  few  flips  in  the  fpring,  and  plant- 
ing them  about  a  foot  diftant  from  one  another,  where 
they  will  foon  cover  the  ground.  The  other  forts  may 
be  propagated  from  feeds  fown  in  the  fpring,  and  will 
require  no  other  care  than  to  be  keptfree  from  weeds: 
only  the  third  fort  muft  be  tranfplanted  when  come  up 
from  the  feeds  into  borders  near  lhrubs,  where  they 
may  have  room  to  grow;  for  they  fpread  very  wide, 
and  therefore  require  to  be  placed  three  feet  diftant 
from  other  plants. 

Medicinal  Ufes.  The  firft  and  fecond  forts  are  ufed 
in  medicine.  The  firft  have  a  ftrong,  not  ungrateful^ 
aromatic  fmell,  and  a  very  bitter  nanfeous  tafle.  They 
are  accounted  carminative,  aperient,  emollient,  and  in 
fome-  nieafiire  anodyne ;  and  ftand  recommended  in  fla- 
tulent 
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Anthera,  tulent  colics,  for  promoting  ilie  uterine  purgations  in 
Antheri-  fpafmodic  pains,  and  the  pains  of  child-bed-women : 
,  fometimes  they  have  been  employed  in  intermittent  fe- 
vers, and  the  nephritis.  Thefe  flowers  are  frequently 
alfoufed  externally  in  difcutient  and  antifeptic  fomen- 
tations, and  in  emollient  glyfters.  They  enter  the  de- 
cotlum  pro  enemate  and  decoilum  pro  fome?!to  of  our 
pharmacopoeias.  An  effential  oil  was  formerly  direct- 
ed to  be  prepared  from  them,  but  it  is  now  omitted. 
A  Ample  watery  infuiion  of  them  taken  in  a  tepid ftate, 
is  at  prefent  frequently  employed  to  promote  the  ope- 
ration of  emetics.  The  root  of  the  pyrethrum  is  the 
only  part  endowed  with  medical  virtue.  It  has  no  fen- 
fible  fmell;  its  tafte  is  very  hot  and  acrid,  but  lefs  fo 
than  that  of  arum  or  dracunculus :  the  juice  expreffed 
from  it  has  fcarce  any  acrimony,  nor  is  the  root  itfelf 
fo  pungent  when  frefh  as  after  it  has  been  dried.  Wa- 
ter, affifted  by  heat,  extracts  fome  fhare  of  its  tafte, 
rectified  fpirit  the  whole  ;  neither  of  them  elevate  any 
thing  in  diftillation.  The  principal  ufe  of  pyrethrum 
in  the  prefent  practice  is  as  a  mafticatory,  for  promot- 
ing the  falival  flux,  and  evacuating  vifcid  humours 
from  the  head  and  neighbouring  parts ;  by  this  means 
it  often  relieves  the  tooth-ach,  fome  kinds  of  pains  of 
the  head,  and  lethargic  complaints.     . 

ANTHERA,  among  botanifts,  that  part  of  the  fta- 
rnen  which  is  fixed  on  the  top  of  the  filamentum,  with- 
in the  corolla :  it  contains  the  pollen  or  fine  dufl,  which, 
when  mature,  it  emits  for  the  impregnation  of  the 
plant,  according  to  Linnaeus.  The  Apex  of  Ray, 
Tournef.  &  Rivin. ;  Capfula  flaminis,  ofMalpighi. 

ANTHERICUM,  spider-wort:  A  genus  of  the 
monogynia  order,  belonging  to  the  hexandria  clafs  of 
plants;  and  in  the  natural  method,  ranking  under  the 
roth  order,  Coronarix.  The  characters  are:  There 
is  no  calyx  :  The  corolla  confifts  of  fix  oblong  petals, 
which  are  expanding :  The  ftamina  conlift  of  fix  fnb- 
uiated  erect  filaments;  the  antherse  are  fmall  and  fur- 
rowed: The  piftilltim  has  a  three-cornered  germ  en,  a 
fimple  ftylus,  and  obtufe  ftigma:  The  pericarp  turn  is 
an  ovate  trifulcated  capfule,  with  three  cells  and  three 
valves :  The  feeds  are  numerous  and  angular.  Of  this 
genus  Linnaeus  reckons  up  nine. 

Species.  But  only  the  th  ree  following  feem  todeferve 
notice.  1.  The  ramofum,  with  a  branching  llalk. 
St.  The  iliago.  Thefe  are  perennial  plants,  which  are 
natives  of  Spain,  Portugal,  and  other  warm  countries. 
They  were  formerly  pretty  common  in  the  Englifli  gar- 
dens; but  the  fevere  winter  of  1740  killed  molt  of 
their  roots.  They  flower  in  June  and  July,  and  the 
feeds  are  ripe  in  September.  3.  The  frutefcens,  with 
a  fhrubby  ftalk,  was  formerly  known  among  the  gar- 
deners near  London  by  the  name  of  onion-leaved  aloe. 
It  produces  many  ligneous  branches  from  the  root,  each 
f  :pporting  a  plant  with  long  taper  leaves,  in  lhape  like 
thofe  of  an  onion,  and  full  of  a  yellow  pulp  very  juicy. 
Thefe  plants  fend  out  roots,  which  run  down  and  fatten 
themfelves  into  the  earth,  by  which  they  multiply 
greatly.  The  flowers  are  produced  on  long  loofe  fpikes, 
are  yellow,  and  appear  at  different  times,  fo  that  the 
plants  are  never  long  deftitute  of  flowers.  This  fpecies 
is  a  native  of  the  Cape  of  Good  Hope. 

Culture.  The  twoliHt  are  propagated  by  feeds,  which 
mould  be  fown  in  the  autumn,  in  a  warm  fituation,  on 
ft  bed  of  light  fandy  earth.     When  the  plants  come  up 


they  muft  be  kept  clear  of  weeds  during  the  fumtner; 
and  in  autumn,  when  the  leaves  decay,  they  mould  be 
carefully  taken  up  and  tranfplanted  into  a  bed  of  light 
earth,  at  a  foot  diftance  from  one  another.  If  the  win- 
ter prove  fevere,  they  fliould  be  covered  with  ftraw, 
peafe-hanlm,  or  old  tan.  The  third  likewife  requires 
fhelter  in  winter ;  though  fome  of  them  will  live  in 
the  open  air,  if  planted  clofe  to  the  warm  wall. 

ANTHESPHORIA,  in  antiquity,  a  Sicilian  feftival 
inftituted  in  honour  of  Proferpine.  The  word  is  de- 
rived from  the  Greek  avS-o?,  flower,  and  <?ipo,  I  carry  ; 
becaufe  that  goddefs  was  carried  away  by  Pluto  when 
fhe  was  gathering  flowers  in  the  fields.  Yet  Feftus 
does  not  afcribe  the  feaft  to  Proferpine  ;  but  fays  it  was 
thus  called  by  reafon  ears  of  corn  were  carried  on  this 
day  to  the  temples. — Anthefphoria  feems  to  be  the  fame 
thing  with  the  florifertum  of  the  Latins,  and  anfwers 
to  the  harveft-home  among  us. 

ANTHESTERIA,  in  antiquity,  was  a  feaft  cele- 
brated by  the  Athenians  in  honour  of  Bacchus.  The 
molt  natural  derivation  of  the  word  is  from  the  Greek 
«v3-oc  fflosj,  a  flower,  it  being  the  cuflom  at  this  feaft 
to  offer  garlands  of  flowers  to  Bacchus. 

The  Anthefteria  lafted  three  days,  the  nth,  1 2th, 
and  13th  of  the  month;  each  of  which  had  a  name 
fuited  to  the  proper  office  of  the  day.  The  firft  day  of 
the  feaft  was  called  ■m&eiyia.,  i.  e.  opening  of  the  vef- 
fels:  becaufe  on  this  day  they  tapped  the  veffels,  and 
tailed  the  wine.  The  fecond  day  they  called  ^oo?,  con- 
gii,  the  name  of  a  meafure  containing  the  weight  of 
10 pounds;  on  this  they  drank  the  wine  prepared  the 
day  before.  The  third  day  they  called  yy*i  <">  kettles: 
on  this  day  they  boiled  all  forts  of  pulfe  in  kettles ; 
which  however  they  were  not  allowed  to  tafte,  as  be- 
ing offered  to  Mercury. 

ANTHESTERION,  in  ancient  chronology,  the 
fixth  month  of  the  Athenian  year.  It  contained  29 
days ;  and  anfwered  to  the  latter  part  of  our  Novem- 
ber and  beginning  of  December.  The  Macedonians 
called  it  daft  on  or  defion.  It  had  its  name  from  the 
feftival  antherefteria  kept  in  it. 

ANTHISTIRIA,  in  botany:  A  genus  of  the 
trigynia  order,  belonging  to  the  triandria  clafs  of 
plants  ;  and,  in  the  natural  method,  ranking  under 
the  4th  order,  Cramina.  The  characters  are :  The 
calyx  is  a  four-valved  glume  equally  cleft  to  the  bafes 
The  corolla  is  a  two-valved  glume  :  The  /lamina  con- 
fift  of  three  fhort  flender  filaments  ,  the  anthefge  ob- 
long and  erect :  The  piflillum  has  an  oblong  germen ; 
the  ftyli  are  two  ;  and  the  ftigmata  are  clavated  and 
and  hairy.  There  is  no  pericarpium,  except  a  clofed 
calyx  :  The  feed  is  oblong  and  furrowed.  There  is 
only  one  fpecies  of  this  grafs,  the  ciliata  or  fringed  an- 
thifliria,  a  native  of  India. 

ANTHOCEROS,  or  horn-flower:  A  genus  of 
the  order  of  algas,  belonginging  to  the  cryptogamia 
clafs  of  plants;  and,  in  the  natural  method,  ranking 
under  the  57th  order,  Alga.  The  effential  characters 
are :  The  calyx  of  the  male  is  feffile,  cylindric,  and 
entire  ;  the  an  th  eras  (one)  isfubulated,  very  long,  and 
two-valved  :  The  calyx  of  ihe  female  is  monophyllous, 
divided  into  fix  parts,  and  expanding:  The  feeds  are 
about  three,  naked  androundifh. — There  are  only  three 
fpecies  of  the  anthoceros,  viz.  the  punctatus  or  fpotted 
anthoceros,  a  native  of  Britain ;  the  lsevis,  a  native  of 
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Europe  and  America;  and  ^lic  multifides,  a  native  of 
Germany.  It  is  found  in  moift  fhady  places,  and  on 
heaths. 

,  .  ANTHOLOGION,  the  title  of  the  fervice-book 
ufed  in  the  Greek  church.  It  is  divided  into  12  months, 
containing  the  offices  fung  throughout  the  year,  on  the 
feftivals  of  our  Saviour,  the  Virgin,  and  other  remark- 
able faints. 

ANTHOLOGY,  a  difcourfc  of  flowers,  or  of  beau- 
tiful paifages  from  any  authors. — It  is  alfo  the  name 
given  to  a  collection  of  epigrams  taken  from  feveral 
Greek  poets. 

ANTHOLYZA,  Mad-flower:  A  genus  of  the 
monogynia  order,  belonging  to  the  triandria  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
6th  order,  Eufata.  The  effential  characters  are  thefe: 
The  calyx  is  tubular,  irregular,  and  bent  back ;  and 
the  capfule  is  beneath  the  flower. 

Species.  1.  The  ringens,  whofe  flower-flips  fpread 
afunder.  This  hath  red,  round,  bulbous  roots,  from 
which  arife  feveral  rough  furrowed  leaves,  near  a  foot 
long,  and  half  an  inch  broad  :  between  thefe  comes 
out  the  flower-ftalk  immediately  from  the  root,  which 
rifes  two  feet  high,  is  hairy,  and  hath  feveral  red 
flowers  coming  out  on  each  fide.  Thefe  appear  in 
June,  and  the  feeds  ripen  in  September.  2.  The  fpi- 
cata,  with  narrow  furrowed  leaves,  is  in  fhape  and  lize 
like  the  vernal  crocus,  but  the  outer  fkin  is  thin  ami 
white ;  from  this  arife  five  or  fix  long  narrow  leaves, 
which  are  deeply  furrowed.  Between  thefe  arife  the 
flower-item,  which  is  a  foot  and  a  half  high,  bend- 
ing on  one  fide  towards  the  top,  where  the  flowers  come 
out  on  one  fide,  Handing  erect.  They  are  of  a  white 
colour,  appear  in  May,  and  the  feeds  ripen  in  Auguft. 
Both  thefe  fpecies  are  natives  of  Africa,  from  whence 
their  feeds  were  firft  obtained,  and  raifed  in  the  Dutch 
gardens. 

Culture.  The  antholyza  may  be  propagated  by  ofF- 
fets,  which  it  fends  off  in  pretty  great  plenty;  or  by 
feeds,  which  are  fometimes  perfected  in  Europe.  Thefe 
mould  be  fown  foon  after  they  are  ripe,  in  pots  of  light 
earth ;  which,  if  plunged  in  old  beds  of  tan  which 
has  loll  its  heat,  and  {haded  in  the  middle  of  the  day 
in  hot  weather,  they  will  come  np  the  following  win- 
ter: therefore  they  muff,  be  kept  covered  with  glafles 
to  fcreen  them  from  cold,  otherwife  the  young  plants 
will  be  deftroyed.  They  may  remain  in  the  pots  two 
years,  if  the  plants  are  not  too  clofe,  when  they  will 
have  acquired  ftrength  enough  to  bear  tranfplanting ; 
the  proper  time  for  which  is  in  July  and  Augufl,  when 
their  leaves  are  decayed.  In  fummer  the  pots  may  be 
placed  in  theopen  air,  but  in  winter  they  mult  be  placed 
under  a  hot-bed  frame  ;  or  in  the  green-houfe,  where 
they  are  a  great  ornament  when  in  flower. 

ANTHONY  (St),  was  born  in  Egypt  in  251,  and 
inherited  a  large  fortune,  which  he  diltributed  among 
his  neighbours  and  the  poor,  retired  into  folitude, 
founded  a  religious  order,  built  many  monasteries,  and 
died  anno  356.  Many  ridiculous  flories  are  told' of  his 
conflicts  with  the  devil  and  of  his  miracles.  There  are 
feven  epiftles  extant  attributed  to  him. 

St  Anthony  is  fometimes  reprefented  with  a  fire  by 
his  fide,  fignifyingthat  he  relieves  perfons  from  the  in- 
flammation called  after  his  name  ;  but  always  accompa- 
nied by  a  hog,  on  account  of  his  having  been  &  fwine? 


To  do   AnlTiorry 

feveral 


herd,  and  curing  all  in  that  animal, 

him  the  greater  the  RomaniAs   in 

places  keep  at  •  targes  a  hog  . 

St  Antony'*  bog,  for  w  hich  they  have  great  veneration. 
Some  will  have  St  Antony's  picture  on  the  walls  of 
their  houfes,  hoping  by  that  to  be  prefcrved  from  the 
plague;  and  the  Italians,  who  do  not  know  the  true 
fignification  of  the  fire  painted  at  the  fide  of  their  fainr, 
concluding  that  he  preferves  houfes  from  being  burnt, 
invoke  him  on  fuch  occafions.  Both  painters  and  poets 
have  made  very  free  with  this  faint  and  his  followers: 
the  former  by  the  many  ludicrous  piclurcs  of  his  tempt- 
ation; and  the  latter,  by  divers  epigrams  on  his  difci- 
ples  or  friars  ;  one  of  which  is  the  following,  printed 
in  Stephens's  World  of  Wonders : 

Once  fedd'ft  thou,  Anthony,  an  herd  of  fwine, 
And  now  an  herd  of  monks  thou  feedelt  Ail). 

For  wit  and  gut  alike  both  charges  bin ; 
Both  loven  filth  alike  ;  both  like  to  fill 

Their  greedy  paunch  alike  :  nor  was  that  kind 

More  bealtly,  fottifli,  fwinifh,  than  this  laft. 

All  elfe  agrees :  one  fault  I  only  find, 

Thou  fecdelt  not  thy  monks  with  oaken  maft. 

Anthony,  or  Knights  of  St  Anthony,  a  military 
order,  inftituted  by  Albert  Duke  of  Bavaria,  Holland, 
and  Zealand,  when  he  defigned  to  make  war  againlt 
the  Turks  in  1382.  The  knights  wore  a  collar  of 
gold  made  in  form  of  a  hermit's  girdle,  from  which 
hung  a  flick  cut  like  a  crutch,  with  a  little  bell,  as  they 
are  reprefented  in  St  Antony's  pictures. 

St  Anthony  alfo  gives  the  denomination  to  an  or- 
der of  religious  founded  in  France  about  the  year  1095, 
to  take  care  of  thofe  afflicted  with  St  Anthony's  fire, 
(fee  the  next  article.) — It  is  faid,  that,  in  fome  places, 
thefe  monks  afTume  to  tkemfelves  a  power  of  giving,  as 
well  as  removing,  the  ignis  facer,  oreryfipelas  ;  a  power 
which  ftands  them  in  great  ftead  for  keeping  the  poor 
people  in  subjection,  and  extorting  alms.  To  avoid  the 
menaces  of  thefe  monks,  the  country  people  prefent 
them  every  year  with  a  fat  hog  a-piece.  Some  prelates 
endeavoured  to  perfuade  Pope  Paul  III.  to  abolifh  the 
order;  quceftuarios  ijlos  fantti  Anthonii,  qui  decipiuut 
ruflicos  et  fimplkes,  eofjue  innumeris  fuperftitionibus 
implicent,  de  medio  tollendos  ejfe.  But  they  fubfift  not- 
withstanding, to  this  day  in  feveral  places. 

St  Anthony's  Fire,  a  name  popularly  given  to  the 
eryfipelas-  Apparently  it  took  this  denomination, 
as  thofe  afflicted  with  it  made  their  peculiar  applica- 
tion to  St  Anthony  of  Padua  for  a  cure.  It  is  known, 
that  anciently  particular  difeafes  had  their  peculiar 
faints :  thus,  in  the  ophthalmia,  perfons  had  recourfe 
to  St  Lucia  ;  ,in  the  tooth-ach,  to  St  Apollonia;  in  the 
hydrophobia,  to  St  Hubert,  &c. 

ANTHORA,  in  botany,  the  trivial  name  of  a  fpe- 
cies of  Aconitum.     See  Aconitum. 

ANTHORISMUS,  in  rhetoric,  denotes  a  contrary 
defcription  or  definition  of  a  thing  from  that  given  by 
the  adverfe  party. — Thus,  if  the  plaintiff  urge,  that  to 
take  any  think  away  from  another  without  his  know- 
ledge or  confent,  is  a  thief;  this  is  called  epot,  or  defi- 
nition. If  the  defendant  reply,  that  to  take  a  thing 
away  from  another  without  his  knowledge  or  confent, 
provided  it  be  done  with  defign  to  return  it  to  him  a- 
gain,  is  not  theft ;  this  is  an  Av0tf;<r«e?. 
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AntWper.     ANTHOSPERMUM,  the  amber-tree  :  A  genus 

mum      of  the  dioecia  order,  belonging  to  the  polygamia  clafs 

R         of  plants  ;  and  in  the  natural  method  ranking  under 

UtriZ0"  the  47th  ordcr'  Sts,lata!-   The  eflential  characters  are  : 

*  The  calyx  of  the  hermaphrodite  flower  is  divided  into 

four  parts  ;  there  is  no  corolla  ;  the  ftamina  are  four, 

and  the  piflilli  two ;  the  germen  is  beneath  the  flower. 

Male  and  female  on  the  fame  and  feparate  plants. 

Species.  Of  this  genus  Linnaeus  mentions  three  ; 
the  jEthiopica,  ciliare,  and  herbacea  ;  but  the  firft  is 
moft  generally  known  in  the  gardens  of  the  curious. 
Its  beauty  confifts  in  its  fmall  evergreen  leaves,  which 
grow  as  clofe  as  heath.  Thefe  being  bruifed  between 
the  fingers,  emit  a  very  fragrant  odour  ;  whence  the 
name  amber-tree. 

Culture.  This  plant  is  eafily  propagated  by  cuttings 
during  any  of  the  fummer-months,  in  a  border  of  light 
earth ;  where  they  will  take  root  in  fix  weeks  time,  pro- 
vided they  are  watered  or  ihaded  as  the  feafon  may  re- 
quire ;  of  if  they  are  planted  in  pots  plunged  in  a  mo- 
derate hot-bed,  they  will  take  root  the  fooner,  and 
there  willbe  a  greater  certainty  of  their  growing.  They 
mult  be  frequently  renewed  by  cuttings,  as  the  old 
plants  are  very  fubject  to  decay,  and  feldom  laft  above 
three  or  four  years. 

ANTHOXANTHUM,  or  vernal-grass  :  A  ge- 
nus of  the  digynia  order,  belonging  to  the  diandria 
clafs  of  plants  ;  and  in  the  natural  method  ranking  un- 
der the  4th  order,  Cramina.  The  eflential  characters 
are  :  The  calyx  is  a  bivalwd  gluma,  with  one  flower ; 
the  corolla  is  bivalved,  obtufe,  and  without  any  awn. 

There  are  three  fpecies  of  anfhoxanthnm ;  viz.  the 
odoratum,  or  fpring-grafs,  a  native  of  Britain ;  the 
indicum,  a  native  of  India  ;  and  the  paniculatum,  a 
native  of  the  fouthern  parts  of  Europe.  The  odora- 
tum is  one  of  the  earlieft  fpring  grafles,  and  is  extreme- 
ly common  in  our  fertile  paftures.  The  delightful 
f mell  of  new-mown  hay  is  chiefly  from  this  plant.  Cows, 
horfes,  fheep,  and  goats  eat  it. 

ANTHRACIS,  Anthracias,  or  Anthracitis, 
names  promifcuoufly  ufed  by  ancient  naturalifts  for  very 
different  foffils  ;  viz.  the  carbuncle,  haematites,  and  a 
kind  of  afteria.     See  Carbuncle,  &c. 

ANTHRACOSIS,  in  medicine,  a  corrofive  fcaly 
ulcer  either  in  the  bulb  of  the  eye  or  the  eye-lids. 

ANTHRAX,  a  Greek  term,  literally  fignifying  a 
burning  coal,  ufed  by  the  ancients  to  denote  a  gem,  as 
well  as  a  difcafe,  more  generally  known  by  the  name  of 
■carbuncle. 

Anthrax  is  fometimes  alfo  ufed  for  lithanthrax  or 
pitcoal.     See  Lithranthrax. 

ANTHROPOGLOTTUS,  among  zoologifts,  an 
appellation  given  to  fuch  animals  as  have  tongues  re- 
fembling  that  of  mankind,  particularly  to  the  parrot 
kind. 

ANTHROPOGRAPHY,  denotes  the  defcription 
of  the  human  body,  its  parts,  Structure,  &c.     See  A- 

NATOMY. 

ANTHROPOLATRjE,  in  church-hiftory,  an  ap- 
pellation given  to  the  Neftorians,  on  account  of  their 
worlhipping  Chrift,  notwithstanding  that  they  believed 
him  to  be  a  mere  man. 

ANTHROPOLATRIA,  the  paying  divine  ho- 
nours to  a  man  ;  fuppofed  to  be  the  molt  ancient  kind 
of  idolatry. 
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ANTHROPOLITES,  a  term   denoting  petrifac-  Amhrop*. 
tions  of  the  human  body,  as  tliofe  of  quadrupeds  are      Htea. 
called  zootites. 

It  has  been  doubted  whether  any  real  human  petri- 
factions ever  occur,  and  whether  thofe  which  have 
been  fuppofed  fuch  were  not  mere  lufus  naturte.  But 
the  generality  of  naturalifts  beft  verfed  in  this  branch 
allures  us  of  real  anthropolites  being  fometimes  found. 
And  indeed,  as  it  is  univerfally  admitted  that  the 
zoolites  are  frequently  feen,  what  negative  argument 
therefore  can  be  brought  againft  the  exiftencc  of  the 
others  .'  Are  not  the  component  parts  of  the  human 
body  nearly  fimilar  to  thofe  of  the  brute  creation  I 
Confequently,  correfpondent  matter  may  be  fubject  to, 
and  acquire,  the  like  accidental  changes,  wherever  the 
fame  power  or  caufes  concur  to  act  upon  either  object. 
If  the  former  are  not  fo  common,  it  may  be  accounted 
for,  in  fome  meafure,  by  reflecting  that  human  bodies 
are  generally  depofited  in  {'elect  and  appropriated  pla- 
ces ;  whereas  the  bones  of  animals  are  difperfed  every 
where,  and  falling  into  various  beds  of  earth,  at  a 
greater  or  lefs  depth,  there  is  more  probability  of  their 
encountering  the  petrifying  agent.  Could  wc  credit 
fome  authors  who  have  treated  on  this  fubject,  ihey 
will  tell  us  of  entire  bodies  and  fkeletons  that  were 
found  petrified.  One  in  particular,  difcovered  at  Aix 
in  Provence  anno  1583,  in  a  rocky  cliff,  the  cerebrum 
whereof,  when  Struck  againft  a  piece  of  fteel,  produced 
fparks,  the  bones  being  at  the  fame  time  friable.  The 
reports  of  Happel  and  Kircher  are  too  abfurd  for  be- 
lief. Van  Helmont's  ftrange  relations,  together  with 
thofe  of  a  Jean  a  Cofta,  muft  alfo  be  rejected  as  fabulous. 
Scheuhzer  has  publilhed  an  engraved  figure,  which  he 
calls  the  Antediluvian  man  ;  how  far  it  is  authentic, 
it  would  be  ralh  to  fay.  It  is,  however,  aflerted  by 
many  refpectable  writers  on  natural  hiftory,  that 
whole  Skeletons  petrified  have  been  brought  to  light 
from  certain  old  mines,  which  remained  clofed  up  and 
difufed  for  feveral  centuries.  Thefe  indeed  are  ac- 
knowledged to  be  very  rare.  Yet  it  is  a  known  fact, 
that  detached  parts,  olteolithi,  are  fometimes  found, 
cfpecially  in  fituations  where  either  the  water,  the  foil, 
or  both,  have  been  obferved  to  poflefs  a  Strong  putref- 
cent  quality.  The  human  vertebras,  fragments  or  por- 
tions of  the  tibia,  and  even  the  whole  cranium  itfelf, 
have  been  feen  in  an  abfolute  ftate  of  petrification. 
Some  of  thefe  are  faid  to  appear  vitriolated  or  mine- 
ralized. As  to  the  petrified  bones  of  pretended  giants, 
they  are  more  probably  real  zoolites,  the  bones  of  the 
larger  animals.  All  thefe  bones  are  found  in  various 
ftates,  and  under  different  appearances.  Some  are 
only  indurated  ;  others  calcined,  vitriolated,  or  mine- 
ralized ;  fome,  again,  are  limply  incrulted  ;  whilft  o- 
thers  have  been  proved  completely  petrified.  Not- 
withstanding what  is  here  advanced,  it  may  be  granted 
that  a  pofitive  lufus  nature,  in  fome  hands,  is  repeat- 
edly miftaken  for  a  real  petrification.  They  are,  how- 
ever, diftinguifhable  at  all  times  by  an  experienced  na- 
turalift ;  particularly  by  the  following  rules  :  KirSt, 
We  may  determine  that  foffil  a  lufus  natura  which,  on 
a  Strict  examination,  is  obferved  to  deviate  in  any  ma- 
terial degree  from  the  true  res  analogica  exijlens.  Se- 
condly, By  the  fame  parity  of  reafoning,  thofe  foffil 
fhclls  are  to  be  efteemed  certain  petrifications,  and  ge- 
nuine Antediluvian  reliqu'ne,  in  which,  on  a  compan- 
ion 
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Antliropo- fon  with,  their  analogues  collected  from  the  fea,  there 

logy      appears  an  exact  conformity  in  fize  and  figure.     This 

comparative  obfervation  will  hold  good  for  all  foffils ; 

'  that  is,  fuch  as  prefent  themfelves  either  tuider  the 

r  animal  or  vegetable  form.     It  is  neverthelefs  worthy 

of  notice,  that  all  teftaccous  foilils  are  not  petrified  ; 

fince  fome  kinds  of  them  have  been  found  in  beds  of 

fand,  which  retained  their  original  perfect  fhape  and 

quality,  bat  at  the  fame  time  they  proved  very  brittle, 

indeed  fcarcely  bearing  the  mo  ft  gentle  touch.     Shells 

of  this  defcription  are  always  dillbluble  by  acids,  in* 

contradiftinction   to  the  petrified  or   calcareous  foflil- 

ihells  whole  property  it  is  to  re  lift  the  action  of  fuch 

like  menjlrua.  See  further  the  article  Petrifaction. 

ANTHROPOLOGY,  a  dilcourfe  upon  human  na- 
ture. 

'  Anthropology,  among  divines,  denotes  that  man- 
ner of  expreffion  by  which  the  infpired  writers  attribute 
human  parts  and  paflions  to  God. 
■  ANTHROPOMANCY,  a  fpecies  of  divination, 
performed  by  infpecting  the  intrails  of  a  human  crea- 
ture. 

ANTHROPOMORPHA,  a  term  formerly  given 
to  the  primates  of  that  clafs  of  animals  which  have  the 
greateft  refemblance  to  the  hitman  kind. 

ANTHROPOMORPHISM,  among  ecclefiaftical 
writers,  denotes  the  herefy  or  error  of  the  Anthropo- 
morphites.     See  the  next  article. 

ANTHROPOMORPHITES,  in  cliurch-hiftory, 
a  feet  of  ancient  heretics,  who  taking  every  thing  fpo- 
ken  of  God  in  Scripture  in  a  literal  fenfe,  particularly 
that  paffage  of  Genefis  in  which  itisfaid  Cod  ;?iade  man 
after  his  oivn  image,  maintained  that  God  had  a  human 
fhape.  They  are  likewife  called  Audens,  from  Audeus 
their  leader. 

ANTHROPOMORPHOUS,  fomething  that  bears 
the  figure  of  refemblance  of  a  man.  Naturalifts  give 
biftances  of  anthropomorphous  plants,  anthropomor- 
phous minerals,  &c.  Thefe  generally  come  under  the 
clafs  of  what  they  call  lufus  naturx,  or  monfters. 

ANTHROPOPATHY,  a  figure  or  expreffion  by 
which  fome  paflion  is  afcribed  to  God,  which  properly 
belongs  only  to  man. 

ANTHROPOPHAGI,  (of  «>  6 ->««-©>.  a  man,  and 
<?<tyu  to  eat),  Men-eaters.  That  there  have  been, in 
almoft  all  ages  of  the  world,  nations  who  have  follow- 
ed this  barbarious  practice,  we  have  a  bundanee  of  tef- 
rimonies. 

The  Cyclops,  the  Leftrygons,  and  Scylla,are  all  re- 
prefented  in  Homer  as  anthropophagi,  or  man-eaters  ; 
and  the  female  phantoms,  Circe  and  the  Syrens,  firlt 
bewitched  with  a  mew  of  pleafure,  and  then  deftroyed. 
This,  like  the  other  parts  of  Homer's  poetry,  had  a 
foundation  in  the  manner  of  the  times  preceding  his 
own.  It  was  ftill,  in  many  places,  the  age  fpoken  of 
by  Orpheus, 

When  men  devour'd  each  other  like  the  beafts, 
Gorging  on  human  flelh. 

According  to  Herodotus,  among  the  Efledonian 
Scythians,  when  a  man's  father  died,  the  neighbours 
brought  feveral  beafts,  which  they  killed,  mixed  up 
their  flcfli  with  that  of  the  deceafed,  and  made  a  feaft. 
Among  the  Maflagetse,  when  any  perfon  grew  old, 
they  killed  him  and  eat  his  flelh  ;  but  if  he  died  of  fick- 
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nefs,  they  buried  him,  efteeming  him  unhappy.     The  Antirojw- 
fame  author  alfo  affitres  us,  that  feveral  nations  in  the     l'1"?- 

Indies  killed  all  their  old  people  and  the  ftck,  to  feed  '      " ' 

on  their  fiefli :  he  adds,  that  perfons  in  health  were 
fometimes  accufed  of  being  lick,  to  afford  a  pretence 
for  devouring  them.  According  to  Sextus  Empiricus, 
the  firft  laws  that  were  made,  were  for  the  prevention 
of  this  barbarious  practice,  which  tue  Greek  writers  re- 
prefent  as  univcrfal  before  the  time  of  Orpheus. 

Of  the  practice  of  anthropophagy  in  latter  times,  we 
have  the  teftimonies  of  all  the  Romifh  miffionarics  who 
have  vifited  the  internal  parts  of  Africa,  and  even 
fome  parts  of  Afia.  Hcrrera  fpeaks  of  great  markets  in 
China,  furnilhed  wholly  with  human  flelh,  for  the  bet- 
ter fort  of  people  Marcus  Pattlus  fpeaks  of  the  like 
in  his  time,  in  the  kingdom  of  Concha  towards  Qjiin- 
fay,  and  the  ifland  of  Zapengit  ;  others,  of  the  great 
Java  ;  Barbofa,  of  the  kingdom  of  Siam  and  ifland  of 
Sumatra  ;  others,  of  the  iflandsin  the  Gulf  of  Bengal, 
of  the  country  of  the  Samogitians,  &c. 

The  philosophers  Diogenes,  Chryfipptts,  and  Zeno, 
followed  by  the  whole  feet  of  Stoics,  affirmed  that 
there  was  nothing  unnatural  in  the  eating  of  human 
flelh  ;  and  that  it  was  very  reafonable  to  ufe  dead  bo- 
dies for  food,  rather  than  to  give  them  a  prey  to  worms 
and  putrefaction.  In  order  to  make  the  trial,  however, 
Whether  there  was  any  real  repugnancy  in  nature  to 
the  feeding  of  an  animal  with  the  flelh  of  its  own  fpe- 
cies,  Leonardus  Floroventitts  fed  a  hog  with  hog's 
flelh,  and  a  dog  with  dog's  flelh  ;  upon  which  he 
found  the  brides  of  the  hog  to  fall  off,  and  the  dog  to 
become  full  of  ulcers. 

When  America  was  difcovered,  this  practice  was 
found  to  be  almoft  univerfal,  infomuch  that  feveral  au- 
thors have  fuppofed  it  to  be  occafioned  through  a  want 
of  other  food,  or  through  the  indolence  of  the  people 
ro  leek  for  it ;  though  others  afcribe  its  origin  to  a 
fpirit  of  revenge. 

It  appears  pretty  certain  from  Dr  Hawkcfwcrth's  Ac- 
count of  the  Voyages  to  the  South  Seas,  that  the  inha- 
bitants of  the  illand  of  New  Zealand,  a  country  unfur- 
nilhed  with  the  neceflaries  of  life,  eat  the  bodies  of 
their  enemies.  It  appears  alfo  to  be  very  probable, 
that  both  the  wars  and  anthropophagy  of  thefe  favages 
take  their  rife  and  owe  their  continuance  to  irrefiftible 
neceffitv,  and  the  dreadful  alternative  of  deftroying 
each  other  by  violence  or  of  perilling  by  hunger. 
See  vol.  iii.  p.  447,  &  feq.  and  vol.  ii.  p.  389,  &c. 

Mr  Marfden  alfo  informs  us  that  this  horrible  cuf- 
tom  is  practifed  by  the  Battas,  a  people  in  the  ifland 
of  Sumatra.  "  They  do  not  eat  human  flelh  (fays 
he)  as  a  means  of  fatisfying  the  cravings  of  nature, 
owing  to  a  deficiency  of  other  food  ;  nor  is  it  fought 
after  as  a  glutonous  delicacy,  as  it  would  feem  among 
the  New  Zealanders.  The  Battas  eat  it  as  a  fpecies 
of  ceremony  ;  as  a  mode  of  fhowing  their  deteftation 
of  crimes,  by  an  ignominous  punifhment  ;  and  as  a 
horrid  indication  of  revenge  and  infult  to  their  unfor- 
tunate enemies.  The  objects  of  this  barbarious  repaft 
are  the  prifoners  taken  in  war,  and  offenders  convict- 
ed and  condemned  for  capital  crimes.  Perfons  of  the 
former  defcription  may  be  ranfomed  or  exchanged, 
for  which  they  often  wait  a  confiderablc  time  ;  and  the 
latter  fuffer  only  when  their  friends  cannot  redeem  them 
by  the  cuftomary  fine  of  twenty  beenchangs,  or  eighty 
L  dollars. 
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Anthropo-  dollars.  Thefe  are  tried  by  the  people  of  the  tribe 
PhaS'.  where  the  fact  was  committee,  but  cannot  be  execu- 
Anthropo-  t£(j  ^j  ^j,.  own  particular  raja  or  chief  has  been  ac- 
>  p  svs'a"  .  quainted  with  the  fentence ;  who,  when  he  acknow- 
ledges the  juftice  of  the  intended  pnniihment,  fends  a 
cloth  to  cover  the  delinquent's  head,  together  with  a 
large  dim  of  fait  and  lemons.  The  unhappy  object, 
whether  prifoner  of  war  or  malefactor,  is  then  tied  to 
a  ftake  :  the  people  alfembled  throw  their  lances  at 
him  from  a  certain  diftance ;  and  when  mortally  wound- 
ed, ihey  run  up  to  him,  as  if  in  a  tranfport  of  paffion ; 
cut  pieces  from  the  body  with  their  knives  ;  dip  them 
in  a  difh  of  fait  and  lemon  juice  ;  ilightly  broil  them 
over  a  fire  prepared  for  the  purpofe  ;  and  fwallow  the 
morfels  with  a  degree  of  favage  enthufia'fm.  Some- 
times (I  prefume  according  to  the  degree  of  their 
animofity  and  refentment)  the  whole  is  devoured  ;  and 
inftances  have  been  known,  where,  with  barbarity  ftill 
aggravated,  they  tear  the  flefh  from  the  carcafe  with 
their  mouths.  To  fuch  a  depth  of  depravity  may  man 
be  plunged,  when  neither  religion  nor  philofophy  en- 
lighten his  fteps  !  All  that  can  be  faid  in  extenuation 
of  the  horror  of  this  diabolical  ceremony  is,  that  no 
view  appears  to  be  entertained  of  torturing  the  fuf- 
ferers  ;  of  increafing  or  lengthening  out  the  pangs  of 
death;  the  whole  fury  is  directed  againft  the  corfe; 
warm  indeed  with  the  remans  of  life,  but  paft  the  fen- 
fation  of  pain.  I  have  found  a  difference  of  opinion 
in  regard  to  their  eating  the  bodies  of  their  enemies 
flain  in  battle.  Some  perfons  long  refident  there,  and 
acquainted  with  their  proceeding,  afTert  that  it  is  not 
cuftomary  ;  but  as  one  or  two  particular  inftances  have 
been  given  by  other  people,  it  is  juft  to  conclude,  that 
it  fometimes  takes  place,  though  not  generally.  It 
was  fuppofed  to  be  with  this  intent  that  raja  Neabin 
maintained  a  long  conflict  for  the  body  of  Mr  Nairne, 
a  inoft  refpectable  gentleman  and  valuable  fervant  ef 
the  India  Company,  who  fell  in  an  attack  upon  the 
campong  of  that  chief,  in  the  year  1 775." 

It  may  be  faid,  that  whether  the  dead  body  of  an 
enemy  be  eaten  or  buried,  is  a  matter  perfectly  indif- 
ferent. But  whatever  the  practice  of  eating  human 
flefh  may  be  in  itfelf,  it  certainly  is  relatively,  and  in  its 
confequences,  molt  pernicious.  It  manifeftly  tends  to 
eradicate  a  principle,  which  is  the  chief  fecurity  of 
liuman  life,  and  more  frequently  reftrains  the  hand  of 
the  murderer,  than  the  fenfe  of  duty  or  the  dread  of 
punifhment.  If  even  this  horrid  practice  originates 
from  hunger,  ftill  itmnft  be  perpetuated  from  revenge. 
Death  muft  lofe  much  of  its  horror  among  thofe  who 
arc  accuftomed  to  eat  the  dead ;  and  where  there  is 
little  horror  at  the  fight  of  death,  there  muft  be  lefs 
repugnance  to  murder.  See  fome  further  obfervations 
on  this  fubjects  equally  jufl  and  ingenious,  by  Dr 
Hawkefworth,  ut  fupra 

ANTHROPOPHAGIA,  the  aft  or  habit  of  eat- 
ing human  flelh.  This  is  pretended  by  fome  to  be  the 
effect  of  a  difeafe,  which  leads  people  affected  with  it 
to  cat  every  thing  alike.  Some  choofe  only  to  con- 
lider  it  as  a  fpecies  of  pica.  The  annals  of  Milan  fur- 
nifh  an  extraordinary  inflance  of  anthropophagy.  A 
Milanefc  woman,  named  Elizabeth,  from  a  depraved 
appetite,  like  what  women  with  child,  and  thofe  whofe 
menfes  arc  obftniclcd,  frequently  experience,  had  an 
invincible  inclination  to  human  flefh,  of  which  fhe 
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made  provifion  by  enticing  children  into  her  houfe,  Anthropof- 
where  file  killed  and  .faked  them  ;  adifcovcry  of  which      copia. 
having  been  made,  ihe  was  broken  011  the  wheel  and  Amhylln^ 
burnt  in  15 19. 

Ar-iTHROPOSCOPIA,  from  m>9fu,ref,  and'  'n^a, 
I  coufider,  the  art  of  judging  or  difcovering  a  man's 
character,  difpofition,  pailions,  and  inclinations,  from 
the  lineaments  of  his  body.  In  which  fenfe,  anthro- 
pofcopia  feems  of  fomewhat  greater  extent  than  phyfi- 
ognoniy  or  metopofcopy.  Gtto  has  publiihed  an  An- 
thropoicopia,  five  judicium  hominis  de  hom'vie  ex  liuea- 
mentis  extends. 

ANTHROPOTHYSIA,  the  in  inhuman  practice  of 
offering  human  facrifices.     See  Sacrifice.   " 

ANTHUS,  in  ornithology,  a  fynonime  of  a  fpecies 
ofloxia.     See  Loxia. 

ANTHYLLIS,  Kidney-vetch, or  Lady's-finger? 
A  genus  of  the  decandria  order,  belonging  to  the  dia- 
delphia  clafs  of  plants;  and  in  the  natural  method 
ranking  under  the'^d  order,  Papilionacete.  The  ef- 
feniial  characters  are  :  The  calyx  is  ventricofe,  and  the 
legumen  is  roundifh  and  covered. 

Species.  Linnaeus  enumerates  nine  fpecies ;  of  which 
the  following  feem  to  be  moil  worthy  of  attention. 
1.  The  vulneraria,  with  unequal  winged  leaves,  is  a  na- 
tive of  Spain  and  Portugal,  as  likewife  of  Wales.  It 
is  a  biennial  plant,  having  fingle  leaves  at  bottom,, 
which  are  oval  and  hairy  ; .  but  thofe  which  grow  out 
of  the  ftalks  are  winged,  each  being  compofed  of  two 
or  three  pair  of  lobes  terminated  by  an  odd  one.  The 
flowers  grow  collected  into  head's  at  the  top  of  the 
ftalks,  are  of  a  bright  fcarlet  colour,  and  make  a  pretty 
appearance.  It  flowers  in  June  and  July,  and  the  feed's 
ripen  in  October.  2.  The  montana  or  herbaceous 
woundwort,  with  winged  leaves,  grows  naturally  in  the 
mountains  in  the  feuth  of  France,  and  in  Italy.  It  is 
garnifhed  with  winged  leaves,  which  have  an  equal 
number  of  hairy  lobes  at  the  extremity  of  the  branches- 
The  flowers  are  produced  in  heads,  and  are  of  a  purple 
colour  and  globular  form.  They  appear  in  June  and. 
July,  and  the  feeds  ripen  in  October.  3.  The  bafba 
jovis,  or  filver-bulh,  has  its  name  from  the  whitenefs- 
of  its  leaves.  This  is  a  fhrub  which  often  grows  to 
the  height  of  ten  or  twelve  feet,  dividing  into  many 
lateral  branches,  garniflied  with  winged  leaves  compo- 
fed of  an  equal  number  of  narrow  lobes,  which  are  very. 
white  and  hairy  :  the  flowers  are  produced  at  the  ex- 
tremities of  the  branches,  collected  into  fmall  heads  ; 
thefe  are  of  a  bright  yellow  colour,  and  appear  in  June ; 
fometimes  they  are  fucceeded  by  Ihort  woolly  pods, 
containing  two  or  three  kidney-fhaped  feeds  :  but  un- 
lefs  the  feafon  proves  warm,  they  do  not  ripen  in  this 
country.  4.  The  cytifoides,  or  fhrubby  woundwort, 
has  long  been  known  in  the  Englifh  gardens.  It  is  a- 
low  fhrub,  feldom  riling  above  two  feet  high,  but  fends 
out  many  (lender  branches,  garnilhed  with  hoary  leaves, 
which  are  fometimes  fingle,  but  generally  have  three 
oval  lobes,  the  middle  being  longer  than  the  other  two: 
the  flowers  are  yellow,  and  come  out  from  the  fides  of 
the  branches,  three  or  four  joined  together,  having 
woolly  impalements;  but  thefe  are  rarely  fucceeded  by 
feeds  in  England. 

Culture..  The  firft  and  fecond  forts  require  no  par- 
ticular management  further  than  being  kept  free  from 
weeds.    The  third  and  fourth  may  be  propagated  by 

cuttings 
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Anthypo-  cuttings  planted  during  any  of  the  fummer  months  ; 
•  phon  obfcrving  to  fliade  and  water  them  till  they  have  laken 
good  root;  when  they  are  to  be  transplanted  into  pots, 
and  muft  always  be  houfed  in  winter. 

ANTHYPOPHORA,  in  rcthoric,  a  figure  of 
fpeech;  being  the  counter-part  of  an  hypophora.  See 
Hypophora. 

ANTI,  a  Greek  preposition,  which  enters  into  the 
compolition  of  feveral  words,  both  Latin,  French,  and 
Englifh,  in  different  fenfes.  Sometimes  it  signifies  ^<?- 
fore,  as  in  ami-chamber ;  and  fomctimes  oppofite  or  con- 
trary, as  in  the  names  of  thefe  medicines,  anti-fcorbu- 
tic,  anti-venereal. 

Anti,  in  matters  of  literature,  is  a  title  given  to 
divers  pieces  written  by  way  of  anfwertoothers,whofe 
names  are  ufually  annexed  to  the  anti.  See  the  Anti 
-of  M.  Baillet ;  and  the  Anti-Baillet  of  M.  Menage : 
there  are  alio  Anti-Menagiani,  &c.  Casfar  the  dicta- 
tor wrote  two  books  by  way  of  answer  to  what  had 
been  objected  to  him  by  Cato,  which  he  calllcd  Auti- 
Catones  ;  thefe  are  mentioned  by  Juvenal,  Cicero,  &c. 
Vives  aflures  ns,  he  had  feen  Casfar's  Anti-Catones  in 
an  ancient  library. 

ANTIBACCHIUS,  in  ancient  poetry,  a  foot  con- 
fiding of  three  syllables,  the  two  firft  long,  and  the 
laft  one  ftiort:  fuch  is  the  word  amblre. 

ANTIBES,  a  fea-port  town  of  Provence  in  France, 
with  a  ftrong  caflle.  Its  territory  produces  excellent 
fruit ;  and  the  town  ftands  oppollte  to  Nice,  in  the 
Mediterranean.     E.  Long.  7.  5.  N.  Lat.  43.  3$. 

ANTICHAMBER,  an  outer  chamber  for  flrangers 
to  wait  in,  till  the  perfon  to  be  fpoken  with  is  at  lei- 
fure. 

ANTICHORUS,  in  botany :  a  genus  of  the  mono- 
gynia  order,  belonging  to  the  oetandria  clafs ;  of  which 
the  elTential  characters  are  :  The  calyx  is  a  four-leav'd 
periamhium :  The  corolla  conlifls  of  four  expanding 
petals :  The  pericarpium  is  a  capfule,  above,  fubnlated, 
with  four  cells  and  four  valves :  The  feeds  are  very 
numerous.  There  is  but  one  fpecies,  the  depreffus,  a 
native  of  Arabia. 

ANTICHRIST,  among  ecclefiaftical  writers,  de- 
notes a  great  adverfary  of  Christianity,  who  is  to  ap- 
pear upon  the  earth  towards  the  end  of  the  world. 

We  have  demonstrations,  difputations,  and  proofs, 
in  great  order  and  number,  both  that  the  pope  is,  and 
that  he  is  not  Antichrift. 

F.  Calmetls  very  large  in  defcribing  the  father  and 
mother  of  Antichrift,  his  tribe  and  pedigree,  his  wars 
and  conquefts,  his  atchievements  againft  Gog,  Ma- 
gog, &c. 

Some  place  his  capital  at  Constantinople,  others  at 
Jerusalem,  others  at  Mofcow,  and  fome  few  at  Lon- 
don ;  but  the  generality  at  Rome,  though  thefe  last  are 
divided.  Grotius  and  fome  others  fuppofe  Rome  Pagan 
to  have  been  the  feat  of  Antichrift :  molt  of  the  Lu- 
theran and  reformed  doctors  contend  earnestly  for 
Rome  Christian  under  the  papal  hierarchy.  In  fact, 
the  point  having  been  maturely  debated  at  the  council 
of  Gap,  held  in  1603,  a  refolution  was  taken  thereup- 
on, to  infert  an  article  in  the  confeflion  of  faith,  where- 
by.thc  pope  isformally  declared  to  be  Antichrist. — Pope 
Clement  VIII.  was  flung  to  the  quick  with  this  deci- 
sion ;  and  even  king  Kenry  IV.  of  France  was  not  a 


little  mortified,  to  be  thus  declared,  as  hefaid,  an  imp  Anti. 

of  Antichrist.  '   ' «-i — ' 

M.  leClerc  holds,  that  the  rebel  Jews  and   [] 
leader  Simon,  whofc  hiltory  is  given  by  Jofcphus,  are 
to  be  reputed  as  the  true  Antichrift.     Lightfoot  and 
Vanderhart  rather  apply  this  character  to  the  Jew 
Sanhedrim.     Hippolitus  and  others  held  that  the  devil 
himfelf  was  the  true  Antichrift ;  that  he  was  10  be 
carnate,  and  make  his  appearance  in  human  lha;:c  be- 
fore the  confummation  of  all  things.     Others  amonr; 
the  ancients  held  that  Antichrist  was  to  be  born  of  a 
virgin,  by  fome  prolific  power  imparted  to  her  by  the 
devil.     A  modern  writer*  of  the  female  fcx,  whom     •  Baglc's 
many  hold  for  a  faint,  has  improved  on  this  fentiment;  Di3iona- 
maintaining  that  Antichrist  is  to  be  begotten  by  the  dc-  r3r>  vf ce 
vil  on  the  body  of  a  witch,  by  means  of  the  femen  of  Bm,rV 
a  man  caught  in  the  cornmuTion  of  a  certain  crime,  and 
conveyed,  &c. 

Hunnius  and  fome  authors,  to  fecure  Antichrist  to 
the  pope  (notwithstanding  that  this  latter  fecm- 
ed  excluded  by  not  being  of  the  tribe  of  Dan)j 
have  broke  in  upon  the  unity  of  Antichrist,  and 
alien  there  is  to  be  both  an  eastern  and  a  western 
Antichrist. 

Father  Malvenda,  a  Jefuit,  hath  publilhed  a  large 
work  intitled  Antichrijlo,  in  which  this  subject  is  am- 
ply difcufled.  It  consists  of  thirteen  books.  In  the 
first  he  relates  all  the  opinions  of  the  Fathers  with  re- 
gard to  Antichrift.  In  the  fecond,  he  fpeaks  of  the 
times  when  he  shall  appear ;  and  lhows,  that  all  th« 
fathers  who  fuppofed  Antichrist  to  be  near  at  hand, 
judged  the  world  was  near  its  period.  In  the  third,  he 
difcourfes  of  his  origin  and  nation ;  and  lhows  that  he 
is  to  be  a  Jew  of  the  tribe  of  Dan  :  this  he  founds  on 
the  authority  of  the  fathers ;  on  the  panage  in  Genefis 
xlix.  r  7.  Dan  /hall  be  a  ferpent  by  the  way,  &c. ;  on 
that  of  Jeremy  viii.  10.  where  it  is  faid,  The  armies  of 
Dan  Jhall  devour  the  earth ;  and  on  Rev.  vii.  where 
St.  John  enumerating  all  the  tribes  of  Israel,  makes  no 
mention  of  that  of  Dan.  In  the  fourth  and  fifth  books, 
he  treats  of  the  lign^  of  Antichrist.  In  the  sixth,  of 
his  reign,  and  wars.  In  the  feventh,  of  his  vices.  In 
the  eighth,  of  his  doctrine  and  miracles.  In  the  ninth, 
of  his  perfecutions:  and  in  the  reft  of  the  coming  of 
Enoch  and  Elias,  the  conversion  of  the  Jews,  the  reign 
of  Jefus  Christ,  and  the  death  of  Antichrift,  after  he 
has  reigned  three  years  and  an  half.  See  alfo  Loiuma/i 
on  the  Revelation. 

How  endlefs  are  conjectures  !  Some  of  the  Jews,  we 
are  told,  actually  took  Cromwell  for  the  Chriit :  while 
fome  others  have  laboured  to  prove  him  Antichrift 
himfelf.  PfafFus-  affures  us  he  few  a  folio  book  in  the 
Bodleian  library,  written  on  purpose  to  demonstrate 
this  latter  pofition. 

Upon  the  whole,  the  Antichrift  mentioned  by  the 
apostle  John,  1.  Ep.  ii.  iS.  and  more  particularly  de- 
fcribed  in  the  book  of  Revelation,  fcems  evidently  to 
be  the  fame  with  the  Man  of  Sin,.&.c  characterised 
by  St  Paul  in  his  fecond  Epiftle  to  the  ThetTalonians, 
ch.  ii.  And  the  entire  defcription  literally  applies  to 
the  exceifes  of  papal  power.  Had  the  right  of  private 
judgment, fays  an  excellent  writer,  been  always  adopt- 
ed and  maintained,  Antichrift  could  never  have  been; 
and  when  the  facred  right  comes  to  be  univerfally  af- 
L  2  fcrted, 
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Antichrifti- ferted,  and  men  follow  the  voice  of  their  owareafon 
anifra      aU(j  confeiences,  Antichrift  can  be  no  more. 


n 

Aotidefma. 


ANTICHRISTIANISM,  a  ftate  or  quality  in  per- 
fons  or  principles,  which  denominates  them  antichrif- 
tian,  or  oppofite  to  the  kingdom  of  Chrift. 

M.  Jnrieix  takes  the  idea  of  the  unity  of  the  church 
to  have  been  the  fourcc  of  Antichrijlianifm.  Had  not 
mankind  been  infatuated  with  this,  they  would  never 
have  ftood  in  fuch  awe  of  the  anathemas  of  Rome.  It 
is  on  this  the  popes  erected  their  monarchial  power. 

ANTICHR1ST1ANS  properly  denote  the  followers 
or  worihippers  of  Antichrift. 

Antichristians  are  more  particularly  underftood 
ef  thofe  who  fet  up  or  believe  a  falfe  Chrift,  or  Mef- 
iiah. 

ANTICHTHONES,  in  ancient  geography,  an 
appellation  given  to  the  inhabitants  of  oppofite  hemi- 
fpheres. 

ANTICOR,  or  ANTicoEUR,among  farriers,  an  in- 
ftammation  in  a  horfe's  throat,  being  the  feme  with 
the  quinzy  in  mankind.    See  Farriery,  xxxvii.  2. 

ANTICOSTE,  a  barren  ifland  lying  in  the  mouth 
of  the  river  St  Laurence,  in  North  America.  W.  Long. 
64.  16.  N.  Lat.  from  49  to  53. 

ANTICYRA  (anc.  geog.),  a  town  in  Phocis,  on 
the  Corinthian  bay,  oppolite  to  Cirrha,  lying  to  the 
weft  on  the  fame  bay.  The  Phoceans  feizing  the  tem- 
ple of  Apollo  at  Delphi,  a  war,  called  the /acred,  com- 
menced, and  lafted  ten  years  ;  when  Philip,  father  of 
Alexander  the  great,  avenged  the  god,  by  deftroying 
many  of  the  cities  of  the  pillagers.  Anticyra  was  one 
of  the  number.  It  was  again  taken  and  fubverted  by 
Atilius  a  Roman  general  in  the  war  with  the  Macedo- 
nians. It  afterwards  became  famous  for  its  hellebore. 
That  drug  was  the  root  of  a  plant,  the  chief  produce 
of  the  rocky  mountains  above  the  city,  and  of  two 
kinds;  the  black,  which  had  a  purgative  quality ;  and 
the  white,  which  was  an  emetic.  Sick  perfons  refort- 
ed  to  Anticyra  to  take  the  medicine,  which  was  pre- 
pared there  by  a  peculiar  and  very  excellent  recipe  : 
Hence  the  adage,  Naviget  Anticy ram,  (Hor.)  By  the 
port  in  the  fecond  century  was  a  temple  of  Neptune, 
not  large,  built  with  felefted  ftones,  and  the  infide 
white-warned ;  the  ftatue  of  brafs.  The  agora  or 
market-place  was  adorned  with  images  of  the  fame  me- 
tal ;  and  above  it  was  a  well  with  a  fpring,  Iheltered 
from  the  fun  by  a  roof  fupported  by  columns.  A  little 
higher  was  a  monument  formed  with  fuch  ftones  as  oc- 
curred, and  defigned,  it  is  faid,  for  the  fons  of  Iphitus. 
One  of  thefe,  Schedius,  was  killed  by  Hc&or,  while 
fighting  for  the  body  of  Patroclus,  but  his  bones  were 
tranfported  to  Anticyra ;  where  his  brother  died  after 
his  return  from  Troy.  About  two  ftadia  or  a  quarter 
of  a  mile  diftant  was  a  high  rock,  a  portion  of  the 
mountain,  on  which  a  temple  of  Diana  ftood,  the  image 
bigger  than  a  large  woman,  and  made  by  Praxitellcs. 
The  walls  and  other  edifices  at  Anticyra  were  probably 
creftcd  like  the  temple  of  Neptune,  with  ftones  or 
pebbles.  The  fite  is  now  called  Afprofpitia,  or  The 
White  Honfcs ;  and  fome  traces  of  the  buildings  from 
which  it  was  fo  named  remain.  The  port  is  land-lock- 
ed, and  frequented  by  veflcls  for  corn.  Some  paces 
up  from  the  fea  is  a  fountain. 

ANTIDESMA,  in  botany,  a  genus  of  the  dioecia 
crdcr,  belonging  to  the  pentandria  clafs  of  plants.  The 


calyx  of  the  male  is  five-leav'd ;  thereis  no  corolla';  the  Antidico- 
antherce  are  bifid  :  The  female  calyx  is  five-leav'd  ;  the  marianites 
corolla  is  wanting;   the  jligmata  are  five  ;  the  berry  is  ': 

cylindric  and  one-feeded.     There  is  but  one  fpecies,  ^m     " '"'" 
the  alexiteria,  a  native  of  India. 

ANTIDICOMARIANITES,  ancient  heretics,  who 
pretended  that  the  holy  virgin  did  not  preferve  a  per- 
petual virginity,  but  that  {he  had  feveral  children  by 
Jofeph  after  our  Saviour's  birth. — Their  opinion  was 
grounded  on  fome  expreffions  of  our  Saviour,  wherein 
he  mentions  his  brothers  and  his  fifters;  and  of  St 
Matthew,  where  he  fays,  that  Jofeph  knew  not  Mary 
till  lhe  brought  forth  her  firft-born  fon.  The  Antidi- 
comarianites  were  the  difciplesof  Helvidius  and  Jo- 
vinian,  who  appeared  in  Rome  towards  the  clofe  of  the 
fourth  century. 

ANTIDORON,  in  ecclefiaftical  writers,  a  name 
given  by  the  Greeks  to  the  confecrated  bread,  out  of 
which  the  middle  part,  marked  with  the  crofs,  where- 
in the  confecration  refides,  being  taken  away  by  the 
prieft,  the  remainder  is  diftributed  after  mafs  to  the 
poor.  On  the  fides  of  the  antidoron  arc  imprefTcd 
the  words  Jefus  Chrijlus  vicit.  The  word  is  formed 
from  </v»p «,  donum,  "  a  gift,"  as  being  given  away 
loco  mutier.it,  or  in  charity.  The  antidoron  is  alio 
called  pants pruefati ftificatus .  Somefuppofe  the  antidor- 
on to  be  diftributed  in  lieu  of  the  facrament,  to  fuch  as 
were  prevented  from  attending  in  perfon  at  the  cele- 
bration ;  and  thence  derived  the  origin  of  the  word,  the 
eucharift  being  denominated  dorott,  "  gift,"  by  way 
eminence. 

ANT1DOSIS,  in  antiquity,  denotes  an  exchange 
of  eftates,  practifed  by  the  Greeks  on  certain  occa- 
fions  with  peculiar  ceremonies,  and  firft  inftituted  by 
Solon. 

When  a  perfon  was  nominated  to  an  office,  the  ex* 
pence  of  which  he  was  not  able  to  iupport,  he  had  re- 
courfe  to  the  antidofis;  that  is,  he  was  to  feek  fome  o- 
other  citizen  of  better  fubftance  than  himfelf,  who  was 
free  from  this,  and  other  offices;  in  which  cafe  the 
former  was  excufed.  In  cafe  the  perfon  thus  fubftitut- 
ed  denied  himfelf  to  be  the  richeft,  they  were  to  ex- 
change eftates  after  this  manner;  the  doors  of  their 
houfeswere  clofe  (hut  up  and  fealcd,  that  nothing  might 
be  conveyed  away  ;  then  both  took  an  oath  to  make  a 
faithful  rlifcovery  of  all  their  eftedts,  except  what  lay 
in  the  filver-mines,  which  by  the  laws  was  excufed  from 
all  impofts;  accordingly,  within  three  days,  afulldif- 
covery  and  exchange  of  eftates  was  made. 

ANTIDOTE,  among  phylicians,  a  remedy  taken 
to  prevent,  or  to  cure,  the  effects  of  poifon,  &c. 

ANTIENT.     See  Ancient. 

ANTIGONEA,  or  Antigonia  (anc.  geog.),  a 
town  of  Bithynia,  fo  called  from  Antigonus,  the  fon 
of  Philip,  and  afterwards  called  Nicaa  (Strabo,  Ste- 
phanus.)  Another  of  Epirus,  to  the  north  of  the 
Monies  Ceraunii,  oppofite  to  the  city  of  Oricum  (Po- 
lybius  Ptolemy.)  A  third  of  Arcadia,  namely  Man- 
tinea,  {o  called  in  honour  of  king  Antigonus  (Plu- 
tarch, Paufanias.)  A  fourth  in  Macedonia,  in  the 
territory  of  Mygdonia  (Pliny,  Ptolemy.)  A  fifth  in 
the  territory  of  Chalcidice,  in  Macedonia,  on  the  eaft 
fide  of  the  Sinus  Thermaicus  (Livy.)  A  fixth  of 
Syria,  built  by  Antigonus,  not  far  from  Antioch,  oa 
the  Crontes  (Stephanus)  ;  but  foon  after  deftroyed  by 

Seleucns,, 


ANT 


[     85     ] 


ANT 


Antigonus  Seleucus,  who  removed  the  inhabitants  to  Selcucia,  a 
i!         town  built  by  him  (Diodorus  Siculus.)     A  fcventh  of 
Antigua,   •proas,  called  Alexandrea  in  Pliny's  time. 

""  ANTIGONUS,  one  of  Alexander's  commanders, 

to  whom  Alia  fell.  He  conquered  Eumenes,  and  ex- 
pelled Selencus  out  of  Syria;  who  flying  to  Ptolemy 
Lagus  in  Egypt,  a  bloody  war  commenced  betwixt 
him,  Caflander,  and  Antigonus,  wherein,  by  the  help 
of  his  fon  Demetrius,  Antigonus  prevailed,  and  built 
the  city  Antigonia,  anno  Romas  448.  Afterward 
Caflander,  Seleucus,  and  Lyfimachus,  uniting  againft 
him,  routed  him,  in  league  with  king  Pyrrhus,  and 
flew  him  near  Epirus,  301  years  before  Chrift. 

Antigonus,  king  of  the  Jews,  was  the  fon  of  Aii- 
ftobulus.  He  entered  into  an  alliance  with  the  king  of 
the  Parthians,  and  befieged  Jerufalem.  He  cut  oii  his 
uncle  Hircanus's  ears,  to  incapacitate  him  for  the  high- 
priefthood ;  and  put  Jofephus,  Herod's  brother,  to 
death.  At  length,  Herod  took  him  and  fent  him  to 
M.  Anthony ;  who,  to  gratify  Herod,  cut  off  his 
head,  and  thereby  extinguifhed  the  Afmoneans,  who 
had  reigned  126  years.  This  happened  36  years  be- 
fore Chrift. 

ANTIGRAPHUS,  in  antiquity,  an  officer  of  A- 
thens,  who  kept  a  counterpart  of  the  apodecti,  or 
chief  treasurer's  account,  to  prevent  miftakes,  and 
keep  them  from  being  falfified. 

Antigrapus  is  alfo  ufed,  in  middle-age  writers, 
for  a  fecretary  or  chancellor.  He  is  thus  called,  ac- 
cording to  the  old  gloflarifts,  on  account  of  his  wri- 
ting anfvvers  to  the  letters  fent  to  his  mafter.  The  an. 
tigraphus  is  fomctimes  alfo  called  archigraphus  ;  and 
his  dignity  autigraphia  or  archigraplria. 

Antigraphus  is  alfo  ufed  in  Ilidorus  for  one  of 
the  notes  of  fentences,  which  is  placed  with  a  dot  to 
denote  a  diverfity  of  fenfe  in  tranllations. 

Antigraphus  is  alfo  applied  in  ccclefiaftical  wri- 
ters to  an  abbreviator  of  the  papal  letters.  In  which 
fenfe  the  word  is  ufed  by  pope  Gregory  the  Great  in 
his  regifter.  Of  late  days  the  office  of  antigraphus 
confifts  in  making  minutes  of  bulls  from  the  petitions 
agreed  to  by  his  holincfs,  and  renewing  the  bulls  after 
engroffing. 

ANTIGUA,  one  of  the  Antilles  or  Caribbee  iflands, 
fituated  20  leagues  eaft  of  St  Chriftopher's,  in  W. 
Long.  62.  5.  and  N.  Lat.  17.  30.  It  is  about  jo 
miles  in  circumference,  and  is  reckoned  the  largeft  of 
all  the  Britilh  leeward  iflands. 

This.ifland  having  no  rivers,  and  but  few  fprings, 
or  fuch  as  are  brackiih,  the  inhabitants  are  obliged  to 
prefer.ve  the :rain- water  in  dfterns.  The  air  here  is 
not  fo  wholefome  as  in  the  neighbouring  iflands,  and 
it  is  more  fubjcSt  to  hurricanes;  but  it  has  excellent 
harbours,  particularly  Englilh  Harbour,  which  is  ca- 
pable of  receiving  the  largeft  man  of  war  in  the  navy. 
Here  is  alfo  a  dock-yard,  fupplied  with  all  ftores  and 
conveniences  for  repairing  and  careening  fliips.  The 
principal  trade,  however,  iscarricd  on  in  the  harbour 
of  St  John's,  the  capital,  fituated  in  the  north-weft 
part  of  the  illand,  and  which  has  water  fufliciently 
deep  for  merchant  veflels.  The  town  of  St  John's 
was  once  in  a  very  flourilhing  condition,  as  may  be 
judged  by  the  lofs  fuftained  at  the  late  fire,  which  was 
computed  at  the  amazing  fum. of  L. 400,000. 
,    This  iflaud  was  firft  attempted  to  be  fettled  by  Sir 


Thomas  Warner,  about  the  fame  lime  with  St  Chri-  Antijuglw 
ftopher's  and  Nevis  :  but  no  cftablifhment  then  took 
place.  It  was  afterwards  granted  by  Charles  II.  10  ■Amimen- 
Lord  Willoiighby,  then  governor  of  Barbadocs,  who  ..  fi*^""  . 
fettled  a  colony  upon  it  in  the  fpace  of  a  few  years. 
In  a  fhort  time,  but  by  what  means  is  not  evident, 
it  became  again  the  public  property.  It  raifes  at  prc- 
fent  about  16,000  hogflicads  of  fugar,  which  was  at 
firft  of  a  very  bad  quality,  unfit  for  tha  Englilh  mar- 
ket; but  the  planters  have  greatly  improved  their 
ftaple  fmce,  and  it  is  now  as  good  as  in  any  of  the 
other  iflands.  It  has  continued  unmolefted  in  all  the 
late  wars  with  France.  The  number  of  white  inhabi- 
tants is  reckoned  about  10,000.  It  is  divided  into  five 
parilhes  ;  that  of  St  John's-town,  which  is  reckoned 
ihe  capital  of  the  north-weft  part,  and  confifts  of  above 
2oohoufes;  ihofe  of  Falmouth,  Porham,  and  Bridge- 
to  ,vn,  on  the  fouth-fide  ;  and  St  Petcrs's,  which  is  no 
town,  but  lies  almoft  in  the  middle  of  the  illand. 

ANTIGUGLER,  is  a  crooked  tube  of  metal,  fo 
bent,  as  eaiily  to  be  introduced  into  the  necks  of  bot- 
tles, and  ufed  in  decanting  liquors,  without  diftiirbing 
them.  For  this  purpofe  the  bottle  Ihould  be  a  little 
inclined,  and  about  half  a  fpoonful  of  the  liquor  pour- 
ed out,  fo  as  to  admit  an  equal  quantity  of  air  ;  let 
one  end  of  the  bent  tube  be  flopped  with  the  finger, 
whilft  the  other  is  thruft  into  the  body  of  the  liquor 
near  to  the  bubble  of  air  already  admitted.  When  the 
finger  is  taken  off,  the  bottle  will  have  vent,  and  the 
liquor  will  run  out  fteadily  and  undifturbed. 

ANTIHECTICS,  in  pharmacy,  medicines  good  in 
hectical  difordcrs. 

ANTIHECTICUM  poterii,  the  name  of  a  me- 
dicine formerly  much  celebrated,  but  now  laid  alide  in 
common  practice. 

ANTILIBANUS  (anc.  geog.),  a  mountain  of 
Ccelofyria,  which  bounds  it  on  the  fouth,  running  pa- 
rallel with  Libanus  :  they  both  begin  a  little  above 
the  fea,  Libanus  near  Tripolis,  Antilibanus  at  Sidon  ; 
and  both  terminate  near  the  mountains  of  Arabia, 
which  run  to  the  north  of  Damafcus,  and  the  moan- 
tains  of  Traconitis,  and  there  end  in  other  mountains 
(Sirabo.)  The  Scripture  making  no  diftindion  be- 
tween Libanus  and  Antilibanus,  calls  them  by  the  com- 
mon name  Lebanon. 

ANTILLES,  the  French  name  for  the  Caribee 
iflands. 

ANTILOGAR1THM,  the  complement  of  the  lo- 
garithm of  a  fine,  tangent,  or  fecant ;  or  the  difference 
of  that  logarithm  from  the  logarithm  of  90  degrees. 

ANTILOGY,  in  matters  of  literature,  an  incon- 
fiftency  between  two  or  more  pauages  of  the  fame 
book. 

ANTILOPE.     SeeCAPRA. 

ANTIMENSIUM,  a  kind  of  confecrated  table- 
cloth, occafionally  ufed  in  the  Greek  church,  in  places 
where  there  is  no  proper  altar.  F.  Goar  obferves,  that 
in  regard  the  Greeks  had  but  few  confecrated  churches, 
and  that  confecrated  altars  are  not  things  ealy  to  be 
removed  ;  that  church  has,  for  many  ages,  made  ufc 
of  certain  confecrated  fluffs  or  linens,  called  antimen- 
Jia,  to  ferve  the  purpofes  thereof. 

Antimensium,  in  the  Greek  church,  anfwers  to 
the  altare  portable,  or  portable  altar,  in  the  Latin, 
church.    They  are  both  only  of  late  invention,  though 
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AntimenGa  Habcrtus  would  have  them  as  old  as  St  Bafi!.  But 
H  Durant  and  Bona  do  not  pretend  to  rind  them  in  any 
Antimony  aut[lor  before  the  time  of  Bede  and  Charlemagne. 

Antimensia  is  alfo  applied  to  other  tables,  nfedin 
offices  of  religion,  befides  thofe  whereon  the  eucharift 
is  administered  :  fuch,  e.g.  are  thofe  whereon  the  host 
is  expofed,  &c.  The  origin  of  the  Antimenlia  is  de- 
fcribed  by  Meurfius  ;  when  the  bilhop  had  confecrated 
a  church,  the  cloth  which  had  been  fpread  on  the 
ground,  and  over  the  communion  table,  was  torn  in 
pieces,  and  distributed  among  the  priests,  who  carried 
each  a  fragment  away,  to  ferve  to  cover  the  tables  in 
their  churches  and  chapels.  Not  that  it  was  neceflary 
that  fuch  cloths  should  be  laid  on  all  tables  ;  but  only 
on  thofe  which  cirher  were  not  confecrated,  or  at  leaft 
whole  confecration  was  doubted  of. 

ANTIMERIA,  in  grammar,  a  figure  whereby  one 
part  of  fpeech  is  nfed  for  another  :  e.  g.  velle  fuam 
cuique  eft,  for  voluntas  fua  cuique  eft  ;  alfo,  populus 
Jaii  rex,  for  populus  late  regnans. 

Antimeria,  in  a  more  restrained  fenfe,  is  a  figure 
where  the  noun  is  repeated  instead  of  the  pronoun. 
The  antimeria  is  frequent  in  the  Hebrew,  and  is  fome- 
times  retained  in  our  version  of  the  Old  Testament  ac- 
cordingly :  e.  g.  Hear  my  voice,  ye  -wives  of  Lantech, 
for  my  wives,  Gen.  iv.  23. 

ANTIMETABOLE,  in  rbetoric,  a  figure  which 
fets  two  things  in  opposition  to  each  other.  The  word 
is  Greek,  compounded  of  »«,  againft,  and  /MraCoxn 
from  jusTafaxxa,  I  Jhift  or  transfer  ;  i.  e.  a  shifting,  or 
fetting  two  things  over-againlt  each  other.  This  fi- 
gure is  twice  exemplified  in  an  apophthegm  of  Mufo- 
nius :  which,  on  account  of  its  excellence,  is  called  au- 
reum  mtmitum,  the  golden  maxim  or  precept. 

Av  T/  «rpa^»c  x«\ov  y.tra   iamx,    •  /jlsi  ietovo;  o/^th/,   to  <ft 

x«>.of  y.viti. 
At  ri  wriiYims  aio-^pen  ftira  nfmtii,   to  f/.w  mfu   o;ys<r«;,   to 

<Ts  et/^pOV    fJLittl. 

In  Englifh  thus  : 
"  Allowing  the  performance  of  an  honourable  action 
to  be  attended  with  labour  ;  the  labour  is  foon  over,  but 
the  honour  immortal :  whereas,  mould  even  pleasure 
wait  on  the  commiflion  of  what  is  dishonourable,  the 
pleasure  is  foon  gone,  but  the  difhonour  eternal." 

ANTIMETATHESIS,  in  rhetoric,  is  the  inver- 
sion of  the  parts  or  members  of  an  Antithefis.  Such 
is  that  of  Cicero,  in  Verrem,  lib.  iv.  cap.  52.  "  Com- 
pare this  peace  with  that  war  ;  the  arrival  of  this  go- 
vernor with  the  victory  of  that  general  ;  his  profligate 
troops  with  the  invincible  army  ot  the  other;  the  lux- 
ury of  the  former  with  the  temperance  of  the  latter  : 
yon  will  fay,  that  Syracufe  was  founded  by  him  who 
look  it ;  and  taken  by  him,  who  held  it  when  found- 
ed." 

ATIMONARCHICAL,  an  appellation  given  to 
whatever  oppofes  monarchical  government. 

ANTIMONIALS,  in  medicine,  preparations  of 
antimony.     See  Pharmacy. 

ANTIMONY,  a  blackifh  mineral  substance,  flam- 
ing the  hands,  full  of  long,  mining,  needle-like  Arise, 
hard,  brittle,  and  considerably  heavy.  It  is  found  in 
different  partsof  Europe,  as  Bohemia,  Saxony,  Tranfyl- 
vania,  Hungary,  France,  and  England  ;  commonly  in 
mines  by  itfelf,  intermixed  with  earth  and  stony  mat- 
ters.    Sometimes  it  is  blended  with  the  richer  ores  of 


filver,  and  renders  the  extraction  of  that  metal  difficult  Antimony, 
by  volatillizing  a  part  of  the  filver,  or,  in  the  language  w~^< 
of  the  miners,  robbing  the  ore.     See  Metallurgy 
for  the  different  operations. 

Antimony  is  the  ftibiinn  of  the  ancients  ;  by  the 
Greeks  called  tift/ti.  The  reason  of  its  modern  deno- 
mination, antimony,  is  usually  referred  to  Basil  Valen- 
tine, a  German  monk,  who,  as  the  tradition  relates, 
having  thrown  fome  of  it  to  the  hogs,  obferved,  that, 
after  purging  them  violently,  they  immediately  grew 
fat  upon  it.  This  made  him  think,  that,  by  giving 
his  fellow-monks  a  like  dofe,  they  would  be  the  better 
for  it.  The  experiment,  however,  succeeded  fo  ill, 
that  they  all  died  of  it ;  and  the  medicine  thencefor- 
wards  was  called  antimony,  <j.  d.  anti-monk. 

Ufes.  Antimony  at  first  was  of  fervice  only  in  the 
composition  of  paint.  Scripture  describes  it  to  us  as 
a  fort  of  paint,  with  which  the  women  blackened  their 
eye-brows.  Jezebel,  understanding  that  Jehu  was  to 
enter  Samaria,  painted  her  eyes  with  antimony  ;  or, 
according  to  the  Hebrew,  "  put  her  eyes  in  antimo- 
ny." As  large  black  eyes  were  thought  the  finest, 
they  of  both  fexes,  who  were  careful  of  their  beauty, 
rubbed  their  eyes,  eye-lids,  and  round  the  eyes,  with 
a  needle  dipped  in  a  box  of  paint  made  of  antimony, 
with  a  defign  of  blackening  them. — At  this  day,  the 
women  of  Syria,  Arabia,  and  Babylonia,  anoint  and 
blacken  themfelves  about  the  eyes ;  and  both  men  and 
women  put  black  upon  their  eyes  in  the  defert,  to 
preferve  them  from  the  heat  of  the  fun  and  the  pier- 
cing of  its  rays.  Mr  Darvieux  tells  us,  that  the  Ara- 
bian women  border  their  eyes  with  a  black  colour  made 
of  tutty,  which  the  Arabians  call  rehel.  They  draw 
a  line  of  the  kind  of  blacking  without  the  corner  of 
their  eyes,  to  make  them  appear  larger.  Ifaiah,  in 
his  enumeration  of  the  feveral  ornaments  belonging  to 
the  daughters  of  Sion,  has  not  forgot  the  needles 
which  they  made  life  of  in  painting  their  eyes  and  eye- 
lids. Nor  has  this  practice  efcaped  the  lalh  of  Juve- 
nal : 

Ille  fupercilium  madidafuligine  tiniltim 

Obliqua  producit  acu,  pingitque  tr ententes 

Attollens  oculos.  ' 

Ezekiel,  difcovering  the  irregularities  of  the  Jewifh 
nation  under  the  idea  of  a  debauched  woman,  fays, 
that  fhe  bathed  and  perfumed  herfelf,  and  that  Ihe 
anointed  her  eyes  with  antimony.  Job  fhows  suffi- 
ciently how  much  antimony  was  in  esteem,  by  calling 
one  of  his  daughters  a  veffel  of  antimony,  or  a  box  to 
put  paint  in,  comu  ftibii.  The  author  of  the  Book  of 
Enoch  fays,  that  before  the  deluge  the  angel  Azleel 
taught  young  women  the  art  of  painting  themfelves. 

Tertullian  and  St  Cyprian  have  declaimed  very 
warmly  againft  this  custom  of  painting  their  eyes  and 
eye-brows,  which  was  much  praclifed  in  Afric  even 
by  the  men:  Intinge  oculos  tttos  non  fti'bio  diaboli,  fed 
collyrio  Chrifli,  fays  St  Cyprian.  Pliny,  speaking  of  • 
the  Romanladies,  fays,  that  they  painted-  their  very 
eyes  :  Tanta  eft  decoris  affetlatio,  ut  tingantur  oculi 
quoque.  Sardanapalus  painted  his  eyes  and  eye-brows. 
Jofephus  reproaches  the  feditious  with  the  fame,  who 
affumed  the  name  of  zealots,  and  made  themfelves  maT 
iters  of  the  temple  of  Jerufalem. 

The  modern  ufes  of  antimony  are  very  numerous 
and  important.     It  is  a  common  ingredient  in  fpecula 
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Antimony  or  burning  concaves,  ferving  to  give  the  compolition 

II         a  finer  texture.     It  makes  a  part  in  bell  metal,  and 

Antinomi-  renc]crs  tne  found  more  clear.     It  is  mingled  with  tin, 

.    a"5,     ,  to  make  it  more  hard,  white,  and  founding;  and  with 

lead,  in  the  calling  of  printers  letters,  to  render  them 

more  fmonth  and,  firm.     It  is  alfo  a  general  help  in 

the  melting  of  metals,  and  efpecially  in  the  calling  of 

cannon  balls.     It  is  likewife  made  nfe  of  for  purifying 

and  heightening  the  colour  of  gold.    See  Chemistry, 

Goto,  Purification,  &c. 

For  a  long  time  this  mineral  was  efleemed  poifonous. 
In  ij66,  its  ufe  was  prohibited  in  France  by  an  edicTt 
of  parliament;  and  in  1609,  one  Befnier  was  expelled 
the  faculty  for  having  given  it.  The  edict  was  re- 
pealed in  165:0;  antimony  having  a  few  years  before 
been  received  into  the  number  of  purgatives.  In  1668, 
a  new  edict  came  forth,  forbidding  its  ufe  by  any  but 
doctors  of  the  faculty. — It  is  now  univerfally  allowed, 
that  pure  antimony  in  its  crude  ftate  has  no  noxious 
quality ;  and  that  though  many  of  its  preparations  are 
mofl  virulently  emetic  and  cathartic,  yet,  by  a  (light 
alteration  or  addition,  they  lofe  their  virulence,  and 
become  mild  in  their  operation.  See  Chemistry  and 
Pharmacy. 

The  virtues  of  antimony  in  the  difeafes  of  animals 
are  greatly  extolled.  Pigs  that  have  the  mealies  are 
at  all  times  recovered  by  it,  which  proves  it  a  great 
purifier  of  the  blood.  Horfes  who  have  running  heels 
that  cannot  be  cured  by  the  common  methods  ufed 
by  the  farriers,  will  generally  be  cured  by  this  medi- 
cine in  a  little  time.  The  manner  of  ufing  it  is  this : 
Mix  one  dram  with  every  feeding  of  oats  which  the 
horfe  has  in  a  morning.  It  is  belt  put  together  in  one 
place,  buried  under  a  few  oats ;  and  the  horfe's  head 
being  with-held  a  little,  and  then  let  go  jufl  againfl 
that  place,  he  will  take  it  all  in  at  a  mouthful.  Some 
horfes  do  not  diflike  it ;  others  obflinately  refufe  it, 
but  to  thefe  it  may  eafily  be  given  in  balls.  The  vir- 
tues of  this  drug  in  fattening  of  cattle  has  been  thought 
imaginary,  but  experiment  proves  it  to  be  a  real  truth. 
A  horfe  that  is  lean  and  fcabby,  and  not  to  be  fatted 
by  any  other  means,  will  become  fat  on  taking  a  dofe 
of  antimony  every  morning  for  two  months  together. 
A  boar  fed  for  brawn,  and  having  an  ounce  of  anti- 
mony given  him  every  morning,  will  become  fat  a  fort- 
night fooner  than  others  put  into  the  flye  at  the  fame 
time,  and  fed  in  the  fame  manner,  but  without  the 
antimony. 

ANTINOE.     See  Enfine'. 

ANTINOEIA,  in  antiquity,  annual  facrifices,  and 
quinquennial  games,  in  memory  of  Antinous  the  Bithy- 
nian.  They  were  inftituted  at  the  command  of  Adrian 
the  Roman  emperor,  at  Mantinea  in  Arcadia,  where 
Antinous  was  honoured  with  a  temple  and  divine  wor- 
fhip. 

ANTINOMIANS,  in  ecclefiaftical  hiftory,  certain 
heretics  who  maintain  the  law  of  no  ufe  or  obligation 
tinder  the  gofpel-difpenfation,  or  who  hold,  doctrines 
that  clearly  fupercede  the  neceflity  of  good  works  and 
a  virtuous  life.  The  Antinomians  took  their  ori- 
gin from  John  Agricola  about  the  year  1538;  who 
taught,  that  the  law  is  no  ways  neceflary  under  the 
gofpel ;  that  good  works  do  not  promote  our  falvation, 
nor  ill  ones  hinder  it ;  that  repentance  is  not  to  be 


preached  from  the  decalogue,  but  only  from  the  go-  Antlnomi- 
fpel. 

This  feet  fprung  up  in  England  during  the  protec- 
torate of  Oliver  Cromwell,  and  extended  their  fyftem 
of  libertinifm  much  farther  than  Agricola  the  dilciple 
of  Luther.  Some  of  their  teachers  exprefsly  maim, 
ed,  that  as  the  elect  cannot  fall  from  grace,  nor  forfeit 
the  Divine  favour,  the  wicked  actions  they  commit 
are  not  really  finful,  nor  are  to  be  coniidercd  as  inltan- 
ces  of  their  violation  of  the  divine  law;  and  that  cou- 
fequently  they  have  no  occafion  cither  to  confefs  thtir 
fins,  or  to  break  them  off  by  repentance.  According 
to  them,  it  is  one  of  the  cflential  and  diftinctive  cha- 
racters of  the  elect,  that  they  cannot  do  any  thing 
which  is  either  difpleafing  to  God  or  prohibited  by  the 
law. — Luther,  Rutherford,  SchlufTelburg,  Sedgwick, 
Gataker,  Witfius,  Bull,  Williams,  &c.  have  written 
refutations ;  Crifp,  Richardfon,  Saltmarfh,  &c.  defen- 
ces, of  the  Antinomians;  Wigandus,  a  comparifon  be- 
tween ancient  and  modern  Antinomians. 

The  doctrine  of  Agricola  was  in  itfelf  obfeure,  and 
perhaps  reprefented  worfe  than  it  really  was  by  Luther, 
who  wrote  with  acrimony  againfl  him,  and  firfl  flyled 
him  and  his  followers  Antinomians.  Agricola  llood 
on  his  own  defence,  and  complained  that  opinions- 
were  imputed  to  him  which  he  did  not  hold.  Nicholas 
Amfdorf  fell  under  the  fame  odious  name  and  imputa- 
tion, and  feems  to  have  been  treated  more  unfairly 
than  even  Agricola  himfelf.  It  is  rather  hard  to  charge 
upon  a  man  all  the  opinions  that  may  be  inferred  from 
things  that  have  haflily  dropped  from  him,  when  he 
himfelf  difavows  fuch  inferences. 

ANTINOUS,  the  favourite  of  Adrian,  was  born 
at  Bithynus  in  Bithynia  His  beauty  engaged  the  heart 
of  Adrian  in  fuch  a  manner,  that  there  never  was  a 
more  boundlefs  and  extravagant  paffion  than  that  of 
this  emperor  toward  this  youth.  After  his  death,  the 
emperor  ordered  divine  honours  to  be  paid  him;  and 
he  alfo  erected  a  city  of  his  name.     See  Enfine'. 

ANTIOCH,  a  city  of  Syria  in  Afia,  fituated  on 
the  river  Orontes,  in  E.  Long.  37.  J.  N.  Lat.  36.  20- 
It  was  built  by  Seleucus  Nicator,  founder  of  the  Syro- 
Maeedonian  empire,  who  made  it  his  capital.  It  flood1 
on  the  above-mentioned  river,  about  20  mile3  from  the 
place  where  it  empties  itfelf  into  the  Mediterranean; 
being  equally  diflant  from  Conflantinople  and  Alex- 
andria in  Egypt,  that  is,  about  700  miles  from  each. 
Seleucus  called  it  Antioch,  from  his  fathers  name,  ac- 
cording to  fome;  or  from  that  of  his  fon,  according- 
to  others.  He  built  16  other  cities  bearing  the  fame 
name ;  of  which  one,  fituated  in  Pifidia,  is  probably 
that  where  the  name  of  Chrifliaus  was  firfl  given  to 
the  followers  of  Jefus  Chrifl.  But  that  fituated  on  the 
OronteS)  by  far  eclipfed,  not  only  all  the  others  of  this 
name,  but  all  the  cities  built  by  Seleucus.  Antigonus, 
not  long  before,  had  founded  a  city  in  that  neighbour- 
hood, which  from  his  own  name  he  had  called  Antigo- 
tiia,  and  defigned  it  for  the  capital  of  his  empire;  but 
it  was  rafed  to  the  ground  by  Seleucus,  who  employed 
the  materials  in  building  his  metropolis-,  and  alfo  tranf- 
planted  the  inhabitants  thither. 

The  city  of  Antioch  was  afterwards  known  by  the 
name  of  Tetrapolit,  being  divided  as  it  were  into  four 
cities,  each  of  them  being  furrounded  with  its  proper 
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Antioch.  wall,  befides  a  common  one  which  inclofcd  tliem  all. 

' * '  The  firft  of  chefe  cities  was  built  by  Selencns  Nicator, 

as  already  mentioned  ;  the  fecond  by  thofe  who  flock- 
ed thither  on  its  being  made  the  capital  of  the  Syro- 
Macedonian  empire  ;  the  third  by  Seleucus  Callinicus; 
and  the  fourth  by  Antiochus  Epiphanes. — About  four 
or  five  miles  diftant,  Hood  a  place  called  Daphne,  which 
was  neverthelefs  reckoned  a  fuburb  of  Antioch.  Here 
Seleucus  planted  a  grove,  and  in  the  middle  of  it  built  a 
Temple  which  he  confecrated  to  Apollo  and  Diana,  ma- 
king the  whole  an  afylum.  To  this  place  the  inhabitants 
of  Antioch  reforted  for  their  pleafures  and  divcrfions; 
whereby  it  became  at  laft  fo  infamous,  that,  "  to  live 
after  the  manner  of  Daphne"  was  ufed  as  a  proverb 
to  exprefs  the  moil  voluptuous  and  dillblute  way  of  liv- 
ing. Here  Lucius  Veins,  the  colleague  of  M.  Aure- 
lius,  chofe  to  tak^e  up  his  residence,  inftead  of  march- 
ing againft  the  Parthians;  while  his  general  Caflius 
forbade  by  proclamation  any  of  his  foldiers  to  enter  or 
even  go  near  the  place.  In  lhort,  fo  remarkable  was 
Daphne  of  old,  that  the  metropolis  itfelf  was  diftin- 
gnifhed  by  it,  and  called  Antioch  near  Daphne. 

Though  Antioch  continued  to  be,  as  Pliny  calls  it, 
the  queen  of  the  Eaft,  for  near  1600  years  ;  yet  fcarce 
&ny  city  mentioned  in  hiflory  hath  undergone  fuch  ca- 
lamities, both  from  the  attacks  of  its  enemies,  and  its 
being  naturally  fubjeifted  to  earthquakes.— The  firft 
difafter  mentioned  in  hiftory  which  befel  the  Antio- 
chians  happened  about  145  years  before  Chrift.  Being 
at  that  time  very  much  difaffected  to  the  perfon  and 
government  of  Demetrius  their  king,  they  were  conti- 
nually railing  tumults  and  feditions;  infomuch  that  he 
found  himfelf  at  laft  obliged  to  folicit  afliftance  from 
the  Jews;  and  was  fnrnifhed  by  Jonathan,  one  of  the 
Maccabees,  with  3000  men  :  by  which  reinforcement, 
believing  himfelf  fufficiently  ftrong  to  reduce  the  mu- 
tineers by  force,  he  ordered  them  immediately  to  de- 
liver up  their  arms.  This  unexpected  order  caufed 
a  great  uproar  in  the  city.  The  inhabitants  ran  to 
arms,  and  inverted  the  king's  palace,  to  the  number 
of  120,000,  with  a  defign  to  put  him  to  death.  All 
ihe  Jews  haftened  to  his  relief,  fell  upon  the  rebels, 
killed  100,000  of  them,  and  fet  fire  to  the  city.  On 
the  deitruction  of  the  Syrian  empire  by  the  Romans, 
Antioch  fubmitted  to  them  as  well  as  the  other  cities 
of  thai  kingdom,  and  continued  for  a  long  time  under 
their  dominion.  About  the  year  it  J,  in  the  reign  of 
the  emperor  Trajan,  it  was  almoft  entirely  ruined  by 
one  of  the  moft  dreadful  earthquakes  mentioned  in 
hiftory.  Trajan  himfelf  happened  to  be  there  at  that 
time,  being  returned  from  an  expedition  againft  the 
Parthians;  fo  that  the  city  was  then  full  of  troops, 
and  ftrangers  come  from  all  quarters  either  out  of  cu- 
rjofity  or  upon  bufinefs  and  embailies :  the  calamity 
by  this  means  felt  almoft  in  every  province  of  the 
Roman  empire.  The  earthquake  was  preceded  by  vi- 
olent claps  of  thunder,  unufual  winds,  and  a  dreadful 
noife  under  ground.  The  (hock  was  fo  terrible,  that 
g.-cat  numbers  of  houfes  were  overturned,  and  others 
toiled  to  and  fro  like  a  (hip  at  fea.  Thofe  who  hap- 
cd  to  be  in  their  hoafes  were  for  the  mod  part  bu- 
; i;d  under  their  ruins:  thofe  who  were  walking  in  the 
fleets  or  in  the  fqHircs,  were,  by  the  violence  of  the 
:':;,  daihed  againft  each  other,  and  moft  of  them  ei- 
-t>.;r  killed  of  daiigeroufly  wounded. — This  earthquake 


continued,  with  fome  finall  intermiflion,  for  many  days  Antiochi 
and  nights;  fo  that  vaft  numbers  perifhed.  The  moft  '  M 
violent  (hock,  according  to  the  Acls  of  St  Ignatius, 
was  on  a  Sunday,  December  23.  By  this  Trajan  was 
much  hurt,  but  efcaped  through  a  window.  Dio  Caf- 
lius pretends,  that  he  was  taken  out  of  the  window  by 
one  who  exceded  the  human'  fize  in  tallnefs.  The 
fame  hiftorian  adds,  that  mount  Lifon,  which  flood  at 
a-  fmall  diftance  from  the  city,  bowed  with  its  head  and 
threatened  to  fall  down  upon  it;  that  other  mountains 
fell;  that  new  rivers  appeared,  and  others  that  had 
flowed  before  forfook  their  courfe  and  vanifhed.  When 
the  earthquake  ceafed,  a  woman  was  heard  crying  un- 
der the  ruins;  which  being  immediately  removed,  die 
was  found  with  a  living  child  in  her  arms.  Search  was 
made  for  others ;  but  none  was  found  alive,  except  one 
child,  which  continued  fucking  its  dead  mother. 

No  doubt,  Trajan,  who  was  an  eye-witnefs  of  this 
terrible  calamity,  would  contribute  largely  towards  the 
re-eftablifhment  of  Aritioch  in  its  ancient  fplendor.  Its 
good  fortune,  however,  did  not  continue  long ;  for  in 
155,  it  was  almoft  entirely  burnt  by  accidental  fire ; 
when  it  was  again  reftored  by  Antoninus  Pius.  In  1 76 
or  177,  the  inhabitants  having  lided  with  ■Caflius,  the 
abovementioned  Roman  general,  who  had  revolted  from 
M.  Aurelius,  that  emperor  publifhed  a  fevere  edict,  a- 
gainft  them,  deprived  them  of  all  their  privileges,  fup- 
prefled  their  public  afleniblies,  and  took  from  them  the 
lhows  and  fpectacles  to  which  they  were  greatly  addic- 
ted :  but  his  anger  being  foon  appeafed,  he  reftored 
them  to  their  former  condition,  and  even  condefcended 
to  vilit  their  city.  In  194,  having  fided  with  Niger 
againft  Severus,  the  latter  deprived  them  of  all  their 
privileges,  and  fubjected  Antioch  as  a  merejvillage  to 
Laodicea ;  but,  however,  pardoned  them  the  next  year 
at  the  intreaties  of  his  cldeft  fon,  then  a  child. 

When  the  power  of  the  Roman  empire  began  to  de- 
cline, Antioch  became  the  bone  of  contention  between 
them  and  the  eaftern  nations;  and  accordingly,  nn  the 
breaking  out  of  a  Perfian  war,  it  was  almoft  always 
fure  to  fufFer.  In  242,  it  was  taken  and  plundered  by 
Sapor  ;  and,  though  he  was  defeated  by  Gordian,  it  un- 
derwent the  fame  misfortune  in  the  time  of  Valerian, 
about  18  years  after;  and  after  the  defeat  and  capti- 
vity of  Valerian,  being  taken  by  the  Perfian  monarch 
a  third  time,  he  not  only  plundered  ir,  but  levelled  all 
the  public  buildings  with  the  ground.  The  Perfians, 
however,  being  foon  driven  out,  this  unfortunate  city 
continued  free  from  any  remarkable  calamity  till  about 
the  time  of  the  divifion  of  the  Roman  empire  by  Con- 
ftantine  in  331.  It  was  then  afflicted  with  fo  grievous 
a  famine,  that  a  bufliel  of  wheat  was  fold  for  400  pieces 
of  filver.  During  this  grievous  diftrefs,  Conftantine 
fent  to  the  bifhop  30,000  bnfhcls  of  corn ;  befides  an 
incredible  quantity  of  all  kinds  of  provifions,  to  be  dif- 
tributed  among  the  ecclefiaftics,  widows,  orphans,  &c. 
In  the  year  347,  Conftantine  II.  caufed  an  harbour  to 
he  made  at  Seleiicia,  for  the  convenience  of  Antioch. 
This  was  effected  at  an  immtnfe  expence,  the  mouth 
of  the  Orontes,  where  the  port  was  ma'de,  being  full 
of  fands  and  rocks.  When  the  cinperor  Julian  fet  out 
on  his  expedition  againft  the  Perfians,  he  made  a  long 
ftay  at  Antioch  ;  during  which  time,  many  of  the  Ro- 
man provinces  were  afflicted  with  a  famine,  but  which 
raged  more  violently  at  Antioch  than  in  other  places. 

The 
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y\ni:iQch.   The  eqelefiaftical  writers  of  thofe  times  fty,  that  this 

' " '  famine  followed  Julian  from  place  to  place  ;  and  as  he 

continued  longer  at  Antioch  than  any  other  city,  i: 
raged  more  violently  there  than  any  where  elfe.  To  re- 
medy this  evil,  Julian  fixed  thepricesof  corn  ;  by  which 
means  the  famine  was  greatly  increafed,  the  merchants 
conveying  their  corn  privately  to  other  places,  fo  that 
this  metropolis  was  reduced  to  a  molt  deplorable  luna- 
tion. In  381,  in  the  reign  of  Theodofms  the  Great, 
Antioch  was  again  virited  by  a  famine,  accompanied  by 
a  grievous  plague.  The  latter  foon  ceafed  :  but,  the  fa- 
mine dill  continuing,  the  bifhop,  Libanius,  applied  to 
Icarius,  count  of  the  Eaft,  requeuing  him  by  fome 
means  or  other  to  relieve  the  poor,  who  had  liocked 
from  all  parts  to  the  metropolis,  and  were  daily  perifh- 
ing  in  great  numbers  :  but  to  this  Icarius  gave  no 
other  aiifwer,  than  that  they  were  abhorred  and  juftly 
punilhed  by  the  gods.  This  inhuman  anfwer  railed 
great  diiturbances  ;  which,  however,  were  terminated 
without  bloodlhed.  In  387,  Theodoiius  finding  his 
exchequer  quite  drained,  and  being  obliged  to  be  at  an 
extraordinary  expence  in  celebrating  the  fifth  year  of 
the  reign  of  his  fon  Arcadius,  and  the  tenth  of  his  own, 
an  extraordinary  tax  was  laid  upon  all  the  people  in  the 
empire.  Mod  of  the  cities  fubmitted  willingly  to  this  ; 
but  the  people  of  Antioch,  complaining  of  it  as  an  un- 
reafonable  oppreffion,  crowded  to  the  houfe  of  Flavia- 
nus  their  bifhop,  as  foon  as  the  ediiit  was  publiihed,  to 
implore  his  protection.  Being  unable  to  find  him,  they 
returned  to  the  forum  j  and  would  have  torn  the  gover- 
nor in  pieces,  had  not  the  officers  who  attended  him 
kept  back  with  great  difficulty  the  enraged  multitude, 
till  he  made  his  efcape.  Upon  this,  they  broke  fome 
of  the  emperor's  ftatues,  and  dragged  others  through 
the  city,  uttering  the  molt  injurious  and  abufive  expref- 
fions  againlt  him  and  his  whole  family.  They  were 
however,  difperfed  by  a  body  of  archers,  who,  by  wound- 
ing only  two  of  the  rabble,  ftruck  terror  into  all  the 
reft.  Thegovernorproceeded  againlt  the  offenders  with 
the  utmoft  cruelty  ;  expofing  fome  to  wild  beafts  in 
the  theatre,  and  burning  others  alive.  He  did  not  fpare 
even  the  children,  who  had  infulted  the  emperor's  fta- 
tues; and  caufed  feveral  perfons  to  be  executed,  who 
had  been  only  fpectators  of  the  diforder.  In  the  mean 
time,  a  report  was  fpread,  that  a  body  of  troops  was  at 
hand,  with  orders  to  plunder  the -city,  and  put  all  to  the 
fword,  without  diltinction  of  fex  or  age  ;  upon  which 
the  citizens  abandoned  their  dwellings  in  the  utmoft 
terror  and  confufion,  retiring  to  the  neighbouring  moun- 
tains with  their  wives  and  families.  As  the  report  pro- 
ved gronndlefs,  fome  of  them  returned  ;  but  the  great- 
er part,  dreading  the  cruelty  of  the  governor,  and 
the  difpleafure  of  the  emperor,  continued  in  their  re- 
treats. To  thofe  who  returned,  St  Chryfoftom  preach- 
ed fome  homilies,  which  have  reached  our  times,  and 
are  greatly  admired  ;  and  which  are  faid  by  St  Chry- 
foftom himfelf,  as  well  as  fome  cotemporary  writers,  to 
have  had  a  confiderable  effect  in  reforming  the  lives  of 
this  licentious  and  diffolure  people.  On  hearing  the 
news  of  this  tumult,  Theodofms  was  fo  much  enraged, 
that  he  commanded  the  city  to  be  deftroyed,  and  its  in- 
habitants to  be  put  to  the  fword  without  distinction  ; 
but  this  order  was  revoked  before  it  could  be  put  into 
execution,  and  he  contented  himfelf  with  a  punifhment 
fimilar  to  that  inflicted  by  Scverus  above-mentioned. 
Vol.  II. 
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He  appointed  judges  to  punift  the  offenders;  v.!: 
cceded  with  fitch  feverity,  and  condemned  fuch  num- 
bers, that  the  city  was  thrown  into  [he  utmoft  conftcr- 
nation.  On  this  occafion,  St  Chryfoftom  and  the  her- 
mits, who  were  very  numerous  in  the  neighbourhood, 
exerted  all  their  eloquence  in  behalf  of  the  unhappy 
people,  and  obtained  a  refpite  for  thofe  who  had  been 
condemned.  They  next  proceeded  to  draw  up  a  me- 
morial to  the  emperor  in  favour  of  the  citizens  in  gene- 
ral ;  and  being  joined  by  Flavianus,  at  la  ft  obtained  * 
general  pardon,  and  had  the  city  reftored  to  all  its  for- 
mer privileges. 

In  the  year  458,  Antioch  was  almoft  entirely  ruined 
by  an  earthquake,  which  happened  on  the  14th  of  Sep- 
tember ;  fcarcc  a  fingle  houfe  being  left  (landing  in  the 
molt  beautiful  quarter  of  the  city.  The  like  misfor- 
tune it  experienced  in  525,  during  the  reign  of  the  em- 
peror Juftin  ;  and  15  years  after,  being  taken  by  Cof- 
rhoes  king  of  Perfia,  that  infulting  and  haughty  mo- 
narch gave  it  up  to  his  foldiers,  who  put  all  they  met  to 
the  fword.  The  king  himfelf  feized  on  all  the  gold  and 
filver  veflels  belonging  to  the  great  church  ;  and  caufed 
all  the  valuable  ftatues,  pictures,  &c.  to  be  taken  down 
and  conveyed  to  Perfia,  while  his  foldiers  carried  off 
every  thing  elfe.  The  city  being  thus  completely  plun- 
dered, Coirhoes  ordered  his  men  to  fetfire  to  it  ;  which 
was  accordingly  done  fo  effectually,  that  none  of  the 
buildings  even  without  the  walls  efcaped.  Such  of  the 
inhabitants  as  efcaped  daughter  were  carried  into  Per- 
fia, and  fold  as  Haves. 

Notwithftanding  fo  many  and  fo  great  calamities, 
the  city  of  Antioch  foon  recovered  its  wonted  fplendor ; 
but  in  a  fhort  time  underwent  its  ufual  fate,  being  al- 
moft entirely  deftroyed  by  an  earthquake  in  587,  by 
which  30,000  perfons  loft  their  lives.  In  634,  it  fell 
into  the  hands  of  the  Saracens,  who  kept  pofTefTion  of 
it  till  the  year  858,  when  it  was  furprifed  by  one  Burt- 
zas,  and  again  annexed  to  the  Roman  empire.  The 
Romans  continued  mailers  of  it  for  fome  time,  till  the 
civil  diflentions  in  the  empire  gave  the  Turks  an  oppor- 
tunity of  feizing  upon  it  as  well  as  the  whole  kingdom 
of  Syria.  From  them  it  was  again  taken  by  the  Cru- 
faders  in  1098.  In  1262,  it  was  taken  by  Bibaris  ful- 
tan  of  Egypt,  who  put  a  final  period  to  its  glory. 

Antioch  is  now  no  more  than  a  ruinous  town,  whofe 
houfes,  built  with  rmid  and  ftraw,  and  narrow  and  miry 
ftreets,  exhibit  every  appearance  of  mifery  and  wretch- 
ednefs.  Thefe  houfes  are  fituated  on  the  fonthern 
bank  of  the  Orontes,  at  the  extremity  of  an  old  de- 
cayed bridge  :  they  are  covered  to  the  fouth  by  a 
mountain  ;  upon  the  (lope  of  which  is  a  wall,  built  by 
the  Crufaders.  The  diftance  between  the  prefent  town 
and  this  mountain  may  be  about  400  yards,  which 
fpace  is  occupied  by  gardens  and  heaps  of  rubbifh,  but 
prefents  nothing  intereiting. 

Notwithftanding  the  unpolilhed  manners  of  its  inha- 
bitants, Antioch  was  better  calculated  than  Aleppo  to 
be  the  emporium  of  the  Europeans.  By  clearing  the 
mouth  of  the  Orontes,  which  is  fix  leagues  lower  down, 
boats  might  have  been  towed  up  that  river,  though 
they  could  not  have  failed  up,  as  Pococke  has  afieit- 
ted ;  its  current  is  too  rapid.  The  natives,  who  never 
knew  the  name  Orontes,  call  it,  on  account  of  the 
fwiftnefsof  its  itream,  El-aafi,  that  is,  the  rebel.  Its 
breadth,  at  Antioch,  is  about  forty  paces.  Sevea 
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leagues  above  that  town  it  pafTes  by  a  lake  abound- 
ing in  fiih,  and  efpecially  in  eels.  A  great  quan- 
tity of  thefe  are  faked  every  year,  but  not  fufficient 
for  the  numerous  fafts  of  the  Greek  Chriftians.  It 
'  is  to  be  remembered,  we  no  longer  hear  at  Antioch, 
either  of  the  Grove,  or  Daphne,  or  of  the  voluptuous 
fcenes  of  which  it  was  the  theatre. 

The  plain  of  Antioch,  though  the  foil  of  it  is  excel- 
lent, is  uncultivated,  and  abandoned  to  the  Turcomans ; 
but  the  hills  on  the  lide  of  the  Dromes,  particularly 
oppofite  Serkin,  abound  in  plantations  of  figs  and 
olives,  vines,  and  mulberry  trees,  which,  a  thing  un- 
common in  Turkey,  are  planted  in  quincunx,  and  ex- 
hibit a  landfcapc  worthy  our  fineft  provinces. 

Seleucus  Nicator,  who  founded  Antioch,  built  alfo 
at  the  mouth  of  the  Orontes,  on  the  northern  bank,  a 
large  and  well  fortified  city,  which  bore  his  name,  but 
of  which  at  prefent  not  a  fmgle  habitation  remains : 
nothing  is  to  be  feen  but  heaps  of  rubbifh,  and  works 
in  the  adjacent  rock,  which  prove  that  this  was  once  a 
place  of  very  confidtrable  importance.  In  the  fea  alfo 
may  be  perceived  the  traces  of  two  piers,  which  are  in- 
dications of  an  ancient  port,  now  choaked  up.  The 
inhabitants  of  the  country  go  thither  to  filh,  and  call 
the  name  of  the  place  Souaidia. 

ANTIOCHETTA,  a  town  of  Turkey,  in  Afia, 
in  Carimania,  with  a  bilhop's  fee,  over-againft  the 
illand  of  Cyprus.     E.  Long.  32.  15.  N.  Lat.  36.  42. 

ANTIOCHIA  (anc.  geog.),  a  town  of  Aflyria, 
fituated  between  the  rivers  Tigris  and  Tornadotus 
(Pliny). — Another  of  Caria,  on  the  Meander;  called 
alfo  Pythopolis,  Athymbra,  and  Nyjfa,  or  Nyfa  (Ste- 
phanus)  :  but  Strabo  fays,  that  Nyfa  was  near  Tralles. 
—A  third  of  Cilicia  Trachea,  on  mount  Cragus  (Pto- 
lemy).— A  fourth,  called  Epidaphnes,  the  capital  of 
Syria,  diftinguiflied  from  cities  of  the  fame  name,  either 
by  its  fituation  on  the  Orontes,  by  which  it  was  di- 
vided, or  by  its  proximity  to  Daphne  (See  Antioch). 
— A  fifth  Antiochia,  a  town  of  Comagene,  on  the 
Euphrates  (Pliny). — A  fixth,  of  Lydia,  Tralles  fo 
called  (Pliny). — A  feventh,  of  Margiana,  (Strabo,  Pli- 
ny, Ptolemy),  on  the  river  Margus,  taking  its  name 
from  Antiochus,  fon  of  Seleucus,  who  rebuilt  it,  and 
walled  it  round,  being  before  called  Alexandria,  from 
Alexander  the  founder,  and  furnamed  Syria  ;  in  com- 
pafs  feventy  ftadia  :  whither  Orodes  carried  the  Ro- 
mans, after  the  defeat  of  Craflus  (Pliny) — An  eighth, 
in  Mefopotamia,  on  the  lake  Calirrhoe,  the  old  name 
of  Edefla  (Pliny). — A  ninth  Antiochia,  on  the  river 
Mygdonius,  in  Mefopotamia,  fituate  at  the  foot  of 
mount  Mafius,  and  is  the  fame  with  Nifibis  (Strabo, 
Plutarch).  It  was  the  bulwark  and  frontier  town  of 
the  Romans  againft  the  Parthians  and  Perfians,  till 
given  up  to  the  Perfians,  by  Jovinian,  by  an  ignomini- 
ous peace  [Ammian,  Eutropius). — A  tenth  Antiochia, 
was  that  fituate  in  the  north  of  Pifidia  (Luke,  Pto- 
lemy, Strabo)  :  it  was  a  Roman  colony,  with  the  a- 
pellation,  Ccefarea.  There  is  an  Antiochia  at  mount 
Taurus,  mentioned  by  Ptolemy,  but  by  no  other  au- 
thor. 

ANTIOCHIAN  sect  or  Academy,  a  name  given 
to  the  fifth  academy,  or  branch  of  academies.  It  took 
the  denomination  from  its  being  founded  by  Antiochus, 
a  philofopher  contemporary  with  Cicero. — The  Anti- 
ochian  academy  fucceeded  the  Philonian.    As  to  point 


of  doilrine,  the  philofophers   of  this  feci  appear  to  Antiochian 
have  reftored  that  of  the  ancient  academy,  except  that       .  II 
in  the  article  of  the   criterion  of  truth.     Antiochus  Antiparos.^ 
was  really  a  ftoic,  and  only  nominally  an  academic. 

Antiochian  Epocha,  a  method  of  computing  time 
from  the  proclamation  of  liberty  granted  the  city  of 
Antioch,  about  the  time  of  the  battle  of  Pharfalia. 

ANTIOCHUS,  the.  name  of  feveral  kings  of  Syt 
ria.     See  that  article. 

Antiochus  of  Ajcalmi,  a  celebrated  philofopher, 
the  difciple  of  Philo  of  Larifla,  the  mafter  of  Cicero, 
and  the  friend  of  Lucullus  and  Brutus.  He  was  foun- 
der of  a  fifth  academy  ;  but,  inftead  of  attacking  other 
feels,  he  fet  himfelf  down  to  reconcile  them  together, 
particularly  the  feci  of  the  ftoics  with  that  of  the  an- 
cient academy. 

ANTIOPE,  in  fabulous  hiftory,  the  wife  of  Lycus, 
king  of  Thebes,  who,  being  deflowered  by  Jupiter  in 
the  form  of  a  fatyr,  brought  for  Amphion  and  Ze- 
thus. — Another  Antiope  was  queen  of  the  Amazons  ; 
and,  with  the  affiftance  of  the  Scythians,  invaded  the 
Athenians  ;  but  was  vanquilhed  by  Thefeus. 

ANTIPiEDOBAPTISTS,  (derived  from  «.*-,  a- 
galnfl,  OT-a/;,  mcufros^child,  and  ^aTTTifa), baptize,  whence 
/Wt/sjic),  is  a  diftinguifhing  denomination  given  to 
thofe  who  objeel  to  the  baptifm  of  infants  ;  becaufe 
they  fay,  infants  are  incapable  of  being  inftrucled,  and 
of  making  that  profeffion  of  faith  which  intitles  them 
to  this  ordinance  and  an  admiflion  into  church  com- 
munion.    See  Anabaptists  and  Baptists. 

ANTIPAROS,  an  illand  in  the  Archipelago,  op- 
pofite to  Paros,  from  which  it  is  feparated  by  a  flrait 
about  feven  miles  over.  It  is  the  Otearos,  or  Oliaros, 
mentioned  by  Strabo,  Pliny,  -Virgil,  Ovid,  &c. ;  and 
was,  according  to  Heraclides  Ponticus,  as  quoted  by 
StephanuSj  firft  peopled  by  a  Phoenician  colony  from 
Sidon. — According  to  Mr  Tournefort's  account,  it  is 
about  16  miles  in  circumference,  produces  a  little  win* 
and  cotton,  with  as  much  corn  as  is  neceflary  for  the 
maintenance  of  60  or  70  families,  who  live  together  in 
a  village  at  ohc  end  of  the  ifland,  and  are  moflly  Mal- 
tefe  and  French  corfairs. 

This  ifland  is  remarkable  for  a  fubterraneons  cavern 
or  grotto,  accounted  one  of  the  greateft  natural  curio- 
fities  in  the  world.  It  was  firft  difcovered  in  the  laft 
century  by  one  Magni  an  Italian  traveller,  who  has  gi- 
ven ns  the  following  account.  "  Having  been  inform- 
ed (fays  he)  by  the  natives  of  Paros,  that  in  the  little 
ifland  of  Antiparos,  which  lies  about  two  miles  from 
the  former,  of  a  gigantic  ftatue  that  was  to  be  feen  at 
the  mouth  of  a  cavern  in  that  place,  it  was  refolved  that 
we  (the  French  conful  and  himfelf)  fliould  pay  it  a  vi- 
fit.  In  purfuance  of  this  refolution,  after  we  had  land- 
ed on  the  ifland,  and  walked  about  four  miles  through 
the  midft  of  beautiful  plains  and  Hoping  woodlands, 
we  at  length  came  to  a  little  hill,  on  the  fide  of  which 
yawned  a  moft  horrid  cavern,  that  with  its  gloom  at 
firft  ftrtick  us  with  terror,  and  almoft  repreffed  curiofity. 
Recovering  the  firft  furprife,  however,  we  entered 
boldly  j  and  had  not  proceeded  above  20  paces,  when 
the  fuppofed  ftatue  of  the  giant  prefented  i tie  1  f  to  our 
view.  We  quickly  perceived,  that  what  the  ignorant 
natives  had  been  terrified  at  as  a  giant,  was  nothing 
more  than  a  fparry  concretion,  formed  by  the  water 
dropping  from  the  roof  of  ihecave,  and  by  degrees 
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Antiparos.  hardening  into  a  figure  which  their  fears  had  formed  in- 
' v '  to  a  monlter.  Incited  by  this  extraordinary  appear- 
ance, we  were  induced  to  proceed  ftill  further,  in  quell 
of  new  adventures  in  this  fubterranean  abode.  As  we 
proceeded,  new  wonders  offered  themfelves :  the  fpars, 
formed  into  trees  and  fhrubs,  prefented  a  kind  of  pe- 
trified grove;  fome  white,  fome  green;  and  all  re- 
ceding in  due  perfpective.  They  ftruck  us  with  the 
more  amazement,  as  we  knew  them  to  be  the  mere 
productions  of  Nature,  who,  hitherto  in  folitude,  had, 
in  her  playful  moments,  dreffed  the  fcene,  as  if  for 
her  own  amufement. 

"  But  we  had  as  yet  feen  but  a  few  of  the  wonders 
of  the  place  ;  and  we  were  introduced  as  yet  only  into 
the  portico  of  this  amazing  temple.  In  one  corner  of 
this  half-illuminated  recefs,  there  appeared  an  open- 
ing of  about  three  feet  wide,  which  feemed  to  lead  to  a 
place  totally  dark,  and  that,  one  of  the  natives  affiired 
us  contained  nothing  more  than  a  refervoir  of  water. 
Upon  this  we  tried,  by  throwing  down  fome  ftoncs, 
which,  rumbling  along  the  fides  of  the  defcent  for 
fome  time,  the  found  feemed  at  laft  qnalbed  in  a  bed  of 
water.  In  order,  however,  to  be  more  certain,  we 
fent  in  a  Levantine  mariner,  who,  by  the  promife  of  a 
good  reward,  with  a  flambeau  in  his  .hand,  ventured  in- 
to this  narrow  aperture.  After  continuing  within  it 
for  about  a  quarter  of  an  hour,  he  returned,  carrying 
fome  beautiful  pieces  of  white  fpar  in  his  hand,  which 
art  could  neither  imitate  nor  equal.  Upon  being  in- 
formed by  him  that  the  place  was  full  of  thefe  beautiful 
incru flations,  I  venture  in  once  more  with  him,  for  a- 
bout  50  paces,  anxioufly  and  cautioully  defcending  by  a 
fleep  and  dangerous  way.  Finding,  however,  that  we 
came  to  a  precipice  which  led  into  a  fpacious  amphi- 
theatre, if  I  may  lb  call  it,  flill  deeper  than  any  other 
part,  we  returned,  and  being  provided  with  a  ladder, 
flambeaux,  and  other  things  to  expedite  our  defcent, 
our  whole  company,  man  by  man,  ventured  into  the 
fame  opening,  and,  defcending  one  after  another,  we 
at  laft  faw  ourfelves  all  together  in  the  moft:  magnifi- 
cent part  of  the  cavern. 

"  Our  candles]  being  now  all  lighted  up,  and  the 
whole  place  completely  illuminated,  never  could  the 
eye  be  prefented  with  a  more  glittering  or  a  more  mag- 
nificent fcene.  The  roof  all  hung  with  folid  icicles, 
tranfparent  as  glafs,  yet  folid  as  marble.  The  eye 
could  fcarce  reach  the  noble  and  lofty  cieling ;  the  fides 
■were  regularly  formed  with  fpars ;  and  the  whole  pre- 
fented the  idea  of  a  magnificent  theatre,  illuminated 
with  an  immenfe  profufion  of  lights.  The  floor  con- 
fided of  folid  marble  ;  and  in  feveral  places  magnifi- 
cent columns,  thrones,  altars,  and  other  objects  ap- 
peared as  if  nature  had  defigned  to  mock  the  curiofities 
of  art.  Our  voices,  upon  fpeaking  or  finging,  were  re- 
doubled to  an  aftonilhing  loudnefs  ;  and,  upon  the  firing 
of  a  gun,  the  noife  and  reverberations  were  almoft  deaf- 
ening. In  the  midft  of  this  grand  amphitheatre,  rofe 
a  concretion  of  about  15  feet  high,  that,  in  fome  mea- 
fnre  refembled  an  altar  ;  from  which,  taking  the  hint, 
we  caufed  mafs  to  be  celebrated  there.  The  beautiful 
columns  that  (hot  up  round  the  altar,  appeared  like  can- 
dlefticks;  and  many  other  natual  objects  reprefented 
the  cuftomary  ornaments  of  this  facrament. 

"  Below  even  this  fpacious  grotto,  there  feemed  ano- 
ther cavern ;  down  which  I  ventured  with  my  former 


mariner,  and  defcended  about  50  paces  t>y  means  of  a  Amipar»». 

rope.     I  at  laft  arrived  at  a  fmall  fpot  cf  level  ground,  ' " ' 

where  the  bottom  appeared  different  from  that  of  the 
amphitheatre,  being  coinpofcd  of  foft  clay,  yielding  to 
the  preflure,  and  in  which  I  thruft  a  flick  to  about  fix 
feet  deep.  In  this,  however,  as  above,  numbers  of  the 
moft  beautiful  cryftals  were  formed  ;  one  of  which, 
particularly,  refembled  a  table.  Upon  our  cgrefs  from 
this  amazing  cavern,  we  perceived  a  Greek  inferiptiou 
upon  a  rock  at  the  mouth  ;  but  fo  obliterated  by  time, 
that  we  could  not  read  it.  It  feemed  to  import,  that 
one  Aiitipater,  at  the  time  of  Alexander,  had  come 
thither;  but  whether  he  penetrated  into  the  depths  of 
the  cavern,  he  does  not  think  fit  to  inform  us." 

From  this  account  MrTourncfort's  differs  confider- 
ably.  Mi-  Magni  mentions  only  one  defcent  or  preci- 
pice from  the  entry  of  the  cave  to  the  grotto,  or  moft 
magnificent  part  :  M.  Tournefort  fays  that  there  were 
many  very  dangerous  precipices  and  rugged  ways,  thro' 
which  they  were  obliged  to  pafs,  fometimes  on  their 
back,  and  fometimes  on  their  belly;  but  gives  no  par- 
ticular account  of  his  journey  till  he  comes  to  the  grand 
cavern.  This  indeed  he  defcribes  very  pompoully; 
but  as  by  it  he  evidently  wants  to  fupport  a  favourite 
hypothefis,  namely,  the  vegetation  of  flones,  perhaps 
the  particulars  are  not  altogether  to  be  depended  upon. 
He  informs  us,  that,  at  the  entry  into  the  cavern,  he 
met  with  a  Greek  infeription  almoft  defaced,  contain- 
ing a  good  number  of  proper  names,  and  that  there 
was  a  tradition  among  the  inhabitants,  that  thefe  were 
the  names  of  fome  who  had  confpired  againft  Alexan- 
der the  Great,  and  having  miffed  their  aim,  had  taken 
refuge  in  this  grotto. 

The  moft  particular  account,  however,  of  this  fa- 
mous grotto  that  hath  hitherto  been  publithed,  appear- 
ed in  the  Britilh  magazine,  in  a  letter  figned  Charles 
Sau?iders,  and  dated  Feb.  24th,  1746-7;  which,  as  it 
is  very  particular,  and  feems  to  bear  fufficient  marks 
of  authenticity,  we  lhall  here  infert.  "  Its  entrance  lies 
in  the  infide  of  a  rock,  about  two  miles  from  the  fea- 
lhore  ;  and  is  a  fpacious  and  very  large  arch,  formed 
of  rough  craggy  rocks,  overhung  with  brambles  and 
a  great  many  climbing  plants,  that  give  it  a  gloomi- 
nefs  which  is  very  awful  and  agreeable.  Our  furgeon, 
myfelf,  and  four  paffengers,  attended  by  fix  guides 
with  lighted  torches  entered  this  cavern  about  eight 
o'clock  in  the  morning,  in  the  middle  of  Augnft  lafl. 
We  had  not  gone  20  yards  in  this  cavity,  when  we  loft 
all  fight  of  day-light:  but  onr  guides  going  before  us 
with  lights,  we  entered  into  a  low  narrow  kind  of  al- 
ley, furrounded  every  way  with  flones  glittering  like 
diamonds  by  the  light  of  our  torches ;  the  whole  being 
covered  and  lined  throughout  with  fmall  cryftals,  which 
gave  a  thoufand  various  colours  by  their  different  re- 
flections. This  alley  grows  lower  and  narrower  as 
one  goes  on,  till  at  length  one  can  fcarce  get  along  it. 
At  the  end  of  this  paffage  we  were  each  of  us  prefent- 
ed with  a  rope  to  tie  about  our  middles;  which  when 
we  had  done,  our  guides  led  us  to  the  brink  of  a  moft 
.  horrible  precipice.  The  defcent  into  this  was  quite 
fteep,  and  the  place  all  dark  and  gloomy.  We  could 
fee  nothing,  in  fhort,  but  fome  of  our  guides  with 
torches  in  a  mifcrable  dark  place,  at  a  vaft  diiiance  be- 
low us.  The  dreadful  depth  of  this  place,  and  the 
horror  of  the  defcent  thro'  a  miferablc  darknef;  into  it, 
M  2  r.tade 
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Antiparcs.  made  me  lookback  to  the  lane  of  diamonds,  if  I  may 
'       v— — '  fo  call  it,  thro'  which  we  had  jufl  pafled,  and  I  could 
not  but  think  I  was  leaving  heaven,  to  defcend  into  the 
infernal  regions.     The  hope  of  fomething  fine  at  my 
journey's  end,  tempted  me,  however,  to  truft  myfelf 
to  the  rope  and  my  guides  at  the   top,  to  let  myfelf 
down.     After  about  two  minutes  dangling  in  this  pof- 
ture,  not  without  much  pain  as  well  as  terror,'  I  found 
myfelf  fafe,  however,  at  the  bottom;  and  our  friends 
all  foon  followed  the  example.     When  we  had  con- 
gratulated here  with  one  another  on  our  fafe  defcent; 
I  was  inquiring  where  the  grotto,  as  they  called  it, 
was.     Our  guides,  making  their  heads,  told  us.  we 
had  a  great  way  to  that  yet;    and  led  us  forward 
about   go  yards  under  a  roof  of  ragged  rocks  in  a 
fcene  of  terrible  darknefs,  and  at  a  vaft  depth  from  the 
furface  of  the  earth,  to  the  brink  of  another  precipice 
much  deeper  and  more  terrible  than- the  former.   Two 
of  the  guides  went  down  here  with  their  torches  firft; 
and  by  their  light  we  could  fee,  that  this  paiTage  was 
not  fo  perpendicular  indeed  as   the  other,  but  lay  in  a 
very  fteep  flant,  with  a  very  (lippery  rock  for  the  bot- 
tom; vaft  pieces  of  rough  rugged  rocks  jutting  out  in 
many  places  on  the  right  hand,  in  the   defcent,  and 
forcing  the  guides  fometimes  to  climb  over,  fometirnes 
to  creep  under  them,  and  fometimes  to  round  them ;  and 
on  the  left,  a  thoufand   dark  caverns,  like  fo  many 
monftrous  wells,  ready,  if  a  foot  ihould  flip,  to  fwal- 
low  them  up  for  ever.     We  flood  on  the  edge  to  fee 
thefe  people  with  their  lights  defcend  before  us,  and 
were  amazed  and  terrified  to  fee  them  continue  defcend- 
ing  till  they  feemed  at  a  monftrous  and  molt  frightful 
depth.   When  they  were  at  the  bottom,  however,  they 
hollowed  to  us  ;  and  we,  trembling  and  quaking,  began 
to  defcend  after  them.    We  had  not  got  30  feet  down, 
when  we  came  to  the  place  where  the  rock  was  perfect- 
ly perpendicular;  and  a  vaft  cavern  feemed   to  open 
its  mouth  to  fwallow  us  up  on  one  fide,  while  a  wall  of 
rugged  rock  threatened   to  tear  us  to  pieces  on  the  0- 
ther.   I  was  quite  dilheartened  at  this  terrible  profpect, 
and  declared  I  would  go  back :  but  our  guides  allured 
us  there  was   no  danger;  and  the  reft  of  the  company 
refolving  to  fee  the  bottom  now  they  were  come  fo  far, 
I  would  not  leave  them :  fo  on  we  went  to  a  corner 
where  there  was  placed  an  old  (lippery  and  rotten  lad- 
der, which  hung  down  clofe  to  the  rock  ;and  down  this, 
one  after  another,  we  at  lengrh  all  defcended.    When 
we  had  got  to  the  bottom  of  this,  we  found  ourfelves 
at  the  entrance  of  another  pafTage,  which  was  terrible 
enough  indeed  ;  but  in  this  there  was  not  wanting  fome- 
thing of  beauty.     This  was  a  wide   and  gradual  de- 
fcent; at  the  entrance  of  which  one  of  our  guides  feat- 
ed  himfelf  on  his  breech,  and  began  to  Aide  down, 
telling  us  we  muft  do   the  fame.     We  could  difcover, 
by  the  light  of  his  torch,  that  this  paflage  was  one  of  the 
nobleft  vaults  in  the  world.     It  is  about  nine  feet  high, 
feven  wide,  and  has  for  its  bottom  a  fine  green  glofly 
marble.     The  walls  and  arch  of  the  roof  of  this  being 
as  fmooth  and  even  in  moft  places  as  if  wrought  by 
art,  and  made  of  a  fine  glittering  red  and  white  gra- 
nite, fupported  here  and  there  with  columns  of  a  deep 
blood-red  fhining  porphyry,  made,  with  the  reflection 
of  the  lights,  an  appearance  not  10  be  conceived.   This 
paflage  is  at  leaft  40  yards  long ;  and  of  fo  fteep  a  de- 
fcent, that  one  has  enough  to  do,  when  feated  on  one's 


breech,  not  to  defcend  too  quickly.     Our  guides,  that  Antip'are*. 

we  kept  with  us,  could  here  keep  on  each  fide  of  us  :  ' *— ' 

and,  what  with  the  prodigious  grandeur  and  beauty  of 
the  place,  our  eafy  travelling  through  it,  and  the  diver- 
fion  of  our  now  and  then  running  over  one  another 
whether  we  would  or  not;  this  was  much  the  pleafant- 
eft  part  of  our  journey.     When  we  had  entered  this 
paflage,  I  imagined  we  Ihould  at  the  bottom  join  the  two 
guides  we  had  firftfet  down;  but  alas!  when  we  were 
got  there,  we  found  ourfelves  only  at  the  mouth  of  ano- 
ther precipice,  down  which  we  defcended  by  a  fecend 
ladder  not  much  better  than  the  former.    I  could  have 
admired  this  place  alfo,  would  my  terror  have  fuffered 
me ;  but  the  dread  of  falling,  kept  all  my  thoughts 
employed  during  my  defcent.   I  could  not  but  obferve, 
however,  as  my  companions  were  coming  down  after 
me,  that  the  wall,  if  I  may  fo  call  it,  which  the  lad- 
der hung  by,  was  one  mafs  of  blood-red  marble,  co- 
vered with  white  fprigs  of  rock-cryftal  as  long  as  my 
finger,  and  making,  with  the  glow  of  the  purple  from 
behind,  one  continued  immeiife  fheet  of  ametbyfts. 
From  the  foot  of  this  ladder  we  Aided  on  our  bellies 
through  another  mallow  vault  of  poliflied.  green  and 
white  marble,  about  20  feet ;  and  at  the  bottom  of  this 
joined  our  guides.     Here  we  all  got  together  once  a.- 
gain,  and  drank  fome  rum,  to-give  us  courage  before 
we  proceeded  any  farther^    After  this  ihort  refrcfis- 
ment,  we  proceeded  by  a  ftrait,  but  fomewhat  llant- 
ing  paflage,  of  a  rough,  hard,  and  fomewhat   coarfe 
ftone,  full  of  a  thoufand  ftrange  figures  of  fnakes  roll- 
ed round,  and  looking  as  if  alive  ;  but  in  reality  as  cold 
and  hard  as  the  reft  of  the  ftone,  and  nothing  but  fome 
of  the  ftone  itfelf  in  that  lhape.  We  walked  pretty  ea- 
fily  along  this  defcent  for  near  200  yards  -r  where  we 
faw  two  pillars  feemingly  made  tofnpport  the  roof  from 
falling  in  :  but  in  reality  it  was  no  fuch  thing;  for  they 
were  very  brittle,  and  made  of  a  fine  glittering  yellow 
marble.     When  we  had  pafled  thefe  about  200  yards, 
we  found  ourfelves  at  the  brink  of  another  very  terrible 
precipice :  but  this  our  guides  aflured  us  was  the  laft  ; 
and  there  being  a  very  good  ladder  to  go  down  by,  we 
readily  ventured.     At  the  bottom  of  this  fteep  wall,  as 
I  may  call  it,  we  found  ourfelves  for  fome  way  upon 
plain  even  ground  ;  but,  after  about  40  yards  walking, 
were  prefented  by  our  guides  with  ropes  again;  which 
we  fattened  about  our  middles,  though  not  to  be  fwung 
down  by,  but  only  for  fear  of  danger,  as  there  are  lakes 
and  deep  waters  all  the  way  from  hence  on  the  left  hand. 
With  this  caution,  however,  we  entered  the  lafl  alley :. 
and  horrible  work  it  was  indeed  to  get  through  it.    All 
was  perfectly  horrid  and  difmal  here.     The  fides  and 
roof  of  the  paflage  were  all  of  black  flone ;  and  the 
rocks  in  our  way  were  in  fome  places  fo  fteep,  that  we 
were  forced  to  lie  all  along  on  our  backs,  and  Hide 
down;  and  fo  rough,  that  they  cut  our  clothes,  and. 
bruifed  us  miferably  in  pafling.     Over  out  heads,  there 
were  nothing  but  ragged  black  rocks,  fome  of  them 
looking,  as  if  they  were  every  moment  ready  to  fall  in 
upon  us ;  and,  on  our  left  hands,  the  light  of  our  guides 
torches  Ihowed  us  continually  the  furfaces  of  dirty  and 
miferably  looking  lakes  of  water..    If  I  had  heartily 
repented  of  my  expedition  often  before,  here  I  aflure 
you  I  was  all  in  a  cold  fweat,  and  fairly  gave  myfelf 
over  for  loft;  heartily  curfing  all  the  travellers  thathad 
written  of  this  place,  that  they  had  defcribed  it  fo  as 
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Airtiparos.  to  tempt  people  to  fee  it,  and  never  told  us  of  the  hor- 
^  * — "^rors  that  lay  in  the  way.  In  the  midft  of  all  thcfc  re- 
flexions, and  in  the  very  difmalleft  part  of  all  the  ca- 
vern, on  a  fudden  we  had  loft  four  of  our  fix  guides. 
What  was  my  terror  on  this  fight !  This  place  was  a 
thoufand  times  darker  and  more  terrible  for  want  of 
their  torches ;  and  I  expected  no  other  but  every  mo- 
ment to  follow  them  into  fome.  of  thefe  lakes,  into 
which  I  doubted  not  but  they  were  fallen.  The  remain- 
ing two  guides  faid  all  they  could,  indeed,  to  cheer  us 
up;  and  told  us  we  fhould  fee  the  other  four  again 
foon,  and  that  we  were  near  the  end  of  our  journey. 
I  don't  know  what  effect  this  might  have  upon  the  reft 
of  my  companions  ;  but  I  affure  you  I  believed  no  part 
of  the  fpeech  but  the  laft,  which  I  expected  every  mo- 
ment to  find  fulfilled  in  fome  pond  or  precipice.  Our 
•paflage  was  by  this  time  become  very  narrow,  and  we 
were  obliged  to  crawl  on  all-fours  over  rugged  rocks  ; 
when  in  an  inftant,  and  in  the  midft  of  thefe  melancho- 
ly apprehenfions,  I  heard  a  little  hiding  noife,  and  faw 
myfelf  in  utter,  and  not  to  be  defcribed,  darknefs.  Our 
guides  called  indeed  cheerfully  to  us,  and  told  us  that 
they  had  accidentally  dropped  their  torches  into  a  pud- 
dle of  water,  but  we  ihould  foon  come  to  the  reft  of 
them,  and  they  would  light  them  again  ;  and  told  us 
there  was  no  danger,  and  we  had  nothing  to  do  but  to 
crawl  forward.  I  cannot  but  fay  I  was  amazed  at  the 
courage  of  thefe  people;  who  were  in  a  place  where, 
I  thought,  four  of  them  had  already  perilhed,  and 
from  whence  we  could  none  of  us  ever  efcape  ;  and  de- 
termined to  lie  down  and  die  where  I  was.  Words  can- 
not defcribe  the  horror,  or  the  extreme  darknefs,  of  the 
place.  One  of  our  guides,  however,  perceiving  that  I 
did  not  advance,  came  up  to  me,  and  clapping  his  hand 
firmly  over  my  eyes,  dragged  me  a  few  paces  forward. 
While  I  was  in  this  ftrange  condition,  expecting  every 
moment  death  in  a  thoufand  lhapes,  and  trembling  to 
think  what  the  guide  meant  by  this  rough  proceeding, 
he  lifted  me  at  once  over  a  greatftone,  fet  me  down  on 
my  feet,  and  took  hishand  frombefore  my  eyes.  What 
words  can  defcribe  at'that  inftant  my  aftonilhment  and 
tranfport !  Inftead  of  darknefs  and  defpair,  all  was 
fplendor  and  magnificence  before  me,  our  guides  all 
appeared  about  us  ;  the  place  was  illuminated  by  50 
torches,  and  the  guides  all  welcomed  me  into  the  grot- 
to of  Antiparos.  The  four  that  were  iirft  miffing,  I 
now  found  had  only  given  us  the  flip,  to  get  the  torches- 
lighted  up  before  we  came ;  and  the  other  two  had  put 
out  their  lights  on  purpofe,  to  make  us  enter  out  of  ut- 
ter darknefs  into  this  pavilion  of  fplendor  and  glory. 
I.  am  now  come  to  the  proper  bufinefs  of  this  letter  ; 
which  was,  to  defcribe  this  grotto.  But  I  muft  con- 
fefs  to  you  that  words  cannot  do  it.  The  amazing  beau- 
ties of  the  place,  the  eye  that  fees  them  only  can  con- 
•  ceive.  The  beft account  lean  give  you,  however,  pray 
accept  of. 

"  The  people  told  us,  the  depth  of  this  place  was  485 
yards.  The  grotto,  in  which  we  now  were,  isa  cavern 
of  120  yards  wide,  and  113  long,  and  feemS'  about  60 
yards  high  in  moft  places.  Thefe  meafurcs  differfome- 
thing  from  the  accounts  travellers  in  general  give  ns  ; 
but  you  may  depend  upon  them  as  exact,  for  I  took 
them  with. my  own.  hand.  Imagine  then  with  your- 
felf,  an  immenfe  arch  like  this,  almoft  all  over  lined 
■with  fine  and  bright,  chryftallized  white  marble^  and 


illuminated  with  50  torches  ;  and  you  will  then  have  Amipanj* 

fome  faint  idea  of  the  place  I  had  the  plcafure  to  fpend  ' « ' 

three  hours  in.  This,  however,  is  but  a  faint  defcrip- 
tion  of  its  beauties.  The  roof,  which  is  a  fine  vaulted 
arch,  is  hung  all  over  with  icicles  of  white  fliining  mar- 
ble, fome  of  them  ten  feet  long,  and  as  thick  as  one's 
middle  at  the  root :  and  among  ihcfe  there  hang  1000 
feftoons  of  leaves  and  flowers  of  the  fame  fubftance  ; 
but  fo  very  glittering,  that  there  is  no  bearing  to  look 
up  at  them.  The  fides  of  the  arch  are  planted  with 
feeming  trees  of  the  fame  white  marble,  riling  in  rows 
one  above  another,  and  often  incloling  the  points  of 
the  icicles.  From  thefe  trees  there  are  alfo  hung  fe- 
ftoons, tied  as  it  were  from  one  to  another  in  vaft 
quantities ;  and  in  fome  places  among  them  there  fcem 
rivers  of  marble  winding  through  them  in  a  thoufand 
meanders.  All  thefe  things  are  only  made,  in  a  long 
courfe  of  years,  from  the  dropping  of  water,  but  really 
look  like  trees  and  brooks  turned  to  marble.  The 
floor  we  trod  upon  was  rough  and  uneven,  with  cry- 
ftals  of  all  colours  growing  irregularly  out  of  it,  red, 


ue,  green,  and  fome  of  a  pale  yellow.     Thefe  were 


bl 

all  lhaped  like  pieces  of  faltpetre  ;  but  fo  hard,  that 
they  cut  our  flioes  :  among  thefe,  here  and  there,  are 
placed  icicles  of  the  fame  white  fliining  marble  with  thofe 
above,  and  feeming  to  have  fallen  down  from  the  roof 
and  fixed  there ;  only  the  big  end  of  thefe  is  to  the  floor. 
To  all  thefe  our  guides  had  tied  torches,  two  or  three 
to  a  pillar,  and  kept  continually  beating  them  to  make 
them  burn  bright.  You  may  guefs  what  a  glare  of 
fplendor  and  beauty  muft  be  the  effect  of  this  illumina- 
tion, among  fuch  rocks  and  columns  of  marble.  All 
round  the  lower  part  of  the  fides  of  the  arch  are  a  thou- 
fand white  mafles  of  marble,  in  the  fhape  of  oak-trees. 
Mr  Tournefort  compares  them  to  cauliflowers,  but  I 
fliould  as  foon  compare  them  to  toad-ftools.  In  fhort, 
they  arc  large  enough  to  inclofe,  in  many  places,  apiece 
of  ground  big  enough  for  a  bed-chamber.  One  of 
thefe  chambers  has  a  fair  white  curtain,  whiter  than 
fattin,  of  the  fame  marble,  ftrctched  all  over  the  front 
of  it.  In  this  we  all  cut  our  names,  and  the  dale  of 
the  year,  as  a  great  many  people  have  done  before  ns. 
In  a  courfe  of  years  afterwards,  the  ftone  blifters  out 
like  this  white  marble  over  the  letters.  Mr  Tourne- 
fort thinks  the  rock  grows  like  oaks  or  apple-trees 
for  this  reafon ;  but  I  remember  I  faw  fome  of  the  fineft 
cockle  and  mufcle  fhells,  in  the  rock  thereabouts,  that 
ever  I  faw  in  my  life.  I  wonder  whether  he  thinks 
they  grow  there  too.  Befides,  if  this  rock  grows  fo 
faft,  the  cavern  ought  to  be  all  grown  up  by  this  time-; 
and  yet,  according  to  his  meafures  and  mine,  the  ca- 
vern feems  on  the  other  hand  to  be  turned  larger  fince. 
Indeed,  all  that  I  can  gather  from  his  account  of  this 
glorious  place  is,  that  he  had  drank  a  bottle  or  two  too 
much  before  he  went  down  into  it." 

ANTIPAS-herod,  or.  Herod-Antipas,  the  fon 
of  Herod  the  Great,  by  one  of  his  wives  called  Cleo- 
patra, a  native  of  Jcrufalem.  Herod  the  Great,  in 
his  firft-  will,  appointed  Antipas  his  fucceflbr  in  ttre- 
kingdom  ;  but  afterwards;  altering  that  will,  he  named 
his  fon  Archelaus  his  fucceflbr,  giving  to  Antipas  the 
title  only  of  Tetrach  of  Galilee  and  Perasa. 

Antipas  took  a  great  deal  of  pains  in  adorning  and 
fortifying  the  principal  places  of  his  dominions.  He 
maTried  the  daughter  of  Aretas  king  of  Arabia ;  whom 
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Afltiparos.  he  divorced  about  the  year  of  Chrift  33,  te  marry  his 

» '  lifter-in-law  Herodias,  wife  to  his  brother  Philip,  who 

was  Mill  living.  St  John  the  Baptift  exclaiming  con- 
tinually againft  this  inceft,  was  taken  into  cuftody  by 
order  of  Antipas,  and  imprifoned  in  the  caftle  of  Ma- 
chserus,  (Mat.  xiv.  3,  4.  Mark  i.  14.  vi.  17,  18.  Luke 
iii.  19,  20.)  Jofephus  fays,  that  Antipas  caufed  St 
John  to  be  laid  hold  of  becaufe  he  drew  too  great  a 
concourfe  of  people  after  him ;  and  that  he  was  afraid 
'  left  he  fhould  make  ufe  of  the  authority  which  he  had 
acquired  over  the  minds  and  affections  of  the  people, 
to  induce  them  to  revolt.  But  the  cvangelifts,  who 
were  better  informed  than  Jofephus,  as  being  eye-wit- 
neffcs  of  what  palled,  and  acquainted  in  a  particular 
manner  with  St  John  and  his  difciples,  affiires  us  that 
the  true  reafon  of  imprifoning  St  John  was,  the  averfion 
which  Herod  and  Herodias  had  conceived  againft  him 
for  the  liberty  he  had  ufed  in  cenfuring  their  fcanda- 
lous  marriage.  The  virtue  and  holinefsof  St  John  were 
fuch,  that  even  Herod  feared  and  refpected  him  ;  but 
his  paffion  for  Herodias  had  prevailed  with  him  to  have 
killed  that  prophet,  had  he  not  been  reftrained  by  his 
.apprehenlions  of  the  people,  who  efleemed  John  the 
Baptift  as  a  prophet.  (Mat.  xiv.  5,  6.)  One  day, 
however,  while  the  king  was  celebrating  the  feftival 
of  his  birth,  with  the  principal  perfons  of  his  court,  the 
daughter  of  Herodias  danced  before  him  ;  and  pleafed 
him  lb  well,  that  he  promifed  with  an  oath  to  give  her 
whatever  fhe  fhould  aik  of  him.  By  her  mother's  ad- 
vice fhe  afked  the  head  of  John  the  Baptift;  upon 
which  the  king  commanded  John  to  be  beheaded  in 
prifon,  and  the  head  to  be  given  her. — Aretas,  king 
of  Arabia,  to  revenge  the  affront  which  Herod  had 
offered  to  his  daughter,  declared  war  againft  him,  and 
overcame  him  in  a  very  obftinate  engagement.  Herod 
being  afterwards  detected  as  a  party  in  Sejanus's  con- 
fpiracy,  was  banifhed  by  the  emperor  Caius  into  Lyons 
in  Gaul ;  whither  Herodias  accompanied  him. 

This  Antipas  is  the  Herod  who,  being  at  Jerufalem 
at  the  time  of  our  Saviour's  paffion,  (Luke  xxiii.  11.) 
ridiculed  him,  by  dreffing  him  in  a  white  robe,and  di- 
recting him  to  be  conducted  back  to  Pilate,  as  a  mock 
king,  whofe  ambition  gave  him  no  umbrage.  The 
time  when  Antipas  died  is  not  known  :  however,  it  is 
certain  he  died  in  exile,  as  well  as  Herodias.  Jofe- 
phus fays,  that  he  died  in  Spain,  whither  Caius  upon 
his  coming  to  Gaul,  the  firft  year  of  his  banifhment, 
might  order  him  to  be  fent. 

ANTIPATER,  ihe  difciple  of  Ariftofle,  and  one 
of  Alexander  the  Great's  generals,  was  a  man  of  great 
abilities,  and  a  lover  of  the  fciences  ;  but  was  accufed 
of  poifoning  Alexander.  He  fubdued  the  revolted 
Thracians,  relieved  Megalopolis,  and  overthrew  the 
Spartans  there.  He  died  321  years  before  the  Chrif- 
tian  sera. 

Antitater,  an  Idumaean  of  illuftrious  birth,  and 
pollened  of  great  riches  and  abilities,  taking  advantage 
of  the  confufion  into  which  the  two  brothers  Hyrcanus 
and  Ariflobulus  plunged  Judea  by  their  conteft  for  the 
ofice  of  high-prieft,  took  fuch  meafures  as  to  gain 
Hyrcanus  that  office,  and  under  his  government  to 
obtain  (he  abl'olute  direction  of  all  affairs;  while  his 
great  abilities  and  application  to  bufinefs  made  him  fo 
conliderable,  that  he  was  honoured  as  much  as  if  he 
had  been  inveftcd  with  the  royal  authority  in  form  : 


but  he  was  at  laft  poifoned  by  a  Jew,  named  Malachns,  Antjpatet 
43  years  before  the  Chriftian  sera.    He  left  among  his       .11 
other  children,  the  famous  Herod  king  of  the  Jews.      Antipathy. 

Antipater  (Caelins),  a  Roman  hiftorian,  who 
wrote  a  biftory  of  the  Punic  war,  much  valued  by  Ci- 
cero.    The  emperor  Adrian  preferred  him  to  Saluft. 

Antipater  of  Sydon,  a  ftoic  philofpher,  and  like- 
wife  a  poet,  commended  by  Cicero  and  Seneca :  he 
flourifhed  about  the  171ft  Olympiad.  We  have  feye- 
ral  of  his  epigrams  in  the  Anthologia. 

ANTIPATHY,  in  phyfiology,  is  farmed  from  the 
two  Greek  word,  mi  contrary,  and  ir«8ot  pajfion.  Li- 
terally taken,  the  word  fignifies  incompatibility  :  but 
for  the  mod  part  the  term  antipathy  is  not  ufed  toligni- 
fy  fuch  incompatibilities  as  are  merely  phyfical;  it  is 
referved  to  exprefs  the  averfion  which  an  animated  or 
fenfitive  being  feels  at  the  real  or  ideal  prefence  of  par- 
ticular objects.  In  this  point  of  view,  which  is  the 
light  in  whichwe  at  prefent  confaler  the  term,  antipa- 
thy, in  common  language,  fignifies  "  a  natural  hor- 
"  ror  and  deteftation,  an  infnperable  hatred,  and  invo- 
"  luntary  averfion,  which  a  fenfitive  being  feels  for 
"  fome  other  object,  whatever  it  is,  though  the  perfon 
"  who  feels  this  abhorrence  is  entirely  ignorant  of  its 
"  caufe,  and  can  by  no  means  account  for  it."  Such  is, 
they  fay,  the  natural  and  reciprocal  hoftility  between  the 
falamander  and  the  tortoife ;  between  the  toad  and  the 
weafel ;  or  between  flieep  and  wolves.  Such  is  the  in- 
vincible averfion  of  particular  perfons  againft  cats,  mice, 
fpiders,  &c. :  a  prepoffeffion  which  is  fometimes  fo  vio- 
lent, as  make  them  faint  at  the  fight  of  thefc  ani- 
mals. Of  thefe  and  a  thoufand  other  antipathies  the 
ancient  naturalifts,  the  fchoolmen,  and  the  vulgar, 
form  fo  many  legends  ;  and  relate  them  as  certain  facts, 
that  they  may  demand  an  explication  of  them  from  the 
philofophers.  But  thefe  fages  begin  with  inveftigating 
whether  fuch  antipathies  actually  exift  or  not. 

To  explore  the  matter  without  prejudice,  we  ihall 
find  it  neceiTary  to  abftract  from  the  fubjects  of  this 
difquifition,  1 .  All  fuch  antipathies  as  are  not  afcertain- 
ed  ;  as  that  which  is  fuppofed  to  be  felt  by  hens  at  the 
found  of  an  harp  whofe  firings  are  made  of  a  fox's  bow- 
els, between  the  falamander  and  tortoife,  and  between 
the  weafel  and  the  toad.  Nothing  is  lefs  confirmed, -or 
rather  nothing  is  more  falfe,  than  thefe  facts,  with 
which  vulgar  credulity  and  aftonifhment  are  amufed 
and  actuated :  and  though  fome  of  thefc  antipathies 
fhould  be  afcertained,  this  would  be  no  proof  that  the 
animals  which  feel  them  are  not  acquainted  with  their 
.caufes,  according  to  their  mode  and  proportion  of  know- 
ledge ;  in  which  cafe  it  will  be  no  longer  the  antipathy 
which  we  have  denned. 

2.  We  muft  abftract  thofe  antipathies  which  can  be 
extinguifhed  or  refumed  at  pleafure  ;  thofe  fictitious  a- 
verlions,  which  certain  perfons  feel,  or  pretend  to  feel, 
with  affected  airs,  that  they  may  appear  more  precife 
and  finical,  or  Angularly  and  prodigiously  elegant; 
that  they  may  feem  to  have  qualities  fo  exquifitely  fine, 
as  require  to  be  treated  with  peculiar  delicacy.  #One 
who  beftows  any  attention  on  the  fnbject,  would  be  a- 
ftonifhed  to  find  how  many  of  thefe  chimerical  aver- 
fions  there  are,  which  are  pretended,  and  paiTed  upon 
the  world  by  thofe  who  affect  them,  as  natural  and  un- 
conquerable. 

3.  When  we.  abftract  thofe  averfions  the,  caufes  of 
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Antipathy,  which  are  known  and  evident  j  we  {hall  be  furprifcd, 

' * '  after  our  deduction  of  thefe  pretended  antipathies  from 

the  general  fum,  how  fmall,  how  inconliderable,  is  the 
quantity  of  thofe  which  arc  conformable  to  our  defini- 
tion. Will  any  one  pretend  to  call  by  the  name  of  an- 
tipathy, thole  real,  innate,  and  incouteitable  aversions 


extravagant  paroxifms,  to  become  timid  in  excefs  at  Antipathf 

the  approach  of  thunder;  norcoidd  he  ever  afterwards  ' ■ ' 

furmount  the  fear  which  it  infpircd The  frightful 

llories  of  dogs  and  cats,  which  have  killed  theirmaftcrs, 
or  which  have  given  them  mortal  wounds,  are  more 
than  fufficient  to  infpire  a  timorous  perfon  with  avcr- 


which  prevail  between  fheep  and  wolves  >  Their  caufe  fion  againft  thefe  animals  ;  and  if  the  olfactory  nerves 

is  obvious :  the  wolf  devours  the  fheep,  and  fubiifts  up-  of  fuch  a  perfon  be  delicate,  he  will  immediately  dif- 

on  his  victim ;  and  every  animal  naturally  liies  with  cover  the  fmell  of  them  in  a  chamber :  dillurbcd  by  the 

terror  from  pain  or  deitiudion :  (heep  ought  therefore  apprehenfion  which  thefe  effluvia  excite  in  his  mind, 

to  regard  wolves  with  horror,  which  tor  their  nutrition  he  gives  himfelf  up  to  the  moft  violent iineafinefs,  which 

tear  and  mangle  the  uurelifting  prey.  _  from  principles  is  tranquillized  when  he  is  allured  that  the  animal  is  no 


lilar  to  this,  arife  that  avcrlion  which  numbers  of 
people  feel  againft  ferpents ;  againft  imall  animals,  fuch 
as  reptiles  in  general,  and  the  greateft  number  of  in- 
fects. During  the  credulous  and  fufceptible  period  of 
infancy,  pains  have  been  taken  to  iinprcfs  on  our  minds 
the  frightful  idea  that  they  are  venomous;  that  their 
bite  is&mortal;  that  their  iting  is  dangerous,  produc- 
tive of  tormenting  inflammations  or  tumours,  and 
fometimes  fatal:  they  have  been  reprefented  to  us  as 
uo-ly  and  fordid  ;  as  being,  for  that  realon,  pernicious 
to  thofe  who  touch  them  ;  as  poifoning  to  thoie  who  have 
the  misfortune  to  fwallow  them.  Thefe  horrible  pre- 
poffeffions  are  indnftrioufly  inculcated  from  our  infan- 
cy •  they  are  fometimes  attended  and  fupported  by  dif- 
ma'l  tales,  which  are  greedily  imbibed,  and  indelibly 
engraven  on  our  memories.      It  has  been  taught    ■ 


longer  in  the  room.  If  by  chance,  in  the  fearch  which 
is  made  to  calm  the  iineafinefs  of  this  timorous  per- 
fon, one  of  thefe  creatures  (hould  at  laft  be  difcovcr- 
ed,  every  one  prefently  exclaims,  A  miracle!  and  ad- 
mits the  reality  of  antipathies  into  his  creed  ;  whilft  all 
this  is  nothing  but  the  effect  of  a  childith  fear,  founded 
on  certain  confufed  and  exaggerated  ideas  of  the  ha- 
zard which  one  may  run  with  thefe  animals.  The  an- 
tipathy which  fome  people  entertain  againft  eels,  though 
they  are  eaten  by  others  with  pleafure,  arife  from  no- 
thing but  the  fear  of  ferpents,  to  which  thefe  fifties  are 
in  fome  degree  fimilar.  There  are  likewife  other  anti- 
pathies which  do  not  originate  in  the  imagination,  but 
arife  from  fome  natural  incongruity  ;  fuch  as  we  often 
remark  in  children,  for  particular  kinds  of  victuals, 
with  which  their  tafte  is  not  offended,  but  which  their 


both  by   precept  and  example,  when  others  at  their     itomachs  cannot  digelt,  and  which  are  therefore  dif- 
approach  have  athnned  in  our  view  the  appearance  of    gorged  as  foon  as  fwallowed 
deteftation  and  even  of  terror,  that  we  mould  fly  from  '        ' 

them,  that  we  mould  not  touch  them.  Is  it  then  won- 
derful (if  our  falie  impreffions  as  to  this  fubjed  have 
been  correded  neither  by  future  refledions  nor  experi- 
ments), that  we  mould  entertain,  during  our  whole 
lives,  an  averfion  for  thefe  objeds,  even  when  we 
have' forgot  the  admonitions,  the  conventions,  and  ex- 
amples, which  have  taught  us  to  believe  and  apprehend 
them  as  noxious  beings  ?  and  in  proportion  to  the  fen- 
fibility  of  our  frame,  in  proportion  as  our  nerves  are  ir- 
ritable, our  emotions  at  the  light  of  what  we  fear  will 
be  more  violent,  efpecially  if  they  anticipate  our  expec- 
tation, and  feize  us  unprepared,  thought  our  ideas  of 
what  we  have  to  fear  from  them  are  the  molt  confufed 
and  indiltind  imaginable.  To  explain  thefe  fads,  is  it 
neceffary  to  fly  to  the  exploded  fubterfuge  of  occult 
qualities  inherent  in  bodies,  to  latent  relations  produc- 
tive of  antipathies,  of  which  no  perfon  could  ever  form 
an  idea  ? 

It  is  often  fufficient  to  influence  a  perfon  who  had 
formerly  no  averfion  for  an  objed,  if  he  lives  with  fome 
other  affociate  who  gives  himfelf  up  to  fuch  capricious 
panics ;  the  habit  is  infenfibly  contraded  to  be  agitated 


To  what  then  are  thofe  antipathies,  of  which  we  have 
heard  fo  much,  reducible  ?  Either  to  legendary  tales; 
or  to  averlions  againft  objeds  which  we  believe  danger- 
ous ;  or  to  a  childilh  terror  of  imaginary  perils;  or  to 
a  difrelifh,  of  which  the  caufe  is  difguifed  ;  or  to  a  ri- 
diculous affedation  of  delicacy;  or  to  an  infirmity  of 
the  ftomacb  ;  in  a  word,  to  a  real  or  pretended  reluc- 
tance for  things  which  are  either  inverted,  or  fuppofed 
to  be  invefted,  with  qualities  hurtful  to  us.  Too  much 
care  cannot  be  taken  in  preventing,  or  regulating,  the- 
antipathies  of  children;  in  familiarifing  them  with  ob- 
jeds of  every  kind;  in  difcovering  to  them,  without 
emotion,  fuch  as  are  dangerous;  in  teaching  them  the 
means  of  defence  and  lecurity,  or  the  methods  of  efca- 
ping  their  noxious  influence ;  and,  when  the  rational 
powers  are  matured  by  age,  in  reflecting  on  the  na- 
ture of  thofe  objeds  which  we  fear,  in  afcertaining 
what  has  been  told  concerning  their  qualities,  or  in  vi- 
goroufly  operating  upon  our  own  difpofitions  to  over- 
come thofe  vain  repugnancies  which  we  may  feel.  See 
Sympathy,  which  is  the  oppolite  of  Antipathy. 

Ant  ip  at  HY,in  ethics,  hatred,  averfion,  repugnancy.. 
Hatred  is  entertained  againft  perfons ;  averfion,  and 


with  difagreeable  emtions  at  the  prefence  of  an  ob-     antipathy,  indifcriminately  againft  perfons  or  things 

jed  which  had  been  formerly  beheld  with  indifference     and  repugnancy,  againft  adions  alone 

and  cold   blood.     I  was  acquainted  (fays  the  author 

of  the  article  Antipathy  in  the  French  Encyclopedic) 

with  a  perfon  of  a  very  found  underftanding,  whom 

thunder  and  lightning  by  no  means  terrified;  nay, 

to  whom  the  fpedacle  appeared  magnificent  and  the 

found  majeftic  ;  yet  to  a  mind  thus  feemingly  fortified 

againft  the  infectious  of  terror,  no  more  was  neceffary 

than  fpending  the  rummer  with  a  friend  in  whom  the 

appearance  of  lightning  excited  the  ftrongeft  emotions, 

and  whom  the  remotcft  clap  of  thunder  alfeded  with 


Hatred  is  more  voluntary  ihasiaverfion,  antipathy,  or 
repugnancy.  Thefe  laft  have  greater  affinity  with  the 
animal  conftitution.  The  caufes  of  ANTiPATHYarelefs 
known  than  thofe  of  a  averfion.  Repugnancy  is  lefs  per- 
manent than  either  the  one  or  the  other — We  hate  a 
vitious  charader,  we  feel  averfion  to  its  exertions :  we 
are  affeded  with  antipathy  for  certain  perfonsatfirft 
light;  there  are  fome  affairs  which  we  tranfad  with 
repugnancy — Hatred  calumniates;  averfi on  keeps  us  at 
a  diftan.ee  from  certain  perfons;  antipathy  makes 
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Antipatris  ns  deleft  them  ;  repugnancy  hinders  11s  from  imitating 

H  thcin. 
j^"'P"d«:  ANTIPATRIS  (Acts  xxiii.  31.),  a  town  of  Pa- 
lestine, anciently  called  Caphar-Saba,  according  to  Jo- 
fephus,  but  named  Antipatris  by  Herod  the  Great,  in 
honour  of  his  father  Antipater.  It  was -fituated  in  a 
pleafant  valley,  near  the  mountains,  in  the  way  from 
Tcrufalem  to  Casfarea.  Jofephus  places  it  at  about  the 
diftance  of  feventeen  miles  from  Joppa. 

ANTIPELARGIA,  among  the  ancients,  a  law, 
whereby  children  are  obliged  to  furnifh  neceflaries  to 
their  aged  parents.  The  ciconia,  or  ftork,  is  a  bird 
famous  for  the  care  it  takes  of  its  parents  when  grown 
old.  Hence,  in  fome  Latin  writers,  this  is  rendered 
Vex  ciconiaria,  or  the  ftorks  law. 

ANTIPHONARY,  antiphonarium,  a  fer-vice- 
book  which  contained  all  the  invitatories,  refponfories, 
collects,  and  whatever  elfe  was  fung  or  faid  in  the 
choir,  except  the  leffons.  This  is  otherwife  called  re- 
fponfarium,  from  the  refponces  therein  contained.  The 
author  of  the  Roman  antiphonary  was  pope  Gregory 
the  Great.  We  alfo  find  mention  of  nocturnal  and 
diurnal  antiphonaries,  for  the  ufe  of  the  daily  and  night- 
ly offices  ;  fummer  and  winter  antiphonaries  ;  alfo  an- 
tiphonaries for  country  churches,  &c.  By  the  provin- 
cial constitutions  of  archbifhop  Winchelfey,  made  at 
Merton,  A.  D.  1305,  it  is  required  that  one  of  thefe 
Ihould  be  found  in  every  church  within  the  province  of 
Canterbury-  TJie  ufe  of  thefe,  and  many  other  popifti 
books,  were  forbid  by  the  3d  and  4th  of  Edward  VL 
c.  i». 

ANTIPHONY,  the  anfwer  made  by  one  choir  to 
another,  when  the  pfalm  or  anthem  is  fung  between 
two. 

Antiphony,  fometimes  denotes  afpeciesof  pfalmo- 
dy,  wherein  the  congregation,  being  divided  into  two 
parts,  repeat  the  pfalms,  verfe  for  verfe,  alternately. 
In  this  fenfe,  antiphony  Stands  contradiftinguifhed  from 
fymphony,  where  the  whole  congregation  iings  toge- 
ther. 

Antiphony  differs  from  refponforium,  becaufe  in  this 
latter  the  verfe  is  only  fpoken  by  one  perfon,  where- 
as in  the  former,  the  verfes  are  fung  by  the  two  choirs 
alternately.  The  original  of  Antiphonal  finging  in  the 
weflern  churches  is  referred  to  the  time  of  St  Am- 
brofe,  about  the  year  374.  That  father  is  faid  to  have 
firSt  introduced  it  into  the  church  of  Milan,  in  imita- 
tion of  the  cuflom  of  the  eaftern  church,  where  it  ap- 
pears to  be  of  greater  antiqaity,  though  as  to  the  time 
of  its  institution,  authors  are  not  agreed  ;  it  was  moSt 
probably  introduced  at  Antioch,  between  the  year  of 
ChriSt  347  and  356. 

Antiphony  is  alfo  ufed  to  denote  the  words  given 
■out  at  the  beginning  of  the  pfalm,  to  which  both  the 
choirs  are  to  accommodate  their  fmging. 

Antiphony,  in  a  more  modern  fenfe,  denotes  a 
kind  of  compofition  made  of  feveral  verfes  extracted 
out  of  different  pfalms,  adapted  to  exprefs  the  myStery 
folcmnizcd  on  the  occafion. 

ANTIPODES,  in  geography,  a  name  given  to 
thofe  inhabitants  of  the  globe  that  live  diametrically 
oppofite  to  each  other.  The  word  is  Greek,  and  com- 
pounded of  ain,  oppofite,  and  ttoc,  afoot  ;  becaufe  their 
feet  are  oppofite  to  each  other. 

The  antipodes  lie  under  oppofite  meridians  and  op- 


pofite parallels;  in  the  fame  degree  of  latitude,  but   Antipolis 
of  oppofite  denominations,  one   being  north  and   the         II 
other  fouth.     They  have  nearly  the  fame  degree  of  Airt'quam- 
heat  and  cold,   days  and   nigins  of  equal  length,  but 
in  oppofite  feafons.     It  is  noon  to  one,  when  midnight 
to  the  other ;  and  the  longelt  day  with  the  one,  is  the 
fhorteft  with  the  other. 

Plato  is  eStecmed  the  firft  who  thought  it  poflibk 
that  the  antipodes  fubfifted,  and  is  looked  upon  as  the 
inventor  of  the  word.  As  this  philofopher  apprehend- 
ed the  earth  to  be  Spherical,  he  had  only  one  Itep  to 
make  to  conclude  the  existence  of  the  antipodes. 

The  ancients,  in  general,  treated  this  opinion  with 
the  higheft  contempt;  never  being  able  to  conceive 
how  men  and  trees  could  fiibfift  fufpended  in  the  air- 
with  their  feet  upwards,  for  fo  ihey  apprehended  they 
muft  be  in  the  other  hemifphere. 

They  never  reflected  that  thefe  terms  upwards  and 
downwards  are  merely  relative  ;  and  fignify  only  near- 
er to,  or  farther  from,  the  centre  of  the  earth,  the 
common  centre  to  which  all  heavy  bodies  gravitate ; 
and  that,  therefore,  our  antipodes  have  not  their  feet 
upwards  and  head  downwards  any  more  thanourfelves ; 
becaufe  they,  like  us,  have  their  feet  nearer  the  centre 
of  the  earth,  and  their  heads  farther  from  it.  To  have 
the  head  downwards  and  feet  upwards,  is  to  place  the 
body  in  a  direction  of  gravity  tending  from  the  feet  to 
the  head  :  but  this  cannot  be  fuppofed  with  regard  to 
the  antipodes  ;  for  they,  like  us,  tend  toward  the  cen- 
tre of  the  earth,  in  a  direction  from  head  to  foot. 

ANTIPOLIS  (anc.  geog.),  now  Antibes,  on  the 
coaSt  of  Provence,  a  colony  of  the  MaSfilians,  near  the 
river  Verus,  in  Gallia  Narboncnfis  (Livy  ),  three  leagues 
to  the  weft  of  Nice.     E.  Long.  70  Lat.  43  °  40'. 

ANTIQJJARE,  among  Roman  lawers,  properly 
denotes  the  rejecting  of  a  new  law,  or  refilling  to  pais 
it.  In  which  fenfe,  antiquatmg  differs  from  abrogating  ; 
as  the  latter  imports  the  annulling  an  old  law,  the  for- 
mer the  rejecting  a  new  one. 

Anti-qjjare  is  alfo  ufed  for  a  law's  growing  obso- 
lete, or  into  difufe,  either  by  age  or  non-obfervance. 

Antiqjjarii.,  a  name  given  to  copies  of  old  books- 
After  the  decline  of  learning  amongft  the  Romans, 
and  when  many  religious  houfes  were  erected,  learning 
was  chiefly  in  the  hands  of  the  clergy  ;  the  greatest 
number  of  whom  were  regulars,  and  lived  in  monafte- 
ries.  In  thefe  houfes  were  many  induftrious  men,  who 
were  continually  employed  in  making  new  copies  of 
old  books,  either  for  the  ufe  of  the  monaftery  or  for 
their  own  emolument.  Thefe  writing  monks  were  di- 
stinguished by  the  name  of  Antiquarii.  They  deprived 
the  poor  librarii,  or  common  fcriptores,  of  great  part 
of  their  bufinefs,  fo  that  thefe  found  it  difficult  to  gain 
a  fubfiflence  for  themfelves  and  families.  This  put 
them  upon  finding  out  more  expeditious  methods  of 
tranferibing  books.  They  formed  the  letters  fmaller, 
and  made  ufe  of  more  jugations  and  abbreviations  than 
had  been  ufual.  They  proceeded  in  this  manner  till 
the  letters  became  exceedingly  final  1 ;  the  abbrevia- 
tions were  very  numerous,  and  extremely  difficult  to 
be  read.  This  in  fome  meafure  accounts  for  the  great 
variety  of  hands  in  the  Species  of  writing  called  Mo- 
dem Gothic.  When  a  number  of  copies  were  to  be 
made  of  the  fame  work,  it  was  ufual  to  employ  feveral 
perfons  at  the  fame  time  in  writing  it ;  each  perfon, 
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Antiquary  except  him  who  wrote  the  firft  fkin,  began  where  his 

II  fellow  was  to  leave  off. 
Antiqyitie.  ANTIQUARY,  a  perfon  who  fludies  and  fearches 
after  monuments  and  remains  of  antiquity,  a?  old  me- 
dals, books,  flames,  fculptures,  and  infcriptions,  and, 
in  general  all  curious  pieces  that  may  afford  any  light 
into  antiquity. 

In  the  chief  cities  of  Greece  and  Italy,  there  were 
perfons  of  diltinction  called  antiquaries,  whofe  bufi- 
nefs  it  was  to  Ihow  ftrangers  the  antiquities  of  the 
place,  to  explain  the  ancient  infcriptions,  and  to  give 
them  all  the  affiftance  they  could  in  this  way  of  learn- 
ing.— Paufanias  calls  thefe  antiquaries  EfyynTai.  The 
Sicilians  call  them  myfiogogi. 

There  was  an  ancient  college  of  antiquaries  erected 
in  Ireland  by  Ollamh  Fodhla,  700  years  before  Chrift, 
for  compofing  a  hiftory  of  that  country :  And  to  this, 
fay  the  Irifh  hiftorians,  it  is  owing  that  the  hiftory  and 
antiquities  of  that  kingdom  may  be  traced  back  beyond 
thofe  of  molt  other  nations. 

There  is  a  fociety  of  antiquaries  in  London,  and  ano- 
ther in  Edinburgh,  incorporated  by  the  king's  charter. 
See  Society. 

Antiojiary  is  alfo  ufed  by  ancient  writers  for  the 
keeper  of  the  antiquarian  or  cabinet  of  antiquities. 
This  officer  is  otherwife  called  archxota,  or  antiquary 
of  a  king,  a  prince,  a  (late,  or  the  like. 

Henry  VIII.  gave  John  Leland  the  title  of  his  an- 
tiquary; a  title  which,  fays  the  author  of  his  life,  no 
body  ever  enjoyed  befides  himfelf.  But  the  redaction, 
we  fuppofe,  was  only  intended  to  be  underltood  in  re- 
fpect  of  the  kings  of  England.  M.  Schott,  we  find, 
had  the  title  of  antiquary  to  the  king  of  Pruffia  ;  P. 
Pedruzzi,  that  of  antiquary  to  the  Duke  of  Parma; 
M.  Galland  refided  fome  time  in  Turky  under  the  title 
of  antiquary  of  the  king  of  France. — The  univerfity 
of  Oxford  have  flill  their  antiquary  under  the  denomi- 
nation of  citflos  archivorum. — The  kings  of  Sweden 
have  been  at  great  expences  in  order  to  illultrate  the 
antiquity  of  their  country,  having  eftablifhed  an  acade- 
my of  antiquaries  with  this  finglc  view. —  The  office 
of  the  ancient  Irifh  antiquaries  was  to  preferve  the  ge- 
nealogies of  the  kings  of  Ireland,  to  correct  the  regal 
tables  of  fuccettion,  and  deliver  down  the  pedigree  of 
every  collateral  branch  of  the  royal  family. 

ANTIQUATED,  fomething  obfolete,  out  of  date, 
or  out  of  ufe. 

ANTIQUE,  in  a  general  fenfe,  fomething  that  is 
ancient :  but  the  term  is  chiefly  ufed  byfculptors,  pain- 
ters, and  architects,  to  denote  fuch  pieces  of  their  dif- 
ferent arts  as  were  made  by  the  ancient  Greeks  and 
Romans.  Thus  we  fay,  an  antique  buft,  an  antique 
ftatue,  &c. 

Antique  is  fometimescontradiftinguifhed  from  an- 
cient, which  fignifies  a  lefs  degree  of  antiquity.  Thus, 
antique  architecture  is  frequently  diftinguiihed  from  an- 
cient architecture. 

ANTIQUITIES,  a  term  implying  all  teflimonies, 
or  authentic  accounts,  that  have  come  down  to  us  of 
ancient  nations.  Bacon  calls  antiquities  the  wrecks  of 
bijtory,  or  fuch  particulars  as  induftrious  and  learned 
perfons  have  collected  from  genealogies,  infcriptions, 
monuments,  coins,  names,  etymologies,  archives,  in- 
struments, fragments  of  hiftory,  &c. 

Antiquities,  from  a  very  extenfive  fcience,  including 
Vol.  II. 


"  an  hiftorical  knowledge  of  the  edifices,  magiftrates,  Aitiqoities 

offices,  habiliments,  manners,    cuftoms,    ceremonies,  ' *~~" 

worffiip,  and  other  objects  worthy  of  curiofity,  of  a!! 
the  principal  ancient  nations  of  the  earth." 

This  fcience  is  not  a  matter  of  mere  curiofiiy,  but  i ; 
indifpenfible  to  the  theologian ;  who  ought  to  be  tho- 
roughly acquainted  with  the  antiquities  of  the  Jew?, 
to  enable  him  properly  to  explain  numberlefs  paffao'es 
in  the  Old  and  New  Teftamcnts  :  to  the  lawyer,  who, 
without  the  knowledge  of  the  antiquities  of  Greece  and 
Rome,  can  never  well  understand,  and  properly  ap- 
ply, the  greateft  part  of  the  Roman  laws :  to  the  phy- 
fician  and  the  philofopher,  that  they  may  have  a  com- 
plete knowledge  of  the  hiftory  and  principles  of  the 
phyfic  and  philofophy  of  the  ancients  :  to  the  critic, 
that  he  may  be  able  to  underftandand  interpret  ancient 
authors :  to  the  orator  and  poet,  who  will  be  thereby 
enabled  to  ornament  their  writings  with  numberlefs 
images,  illufions,  comparifons,  &c. 

Antiquities  are  divided  into  facred  and  profane,  into 
public  and  private,  univerfal  and  particular,  &c.  It  is 
true,  that  the  antiquaries  (efpecially  fuch  as  are  infected 
with  a  fpirit  of  pedantry,  and  the  number  of  thefe  is 
great)  frequently  carry  their  inquiries  too  far,  and  em- 
ploy themfelves  in  laborious  refearches  after  learned 
trifles :  but  the  abufe  of  a  fcience  ought  never  to  make 
us  neglect  the  applying  it  to  rational  and  ufeful  pur- 
pofes. 

Many  antiquaries  alfo  reftraintheirlearned  laboursto 
the  ecclairciffement  of  the  antiquities  of  Greece  and 
Rome :  but  this  field  is  far  too  confined,  and  by  no 
means  contains  the  whole  of  this  fcience,  feeing  it  pro- 
perly includes  the  antiquities  of  the  Jews,  the  Egyp- 
tians, Perfians,  Phoenicians,  Carthaginians  Hetruf- 
cans,  Germans,  and  in  general,  all  thofe  principal  na- 
tions mentioned  in  ancient  hiftory :  fo  far  as  any  ac- 
counts of  them  are  come  down  to  us. 

If  to  the  general  fubjects  above  mentioned  we  add 
the  particular  ftudy  of  antiques,  of  the  ftatues,  bafT- 
reliefs,  and  the  precious  relics  of  architecture,  paint- 
ing, camaieus,  medals,  &c.  it  is  eafy  to  conceive  that  an- 
tiquities form  a  fcience  very  extenfive  and  very  compli- 
cated, and  with  which  only  a  very  fmall  acquaintance 
could  have  been  attainable  by  any  one  man,  if  our  pre- 
deccflbrs  had  not  prepared  the  way  for  us ;  if  they  had 
not  left  us  fuch  ineftimable  works  as  thofe  of  Gronovius, 
Grsevius,  Montfaucon,  Count  Caylus,  Winckelman, 
the  Hebraic  antiquities  of  D.  Iken  of  Bremen,  the 
Grecian  antiquities  of  Brunings,  the  Roman  antiqui- 
ties of  Nienpoort,  and  efpecially  that  work  which  is 
intitled  Bibliographia  Antiquaria  Joh.Alberti  Fabricii, 
profeflbr  at  Hamburg ;  &c.  &c.  Nor  muft  we  here 
forget  that  very  valuable  work,  with  which  Mr  Ro- 
bert Wood  has  lately  enriched  this  fcience,  and  which 
is  fo  well  known,  and  fo  juftly  efteemed  by  all  true 
connoifleurs,  under  the  title  of  the  Ruins  of  Pal- 
myra and  thofe  of  Balbeck.  It  is  by  this  work  that 
we  are  fully  convinced  of  the  grandeur  and  magni- 
ficence, the'  tafte  and  elegance,  of  the  buildings  of 
the  ancients.  We  here  fee  that  the  invention  of  thefe 
matters  is  not  all  owing  to  the  Greeks,  but  that  there 
were  other  nations  who  ferved  them  as  models.  For, 
though  many  of  the  edifices  of  Palmyra  are  to  be  at- 
tributed to  the  emperor  Aurelian,  and  to  Odenatus  and 
his  wife  Zenobia,  who  reigned  there  about  the  year 
N  264, 
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Antiquities  264,  yet  there  arc  found,  at  the  fame  place,  ruins  of 

' '  buildings,  that  appear  to  be  of  far  greater  antiquity, 

and  that  are  not  lefs  beautiful.  The  ancient  Perfc- 
polis  is  Sufficient  to  prove  this  aflertion.  When  we 
duly  reflect  on  all  thefe  matters,  and  especially  if  we 
attempt  to  acquire  any  knowledge  of  this  fcience,  we 
Shall  foon  be  convinced  that  it  but  ill  becomes  a  petit- 
maitre  to  laugh  at  a  learned  antiquary. 

The  knowledge  of  thofe  monuments  of  the  ancients, 
the  works  of  fculpture,ftatuary,  graving,  painting,  &c. 
which  they  call  antiques,  requires  a  Strict  attention, 
with  regard  to  the  matter  itfelf  on  which  the  art  has 
heen  exerciSed  ;  as  the  wax,  clay,  wood,  ivory,  ftones 
of  every  kind,  marble,  flint,  bronze,  and  every  fort 
of  metal.  We  mould  begin  by  learning  on  what  mat- 
ter each  ancient  nation  principally  worked,  and  in 
which  of  the  fine  arts  they  excelled.  For  the  matter 
itfelf,  as  the  different  forts  of  marble,  compositions  of 
metals,  and  the  fpecies  of  precieus  ftones,  ferve  fre- 
quently to  characterize  the  true  antique,  and  to  difco- 
ver  the  counterfeit.  The  connoifleurs  pretend  alfo  to 
know,  by  certain  diftinct  characters  in  the  defign 
and  execution  of  a  work  of  art,  the  age  and  nation 
where  it  was  made.  They  find,  moreover,  in  the  in- 
vention and  execution,  a  degree  of  excellence,  which 
modern  artifts  are  not  able  to  imitate.  Now,  though 
we  ought  to  allow,  in  general,  the  great  merit  of  the 
ancients  in  the  polite  arts,  we  fliould  not,  however, 
fuffer  our  admiration  to  lead  us  into  a  blind  fuperfti- 
tion.  There  are  pieces  of  antiquity  of  every  fort, 
which  have  come  down  to  us ;  fome  that  are  perfectly 
excellent ;  and  others  fo  wretched,  that  the  meaneft 
among  modern  artifts  would  not  acknowledge  them. 
The  mixture  of  the  good  and  bad  has  taken  place  in 
all  Subjects,  at  all  times,  and  in  all  nations.  The  mif- 
fortune  is,  that  moft  of  our  great  antiquaries  have 
fceen  fo  little  flailed  in  defigning,  as  fcarcely  to  know 
how  to  draw  a  circle  with  a  pair  ef  compafles.  It  is 
prejudice,  therefore,  which  frequently  directs  them  to 
give  the  palm  to  the  ancients,  rather  than  a  judgment 
directed  by  a  knowledge  of  the  art.  That  character 
of  expreffion,  which  they  find  fo  marvellous  in  the 
works  of  antiquity,  is  often  nothing  more  than  a  mere 
chimera.  They  pretend  that  the  artifts  of  our  days 
conftantly  exaggerate  their  expreffions  ;  that  a  modern 
Bacchus  has  the  appearance  of  a  man  diftracted  with 
intoxication ;  that  a  Mercury  feems  to  be  animated  with 
the  fpirit  of  a  fury ;  and  fo  of  the  reft.  But  let  them 
not  decide  too  haftily.  -  Almoft  all  the  antique  fi- 
gures are  totally  void  of  all  fpirit  of  expreffion ;  we 
are  forced  to  guefs  at  their  characters.  Every  artifi- 
cial expreffion  requires,  moreover,  to  be  fomewhat  ex- 
aggerated. A  ftatue  or  portrait  is  an  inanimate  fi- 
gure ;  and  mull  therefore  have  a  very  different  effect 
from  one  which,  being  endowed  with  life,  has  the 
mufcles  conftantly  in  play,  and  where  the  continual 
change  of  the  features,  the  motion  of  the  eyes,  and  the 
looks,  more  or  lefs  lively,  eafily  and  clearly  exprefs  the 
paffions  and  fentiments.  Whereas  in  a  figure  that  is 
the  produce  of  art,  the  delicate  touches,  that  fliould 
exprefs  the  paffions,  are  loft  to  the  eyes  of  the  fpecta- 
tors:  they  mull  theieforc  be  ftruck  by  ftrong,  bold 
characters,  which  can  affect  them  at  the  firft  glance 
©f  the  eye.     A  very  moderate  artift  is  fcnfiblc,  at  the 


fame  time,  that  he  is  not  to  give  his  figures  extravagant  Antiquity, 
expreffions,  nor  to  place  them  in  diftorted  attitudes.  II 

ANTIQUITY  Signifies  times  or  ages  paft  long  ago.  Analeptics 
Thus,  we  fay,  the  heroes  of  antiquity,  &c. 

Antiquity  is  alfo  ufed  to  denote  the  works  or 
monuments  of  antiquity.     See  Antiquities. 

Antiquity  likewife  exprefles  the  great  age  of  a 
thing ;  and  in  this  fenfe  we  fay  the  antiquity  of  a  fa- 
mily, the  antiquity  of  a  kingdom. 

ANTIRRHINUM,  Snap-dragon,  or  calves- 
snout:  A  genus  of  the  angiofpermia  order,  belong- 
ing to  the  didynamia  clafs  of  plants;  and  in  the  natu- 
ral method  ranking  under  the  40th  order,  Perfonat*. 
The  eflential  characters  are  thefe:  The  calyx  confifts 
of  five  leaves;  the  bafis  of  the  corolla  is  bent  back- 
wards, and  furniflied  with  pectoria ;  the  capfule  is  bi- 
locular.  There  are  14  fpecies  of  the  antirrhinum,  10 
of  which  are  natives  of  Britain,  viz.  the  cymbalaria, 
or  ivy-leaved  toad-grafs;  the  elatine,  or  fliarp-pointed 
fluellin;  the  fpurium  or  round-leaved  fluellin ;  the  ar- 
venfe,  or  corn-blue  toad-flax ;  the  repens,  or  creeping 
toad-flax ;  the  nonofpermum,  or  Sweet-Smelling  toad- 
flax ;  the  linaria,  ar  common  yellow-toad-flax ;  the 
minus,  or  lefs  toad-flax  :  the  majus,  or  greater  Snap- 
dragon ;  and  the  orontium,  or  lcaft  fnap-dragon.  The 
linaria  is  faid  to  be  cathartic  and  diuretic ;  but  it  is  not 
ufed  in  the  Shops. 

ANTIRRHIUM  (anc.  geog.),  a  promontory  at  the 
mouth  of  the  Corinthian  bay,  where  it  is  Scarce  a  mile 
broad,  and  where  it.feparates  the  jEtolians  from  the 
Peloponnefus ;  fo  called  from  its  oppofite  Sanation 
to  Rhium  in  Peloponnefus,  (Pliny)  :  both  are  now 
called  the  Dardanelles  of  Lepanto. 

ANTISABBATARIANS,  a  modern  religious  feet,, 
who  oppofe  the  obfervance  of  the  Christian  fabbath. 
The  great  principle  of  the  Antifabbatariafis  is,  that 
the  Jewiih  fabbath  was  only  of  ceremonial,  not  moral 
obligation ;  and  confequently  is  aboliflied  by  the  com- 
ing of  Chrift. 

ANTISAGOGE,  in  rhetoric,  a  figure  differing  lit- 
tle from  that  called  concejjion.  The  following  paffage 
from  Cicero  is  an  inftancc  of  it :  Difficilis  ratio  belli 
gerendi;  at  plena  Fidei,  plena  pietatis :  ir  ft  dicas, 
magnrts  labor,  multa  pericttla  propouuntur ;  at  gloria 
ex  his  immortalis  eft  cotifecutura.     See  concession. 

ANTISCII,  in  geography,  people  who  live  on  dif- 
ferent fides  of  the  equator,  whofe  fliadows  at  noon  are 
projected  oppofite  ways.  Thus  the  people  of  the  north 
are  Antifcii  to  thofe  of  the  fourh ;  the  one  projecting 
their  Shadows  at  noon  towards  the  north  pole,  and  the 
other  toward  the  South  pole. 

ANTISCORBUTICS,  medicines  good  in  fcorbutic 
cafes. 

ANTISEPTICS  (from  an  and  e-iwrof  putrid,  of 
ctnra,  to  putrify),  an  appellation  given  to  fuch  Sub- 
stances as  refill  putrefaction.  ' 

We  have  Some  curious  experiments  in  relation  to  air- 
tiSeptic  Subftances  by  Dr  Pringle,  who  has  ascertained 
their  Several  virtues.  Thus  in  order  to  Settle  the  an- 
tiSeptie  virtue  of  falts,  he  compared  it  with  that  of 
common  fea-falt;  which  being  one  of  the  weakeft,  he 
fuppofes  equal  to  unity,  and  exprefles  the  proportional 
Strength  of  the  reft  by  higher  numbers,  as  in  the  fol- 
lowing table. 

Salts 


Antifcptici, 
Antilpal-  ' 

modics.    Sea-fak        -      - 

*— v '  Sal  gemma 

Tartar  vitriolated 
Spirit/is  Mindereri 
Tartarus  folubilis 
Sal  dittrst&us 
Crude  fal  ammoniac 
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Saks,  their  antifeptic  virtue. 

1  Saline  mixture     - 
i+  Nitre 

2  Salt  of  hartfhorn 
2      Salt  of"  wormwood 

2  Borax 
2+  Salt  of  amber 

3  |Alum 
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3 

4+ 

4+ 

4+ 

12+ 

20+ 

J0  + 


111  this  table  the  proportions  are  marked  in  integral 
numbers:  «mly  to  fome  there  is  added  the  (ign +,  to 
fhow,  that  thofe  falts  are  pofTefled  of  a  ftronger  anti- 
feptic virtue  than  the  number  in  the  table  exprelTes,  by 
fome  fractions ;  nnlefs  in  the  three  laft,  where  the  fame 
fign  imports,  that  the  fait  may  be  ftronger  by  fome 
units. 

Some  refinous  and  other  fubftances  even  exceed  the 
antifeptic  virtues  of  the  neutral  falts  j  thus  myrrth, 
afafsetida,  terra  japonica,  and  aloes,  are  at  leaft  twelve 
times  more  antifeptic  than  fea-falt.  Two  grains  of 
camphor  is  equivalent  to  fixty  grains  of  that  fait.  An 
infufion  of  a  few  grains  of  Virginian  'fnake-root,  in 
powder,  exceeds  twelve  times  its  weight  of  fea-falt. 
Comomile  flowers  have  nearly  the  fame  extraordinary 
quality.  The  Jefuits  bark  has  it  alfo.  Befides  thefe, 
pepper,  ginger,  fafFron,  contrayerva-root,  are  twelve 
times  more  antifeptic  than  fea-falt.  Dried  fage,  rhu- 
barb, the  root  of  the  wild  valerian,  mint,  angelica, 
ground  ivy,  fenna,  green  tea,  red  rofes,  wormwood, 
muftard,  and  horfe-radifh,  were  likewife  found  more 
antifeptic  than  the  ftandard. 

To  the  clafs  of  antifeptic  medicines  may  likewife  be 
added  fermented  liquors,  acids,  fpirits,  and  even  thofe 
plants  called  anti-acids,  and  erroneoufiy  fuppofed  ha- 
fteners  of  putrefaction,  particularly  horfe-radifh.  Now 
vegetables,  pofTefling  this  virtue,  are  the  more  valuable, 
in  that  being  ufually  free  of  acrimony,  they  may  be 
taken  in  much  greater  quantities  than  either  fpirits, 
acids,  refins,  or  even  the  neutral  falts. 

Antifeptics  are  prefcribed  in  all  putrid,  malignant, 
and  peftilential  cafes.  It  is  to  be  remarked,  however, 
that  different  kinds  of  them  are  to  be  given  in  different 
difeafes,  and  even  in  different  ftages  of  the  fame  dif- 
eafe.  Thus,  the  bark  is  a  fpecific  in  a  gangrene,  when 
the  veffels  are  relaxed,  and  the  blood  refolved  or  dif- 
pofed  to  putrefaction  ;  but  will  fail,  if  the  veffel  are 
too  full,  or  the  blood  be  too  thick.  With  the  fame 
caution  is  the  bark  to  be  ufed  in  wounds,  viz.  chiefly 
in  cafes  of  abforbed  matter,  when  it  infects  the  humours, 
and  brings  on  a  hectic  fever. 

By  the  great  antifeptic  virtue  of  alum,  the  bark,  and 
other  aftringents,  it  mould  feem,  that  aftriction  had  no 
fmall  fhare  in  the  cure  of  putrid  diforders  ;  and,  indeed, 
the  very  nature  of  putrefaction  confifts  in  a  feparation 
or  difunion  of  the  parts.  But  as  aftringents  are  im- 
proper to  be  adminiftered  in  many  cafes,  contrayerva- 
root,  fnake-root,  camphor,  Sec.  may  fupply  their  place  ; 
which,  though,  highly  antifeptic,  have  very  little,  if 
any,  of  an  aftringent  quality. 

ANTISPASMODICS,  are  medicines  proper  for 
the  cure  of  fpafms  and  convulsions.  Opium,  balfam 
of  Peru,  and  the  efTential  oils  of  many  vegetables,  are 
the  principal  in  this  clafs  of  medicines.  Opium  ex- 
cels, for  its  immediate  effects.  Peruvian  balfam,  in 
rhany  inftances,  produces  more  lafting  benefit  than  opi- 


um, and  fometimes  fucceeds  where  opium  fail?.     As  AcrlftaCi 
antifpafmodics,  the  effential  oils  ditfer  in  this  from  opi- 
um, that   they  act  more  on  a  particular  part  than   oh  Antiihtfu. 
the  fyftem  in  general,  and   have  no  foporific   effect.  '       " 
Some  medicines  remove  fpafms  by  immediate  contact, 
as  aires  milk,  cream,  oil  of  almonds  ;  others  by  repell- 
ing heat,  as  gas,   fulphur,  nitre,  fal  ammoniac,  &c. 
And  where  the  ftrictures  arc  produced  by  inanition  and 
a  defeA  of  vital  heat,  fpafms  are  removed  by  thofe  me- 
dicines that  reitorc  the  vis  vita,  fuch  as  valerian,  caflor, 
mufk,  &c. 

ANTISTASIS,  in  oratory,  a  defence  of  an  action 
from  the  confideration  that  had  it  been  omitted  worfe 
would  have  enfued.  This  is  called  by  Latin  writers 
tomparativnm  argiimentmn ;  fuch,  e.  gr.  would  be  the 
general's  defence  who  had  made  an  inglorious  capi- 
tulation, That  without  it,  the  whole  army  mult  have 
perifhed. 

ANTISTHENES,  a  Greek  philofopher,  and  found- 
der  of  the  Cynics.  He  was  born  at  Athens,  and  palfed 
the  former  part  of  his  life  as  a  foldier.  Having  after- 
wards been  an  attendant  at  the  lectures  of  Socrates,  he 
was  principally  charmed  with  thofe  exhortations  of  that 
great  philofopher,  which  perfuaded  to  frugality,  to  tem- 
perance, and  to  moderation  :  thefe  Antiitnenes  was  re- 
folved to  practife  by  carrying  every  precept  to  its  ut- 
moft  extent.  Permitting  therefore  his  beard  to  grow, 
he  went  about  the  flreets  in  a  thread-bare  coat,  fcarcely 
to  be  diltinguifhed  from  a  common  beggar.  He  prided 
himfelf  upon  the  moft  rigid  virtue,  and  thought  himfelf 
obliged  to  attack  the  vicious  wherever  he  found  them. 
This  gave  him  fome  reputation  inthe  city ;  but  it  may 
be  fuppofed,  that,  in  aplace  fo  very  luxurious  as  Athens, 
he  had  more  enemies  than  difciples.  His  philofophy 
confuted  rather  in  action  than  {peculation  :  it  was 
therefore  his  conftant  maxim,  That  to  be  virtuous  was 
to  be  happy,  and  that  all  virtue  confided  in  action ; 
that  the  wife  man  fhould  live  for  himfelf,  contented  in 
all  fituations,  and  happy  alone  in  the  confeioufnefs  of 
his  own  virtue.  He  acknowledged  nothing  to  be  good 
but  was  was  honourable  ;  and  alferted,  that  virtue 
might  be  acquired  by  practice.  Laertius  tells  us  there 
were  10  tomes  of  his  works;  and  he  has  given  usmany 
of  his  apophthegms. 

ANTISTOECHON,  in  grammar,  the  ufing  one 
letter  inftead  of  another ;  as  olli  for  ://;'. 

ANTISTROPHE,  in  grammar,  a  figure  by  which, 
two  things  mutually  depending  on  one  another,  are  re- 
ciprocally converted  ;  as,  the  Jervant  of  the  mafter,  the 
majier.  of  the  fervant. 

Antistrophe,  among  lyric  poets,  that  part  of  a 
fong  and  dance  in  ufe  among  the  ancients,  which  was 
performed  before  the  altar,  in  returning  from  weft  to 
eaft  in  oppofition  to  ftrophe.  See  Strophe  and  Ode. 

ANTITACTiE,  in  church  hiftory,  a  branch  of 
Gnoftics,  who  held,  that  God  was  good  and  juft,  but 
that  a  creature  had  created  evil ;  and  confequently  that 
it  is  our  duty  to  oppofe  this  author  of  evil,  in  order  to 
avenge  God  of  his  adverfary. 

ANTITHENAR,  in  anotomy,  a  name  given  to 
the  adductor  incicis.  See  Anatomy,  Table  of  the 
Mufcks. 

ANTITHESIS,  in  rhetoric,  a  contraft  or  oppofi- 
tion of  words  or  fetiments.     Such  is  that  of  Cicero, 
in  the  fecond  Catilinarian  :  "  On  one  fide  Hands  mo- 
N  2  deity, 
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AntitheCs  defty,  on  the  other  impudence  ;  on  one  fidelity,  on 
.11         the  other  deceit ;  here  piety,  there   facrilege  ;  here 

Antitype-  continency,  there  luft,  &c."  Such  alfo  is  that  of  Au- 
guftus  to  fome  feditious  young  men  :  Audits,  juvenes, 
fenem,  quern  juvenem  fenes  audivere.  Such  again  is  that 
of  Seneca  ;  Curie  laves  loquuntur,  ingentes  jlupent. 
And  that  of  Virgil : 

F.'eilere  ft  nequco  fuperos,  Acheronta  juovebo. 

St  Aiignftine,  Seneca,  Salvian,  and  many  other  an- 
cient writers,  feem  greatly  to  affect,  antithefis  ;  but  a- 
rnong  the  moderns  they  are  generally  decried.  Def- 
maretz  reprefents  them  as  the  favourites  of  young  wri- 
ters. The  following  is  an  example  of  modern  anti- 
thefis : 

Though  gentle,  yet  not  dull ; 

Strong,  ■without  rage  ;  without  o'er  flowing,  full. 

Antithesis  is  fometimes  ufed  for  controverfy.  In 
this  fenfe,  we  meet  with  antithetic  method,  antithetic 
difcourfes,  &c.  Marcion  compofed  a  volume  of  Anti- 
thefes,  or  contrarieties  and  oppofitions  between  the  law 
and  the  gofpel. 

ANTITRAGUS  musculus,  in  anatomy,  a  mufcle 
of  the  ear.     See  Anatomy,  Table  of  the  Mufcles. 

ANTITRINITARIANS,  thofe  who  deny  the 
Trinity,  and  teach  that  there  are  not  three  perfons  in 
the  Godhead.  Thus  in  the  Samofatenians,  who  do  not 
believe  the  diftinctlon  of  perfons  in  God  ;  the  Arians, 
who  deny  the  divinity  of  the  Word  ;  and  the  Macedo- 
nians, who  deny  that  of  the  Holy  Spirit,  are  all  pro- 
perly Antitrinitarians.  Among  the  moderns,  Anti- 
irinitarians  are  particularly  underftood  of  Socinians, 
called  alfo  Unitarians. 

The  Bibliotheca  Antitrinitariorum,  or  Antitrinitari- 
an- Library,  is  a  pofthumous  work  of  Chriftopher  San- 
ditis,  an  eminent  Antitrinitarian  ;  wherein  he  gives  a 
lift,  digefted  in  order  of  time,  of  all  the  Socinian  or 
modern  Antitrinitarian  authors,  with  a  brief  account 
of  their  lives,  and  a  catalogue  of  their  works.  See 
Unitarian. 

ANTITYPE,  a  Greek  word,  properly  fignifying  a 
type  or  figure  correfpondent  to  fome  other  type. 

The  word  antitype  occurs  twice  in  the  New  Tefta- 
rnent ;  viz.  in  the  Epiftle  to  the  Hebrews,  ix.  24.  and 
tn  St  Peter,  1  Ep.  iii.  21.  whereits  genuine  import  has 
been  much  controverted.  The  former  fays,  that 
"  Chrift  is  not  entered  into  the  holy  places  made  with 
hands,  which  are  wnmr*,  the  figures  or  antitypes  of 
the  true — now  to  appear  in  the  prefence  of  God 
for  us."  Now  -wr©-,  fignifies  the  pattern  by  which 
another  thing  is  made  ;  and  as  Mofes  was  obliged 
to  make  the  tabernacle,  and  all  tilings  in  it,  ac- 
cording to  the  pattern  Ihowed  him  in  the  mount; 
the  tabernacle  fo  formed  was  the  antitype  of  what 
was  lhown  to  Mofes:  any  thing,  therefore,  form- 
ed according  to  a  model  or  pattern,  is  an  antitype. 
In  the  latter  paflage,  the  Apoftle,  fpeaking  of  Noah's 
Hood,  and  the  deliverance  only  of  eight  perfons  in  the 

ark  from  It,  fays,  U  xamy.xt  wiTiruvti  vuv  iru^ti  fiairTio-fta, 
baplifm,  being  an  antitype  to  that,  ?iow  faves  us  ;  not 
putting  away  the  filth  of  the  flejb,  but  the  anfwer  of  a 
good  confidence  towards  Cod,  ire.  The  meaning  is, 
that  righteoufnefs,  or  the  anfwer  of  a  good  confeience 
towards  God,  now  faves  ns  by  means  of  the  rcfurrec- 


tion  of  Chrift,  as  formerly  righteoufnefs  faved  thofe 
eight  perfons  by  means  of  the  ark,  during  the  flood. 
The  word  antitype,  therefore,  here  fignifies  a  general  , 
fimilitude  of  circumftances ;  and  the  particle  «,  where- 
unto,  refers,  not  to  the  immediate  antecedent,  u.faT©., 
water,  but  to  all  that  precedes. 

Antitype,  among  the  ancient  Greek  fathers,  and 
in  the  Greek  liturgy,  is  alfo  applied  to  the  fymbols  of 
bread  and  wine  in  the  Sacrament.  Hence  it  hath  been 
argued,  by  many  Protcftants,  that  the  Greeks  do  not 
really  believe  the  doctrine  of  tranfubftantiation ;  be- 
caufe  they  call  the  bread  and  wine  antitypes,  wrrnira, 
q.  d.  figures,  fimilitudes;  and  this  even  after  the  con- 
fecration. 

ANTIUM,  (anc.  geog.)  a  city  of  the  Volfci,  (Li- 
vy) ;  fituated  on  the  Tufcan  fea,  yet  without  a  har- 
bour, becaufe  they  had  a  neighbouring  hamlet,  called 
Ceno,  with  a  harbour,  (Strabo).  The  Romans  gained 
the  firft  reputation  in  naval  affairs  againft  the  Antia- 
tes  ;  part  of  whofe  fhips  they  conveyed  into  the  arfenal 
of  Rome,  and  part  they  burnt ;  and  with  their  beaks 
or  roftra  adorned  the  pulpit  erefted  in  the  Forum, 
thence  called  Roftra,  (Livy,  Floras).  Here  ftood  a 
famous  temple  of  Fortune,  (Horace).  Addifon  fays, 
there  were  two  Fortunae  worfliipped  at  Antium. — It  is 
now  extinct,  but  the  name  ftill  remains  in  the  Cap* 
de'Anzo. 

ANTIVARI,  a  ftrong  town  of  Turky,  in  Europe, 
in  Dalmatia,  a  Greek  archbifliop's  fee,  and  fubjedt  to 
the  Turks.     E.  Lon.  29.  1  J.  N.  Lat.  43.  o. 

ANTLER,  among  fportfmen,  a  ftart  or  branch  of  a 
deer's  attire. 

Brow-ANTLER,  denotes  the  branch  next  the  head  ; 
and, 

Bes- Antler,  the  branch  next  above  the  brow-ant- 
ler. 

ANTLIA,  an  ancient  machine,  fuppofed  to  be  the 
fame  with  our  pump.  Hence  the  phrafe,  in  antliam 
condemnari,  according  to  the  critics,  denotes  a  kind  of 
punimment,  whereby  criminals  were  condemned  to 
drain  ponds,  ditches,  or  the  like. 

ANTOEICI,  in  geography,  thofe  inhabitants  of  the 
earth  who  live  under  the  fame  meridian,  and  at  the 
fame  diftance  from  the  equator  ;  the  one  toward  the 
north,  and  the  other  toward  the  fouth.  Hence  they 
have  the  fame  longitude  ;  and  their  latitude  is  alfo  the 
fame,  butof  a  different  denomination.  They  are  in  the 
fame  femicircle  of  the  meridian,  but  oppofite  in  paral- 
lels. They  have  precifely  the  fame  hours  of  the  day 
and  night,  but  oppofite  feafons;  and  the  night  of  the 
one  is  always  equal  to  the  day  of  the  other. 

ANTOINE,  a  town  of  France,  in  Dauphiny,  in  the 
diocefe  of  Vienne,  with  a  celebrated  abbey.  It  is  feated 
among  the  mountains,  13  miles  eaft  of  Lyons.  E.  Lon. 
j.  20.  N.  Lat.  45.  43. 

ANTONA,  (Tacitus)  ;  a  river  of  Britain,  which 
Camden  fuppofes  to  be  a  faulty  reading  for  Avuona  or 
Atifona,   (the  Avon). 

ANTONACUM,  Antonnacum,  or  Antunna- 
cum,  a  town  of  the  Treveri ;  now  Andernach  below 
Coblentz.     E.  Lon.  70  5'.  Lat.  500  25'. 

ANTONIA,  a  citadel  of  Jerufalem,  the  origin  of 
which  we  have  in  Jofephus;  who  fays,  that  Hyrcanus, 
the  firft  high-prieft  of  that  name,  built  Baris  near  the 
temple,  a  houfe  with  turrets,  where  he  generally  re- 
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fided.  Herod  afterwards  made  it  ftronger,  for  the  fe- 
curity  and  defence  of  the  temple  ;  and  in  honour  of 
_  Marc  Anthony,  who  then  commanded  in  the  eaft,  call- 
ed it  Antonia.  It  was  very  extenfive,  and  could  ac- 
commodate a  Roman  legion  :  from  it  ther«  was  a  full 
view  of  the  temple. 

ANTONIA  (St),  a  town  of  France,  in  Rouergue, 
in  the  diocefe  of  Rhodez,  whofe  fortifications  are  de- 
molifhed.  It  is  feated  on  the  river  Aveiron.  E.  Lon. 
o.  S5-  N.  Lat.  44.  10. 

ANTONIAN  waters,  medical  waters  of  Ger- 
many, very  pleafant  to  the  tafte,  and  efleemed  good  in 
many  chronic  and  hypochondriac  cafes.  See  Tons- 
tein. 

ANTONIANO  (Silvio),  a  man  of  great  learning, 
who  railed  himfelf  from  a  low  condition  by  his  merit, 
was  born  at  Rome  in  the  year  1540.  When  he  was  but 
ten  years  old,  he  could  make  verfes  upon  any  fubject 
propofed  to  him  ;  and  thefe  fo  excellent,  though  pro- 
nounced extempore,  that  even  a  man  of  genius  could  not 
compofe  the  like  without  a  good  deal  of  time  and  pains. 
The' Duke  de  Ferrara  coming  to  Rome,  to  congratulate 
Marcellus  II.  upon  his  being  raifed  to  the  pontificate, 
W3s  fo  charmed  with  the  genius  of  Antoniano,  that  he 
carried  him  to  Ferrara,  where  he  provided  able  mafters 
to  inftruct  him  in  all  the  fciences.  From  thence  he  was 
fent  for  by  Pius  IV.  who  made  him  profeflbr  of  the 
belles  lettres  in  the  college  at  Rome.  Antoniano  filled 
this  place  with  fo  much  reputation,  that,  on  the  day 
when  he  began  to  explain  the  oration  fro  Marco  Mar- 
cello,  he  had  a  vafl  crowd  of  auditors,  and  among  thefe 
no  lefs  than  2  J  cardinals.  He  was  afterwards  chofen 
rector  of  the  college  ;  and  after  the  death  of  Pius  IV. 
being  feized  with  a  fpirit  of  devotion,  he  joined  himfelf 
to  Philip  Neri,  and  accepted  the  office  of  fecretary  to 
the  facred  college,  ofFerc'd  him  by  Pius  V.  which  he 
execured  for  25  years  with  the  reputation  of  an  honeft 
and  able  man.  He  refufed  a  bilhopric  which  Grego- 
ry XIV.  would  have  given  him  ;  but  he  accepted  the 
office  of  fecretary  to  the  briefs,  offered  him  by  Cle- 
ment VIII.  who  made  him  his  chamberlain,  and  after- 
wards a  cardinal.  Antoniano  killed  himfelf  by  too  great 
fatigue  :  for  he  fpent  whole  nights  in  writing  letters  ; 
which  brought  on  a  ficknefs,  whereof  he  died,  in  the 
63d  year  of  his  age.  He  wrote  with  fuch  eafe  and  flu- 
ency, that  he  never  almoft  made  any  blot  or  rafure  ; 
and  it  is  faid  of  him,  that  he  preferved  the  flower  of 
his  virginity  during  his  whole  life. 

ANTONIDES  vander  Goes  (John),  an  eminent 
Dutch  poet,  born  at  Goes  in  Zealand,  the  3d  of  April 
•1647.  His  parents  were  Anabapti its,  people  of  good 
character,  but  of  low  circumftances.  They  went  to  live 
at  Amfterdam  when  Antonides  was  about  four  years 
old  ;  and,  in  the  ninth  year  of  his  age,  he  began  his  ftu- 
djes,  under  the  direction  of  Hadrian  Junius  and  James 
Cocceius.  Antonides  took  great  pleafure  in  reading  the 
Latin  poets,  and  carefully  compared  them  with  Gro- 
tius,  Heinfins,  &c.  By  this  means  he  acquired  a  tafte 
for  poetry,  and  enriched  his  mi'hd  with  noble  ideas.  He 
firft  attempted  to  tranflate  fome  pieces  of  Ovid,  Horace, 
and  other  ancients  ;  and,  having  formed  his  tafte  on 
thefe  excellent  models,  he  at  length  undertook  one  of 
the  moft  difficult  talks  in  poetry,  to  write  a  tragedy : 
this  was  intitled  Trazil,  or  The  invasion  of  China.  An- 
tonides, however,  was  fo  modeft,  as  not  to  permit  it  to 
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be  publilhed.  Vondel,  who  was  then  engaged  in  a  dra-  AntoiiiJe*. 
matic  piece,  which  was  taken  alfo  from  lome  event  that  I 
happened  in  China,  read  Antonidcs's  tragedy  j  and  was  ^m"""""i: 
fo  well  pleafed  with  it,  that  he  declared,  it  the  author 
would  not  print  it,  he  mould  take  fome  patfages  out  of 
it,  and  make  ufe  of  them  in  his  own  tragedy.  He  ac- 
cordingly did  fo  ;  and  it  was  reckoned  much  to  the  ho- 
nour of  Antonides,  to  have  written  what  might  be 
adopted  by  fo  great  a  poet  as  Vondel  was  acknow- 
ledged to  be  by  all  good  judges.  Upon  the  conclulion 
of  the  peace  between  Great  Britain  and  Holland,  in  the 
year  1697,  Antonides  wrote  a  piece  intitled  Bellona 
aan  band,  i.  e.  "  Bellona  chained;  a  very  elegant  po- 
em, confifting  of  feveral  hundred  verfes.  He  next  wrote 
an  ingenious  heroic  poem,  which  he  intitled,  The  River 
T.  (the  river  on  which  Amfterdam  is  built). 

Antonides's  parents  had  bred  him  up  an  apothecary  : 
but  his  remarkable  genius  for  poetry  foon  gained  him 
the  efteem  and  friendfhip  of  feveral  perfons  of  diftinc- 
tion  ;  and  particularly  of  MrBuifero,  one  of  the  lords  of 
the  admiralty  at  Amfterdam,  and  a  great  lover  of  poe- 
try, who  fent  him  at  his  expence  to  purfue  his  ftudies 
at  Leyden,  where  he  remained  till  he  took  his  de- 
gree of  doctor  of  phyfic,  and  then  his  patron  gave  him 
a  place  in  the  admiralty.  In  1678,  Antonides  married 
Sufanna  Bermans,  a  minifter's  danghter,  who  had  alfo 
a  talent  for  poetry.  His  marriage  was  celebrated  by 
feveral  eminent  poets,  particularly  by  the  famous  Pe- 
ter Francius,  profeflbr  of  eloquence,  who  compofed 
fome  Latin  verfes  on  the  occafion.  After  marriage,  he 
did  not  much  indulge  his  poetic  genius  ;  and  within  a 
few  years  he  fell  into  a  confumption,  of  which  he  died 
on  the  18th  September  1684,  being  then  but  thirty- 
feven  years  and  a  few  months  old.  He  is  efteemed  the 
moft  eminent  Dutch  poet  after  Vondel.  His  works 
have  been  printed  feveral  times,  having  been  collected 
by  father  Anthony  Tanfz.  The  laft  edition  was 
printed  by  Nicholas  Ten  Hoom,  at  Amfterdam,  in  the 
year  171 4,  in  4to,  under  the  direction  of  David  Van 
Hoogftraaten,  one  of  the  mafters  of  the  Latin  fchcol 
of  that  city,  who  added  to  it  alfo  the  life  of  the  poer. 

ANTONINUS  Pius,  the  Roman  emperor,  was 
born  at  Lanuvium  in  Italy,  A.  C.  86,  of  a  family  ori- 
ginally from  Nifmes  in  Languedoc.  His  character  was 
in  all  refpeets  one  of  the  nobleft  that  can  be  imagined  ; 
and  he  had  the  title  of  Pius  given  him  by  the  i'enate. 
We  have  no  regular  account  of  the  tranfactions  of  his 
reign,  fmce  Capitolinus  has  written  in  a  very  confufed 
manner;  and  we  have  only  an  abridgment  of  Dion 
Caflius's  hiftory  by  Xiphilin  now  remaining.  He  ma- 
naged the  public  revenues  with  great  frugality )syet  was 
extremely  generous;  was  fond  of  peace,  and  in  war 
preferred  the  reputation  of  juflice  to  all  the  advantages 
which  might  be  gained  by  victory.  He  was  more  in- 
tent upon  preferving  the  bounds  of  his  empire  than 
extending  them  ;  and  he  often  made  ufe  of  Scipio's  ex- 
preffion,  That  he  chofe  rather  to  fave  one  citizen  than 
kill  a  thoufand  enemies.  By  this  conduct  he  made  him- 
felf univerfally  efteemed  and  revered  in  that  age,  and 
admired  by  posterity.  This  great  and  good  emperor 
died  in  t6i,  aged  75  years,  having  reigned  23. 

ANTONINUS  Philosophus  (Marcus  Aurelius), 
the  Roman  emperor,  born  at  Rome,  the  26th  of  April, 
in  the  i2Tft  year  of  the  Chriftian  sera.  He  was  called 
by  feveral  names  till  he  was  admitted  in:<?  the  Anre- 
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Aa:on:mi«.  lian  family,  when  he   took  that -of  Marcus  Aurelius 
'  'Antoninus.  Hadrian,  upon  the  death  of  Cejonius  Com- 

modus,  turned  his  eyes  upon  Marcus  Aurelius;  but,  as 
lie  was  not  then  18  years  of  age,  and  confequently  too 
young  for  fo  important  a  ftation,  he  fixed  upon  Anto- 
ninus Pius,  whom  he  adopted,  upon  condition  that  he 
•mould  likewife  adopt  Marcus  Aurelius.  The  year  after 
this  adoption,  Hadrian  appointed  him  quasitor,  though 
lie  had  not  yet  attained  the  age  prefcribed  by  the  laws. 
After  the  death  of  Hadrian,  Aurelius  married  Faufti- 
iia,  the  daughter  of  Antoninus  Pius,  by  whom  he  had 
feveral  children.  In  the  year  139,  he  was  inverted  with 
new  honours  by  the  emperor  Pius,  in  which  he  beha- 
ved in  fuch  a  manner  as  endeared  him  to  that  prince 
and  the  whole  people. 

Upon  the  death  of  Pius,  which  happened  in  the  year 
161,  he  was  obliged  by  the  fenate  to  take  upon  him 
the  government ;  in  the  management  of  which  he  took 
Lucius  Verus  as  his  colleague.  Dion  Caffius  fays,  that 
the  reafon  of  doing  this  was,  that  he  might  have  leifure 
to  purfue  his  ftudies,  and  on  account  of  his  ill  rtate  of 
health  ;  Lucius  being  of  a  ftrong  vigorous  conftitution, 
and  confequently  more  lit  for  the  fatigues  of  war.  The 
fame  day  he  took  upon  him  the  name  of  Antoninus, 
which  he  gave  likewife  to  Verus  his  colleague,  and  be- 
trothed his  daughter  Lucilla  to  him.  The  two  empe- 
rors went  afterwards  to  the  camp  ;  where,  after  having 
performed  the  funeral  rites  of  Pins,  they  pronounced 
each  of  them  a  panegyric  to  his  memory.  They  dif- 
charged  the  government  in  a  very  amicable  manner.  It 
is  faid  that,  foon  after  Antoninus  had  performed  the 
apotheofis  of  Pius,  petitions  were  prefented  to  him  by 
■the  pagan  priefts,  philofophers,  and  governors  of  pro- 
vinces, in  order  to  excite  him  to  perfecute  the  Chrif- 
cians  ;  which  he  rejected  with  indignation,  and  inter- 
pofed  his  authority  for  their  protection,  by  writing  a 
letter  to  the  common  aflembly  of  Afia,  then  held  at 
Ephefus  (  a  ) .  The  happinefs  which  the  empire  began 
to  enjoy  under  thefe  two  emperors  was  interrupted,  in 
the  year  162,  by  a  dreadful  inundation  of  the  Tiber, 
which  dertroyed  a  vart  number  of  cattle,  and  occafioned 
a  famine  at  Rome.  This  calamity  was  followed  by  the 
Parthian  war ;  and  at  the  fame  time  the  Catti  ravaged 
•Germany  and  Rhxtia.  Lucius  Verus  went  in  perfon 
to  oppofe  the  Parthians  ;  and  Antoninus  continued  at 
Rome,  where  his  prefence  was  necefTary. 

During  this  war  with  the  Parthians,  about  the  year 
163  or  164,  Antoninus  fent  his  daughter  Lucilla  to 
Verus,  flic  having  been  betrothed  to  him  in  marriage, 
•and  attendedher  as  far  as  Brundufium:  he  intended  to 


have  conducted  her  to  Syria  ;  but  it  having  been  infi-  Antoninui. 

nuated  by  fome  perfons,  that  his  deiign  of  going  into  '       v 

the  eaft  was  to  claim  the  honour  of  having  finillied  the 
Parthian  war,  he  returned  to  Rome.  The  Romans  ha- 
ving gained  a  victory  over  the  Parthians,  who  were 
obliged  to  abandon  Mefopotamia,  the  two  emperors 
triumphed  over  them  at  Rome  in  the  year  166  ;  and 
were  honoured  with  the  title  of  Fathers  of  their  coun- 
try. This  year  was  fatal,  on  account  of  a  terrible  pefti- 
lence  which  fpread  itfelf  over  the  whole  world,  and  a 
famine  under  which  Rome  laboured  :  it  was  likewife 
in  this  year  that  the  Marcomanni,  and  many  other  peo- 
ple of  Germany,  took  up  arms  againrt  the  Romans  ; 
but  the  two  emperors  havidg  marched  in  perfon  againlt 
them,  obliged  the  Germans  to  fue  for  peace.  The  war, 
however,  was  renewed  the  year  following,  and  the  two 
emperors  marched  again  in  perfon  ;  but  Lucius  Verus 
was  feized  with  an  apoplectic  fit,  and  died  at  Altinum. 
The  Romans  were  now  defeated  with  great  flaugh- 
ter  ;  and  the  emperor,  not  chooling  to  burden  his  fub- 
jects  with  new  taxes,  expofed  to  public  fale  the  furni- 
ture of  the  palace,  the  gold  and  filver  plate  belonging 
to  the  crown,  and  his  wife's  rich  garments  embroider- 
ed with  gold,  and  a  curious  collection  of  pearls,  which 
Adrian  had  purchafed  during  his  longprogrefs  thro'  the 
provinces  of  the  empire,  and  was  called  Adrian's  cabinet. 
In  the  year  1 70,  Antoninus  made  vart  preparations 
againrt  the  Germans,  and  carried  on  the  war  with  great 
vigour.  During  this  war,  in  174,  a  very  extraordinary 
event  is  faid  to  have  happened,  which,  according  to  Dion 
Caflius,  was  as  follows  :  Antoninus'sarmy  being  block- 
ed up  by  the  Quadi,  in  a  very  difadvantageous  place, 
where  there  was  no  pollibility  of  procuring  water  ;  in 
this  fituation,  being  worn  out  with  fatigue  and  wounds, 
opprefTed  with  heat  and  thirft,  and  incapable  of  retiring 
or  engaging  the  enemy,  in  an  inftant  the  fky  was  co- 
vered with  clouds,  and  there  fell  a  vart  quantity  of  rain  : 
the  Roman  army  were  about  to  quench  their  thirft, 
when  the  enemy  came  upon  them  with  fuch  fury,  that 
they  muft  certainly  have  been  defeated,  had  it  not  been 
for  a  mower  of  hail,  accompanied  with  artorm  of  thun- 
der and  lightning,  which  fell  upon  the  enemy,  without 
the  leaft  annoyance  to  the  Romans,  who  by  this  means 
gained  the  victory  (b).  In  175,  Antoninus  made  a 
treaty  with  feveral  nations  of  Germany.  Soon  after, 
Avidius  Caflius,  governor  of  Syria,  revolted  from  the 
emperor:  this  infurrect  ion,  however,  was  put  an  end  to 
by  the  death  of  Caflius,  who  was  killed  by  a  centurion 
named  Anthony.  Antoninus  behaved  with  great  lenity 
towards  thofe  who  had  been  engaged  in  Caflius's  par- 
ty s 


(a)  Eufebius  has  preferved  this  letter,  Hift.  Ecclef.  lib.  iv.cap.  13.  but  he  falfely  afenbes  it  to  Antoninus 
Pius,  whereas  it  was  wrote  by  Marcus  Antoninus,  as  Valerius  makes  it  appear  in  his  annotations  on  Eufe- 
bius. 

(b)  The  pagans  as  well  as  Chriftians,  according  to  Mr.  Tillemont  (p.  621.  art.  xvi.),  have  acknowledged  the 
truth  of  this  prodigy,  but  have  greatly  differed  as  to  the  caufe  'of  fuch  a  miraculous  event ;  the  former  afcribing 
it,  fome  to  one  magician  and  fome  to  another :  In  Antoninns's  Pillar,  the  glory  is  afcribed  to  Jupiter  the  god 
•of  rain  and  thunder.  But  the  Chriftians  affirmed,  that  God  granted  this  favour  at  the  prayer  of  the  Chriftian 
foldicrs  in  the  Roman  army,  who  are  faid  to  have  compofed  the  twelfth  or  Melitene  legion  ;  and,  as  a  mark 
of  diftinction,  we  are  told  that  they  received  the  title  of  the  Thundering  Legion,  from  Antoninus  (Eufcb.  Ec. 
clef.  Hift.  lib.  v.  cap.  5).  Mr  Moyle,  in  the  letters  publilhed  in  the  fecond  volume  of  his  works,  has  endea- 
voured to  explode  this  ftory  of  the  Thundering  Legion  ;  which  occafioned  Mr  Whifton  to  publilh  an  anfwer, 
in  1726,  intitled,  Of  the  Thundering  Legion;  or,  Of  the  miraculous  deliverance  of  Marcus  Antoninus,  and  his 
army,  upon  the  prayers  of  the  Chriftians, 
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Aitoninus.  ty  :  he  w»uld  not  put  to  death,  nor  imprifon,  nor  even 
1 " '  iit  in  judgment  himfelf  upon  any  of  the  fcnators  enga- 
ged in  this  revolt  ;  but  he  referred  them  to  the  fenate, 
fixing  a  day.  for  their  appearance,  as  if  it  had  been  on- 
ly a  civil  affair.  He  wrote  alfo  to  the  fenate,  dcfiring 
them  to  aft  with  indulgence  rather  than  feverity  ;  not 
to  ihed  the  blood  of  any  fcnator  or  perfon  of  quality, 
or  of  any  other  perfon  whatfoever,  but  toallow  this  ho- 
nour to  his  reign,  that,  even  under  the  misfortune  of  a 
rebellion,  none  had  loft  their  lives,  except  in  the  firft 
heat  of  the  tumult.  In  1 76,  Antoninus  vifited  Syria 
and  Egypt :  the  kings  of  thofe  countries,  and  ambaf- 
fadors  alfo  from  Parthia,  came  to  vifit  him.  He  ftaid 
feveral  days  at  Smyrna  ;  and,  after  he  had  fettled  the 
affairs  of  the  caft,  went  to  Athens,  on  which  city  he 
conferred  feveral  honours,  and  appointed  public  profef- 
fors  there.  From  thence  he  returned  to  Rome  with  his 
fon  Commodus,  whom  he  chofe  conful  for  the  year  fol- 
lowing, though  he  was  then  but  16  years  of  age,  ha- 
ving obtained  a  difpenfation  for  that  purpofe.  On  the 
27th  of  September,  the  fame  year,  he  gave  him  the  title 
of  Jmperator  ;  and  on  the  23d  of  December,  he  entered 
Rome  in  triumph,  with  Commodus,  on  account  of  the 
viftories  gained  over  the  Germans.  Dion  Caflius  tells 
ns,  that  he  remitted  all  the  debts  which  were  due  to 
himfelf  and  the  public  trcafury  during  46  years,  from 
the  time  that  Hadrian  had  granted  the  fame  favour, 
and  burnt  all  the  writings  relating  to  thofe  debts.  He 
applied  himfelf  likewifc  to  correft  many  enormities, 
and  introduced  feveral  excellent  regulations.  In  the 
year  1 79,  he  left  Rome  with  his  fon  Commodus,  in 
order  to  go  againft  th'e  Marcomanni,  and  other  barba- 
rous nations ;  and  the  year  following  gained  a  consider- 
able viftory  over  them,  and  would,  in  all  probability, 
have  entirely  fubdued  them  in  a  very  Ihort  time,  had 
he  not  been  taken  with  an  illnefs,  which  carried  him  off 
on  the  t  7'tli  of  March  180,  in  the  59th  year  of  his 
age,  and  19th  of  his  reign.  The  whole  empire  regret- 
ted the  lofs  of  fo  valuable  a  prince,  and  paid  the  great- 
eft  regard  to  his  memory  :  he  was  ranked  amongft  the 
gods,  and  almoft  every  perfon  had  a  ftatue  of  him  in 
their  houfes.  His  book  of  Meditations  has  been  much 
admired  by  the  beft  judges. 

Antonine'i  Column.     See  Column. 
sjntoninus's  Wall,  the  name  of  the  third  rampart  or 
defence  that  had  been  built  or  repaired  by  the  Romans 
againft  the  incurfions  of  the  North  Britons.     It  is  call- 
ed by  thepcoplein  the  neighbourhood,  Graham'sDyke  ; 
from  the  notion  that  one  Graham,  or  Grimus,  firft  made 
a  breach  in  it  after  the  retreat  of  the  Romans  out  of  Bri- 
tain.  The  firft  barrier  erefted  by  the  Romans  was  the 
•  See  Agri-  chain  of  forts  made  by  Agricola*  from  the  frith  of 
tola.  Forth  to  that  of  Clyde,  in  the  year  81,  to  proteft  his 

conquelts  from  the  inroads  of  the  Caledonians.     The 
+  See  A-     fecond  was  the  val'lum,  or  dyke,  flung  up  by  Adrian  f 
ir'ian.         in  the  year  121.     It  terminated  on  the  weftern  fide  of 
the  kingdom,  zlAxelodunum,  wBrugh,  on  the  Solway 
fands ;  and  was  fuppofed  to  have  reached  no  further 
than  Pons  JElii,  ovNcwcaftle,  on  the  eaflern.    But  from 
an  infeription  lately  difcovered,  it  appears  to  have  ex- 
}  See  Scvt-  tended  as  far  as  the  wall  of  Severus.J     This  rampart 
rut.  of  Adrian's  was  fituated  much  further  fouth  than  A- 

gricola's  chain  ;  the  country  to  the  north  having  been 
either,  according  to  fome  authors,  recovered  by  the  na- 
tive Britons  after  the  departure  of  Agricola  ;.  ox,  ac- 


cording to  others,  voluntarily  (lighted  by  Adrian.  How-  AnWniim*. 
ever,  this  work  of  Adrian's  did  not  long  continue  to  be  ^""^ 
the  extreme  boundary  of  the  Roman  territories  to  the 
north  in  Britain.  For  Antoninus  Pius,  the  adopted 
fon  and  immediate  fucceflbr  of  Adrian,  having,  by  his 
lieutenant  Lollius  Urbicus,  recovered  the  country  once 
conquered  by  Agricola,  commanded  another  rampart 
to  be  erefted  between  the  friths  of  Forth  and  Clyde,  in 
the  traft  where  Agricola  had  formerly  built  his  chain 
of  forts.  The  great  number  of  inferiptions  which  have 
been  found  in  or  near  the  ruins  of  this  wall,  or  rampart 
to  the  honour  of  Antoninus  Pius,  leave  us  no  room  to 
doubt  its  having  been  built  by  his  direftion  and  com- 
mand. If  the  fragment  of  a  Roman  pillar  with  an  in- 
feription, now  in  the  college  library  of  Edinburgh,  be- 
longed to  this  work,  as  it  is  generally  fuppofed  to 
have  done,  it  fixes  the  date  of  its  execution  to  the  third 
confulfliip  of  Antoninus,  which  was  A.  D.  140,  only 
20  years  after  that  of  Adrian,  of  which  this  items  to 
have  been  an  imitation.  This  wall  or  rampart,  as  fome 
imagine,  reached  from  Caer-ridden  on  the  frith  of 
Forth  to  Old  Kirkpatrick  on  the  Clyde  ;  or,  as  o- 
thers  think,  from  Kinniel  on  the  eaft  to  Dunglal's  on 
the  weft.  Thefe  different  fuppofitions  hardly  make  a 
mile  of  difference  in  the  length  of  this  work,  which, 
from  feveral  aftual  menfurations,  appears  to  have  been 
37  Englilh  or  40  Roman  miles.  Capitolinns,  in  his  life 
of  Antoninus  Pius,  direftly  affirms*  thatthe  wall  which 
that  emperor  built  in  Britain  was  of  turf.  This  in  the 
main  is  unqueftionably  true ;  though  it  is  evident  (from 
the  veftiges  of  it  ftill  remaining,  which  not  very  many 
years  ago  were  dug  up  and  examined  for  near  a  mile 
together)  that  the  foundation  was  of  ftone.  Mr  Canv- 
den  alfo  tells  us,  from  the  papers  of  one  Mr  Anthony 
Pont,  that  the  principal  rampart  was  faced  with  fquare 
ftone,  to  prevent  the  earth  from  falling  into  the  ditch. 
The  chief  parts  of  this  work  were  as  follows  :  1.  A 
broad  and  deep  ditch,  whofe  dimensions  cannot  now  be 
difcovered  with  certainty  and  exaftnefs,  tho'  Mr  Pont 
fays  it  was  12  feet  wide.  2.  The  principal  wall  or 
rampart  was  about  12  feet  thick  at  the  foundation,  but 
its  original  height  cannot  now  be  determined.  This  wall 
was  fituated  on  the  fouth  brink  of  the  ditch.  3.  A 
military  way  on  the  fouth  fide  of  the  principal  wall, 
well  paved,  and  raifed  a  little  above  the  level  of  the 
ground.  This  work,  as- well  as  that  of  Adrian,  was 
defended  by  garrifons  placed  in  forts  and  ftations  along 
the  line.pf  it.  The  number  of  thefe  forts  or  ftations, 
whofe  veftiges  were  viiiblein  Mr  Pont's  time,  were  18,. 
fituated  at  about  the  diftance  of  two  miles  from  each 
other.  In  the  intervals  between  the  forts,  there  were 
turrets  or  watch-towers.  But  the  number  of  thefer 
and  their  diftance  from  each  other,  cannot  now  be  dif- 
covered. 

It  is  not  a  little  furprifing,  that  though  it  is  now 
more  than  1600  years  fince  this  work  was  finifhed,  and 
more  than  1303  fince  it  was  flighted,  we  can  yet  dif- 
cover,  from  authentic  monuments,  which  are  ftill  re- 
maining, by  what  particular  bodies  of  Roman  troops 
almoft  every  part  of  it  was  executed.  This  difcovery 
is  made  from  inferiptions  upon  ftones,  which  were  ori- 
ginally built  into  the  face  of  the  wall,  and  have  been. 
found  in  or  near  its  ruins,  and  are  carefully  preferved.. 
The  number  of  ftones  with  inferiptionsof  this  kind  now 
extant,,  is  11:.  of  which  fix  may  be  feen  at  one  view 
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Antoninus, in  the  college  of  Ghfgow,  one  in  the  college  of  Aber- 
t  Antonio,  deen,  one  in  the  college  of  Edinburgh,  one  in  the  col- 
'  v  '  lection  of  Baron  Clerk,  one  at  Cochnoch-houfe,  and 
one  at  Calder-houfe.  From  thefe  inferiptions  it  ap- 
pears in  general,  that  this  great  work  was  executed  by 
the  fecond  legion,  the  vcxiilations  of  the  fixth  legion 
and  of  the  twentieth  legion,  and  one  cohort  of  auxilia- 
ries. If  thefe  corps  were  all  complete,  they  would 
make  in  all  a  body  of  7S00  men.  Some  of  thefe  in- 
feriptions have  fuffered  greatly  by  the  injuries  of  time 
and  other  accidents;  fo  that  we  cannot  difcover  from 
them  with  abfolute  certainty,  how  many  paces  of  this 
work  were  executed  by  each  of  thefe  bodies  of  troops. 
The  fum  of  the  certain  and  probable  information  con- 
tained in  thefe  inferiptions,  as  it  is  collected  by  the 
learned  and  illuftrious  Mr  Horfley,  ftands  thus: 

Paces. 
The  fecond  legion  built  -  -  11,603 

The  vexiliation  of  the  fixth  legion  -  7 ,411 

The  vexiliation  of  the  twentieth  legion         -       7,8oi 


All  certain  -  -  26,8ij 

The  vexiliation   of  the  twentieth  legion,  the 

monuments  certain,  and  the  number  probable  3,411 


The  fame  vexiliation,  on  a  plain  monument,  no 

number  vilible,  fuppofed  -  -  3>Joo 

The  fixth  legion,  a  monument,  but  no  num- 
ber, fuppofed  ...  3,000 

Cohors  prima  Cugernorum  -  -  3,000 


Total  ?9,726 
or  39  miles  726  paces,  nearly  the  whole  length  of  the 
wall.  It  would  have  been  both  ufeful  and  agreeable  to 
have  known  how  long  time  thefe  troops  were  employ- 
ed in  the  execution  of  this  great  work.  But  of  this  wc 
have  no  information.  Neither  do  we  know  what  par- 
ticular bodies  of  troops  were  in  garrifon  in  the  feveral 
forts  and  ftations  along  the  line  of  this  wall,  becaufe 
thefe  garrifons  were  withdrawn  before  the  Notitia  Im- 
perii was  written. 

Though  we  cannot  difcover  exactly  how  many  years 
this  wall  of  the  emperor  Antoninus  continued  to  be 
the  boundary  of  the  Roman  territories  in  Britain,  yet 
we  know  with  certainty  that  it  was  not  very  long.  For 
we  are  told  by  an  author  of  undoubted  credit,  that, 
b;».  1  yz.  in  the  reign  of  Commodus,  A.  D.  180,  "  he  had 
p.  8zo.  wars  wjtj,  feverai  foreign  nations,  but  none  fo  danger- 
ous as  that  of  Britain.  For  the  people  of  the  ifland,  ha- 
ving palFed  the  wall  which  divided  them  from  the  Ro- 
mans, attacked  them,  and  cut  them  in  pieces." 

ANTONIO  (Nicholas),  knight  of  the  order  of  St 
James  and  canon  of  Seville,  did  great  honour  to  the 
Spanilh  nation  by  his  Bibliotheque  of  their  writers.  He 
was  born  at  Seville  in  161 7,  being  the  fon  of  a  gentle- 
man whom  king  Philip  IV.  made  prefident  of  the  ad- 
miralty eftabliihed  in  that  city  in  1626.  After  having 
gone  through  a  courfe  of  philofophy  and  divinity  in  his 
own  country,  he  went  to  ltudy  law  at  Salamanca  ;  where 
he  clofely  attended  the  lectures  of  Francifco  Ramos  del 
Manrano,  afterwards  counfcllor  to  the  king  and  pre- 
ceptor to  Charles  II.  Upon  his  return  to  Seville,  after 
he  had  finimed  his  law-ltndies  at  Salamanca,  he  flint 
himfclf  up  in  the  royal  monaftery  of  Benedictines, 
where  he  employed  himfelf  feveral  years  in  writing  his 
Bibl'tothica  Hifpar.ica,  having  the  life  of  the  books  of 


Bennet  de  la  Sana  abbot  of  that  monaftery  and  dean  Antonio. 

of  the  faculty  of  divinity  at  Salamanca.    In  the  year  *"" ""* 

1659,  he  was  fent  to  Rome  by  king  Philip  IV.  in  the 
character  of  agent-general  from  this  prince :  he  hadal- 
fo  particular  commiUions  from  the  inquifition  of  Spain, 
the  viceroys  of  Naples  and  Sicily,  and  the  governor  of 
Milan,  to  negociate  their  affairs  at  Rome.  The  cardi- 
nal of  Arragon  procured  him,  from  Pope  Alexan- 
der VII.  a  canonry  in  the  church  of  Seville,  the  in- 
come whereof  he  employed  in  charity  and  purchasing 
of  books :  he  had  above  30,000  volumes  in  his  library. 
By  this  help,  joined  to  continual  labour  and  indefa- 
tigable application,  he  was  at  laft  enabled  to  finiih  his 
Bibliotheca  Hifpanica,  in  four  volumes  in  folio,  two 
of  which  he  publilhed  at  Rome  in  the  year  1672.  The 
work  confifts  of  two  parts ;  the  one  containing  the  Spa- 
nilh writers  who  flouriflied  before  the  15th  century, 
and  the  other  thofe  fince  the  end  of  that  century.  Af- 
ter the  publication  of  thefe  two  volumes,  he  was  re- 
called to  Madrid  by  king  Charles  II.  to  take  upon  him 
the  office  of  counfellor  to  the  cruladc  ;  which  he  dis- 
charged with  great  integrity  till  his  death,  which  hap- 
pened in  1684.  He  left  nothing  athis  death  buthisvail 
library,  which  he  had  brought  from  Rome  to  Madrid ; 
and  his  two  brothers  and  nephews  being  unable  to  pu- 
blifli  the  remaining  volumes  of  his  Bibliotheca,  fent 
them  to  Cardinal  d'Aguifne,  who  paid  the  charge  of 
the  impreflion,  and  committed  the  care  thereof  to  Mon- 
fieur  Marti,  his  librarian,  who  added  notes  to  them  in 
the  name  of  the  Cardinal. 

Antonio  (St),  one  of  the  Cape  de  Verd  iflands, 
lying  in  E.  Long.  o.  26.  N.  Lat.  18.  10.  It  is  fe- 
parated  from  St  Vincent's  by  a  clear  navigable  chan- 
nel two  leagues  in  breadth.  On  the  north  fide,  it  has  a 
good  road  for  (hipping,  with  a  collection  of  freih  wa- 
ter rifiug  from  fprings,  which,  however,  fcarcely  merits 
the  name  of  a  pond.  The  ifland  ftretches  from  north- 
eaft  to  fouth-weft,  and  is  filled  with  mountains;  one  of 
which  is  of  fo  extraordinary  a  height,  as  to  be  compa- 
red with  the  Peak  of  Teneriffe  :  Its  top  is  conftantly 
covered  with  fnow,  and,  notwithftanding  the  clearness 
of  the  Iky,  is  generally  hid  in  clouds.  Here  arc  pro- 
duced a  variety  of  fruits  ;  oranges,  lemons,  palms,  me- 
lons,8cc.  and  fomefu  gar-canes.  The  potatoes  and  melons 
are  particularly  excellent,  and  are  much  fought  after  by 
mariners.  But,  notwithftanding  all  this  plenty,  the  in- 
habitants live  in  the  moft  wretched  poverty.  They  are 
in  number  about  500,  chiefly  negroes,  under  the  pro- 
tection of  the  Portuguefe,  whofe  language  they  fpeak, 
and  imitate  their  manners.  To  the  north-weft  ftands  a 
village,  containing  about  20  huts,  and  at  leaft  jo  fa- 
milies, under  the  direction  of  a  governor,  or,  as  they 
call  him,  a  captain,  a  prieft,  and  a  fchoolmafter. 

Antonio  (St),  a  Dutch  fort  in  Axim,  on  the 
gold  coaft  of  Africa.  It  ftands  on  a  high  rock,  which 
projects  into  the  fea  in  form  of  a  peninfula ;  and  is  fo 
environed  by  rocks  and  dangerous  flioals,  as  to  be  in- 
accefflble  to  an  enemy  but  by  land,  where  it  is  fortified 
by  a  parapet,  draw-bridge,  and  two  batteries  of  heavy 
canon.  Beiides  this  it  has  a  battery  towards  the  fea. 
The  three  batteries  conflft  of  24  canon.  Its  form  is 
triangular  ;  the  building  is  neat,  ftrong,  and  commo- 
dious for  the  extent,  that  being  but  final],  on  account 
of  the  narrownefs  of  the  rock  on  which  it  is  built.  The 
garrifon  is  nfually  compofed  of  2J  white  men,  and  an 
equal  number  of  negroes,  under  the  command  of  a  fer- 

jeant. 
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Antanitu.  jeant.    It  is  maintained  at  the  expcnce  of  the  Weft- 

' * '  India  Company ;  and,  when  well  ftorcd  with  provifions, 

is  capable  of  making  a  long  defence  againft  any  num- 
ber of  negroes.  It  is,  however,  as  well  as  all  other  forts 
■on  this  coaft,  liable  to  inconveniences  from  the  heavy 
and  continual  rains,  which  damage  the  walls,  and  ren- 
der frequent  reparations  neceflary.  This  obliges  the 
Dutcifc  always  to  keep  ready  a  quantity  of  lime  or  ce- 
ment made  of  calcined  oyfter-fiiells,  of  which  the  coaft 
produces  great  numbers. — This  fcttlement  was  firft 
founded  by  the  Portnguefc  during  the  reign  of  Ema- 
nual.  They  fixed  at  firft  upon  a  fmall  point ;  where, 
finding  themfelves  infecure,  they  built  the  fort  where  it 
now  ftands.  They  were  driven  out  by  the  Dutch  in 
1642  ;  and,  upon  the  concluliou  of  a  peace  with  the 
States-general,  the  fort  remained  by  treaty  in  the  hands 
of  the  Dutch  Weft-India  Company,  who  have  kept 
poffeffion  of  it  ever  fince. 

ANTONIUS  (Marcus),  a  famous  Roman  orator. 
While  he  filled  the  office  of  praetor,  Sicily  fell  to  his 
lot,  and  he  cleared  the  feas  of  the  pirates  which  infeft- 
«d  that  coaft.  He  was  made  confnl  with  A.  Pofthumi- 
us  Albinus,  in  the  year  of  Rome  653  ;  when  he  oppo- 
fed  the  turbulent  deligns  of  Sextus  Titus,  tribune  of 
the  people,  with  great  refolution  and  fuccefs.  Some 
time  after,  he  was  made  governor  of  Cilicia,  in  quality 
of  proconful  ;  where  he  performed  fo  many  great  ex- 
ploits, that  he  obtained  the  honour  of  a  triumph.  We 
cannot  omit  obferving,  that,  in  order  to  improve  his 
great  talent  for  eloquence,  he  became  a  fcholar  to  the 
greateft  men  at  Rhodes  and  Athens,  in  his  way  to  Ci- 
licia, and  when  on  his  return  to  Rome.  Soon  after  he 
was  appointed  cenfor ;  which  office  he  difcharged  with 
great  reputation,  having  carried  his  caufe  before  the 
people,  againft  Marcus  Duronius,  who  had  preferred 
an  accufation  of  bribery  againft  him,  in  revenge  for 
Antonius's  having  erafed  his  name  out  of  the  lift  of  fe- 
nators,  which  this  wife  cenfor  had  done,  becaufe  Du- 
ronious,  when  tribune  of  the  people,  had  abrogated  a 
law  which  reftrained  immoderate  expence  in  feafts.  He 
was  one  of  the  greateft  orators  ever  known  at  Rome  ; 
and  it  was  owing  to  him,  according  to  the  teftimony  of 
Cicero,  that  Rome  might  boaft  herfelf  a  rival  even  to 
Greece  itfelf  in  the  art  of  eloquence.  He  defended,  a- 
mongft  many  others,  Marcus  Aquilius  ;  and  moved  the 
judges  info  fenfible  a  manner,  by  the  tears  he  fhed, 
and  the  fears  he  fhowed  upon  the  breaft  of  his  client, 
that  he  carried  his  caufe.  He  never  would  publilh  any 
of  his  pleadings,  that  he  might  not,  as  he  faid,  be 
proved  to  fay  in  one  caufe,  what  might  be  contrary  to 
what  he  (hould  advance  in  another.  He  affected  to  be 
a  man  of  no  learning.  His  modefty,  and  many  other 
qualifications,  rendered  him  no  lefs  dear  to  many  per- 
fons  of  diftimStion,  than  his  eloquence  made  him  uni- 
verfally  admired.  He  was  unfortunately  killed  du- 
ring thofe  bloody  confnfions  raifed  at  Rome  by  Marius 
and  Cinna.  He  was  difcovered  in  the  place  where  he 
hid  himfelf,  and  foldiers  were  fent  to  difpatch  him  ; 
but  his  manner  of  addreffig  them  had  fuch  an  efFeeT:, 
that  none  but  he  who  commanded  them,  and  had  not 
heard  his  difcourfe,  had  the  cruelty  to  kill  him.  His 
head  was  expofed  before  the  roftra,  a  place  which  he 
had  adorned  with  his  triumphal  fpoils.  This  happen- 
ed 90  years  before  the  Chriftian  asra. 

Antonius    (Marcus)    the  triumvir,   grandfon  to 
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the  former,  was  very  handfomein  his  youth  ;  for  which  Ar,r 
reafou  he  was  greatly  beloved  by  Curio  a  fenator,  who,  Antononu- 
by  carrying  him  about  in  all  his  debaucheries,  made  him  , 
contract  fuch  heavy  debts,  that  his  own  father  forbad 
him  his  houfe.  Curio,  however,  was  fo  generous  as  10 
bail  him  for  250  talents.  When  the  civil  war  broke 
out,  Curio  took  Casfar's  party,  and  prevailed  witli  An- 
tonius to  do  the  fame  ;  for  which  he  was  made  a  tribune 
of  the  people,  and  in  that  office  did  Cscfar  great  fcr- 
vice.  Casfar,having  made  himfelf mafterof  Rome,  gave 
Antonius  the  government  of  Italy  :  at  the  battle  of 
Pharfalia,  Csefar  confided  fo  much  in  him,  that  he  gave 
him  the  command  of  the  left  wing  of  his  army,  whilft 
he  himfelf  led  the  right.  After  Csefar  was  made  dic- 
tator, he  made  Antonius  general  of  the  horfe,  though 
he  had  never  been  prsetor  ;  in  which  command  he  ex- 
erted his  power  with  the  utmoft  violence.  He  was  made 
cenful,  when  Csefar  enjoyed  that  honour  for  the  fifth 
time,  the  laft  year  of  that  ufurper's  life.  On  Cxfarfe 
death  he  harrangued  the  populace  with  great  art,  and 
raifed  their  fury  againft  his  murderers;  flattering  him- 
felf that  he  Ihould  eafily  get  into  the  place  which  Cae- 
farhad  filled  :  but  his  haughty  behaviour  made  him 
lofe  all  the  advantages  his  affected  concern  for  Csefar 
had  gained  him.  His  ill  treatment  of  Oclavius,  and 
quarrel  with  him,  produced  another  civil  war  ;  which 
ended  in  an  accommodation  between  him,  Oclavi  us,  and 
Lepidus,  fatal  to  the  peace  of  Rome.  They  agreed  to 
ffiare  the  fupreme  power  among  them  ;  and  many  of  the 
moll  illuftrious  Romans  were  facrificed  by  profcription. 
to  cement  this  bloody  league,  which  is  known  by  the 
name  of  the  Second  Triumvirate  .  But  the  triumvirs 
were  too  ambitious,  and  hated  one  another  too  much, 
to  be  long  united.  Antonius  went  into  Afia  to  raife 
money  for  his  foldiers  :  during  his  abfence,  Fulvia  his 
wife  quarrelled  with  O&avius.  When  Antonius  was  in 
Afia,  indulging  himfelf  in  all  manner  of  luxury,  the  fa- 
mous Cleopatra  infpired  him  with  the  moft  violent  paf- 
fion.  Hearing  of  the  quarrel  between  Fulvia  and  Ofta- 
vius,  and  finding  Oftavius  was  become  publicly  his 
enemy,  Antonius  entered  into  a  confederacy  with  Sex- 
tus Pompeius,  who  was  ftill  mafter  of  Sicily.  He  then 
went  into  Italy,  in  order  to  fight  Oftavius ;  but  Fulvia, 
who  had  been  the  author  and  promoter  of  this  war, 
dying,  Oclavius  and  Antonius  came  to  an  agreement. 
One  of  the  conditions  of  this  new  peace  was,  that  they 
Ihould  together  attack  Pompey,  though  the  former  had 
lately  made  an  alliance  with  him.  Antonius  then  mar- 
ried Oftavia,  filter  to  Oclavius,  as  a  pledge  of  their  re- 
newed friendfhip  ;  but  returned  foon  after  to  his  belo- 
ved Cleopatra,  and  again  lived  with  her  in  .Alexandria. 
Oftavius  took  hold  of  this  pretence  to  inveigh  againft 
him,  and  begin  the  war  again.  At  laft  they  engaged 
in  a  fea-fight  at  Aftium,  in  which  Oflavins  gained  a 
complete  viftory  ;  which  was  followed  by  the  deaths 
both  of  Antonius  and  Cleopatra.  The  infatuated  An- 
tonius fell  upon  his  own  fword  ;  and  Cleopatra  ftung 
herfelf  to  death  with  an  afp,  as  was  fuppofed,  to  avoid 
gracing  the  vigor's  triumph  at  Rome. 

ANTONOMASIA,  a  form  of  fpeech,  in  which, 
for  a  proper  name,  is  put  the  name  of  fome  dignity, 
office,  profeffion,  fcience,  or  trade  ;  or  when  a  proper 
name  is  put  in  the  room  of  an  appellative.  Thus  a 
king  is  called  msmajefiy;  a  nobleman,  his  lordJJ?ip. 
We  fay  \ht philofophcrmiiezA  of  Ariftotle,  and  ihc&rtr- 
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tor  for  Cicero  :  Thus  a  man  is  called  by  the  name  of 
his  country,  a  German,  an  Italian  ;  and  a  grave  man 
is  called  a  Calo,  and  a  wife  man  a  Solomon. 

ANTOSIANDRIANS,  a  feci:  of  rigid  Lutherans, 
whooppofe  the  doctrine  of  Ofiander  relating  to  juftifi- 
cation.  Thefe  are  otherwife  denominated  Ofandro- 
7najliges. — The  Antofiandriansdeny  that  man  is  made 
juft,  with  that  jufticc  wherewith  God  himfelf  is  juft  ; 
that  is,  they  affert,  that  he  is  not  made  eflentially,  but 
only  imputatively,  juft  ;  or,  that  he  is  not  really  made 
juft,  but  only  pronounced  fo. 

ANTRIM,  the  molt  northerly  county  of  Ireland. 
It  is  bounded  by  that  of  Down  on  the  fouth-eaft, 
that  of  Londonderry  on  the  weft,  from  which  it  is  fe- 
parated  by  the  river  Bann,  part  of  Armagh  on  the 
fouth,  St  George's  channel  on  the  eaft,  and  the  Deu- 
caledonian  ocean  on  the  north.  Its  greateft  length  is 
about  46  miles,  its  greateft  breadth  about  27 ;  and  the 
number  of  acres  it  contains,  plantation-meafure,  are 
computed  at  383,000.  Though  the  country  is  much 
incumbered  with  bogs  and  marines,  yet  it  enjoys  a 
pretty  good  air,  and  is  well  peopled,  chiefly  with  pro- 
teftauts.  Where  it  is  free  from  bogs  the  foil  is  fruit- 
ful. It  fends  two  members  for  the  Ihire,  and  two  for 
each  of  the  following  towns,  viz.  Lifburn,  Belfaft, 
Antrim,  and  Randalftown. 

Certain  narrow  valleys,  called  glyns,  beginning  here, 
and  running  a  great  way  along  the  coaft,  belonged 
formerly  to  the  Biffets,  noblemen  of  Scotland,  who  ha- 
ving been  obliged  to  quit  that  country  for  having  aflaf- 
finated  Patrick  earl  of  Athol  upon  a  private  quarrel, 
came  hither,  and  had  a  great  eftate  beftowed  upon  them 
by  Henry  III.  of  England  ;  of  which,  in  the  reign  of 
Edward  II.  a  part  was  forfeited  by  the  rebellion  of 
Hugh,  then  chief  of  the  family.  Another  tract  near 
this,  called  the  Ro-wte,  belonged  anciently  to  the  Mac- 
guillcrs,  but  now  to  the  M'Donnels  earls  of  Antrim. 

Upon  the  coaft  of  this  country  are  the  promontories 
called  by  Ptolemy,  Robogdium,  Vennicinium,  and  Bo- 
rteum,  now  Fair  Foreland,  Ram/head,  and  St  He- 
len''s-head.  The  river  alfo,  ftyled  by  the  fame  author 
Vidua,  and  now  Crodagh,  runs  through  this  county. — 
Here  alfo  is  the  remarkable  natural  curiofity  called  the 
CiANT's-Caufeiuay  •  for  a  particular  defcription  of  which 
fee  that  article. 

Antrim,  the  capital  town  of  the  county  of  An- 
trim, in  Ireland,  feated  at  the  north  end  of  the  lake 
Lough-Neagh,  about  fix  miles  from  the  mouth  of  the 
bay,  having  a  good  road  before  it,  with  a  pier  near 
the  place,  within  which  vetfcls  lie  dry  at  low  water. 
It  was  anciently  a  borough  of  great  confequence,  as 
appears  from  the  mayor's  being  admiral  of  a  confider- 
able  extent  of  coaft,  as  well  in  Down  as  in  this  coun- 
ty ;  the  corporation  enjoying  the  cuftoms  paid  by  all 
vellcls  within  thofe  bounds,  the  creeks  of  Bangor  and 
Belfaft  only  excepted.  This  grant,  however,  the  crown 
repurchafed,  and  thereupon  transferred  the  cuftom- 
houfe  to  Belfaft,  to  which  town  it  is  now  much  infe- 
rior as  well  in  fize  as  in  trade.  It  is,  however,  ftill  a 
place  of  note,  and  fends  two  members  to  the  houfe  of 
commons.  It  gives  the  title  of  earl  to  the  noble  family 
of  M'Donncll. — At  Antrim  is  a  feat,  with  noble  de- 
mefnes,  and  beautiful  and  highly  cultivated  lands,  of 
the  Earl  of  MaiTareene. — It  is  but  a  poor  place,  13 


miles  weft  of  Carrickfergus.  W.  Long.  6.  26.  N.  Lar. 
54.  45.     It  fends  two  members  to  parliament. 

ANTRUM,  among  anatomifts,  a  term  ufed  to  de- 
note feveral  cavities  of  the  body  :  as  the  antrum  high- 
morianum,  or  that  in  the  maxillary  or  jaw  bone  ;  an- 
trum pylori,  or  that  at  the  bottom  of  the  pylorus,  &c. 

ANTWERP,  a  city  of  the  duchy  of  Brabant,  in 
the  Auftrian  Netherlands,  capital  of  the  marquL'ate  of 
Antwerp,  otherwife  called  the  marquifate  of  the  holy 
Roman  empire,  fituated  in  E.  Long,  4.  15.  N.  Lat.  jr. 
12.  It  lies  in  a  low  marlhy  ground  on  the  Scheld. 
24  miles  from  Bruflels  to  the  north.  It  is  the  third 
city  in  rank  in  Brabant,  large  and  well  built,  contain- 
ing i2  fquares,  and  above  200  ftreets,  all  ftraight  and 
broad,  especially  that  called  the  Men,  in  which  fix 
coaches  can  go  abreaft.  Moft  of  the  houfes  are  of  free- 
ftone,  and  have  an  air  of  antiquity,  being  high,  with 
courts  before  and  gardens  behind.  At  the  head  of  the 
Mere  is  a  crucifix  of  brafs  thirty-three  feet  high.  The 
cathedral  dedicated  to  the  Virgin  Mary,  theftadt-houfe, 
and  the  exchange,  are  magnificent  ftructures  :  the  lat- 
ter is  the  firft  building  of  that  kind  in  Europe,  and 
on  its  model  the  exchanges  of  London  and  Amfterdam 
are  built.  Its  pillars  are  all  of  blue  marble,  and  carved, 
but  all  in  a  different  manner.  The  exchange  coft  the 
city  300,000  crowns.  Antwerp,  towards  the  end  of 
the  fifteenth  century,  was  one  of  the  moft  celebrated 
towns  that  ever  exifted.  The  Scheld,  on  which  it 
ftands,  being  20  feet  at  low  water,  and  rifmg  20  feet 
more  at  flood,  fhips  of  the  greateft  burden  came  up  to 
the  keys,  as  in  the  river  Thames  at  London ;  but  when 
the  United  Provinces  formed  themfelvesintoa  free  ftatc, 
after  having  lhaken  off  the  yoke  of  Spain,  they  got  the 
entire  command  of  the  navigationof  the  Scheld  ;  which 
ruined  the  trade  of  Antwerp,  and  transferred  it  to  Am- 
fterdam. This  made  the  inhabitants  turn  their  heads  to 
painting,  jewelling,  and  banking,  which  they  have 
continued  to  this  day  with  great  fuccefs  and  reputa- 
tion :  for  at  Antwerp  bills  of  exchange  may  be  nego- 
ciated  for  any  fum  to  any  part  of  Europe  ;  and  in  the 
time  of  Queen  Anne's  wars,  two  brothers  of  the  name 
of  De  Koning,  paid  the  one  the  army  of  France,  and 
the  other  that  of  the  confederates.  Befides,  here  is  a 
fine  manufacture  of  tapeftry  and  lace  ;  and,  for  the  pro- 
moting of  trade,  an  infurance-company  has  been  erec- 
ted. This  city  is  the  fee  of  a  bilhop,  who,  as  ab- 
bot of  St  Bernard,  is  the  fecond  prelate  in  Brabant. 
The  bilhopric  is  of  great  extent,  and  the  cathedral  a 
moft  noble  pile,  with  one  of  the  fnielt  fteeples  in  the 
world.  The  emperor  Charles  V.  when  he  made  his 
entry  into  Antwerp,  faid  it  ought  to  be  put  in  a  cafe, 
and  fliowed  only  once  a-year  for  a  rarity.  The  houfe 
of  the  hanfe-towns,  built  when  the  city  was  in  its 
fiouridiing  condition,  is  a  ftately  building,  with  ma- 
gazines above  for  dry  goods,  and  cellars  below  for 
wet,  and  in  the  middle  ftory  were  300  lodging-rooms 
for  merchants  ;  but  now  it  is  turned  to  a  horfe-bar- 
rack.  There  is  a  market  here  called  the  Friday's  mar- 
ket, becaufe  it  is  held  every  Friday,  where  all  forts  of 
honfehold  goods,  pictures,  and  jewels,  are  fold  by 
auction.  No  city  in  the  Netherlands  has  fo  many  and 
fo  fine  churches  as  this.  Many  of  them,  particularly 
the  cathedral  and  Jefuits  church,  are  adorned  with 
paintings,  by  Sir  Peter  Paul  Rubens,  who  was  a  na- 
tive 
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Antwerp,    live  of  this  city ;    and  by  Quintin  Mafleys,  who  is 

' » '  laid  to  have  been  a  blackfmith  ;   but  having   fallen  in 

love  with  a  painter's  daughter,  and  been  told  by  her 
father,  when  he  alked  her  of  him  in  marriage,  thathe 
would  have  none  but  a  painter  for  his  fon-in-law,  he 
went  to  Italy  to  fludy  painting,  and,  in  a  few  years, 
returned  fo  eminent  in  his  new  profellion,  thathe  found 
no  difficulty  in  obtaining  the  father's  confent.  He  is 
interred  at  the  entry  of  the  cathedral,  where  his  effigy 
is  put  up,  with  an  infeription,  fignifying,  that  conju- 
gal love- made  an  Apclles  of  a  blackfmith.  The  above- 
mentioned  Jefuits  church  is  extremely  magnificent,  and 
the  chapel  of  the  Virgin,  joining  to  it,  (till  more  fo. 
Among  the  cloifters  the  moft  remarkable  are,  the 
noble  and  rich  abbey  of  St  Michael,  on  the  banks  of 
the  Scheld,  the  apartments  of  which  are  truly  royal,  and 
in  which  all  fovereign  princes  that  pafs  this  way  actual- 
ly lodge  ;  and  the  Eiiglifh  nunnery,  of  the  order  of  St 
Terefa,  the  nuns  of  which  never  wear  linen,  nor  eat 
flelh,  and  lie  upon  ltraw  :  the  grates  of  the  convent  are 
fo  difmal,  that  it  looks  like  a  prifon.  As  to  the  forti- 
fications of  the  city,  it  is  environed  with  a  fine  wall, 
planted  with  rows  of  trees  on  each  fide,  with  walks  be- 
tween broad  enough  for  two  coaches  to  go  abreaft, 
beingalfo  defended  by  avery  ftrong,  large,  regular  ci- 
radei,  in  form  of  a  pentagon,  erefted  by  the  Duke  of 
Alva  in  1568,  which  commands  the  town  and  the 
neighbouring  country.  The  magiftracy  of  this  city  is 
chofen  only  out  of  the  feven  patrician  families  ;  and 
confifts  of  two  burgomafters  and  18  echevins,  befides 
inferior  magistrates.  Among  the  privileges  granted  to 
it  by  its  princes,  there  is  one  by  which  every  perfon 
born  in  it  is  a  citizen,  though  both  his  father  and  mo- 
ther were  foreigners. 

In  1585,  Antwerp  underwent  a  remarkable  fiege  by 
the  Duke  of  Parma.  It  was  then  the  moft  wealthy  city 
in  the  Netherlands,  and  had  long  been  the  object  of 
his  defigns;  but  the  difficulties  attending  the  enterprize 
obliged  him  to  poftponc  it  for  a  conliderable  time. 
In  order  to  fucceed,  it  was  neceffaiy  to  cut  oft' the  com- 
munication of  the  city  with  Holland,  Ghent,  and  all 
places  above  and  below  Antwerp  on  the  Scheld.  To 
effect:  this,  he  laid  fiege  to  Lifkenfliouk  and  Tillo,  places 
of  theutmoftconfequence  to  thefecurity  and  commerce 
of  the  city:  both  were  obftinately  defended;  and  the 
fiege  of  the  latter  was  raifed,  after  it  had  been  carried  on 
for  three  months  :  however,  the  Duke  gained  feveral  o- 
ther  pofts  on  the  river,  where  he  built  forts,  and  great- 
ly annoyed  the  (hipping  and  trade  of  the  city.  He 
next  laid  fiege  to  Dendermonde,  in  order  to  cut  off  the 
communication  with  Ghent,  in  which  he  fucceeded  by 
the  reduction  of  the  town.  His  next  attempt  was  on 
Vilvorde :  this  place  he  took  by  aflault,  and  thereby 
cut  off  the  communication  with  Bruflels.  Finding, 
however,  this  method  of  hemming  in  the  city  tedious, 
and  ineffectual  while  an  opening  to  the  mouth  of  the  ri- 
ver remained,  he  formed  a  delign  of  building  a  bridge 
acrofs  the  Scheld,  the  extremities  of  which  were  to  be 
defended  by  ftrong  forts  and  out-works.  He  began 
with  collecting  great  quantities  of  wood  at  Callo  and 
fort  St  Philip,  where  he  intended  the  bridge  Ihould  be 
built ;  but  his  project;  was  for  fome  time  retarded  by  the 
Antwerpers,  who  broke  down  the  dykes,  overflowed 
the  whole  country,  and  carried  of  his  magazines  by 
the  inundation.     Not  difcouraged  by  this  lofs,  he  ap- 


plied himfclf  diligently  to  repair  it,  and  with  incredible  Antwerp. 
expedition  cut  a  canal  from  Stcken  to  Callo,  by  which  ■Arul"!'- 
he  carried  offthc  waters.  He  then  fet  to  work  upon 
the  bridge,  and  finilhed  it  in  feveil  months,  without 
any  interruption  from  the  Zcalandcrs.  During  the 
building  of  this  bridge,  Aldegondc,  governor  of  Ant- 
werp, propofed  to  build  a  fort  on  Couvcnfteyn  dyke, 
inorder  to  fecure  that  important  poll,  and  then  break- 
ing down  the  dyke  when  the  bridge  was  near  finilhed  : 
but  he  was  violently  oppofed  by  certain  citizens,  who 
apprehended  that  their  lands  and  villas  would  be  c!c- 
Itroyed  by  the  inundation.  This  unfcafonable  oppofi- 
tion,  with  the  negligence  of  the  magiltratcs,  who,  be- 
caufe  the  markets  were  high,  had  not  laid  in  a  fuffi- 
cient  ftock  of  corn,  occalioncd  the  lofs  of  the  city. 
However,  in  defpite  of  all  the  Duke  of  Parma's  pre- 
cautions, the  Zealanders  found  means  to  throw  in  a 
convoy  of  corn ;  but  the  citizens,  knowing  they  would 
not  run  the  rifle  of  carrying  it  back  again,  fo  cheapened 
the  price,  that  thefe  bold  traders  refufed  ever  to  bring 
their  goods  again  to  fo  bad  a  market.  The  Antwerp- 
ers, having  thus  through  avarice  brought  on  their  ruin, 
began  in  a  Ihort  time  to  fuffer  by  famine ;  they  then 
preifed  the  Zealanders  to  attempt  fomething  for  their 
relief,  but  it  was  now  too  late.  While  the  magiltratcs 
were  deliberating  on  fome  means  for  deftroying  the 
bridge,  which  they  might  have  prevented  from  being 
ever  completed,  one  Ginebelli,  a  Mantuan  engineer, 
offered  hisfervices,  undertaking  at  a  certain  expence  to 
blow  it  into  the  air.  Even  in  this  extremity  the  ex- 
pence  was  grudged  :  butneceffity  at  laft  overcame  this 
obftacle ;  Ginebelli  was  furniffied  with  two  large  vef- 
fels,  a.  number  of  (mall  boats,  and  every  thing  necef- 
fary.  He  formed  the  two  large  velfels  into  fire-lfiips, 
which  he  fet  adrift  with  the  ftream,  deceiving  the  ene- 
my by  means  of  falfe  fires  lighted  up  in  the  fleet  of 
fmall  boats.  The  train  of  one  of  the  fire-fliips  was  ex- 
pended before  the  time  expected,  and  (lieblewup  with  a 
terrible  explofion,  but  with  little  damage  to  the  bridge. 
The  other  was  more  fuccefsful,  carrying  off  all  the  out- 
works, fetring  fire  to  the  whole  bridge,  and  burying 
above  joo  foldiers  in  the  ruins  it  made.  The  fire,  how- 
ever, was  foon  extinguiflied,  and  the  bridge  repaired  by 
the  Duke  of  Parma,  while  the  Antwerpers  were  pre- 
vented by  avarice  from  repeating  the  experiment ;  fo 
that  they  were  foon  reduced  to  the  greateft  (trails, 
and  obliged  to  furrender.  It  is  faid  that  the  city  of 
Amftcrdam  had  obstructed  eveiy  meafure  for  the  relief 
of  Antwerp,  hoping  to  profit  by  its  deftruetion.  It 
was  not  doubted  but  the  Proteftants  would  forfake  it 
as  foon  as  it  fell  into  the  hands  of  an  arbitrary  Catho- 
lic prince  ;  and  this  conjecture  was  foon  fulfilled  by  the 
removal  of  many  families  with  their  effects  to  Amfter- 
dam. — After  the  battle  of  Ramillies,  the  city  of  Ant- 
werp furrendered  to  the  Duke  of  Marlborough.  It 
was  taken  by  the  French  in  1746,  but  reftored  to  the 
houfe  of  Aultria  at  the  treaty  of  Aix-la-Chapelle. 

ANUBIS,  a  fymbolical  deity  of  the  Egyptians,  was 
regarded  as  the  faithful  companion  of  Ofiris  and  of 
Ifis.  Temples  and  priefts  were  confecrated  to  him, 
and  his  image  was  borne  in  all  religious  cerimonies. 

Cynopolis,  the  prcfent  Minieh,  lituated  in  the  lower 

Thebais,  was  built  in  honour  of  Anubis.     The  temple 

wherein  he  was  worlhipped  no  longer  fubfilts.     The 

priefts  celebrated  his  festivals  there  with  great  pomp, 
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Anubis.  and  confecratcd  the  dog  to  him  as  his  living  reprefen- 
*  "  '  tation.  "  Anubis  (lays  Strabo)  is  the  city  of  dogs, 
the  captal  of  the  Cynopolitan  prefecture.  Thefe 
animals  are  fed  there  on  facred  aliments,  and  religion 
has  decreed  them  a  worihip."  An  event,  however,  re- 
lated by  Plutarch,  brought  them  into  confiderable  dif- 
credit  with  the  people.  Cambyfes  having  (lain  the  god 
Apis,  and  thrown  his  body  into  a  field,  all  animals 
reflected  it  except  the  dogs,  which  alone  eat  of  his 
fleih.  This  impiety  diminifhed  the  popular  veneration 
for  them. 

Cynopolis  was  not  the  only  city  which  burned  in- 
cenfe  on  the  altars  of  Annbis.  He  had  chapels  in  al- 
most all  the  temples.  On  folemnities,  his  image  al- 
ways accompanied  thofe  of  His  and  Ofiris.  Rome  ha- 
ving adopted  the  ceremonies  of  Egypt,  the  emperor 
Commodus,  to  celebrate  the  Ifiac  feafts,  Shaved  his 
icad,  and  himfelf  carried  the  god  Anubis.  The  Statue  of 
this  god  was  cither  of  maflive  gold  or  gilt,  as  well  as  the 
attributes  that  accompanied  them.  Anubis  figniftesgi/ddd. 
The  denomination  was  mySterious;  and  the  Egyptian 
priefts,  it  would  feem,  had  not  given  it  without  reafon. 

The  Signification  of  this  emblematical  deity  is  thus 
explained  by  Plutarch  :  "  The  circle  which  touches  and 
feparates  the  two  hemifpheres,  and  which  is  the  caufe 
of  this  divifion,  receiving  the  name  of  horizon,  is  call- 
ed Anubis.  He  is  reprefented  under  the  form  of  a 
dog,  hecaufe  that  animal  watches  day  and  night." 
St  Clemens  of  Alexandria,  who  was  well  informed  in 
the  myStic  theology  of  the  Egyptians,  favours  this  ex- 
plication. The  two  dogs,  fays  he,  (the  two  Anubis) 
are  the  fymbols  of  two  hemifpheres  which  environ  the 
terreftial  globe.  He  adds  in  another  place:  Others 
pretend  that  thefe  animals,  the  faithful  guardians  of 
men,  indicate  the  tropics,  which  guard  the  fun  on  the 
fouth  and  on  the  north  like  porters. 

According  to  the  former  of  thefe  interpretations, 
the  priefb,  regarding  Anubis  as  the  horizon,  gilded 
his  Statue  ;  to  mark,  that  this  circle,  receiving  the  firSt 
rays  of  the  fun,  appears  fparkling  with  brightnefs  on 
his  rifing,  and  that  at  his  fetting  he  reflects  his  laft 
rays  upon  the  earth.  They  faid  in  their  facred  fables, 
that  Anubis  was  the  fon  of  Ofiris,  but  illegitimate. 
In  faet,  he  only  gives  to  the  earth  a  borrowed  light ; 
and  cannot  be  efteemed,  like  Horus,  as  the  father 
of  the  day,  or  as  the  legitimate  offspring  of  Ofiris.  It 
may  be  added  that  the  vifible  horizon  turning  with 
the  fun,  is  his  infeparable  companion. 

In  the  latter  of  thefe  explications,  where  Anubis 
reprcfents  the  tropics,  he  is  alfo  the  faithful  guardian 
of  His  and  Ofiris.  In  fad,  the  conrfe  of  the  fun  and 
of  the  moon  is  contained  between  the  circles  wherein 
the  folftices  are  performed.  They  neither  deviate  to 
the  right  nor  left.  Thefe  limits  alTigned  by  the  Au- 
thor of  nature  might  therefore,  in  hieroglyphic  lan- 
guage, be  reprefented  by  a  divinity  with  the  head  of 
a  dog,  who  Seemed  to  oppofe  their  pafiage  on  the  fide 
of  the  two  poles  The  other  opinion,  notwithflanding, 
feems  more  natural,  and  to  be  more  analogous  to  the 
ideas  of  the  pricfts. 

Upon  the  whole,  it  is  reafonable  to  imagine,  that 
Anubis  at  lirfl  was  only  a  fymbolical  image,  invented 
by  aftronomcrs  to  give  a  fcnfiblc  cxpreffion  of  their 
difcoveries;  that  afterwards,  the  people,  accnilomed 
to  Ice  it  in  their  temples,  which  were  the  depositaries 


of  fcience,  adored  it  as  a  deity  ;  and  that  the  priefts 
favoured  their  ignorance  by  connecting  it  with  their 
religion.  The  worfliip  of  Anubis  introduced,  that  of 
the  dog  became  his  emblem.  Almofl  all  the  gods 
of  the  Gentiles  have  originated  in  this  manner. 

ANUS,  in  anatomy,  the  lower  extremity  of  the 
inteStinum  rectum,  or  orifice  of  the  fundament. 

ANVIL,  a  fmith's  utenfil,  ferving  to  place  the 
work  on  to  be  hammered  or  forged.  The  face  or  up- 
permofl  furface  of  the  anvil,  muSt  be  very  flat,  and 
Smooth,  without  flaws,  and  fo  hard  that  a  file  will  not 
touch  it.  At  one  end  there  is  fometimes  a  pike, 
bickern,  or  beak-iron,  for  the  rounding  of  hollow 
work.  The  whole  is  ufually  mounted  on  a  firm  wooden 
block.  Forged  anvils  are  better  than  thofe  of  call 
work,  and  the  belt  have  the  upper  part  made  of  Steel. 
Lockfmiths  have  a  fmaller  kind  of  anvil  called  the  ftake, 
which  is  moveable,  and  placed  ordinarily  on  their 
work-bench.  Its  ufe  is  for  fetting  fmall  cold  work 
Straight,  or  to  cut  or  punch  on  with  the  cold  chiffel  or 
cold  punch. 

ANXUR,  (anc.  geog.),  a  city  of  the  Volfci,  in 
Latium  ;  called  Tarraciua,  by  the  Greeks  and  Latins  ; 
Now  Terracina ;  fituated  on  an  eminence  (Livy,  Ho- 
race, Sil.  Italicus).  Anxuras,  a  citizen  of  Anxur  (Li- 
vy). And  the  epithet  Auxurus,  a  name  of  Jupiter,  wor- 
shipped without  a  beard  at  Anxur  (Virgil).  Though 
others  read  Axurus,  or  Axyrus,  without  a  razor.  E. 
Long.  14.  5.  Lat.  41.  18. 

AONIDES,  in  mythology,  one  01  the  many  appel- 
lations of  the  mufes  ;  fo  called  from  Aonia,  a  part  of 
ancient  Bceotia. 

AORASIA,  in  antiquity,  the  invifibility  of  the 
gods.  The  word  is  Greek,  aofas-ia,  and  derived  from 
a,  priv.  and  sfaa,  to  fee.  The  opinion  of  the  ancients 
with  regard  to  the  appearance  of  the  gods  to  men,  was, 
that  they  never  fliowed  themfelves  face  to  face,  but 
were  known  from  their  backs  as  they  withdrew.  Nep- 
tune affirmed  the  form  of  Calchas  to  fpeak  to  the  two 
Ajaxes  ;  but  they  knew  him  not  till  he  turned  his  back 
to  leave  them,  and  difcovered  the  god  by  his  majeStic  Step 
as  he  went  from  them.  Venus  appeared  to  iEneas  in 
the  character  of  a  huntrefs :  but  her  fon  knew  her  not, 
till  fhe  departed  from  him  ;  her  divinity  was  then  be- 
trayed by  her  radiant  head,  her  flowing  robe,  and  her 
majeflic  pace. 

AORIST,  among  grammarians,  a  tenfe  peculiar  to 
the  Greek  language,  comprehending  all  the  tenfes  ;  or 
rather,  exprefllng  an  action  in  an  indeterminate  man- 
ner, without  any  regard  to  part,  prefent,  or  future. 

AORISTIA,  in  the  fceptic  philofophy,  denotes  that 
ftate  of  the  mind  wherein  we  neither  affert  nor  deny 
any  thing  pofitively,  but  only  fpeak  of  things  as  fecm- 
ing  or  appearing  to  us  in  fuch  a  manner.  The  aoriflia 
is  one  of  the  great  points  or  terms  of  fcepticifm,  to 
which  the  philofophers  of  that  denomination  had  con- 
tinual recourfe  by  way  of  explication,  or  fubterfuge. 
Their  adverfaries,  the  Dogmatifls,  charged  them  with 
dogmatizing,  and  afTerting  the  principles  and  pofitions 
of  their  feet  to  be  true  and  certain. 

AORNUS,  a  very  high  rock  of  India,  having  its 
name  from  its  extraordinary  height,  as  being  above  the 
flight  of  a  bird.  Its  circuit  was  about  25  miles,  its 
height  11  furlongs,  and  the  way  leading  up  to  the  top 
artificial  and  narrow.     At  the  bottom,  on  one  fide,  ran 
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Aornus  the  river  Indus  :  on  the  top  was  a  fine  plain,  part  of 
which  was  covered  with  a  thick  wood ;  the  reft  arable 
,  land,  with  a  fountain  furnifhing  abundance  of  excellent 
water.  This  rock  was  taken  by  Alexander  the  Great, 
in  whofe  time  there  was  a  report  that  Hercules  had  at- 
tempted it  in  vain  ;  however,  according  to  Arrian,  this 
report  was  without  foundation,  ft  is  probable  indeed, 
that  it  was  raifed  after  the  place  was  taken,  in  order 
to  magnify  Alexander's  exploit.  While  the  Macedo- 
nian monarch  was  preparing  all  things  neceffary  for  the 
fiege,  an  old  man  with  his  two  fons,  who  had  long  li- 
ved in  a  cave  near  the  fummit,  came  and  offered  tofhow 
him  a  private  way  of  afcending.  This  being  readily 
accepted,  Ptolemy,  with  a  confiderable  body  of  light- 
armed  troops,  was  difpatched  with  them,  with  orders 
in  cafe  they  fucceeded,  to  entrench  themfelves  flrongly 
upon  the  rock,  in  the  wood  to  which  the  old  man  was 
to  direct  them,  before  they  ventured  to  attack  the  In- 
dians. Ptolemy  exactly  executed  his  orders  ;  and  gave 
notice,  by  a  lighted  torch  fct  upon  a  pole,  that  he  had 
got  fafely  up.  Upon  this,  Alexander  gave  immediate 
orders  for  a  body  of  troops  to  attempt  the  pafTage  by 
which  the  rock  was  commonly  afcended  ;  but  they  were 
repulfed  with  great  (laughter.  He  then  fent  an  Indian 
withletters  to  Ptolemy,  defiring  him,  the  next  time  an 
attack  was  made  by  the  common  way,  to  fall  upon  the 
enemy  behind.  But  in  the  mean  time,  thofe  who  de- 
fended the  rock  attacked  Ptolemy  with  great  vigour ; 
but  were  at  laft  repulfed,  though  with  much  difficulty : 
but  the  next  day,  when  Alexander  renewed  the  attack, 
though  Ptolemy  attacked  the  Indians  in  the  rear,  the 
Macedonians  were  repulfed  on  both  fides.  At  laft  the 
king,  perceiving  that  the  ftrength  of  the  Indians  lay  in 
the  ftraitnefs  and  declivity  of  the  way  by  which  they 
were  attacked,  caufed  a  great  quantity  of  trees  to  be 
felled,  and  with  them  filled  the  cavities  between  the 
plain  on  which  the  Indians  were  encamped  and  the 
higheft  of  his  own  advanced  pofts.  The  Indians  atfirft 
derided  his  undertaking ;  but  at  length  perceiving  the 
ardour  with  which  the  work  was  carried  on,  and  having 
felt  the  effects  of  the  miffile  weapons  of  the  Macedonians, 
they  fent  deputies  to  propofe  terms  of  capitulation. 
Alexander,  fufpeiting  that  their  defign  was  only  to  a- 
mufe  him  till  they  made  their  efcape,  withdrew  his 
guards  from  the  avenues.  As  foon  as  he  knew  the 
Indians  were  defcended,  he,  with  700  of  Ptolemy's 
light-armed  foot,  took  pofTeffion  of  the'deferted  rock, 
and  then  made  a  fignal  for  his  forces  to  fall  upon  the 
flying  Indians.  They  fetting  up  a  loud  fhout,  fo  ter- 
rified the  fugitives,  that  numbers  of  them  fell  from  the 
rocks  and  precipices,  and  were  dafhed  to  pieces,  while 
the  greateft  part  of  the  remainder  were  cut  off  in  the 
roads. 

AORTA,  in  anatomy,  the  great  artery  which  rifes 
immediately  from  the  left  ventricle  of  the  heart,  and  is 
from  thence  diftributed  to  all  parts  of  the  body.  It  is 
divided  into  two  grand  trunks,  diftinguifhed  by  the 
epithets  afcending  and  defcendiug.     See  Anatomy. 

AOUSTA,  or  Aost,  a  town  of  Italy,  in  Pied- 
mont,  and  capital  of  the  duchy  of  the  fame  name,  a 
bifliop's  fee,  and  fubjeft  to  the  king  of  Sardinia.  It 
is  remarkable  for  feveral  monuments  of  the  Romans, 
and  for  the  birth  of  Anfelm  archbifliop  of  Canterbury. 
It  is  feated  at  the  foot  of  the  Alps,  on  the  river  Doria. 
E.Long.  7.  33.  N.  Lat.  45.  38. 
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Aousta,  a  territory  of  Piedmont,  with  the  title  of  Aouft*. 
a  duchy.  It  is  a  valley  30  miles  in  length,  and  ex- 
tends from  the  pafs  of  St.  Martin's,  near  the  fron- 
tiers of  Yvree,  to  St.  Bernard.  It  abounds  in  paf- 
tures,  and  all  forts  of  fruits;  the  capital  is  of  the  fame 
name. 

AOUTA,  the  name  of  the  paper-mulberry  tree  at 
Otaheite,  in  the  Soudi  Sea,  from  which  a  cloth  is  ma- 
nufactured, that  is  worn  by  the  principal  inhabitants. 
See  the  article  Bark. 

APACHES,  a  people  of  New  Mexico,  in  North 
America.  They  are  brave,  refolute,  and  warlike,  fond 
of  liberty,  and  the  inveterate  enemies  of  tyranny  and 
oppreffion.  Of  this  difpofition  the  Spaniards  had  fa- 
tal experience  towards  the  end  of  the  laft  century,  when 
they  revolted  againft  the  Catholic  king,  maffacred  fe- 
veral of  his  officers,  and  committed  the  greateft  deva- 
luations. Ever  fince  they  have  remained  the  allies,  not 
the  fubjefls,  of  the  Spaniards  ;  and  the  viceroy  of  Mexi- 
co has  been  obliged  to  maintain  a  more  formidable 
garrifon,  and  a  greater  number  of  troops. 

AP^EDUSIA,  denotes  ignorance  or  nnfkilfulnefs 
in  what  relates  to  learning  and  the  fciences.  Hence  al- 
foperfons  uninftructed  and  illiterate  are  called  Aptcdeu- 
tte.  The  term  Ap#deut<z  was  particularly  ufed  among 
the  French  in  the  time  of  Huet ;  when  the  men  of  wit 
at  Paris  were  divded  into  two  factions,  one  called  by 
way  of  reproach  apadeutx,  and  the  other  eruditi.  The 
aptedeutx  are  reprefented  by  Huet,  as  perfons  who, 
finding  themfelves  either  incapable  or  unwilling  to  un- 
dergo a  fevere  courfe  of  ftudy  in  order  to  become  tru- 
ly learned,  confpired  to  decry  learning,  and  turn  the 
knowledge  of  antiquity  into  ridicule,  thus  making  a 
merit  of  their  own  incapacity.  The  apadsutx  in  effect 
were  the  men  of  pleafure ;  the  eruditi  the  men  of  ftu- 
dy. The  aptedeutce  in  every  thing  preferred  the  mo- 
dern writers  to  the  ancient,  tofuperfede  the  neceffity  of 
ftudying  the  latter.  The  eruditi  derided  the  moderns, 
and  valued  themfelves  wholly  on  their  acquaintance 
with  the  ancients. 

APAGOGE,  in  logic.     See  Abduction. 

Apagoge,  in  the  Athenian  law,  the  carrying  a 
criminal  taken  in  the  faft  to  the  magiftrate.  If  die 
accufer  was  not  able  to  bring  him  to  the  magiftrate,  it 
was  ufual  to  take  the  magiftrate  along  with  him  to  the 
houfe  where  the  criminal  lay  concealed,  or  defended 
himfelf. 

Apagoge,  in  mathematics,  is  fometimes  ufed  to  de- 
note a  progrefs  or  pafTage  from  one  propofition  to  ano- 
ther; when  thefirft  having  been  once  demonftrated,  is 
afterwards  employed  in  the  proving  of  others. 

APAGOGICAL  demonstration,  an  indirect 
way  of  proof,  by  fhowing  die  abfurdity  of  the  con- 
trary. 

APALACHIAN  Mountains,  more  properly  call- 
ed the  Allegany  Mountains,  have  their  fouthern  be- 
ginning near  the  bay  of  Mexico,  in  the  latitude  of  300, 
extending  northerly  in  many  broken  ridges,  running 
nearly  parallel  to  the  fea  to  Hudfon's  river,  in  the  la- 
titude of  about  400.  North.  A  great  part  of  thefe 
mountains  is  covered  with  rocks,  fome  of  which  are 
of  a  ftupendous  height  and  bulk  ;  the  foil  between  them 
is  generally  black  and  fandy,  but  in  fome  places  diffe- 
rently coloured,  compofed  of  pieces  of  broken  rock  and 
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Apamea.  fpar,  of  a  glittering  appearance,  which  feem  to  be  in- 
w-— *J~~>  dicaiions  of  minerals  and  ores  if  proper  fearch  was 
made  for  them.  Chefnms  and  fmall  oaks  are  the  trees 
•Fa.^us  on-  t'uc  principally  grow  on  thefe  mountains,  with  fome 
m-la.  See  Chinkapin*  and  other  fmall  lhrubs.  The  grafs  is  thin, 
l-'a^i.  mixed  with  vetch  and  fmall  pcafe  ;  and  in  fome  places 
there  is  very  little  vegetable  appearance. 

The  rocks  of  the  Apalachian  mountains  feem  to  en- 
grofs  one-half  of  the  furface.  They  are  moltly  of  a 
light  grey  colour :  fome  are  of  a  coarfe-grained  marble 
like  alabader ;  others,  of  a  metallic  luftro :  fome  pieces 
are  in  the  form  of  fiate,  and  brittle  ;  others  in  lumps, 
and  hard :  and  fome  appear  with  fpangles,  or  covered 
over  with  innumerable  fmall  lhining  fpecks,  like  filver. 
Thefe  frequently  appear  at  the  roots  of  trees  when 
blown  down.  The  different  fpars  are  found  molt  on 
the  highefl  and  fteepeft  parts  of  the  hills,  where  there 
is  little  grafs  and  few  trees  ;  but  the  greateft  part  of 
the  foil  between  the  rocks  is  generally  a  dark  fandy- 
coloured  kind  of  mould,  and  (hallow  ;  yet  fertile,  and 
productive  of  good  corn,  which  encourages  the  Talli- 
poofrs,  a  clan  of  the  Cherokee  Indians,  to  fettle  among 
them  iii  latitude  340'  and  they  are  the  only  Indian 
nation  that  has  a  conflant  refidence  011  thefe  moun- 
tains. 

APAMEA,  or  Apamia,  the  name  of  feveral  an- 
cient cities. 

1.  One  of  Bithynia,  formerly  called  J\ iyrlea,  from 
Myrlns,  general  of  the  Colophomans :  dedroyed  by 
Philip,  father  of  Perfeus  ;  and  given  to  his  ally  Prufius, 
who  rebuilt  it,  and  called  it  Apamea,  from  the  name 
of  his  queen  Apama  (Strabo).  Stephanus  fays,  that 
Nicomedus  Epiphanes,  fon  of  Prufius,  called  it  after 
his  mother;  and  that  it  had  its  ancient  name  from 
Myrlea,  an  Amazon.  The  Romans  led  a  colony  thi- 
ther (Strabo)  ;  called  Colouea  Apamena  (Pliny,  Ap- 
pian).  The  gentilitious  name  is  Apamxus,  and  Apa- 
menus  (Trajan  in  a  letter  to  Pliny). 

2.  Another  Apamea,  called  Cibotos,  of  Phrygia,  at 
fome  diftancefrom  the  Meander  (Agathodtemon)  ;  but 
by  a  coin  of  Tiberius  on  the  Meander.  The  name  is 
from  Apame,  mother  of  Antiochus  Soter,  the  foun- 
der, and  the  daughter  of  Artabazus  (Strabo).  The 
rife,  or  at  lead  the  increafe,  of  Apamea,  was  owing  to 
the  mins  of  Celence.  The  inhabitants  were  called  A- 
pitm'ienjis,  and,  though  inland,  were  worfliippers  of 
Neptune.  The  reafon,  it  has  been  conjectured,  was, 
that  they  had  differed  often  from  earthquakes,  of 
which  he  was  fuppofed  the  author.  Mithridites  gave 
an  hundred  talents  towards  the  rcdoration  of  the  city  , 
which,  it  is  faid,  had  likewife  been  overthrown  in  the 
time  of  Alexander.  Their  tribute  money  was  remit- 
ted to  them  for  five  years  on  the  fame  account  un- 
der the  Emperor  Tiberius.  The  fubterraneous  pafiage 
ot  the  Lycus  and  the  other  dreams  lliowed  that  the 
ground  had  many  cavities  ;  and  thefe,  it  has  been  fur- 
nihcd,  rendered  the  region  very  liable  to  be  fnaken. 

?.  A  third,  on  the  confines  of  Parthia  and  Media, 
furnamed  Raphane  (Strabo,  Pliny). 

4.  A  fourth,  Apamea,  a  town  in  Mefcne,  an  i.land  in 
the  Tigris  (Pliny,  Ammiaii)  ;  where  a  branch  of  the 
Euphrates,  called  the  Royal  river,  falls  into  the  Tigris 
(Ptolemy). 

5.  A  fifth  in  Mcfopotamia,  on  the  other  fide  the 
Euphrates,  oppofitcto  Zeugma  on  this  fide,  both  found- 


ed by  Seleucus,  and  joined  by  a  bridge,  from  which  Apans»«; 
the  latter  takes  its  name  (Pliny,  Ilidor,  Characenus).  II    . 

6.  Another  Apamea,  near  Famia,  alfo  in  Syria,  below  Apatm-u. 
the  confluence  of  the  Orontes  and  Marfyas  ;  a  drong 
city,  and  fituatedin  a  peninfula,  formed  by  the  Oron- 
tes and  a  lake.  "  It  was  here  (fays  Strabo)  that  the 
Seleucidas  had  edablidved  the  fchool  and  nurfery  of 
their  cavalry."  The  foil  of  the  neighbourhood,  abound- 
ing in  padurage,  fed  no  lefs  than  thirty  thoufand  mares, 
three  hundred  dalions,  and  five  hundred  elephants  ;  in- 
dead  of  which  the  marines  of  Famia  at  prefent  fcarce- 
ly  afford  a  few  buffaloes  and  Iheep.  To  the  veteran 
foldiers  of  Alexander,  who  here  repofed  after  their 
victories,  have  fucceeded  wretched  peafants,  who  live 
in  perpetual  dread  of  the  oppreflions  of  the  Turks  and 
the  inroads  of  the  Arabs. 

Apamea  was  alfo  the  ancient  name  of  Telia,  in  the 
Decapolis. 

APANAGE,  or  Atpennage,  in  the  French  cuf- 
toms,  lands  affigned  by  a  fovereign  for  the  fubfidence 
of  his  younger  fons,  which  revert  to  the  crown  upon 
the  failure  of  male  ilfue  in  that  branch  ro  which  the 
lands  are  granted. 

APANOMIA,  a  town  of  Santorin,  an  ifland  in  the 
Mediterranean  fea,  called  in  this  part,  by  fome,  the  Sea 
of  Candia :  it  has  a  Ipacious  harbour,  in  the  form  of  a 
half-moon  ;  but  the  bottom  is  fo  deep,  that  fhips  can- 
not anchor  there,  E.  Long.  25.  59.  N.  Lat.  36.   18. 

APANTHROPY,  in  medicine,  denotes  a  love  of 
folitude,  and  averfion  for  the  company  of  mankind. 
Apanthropy  is  by  fome  reckoned  among  the  fymptom.s, 
by  others  among  the  fpeciesor  degrees,  of  melancholy ; 
and  alfo  pafles  for  an  ill  indication  in  leucophlegmatic 
cafes. 

APARINE,  in  botany,  a  fynonime  of  the  utricu- 
lariaand  feveral  other  plants. 

APARITHMESIS,  in  rhetoric,  denotes  the  an- 
fwer  to  the  protafis  or  propofition  itfelf.  Thus,  if  the 
protalis  be,  Appellandi  tempus  non  erat,  —the  aparith- 
mefis  is,  At  tecum  anno  plus  vixi. 

APARTISMENUS,  in  the  ancient  poetry,  an  ap- 
pellation given  to  a  verfe,  which  comprehended  an  en- 
tire fenfe  or  fentence  in  itfelf.  This  is  fometimes  alfo 
written,  appartemeuus,  i.  e.  fufpended,  as  not  needing 
any  following  verfe. 

APATHY,,  among  the  ancient  philofophers,  im- 
plied an  utter  privation  of  paflion,  and  an  infeiilibility 
of  pain.  The  word  is  compounded  of  «  priv.  and 
«r«0©i,,  affection.  The  Stoics  affected  an  entire  apathy  : 
they  confidered  it  as  the  highed  wifdom  to  enjoy  a  per- 
fect calmnefs  or  tranquillity  of  mind,  incapable  of 
being  ruffled  by  either  pleafure  or  pain.  In  the  fird 
ages  of  the  church,  the  Chridians  adopted  the  term 
apathy  to  exprefs  a  contempt  of  all  earthly  concerns  ; 
a  date  of  mortification,  fuch  as  the  gofpel  prefcribes. 
Clemens  Alexandrinus,  in  particular,  brought  it  ex- 
ceedingly in  vogue  ;  thinking  hereby  to  draw  the  phi- 
lofophers to  Chridianity,  who  afpired  after  fuch  a  fub- 
lime  pitch  of  virtue.  Qiiietifm  is  only  apathy  difguifed 
under  the  appearance  of  devotion. 

APATURIA,  in  antiquity,  a  folemn  feaft  cele- 
brated by  the  Athenians  in  honour  of  Bacchus.  The 
word  is  ufually  derived  from  enra™,  fraud.  It  is  faid  to 
have  been  instituted  in  memory  of  a  fraudulent  victory 
obtained  by  Melauthus,  King  of  Athens,  over  Xanthus 
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king  of  Bocetia,  in  a  (ingle  combat,  which  they  agreed 
upon,  to  put  an  end  to  a  debate  between  them  relating 
i  to  the  frontiers  of  their  countries.     Hence  Budasus 
calls  \ifeftum  deccptlonis,  "  the  feaft  of  deceit." 

Other  authors  give  a  different  etymology  of  this 
feaft  :  They  tell  us,  that  the  young  Athenians  were 
jiot  admitted  into  the  tribes  on  the  third  day  of  the 
apatnria,  till  their  fathers  had  firlt  fworn,  that  they 
were  their  own  children;  and  that,  till  that  time,  they 
were  fuppofed,  in  fome  meafure,  to  be  without  fathers, 
«r«T0fs;;  whence  the  feart,  fay  they,  took  its  name. 
Xenophon,  on  the  other  hand,  informs  us,  that  the  re- 
lations and  friends  met  on  this  occalion,  and  joined 
with  the  fathers  of  the  young  people  who  were  to  be 
received  into  the  tribes ;  and  that  from  this  aflembly 
the  feaft  took  its  name  :  that  in  «r*Tsp/«,  the  a,  far 
from  being  a  privative,  being  here  a  conjunctive,  Signi- 
fies the  fame  thing  with  opx,  together.  This  feaft  lafted 
four  days :  the  firft  day,  thofe  of  the  fame  tribe  made 
merry  together;  and  this  they  called  J-ofma.  The  fe- 
cond  day,  which  they  called  ovappt/ovt,  they  facrificed  to 
Jupiter  and  Minerva.  The  third  day,  which  they  call- 
ed nsfswT/!,  fuch  of  their  young  men  and  maids  as 
were  of  age  were  admitted  into  their  tribes.  The 
fourth  day  they  called  ra-z/S/m. 

APAULIA,  in  antiquity,  the  third  day  of  a  mar- 
riage folemnity.  It  was  thus  called,  becaufe  the  bride, 
returning  to  her  father's  houfe,did  <mKu\ifyr8a.i  ru  v^^ ;&>, 
lodge  apart  from  the  bridegroom.  Some  will  have  the 
apaulia  to  have  been  the  fecond  day  of  the  marriage, 
viz.  that  whereon  the  chief  ceremony  was  performed  ; 
thus  called  byway  of  contradistinction  from  thefirft  day, 
which  was  called  vfcavxi*.  On  the  day  called  tm*u\,a 
(whenever  that  was),  the  bride  prefented  her  bride- 
groom with  a  garment  called  <wa!A»T»p;<t> 

APE,  in  zoology,  the  general  English  name  of  a 
very  numerous  race  of  animals,  the  natural  hiftory  of 
which  is  given  at  large  under  the  article  Simia  :  com- 
prehending Apes  properly  fo  called,  or  fuch  as  want 
tails ;  and  Monkeys  and  Baboons,  or  fuch  as  have 
tails,  the  former  long,  and  the  other  Jhort,  ones.  Sec 
Simia. 

Sea- Ape,  a  name  given  by  Steller  to  a  marine  ani- 
mal which  he  faw  on  the  coaft  of  America,  and  is  thus 
defcribed*.  "  The  head  appeared  like  that  of  a  dog, 
Kami/ihat-  with  lharp  and  upright  ears,  large  eyes,  and  with  both 
>«,  p.  136.  lips  bearded  :  the  body  round  and  conoid  ;  the  thickeft 
part  near  the  head  :  the  tail  forked ;  the  upper  lobe 
the  longest :  the  body  covered  with  thick  hair,  grey  on 
the  back,  reddiSh  on  the  belly.  It  feemed  deftitute  of 
feet.  It  was  extremely  wanton,  and  played  a  multi- 
tude of  monkey-tricks.  It  fometimes  fwam  on  one 
fide,  fometimes  on  the  other  fide  of  the  ihip,  and  gazed 
at  it  with  great  admiration.  It  made  fo  near  an  ap- 
proach to  the  veflel,  as  almoft  to  be  touched  with  a 
pole;  but  if  any  body  moved,  it  inftantly  retired.  It 
would  often  (land  erect  for  a  considerable  Space,  with 
one-third  of  its  body  above  water  ;  then  dart  beneath 
the  fnip,  and  appear  on  the  other  fide  ;  and  repeat  the 
fame  thirty  times  together.  It  would  frequently  arife 
with  a  fea-plant,  not  unlike  the  bottle-gourd,  tofs  it 
up,  and  catch  it  in  its  mouth,  playing  with  it  number- 
lcfs  fantaftic  tricks. 

APiLYTES,  Christian  heretics  in  the  fecond  cen- 
tury, who  affirmed  that  Chrift  received  a  body  from 
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the  four  elements,  which  at  his  death  he  rendered  back 
to  the  world,  and  fo  alcended  into  heaven  without  a 
body. 

APELLA,  among  phyficians,  a  name  given  to 
thofe  whofe  prepuce  is  either  wanting  or  ilirunk,  fo 
that  it  can  no  longer  cover  the  glans.  Many  authors 
have  fuppofed  this  fenfe  of  the  word  Apella  warrant- 
ed from  the  paflage  in  Horace,  credat  Judaus  Ape/la, 
nou  ego.  But,  according  to  Salmafius  and  others,  A- 
pella  is  the  proper  name  of  a  certain  Jew,  and  not  an 
adjective  fignifying  circumcifed. 

APELLIS,  one  of  the  molt  celebrated  painters  of 
antiquity.  He  was  born  in  the  ille  of  Cos,  and  flou- 
1  idled  in  the  time  of  Alexander  the  Great,  with  whom 
he  was  in  high  favour.  He  executed  a  picture  of  this 
prince,  holding  a  thunderbolt  in  his  hand  :  a  piece, 
finilhed  with  fo  much  Skill  and  dexterity,  that  it  ufed 
to  be  faid  there  were  two  Alexanders  ;  one  invincible, 
the  fon  of  Philip  ;  the  other  inimitable,  the  produc- 
tion of  Apelles.  Alexander  gave  him  a  remarkable 
proof  of  his  regard  :  for  when  he  employed  Apelles 
to  draw  Campalpe,  one  of  his  miStrefTcs,  having  found 
that  he  had  conceived  an  affection  for  her,  he  refigned 
her  to  him  ;  and  it  was  from  her  that  Apelles  is  faid  to 
have  drawn  his  Venus  Anadyomene. 

One  of  Apelles's  chief  excellencies  was  his  making 
his  pictures  lo  exactly  refemble  the  perfons  reprefented ; 
infoinuch  that  the  phyfiognomifts  are  faid  to  have  been 
able  to  form  a  judgment  of  the  perfons  deftiny  as 
readily  from  his  portraits  as  if  they  had  feen  the  origi- 
nals. But  what  is  called  grace  was  the  characterise 
of  this  artift.  His  pencil  was  fo  famous  for  drawing 
fine  lines,  that  Protogenes  difcovered  by  a  fingle  line 
that  Apelles  had  been  at  his  houfe.  Protogenes  lived 
at  Rhodes  :  Apelles  failed  thither,  and  went  to  his 
houfe  with  great  eagernefs,  to  fee  the  works  of  an  ar- 
tift who  was  known  to  him  only  by  name.  Protoge- 
nes was  gone  from  home  :  but  an-  old  woman  was  left 
watching  a  large  piece  of  canvas,  which  was  fitted  in 
a  frame  for  painting.  She  told  Apelles  that  Protoge- 
nes was  gone  out ;  and  afked  him  his  name,  that  The 
might  inform  her  mafter  who  had  inquired  for  him. 
"  Tell  him  (fays  Apelles)  he  was  enquired  for  by 
this  perfon;" — at  the  fame  time  taking  up  a  pen- 
cil, he  drew  on  the  canvafs  a  line  of  great  delicacy. 
When  Protogenes  returned,  the  old  woman  acquainted 
him  with  what  had  happened.  That  artift,  upon  con- 
templating the  fine  Itroke  of  the  line,  immediately 
pronounced  that  Apelles  had  been  there  ;  for  fo  finish- 
ed a  work  could  be  produced  by  no  other  perfon.  Pro- 
togenes, however,  himfclf  drew  a  finer  line  of  another 
colour ;  and,  as  he  was  going  away,  ordered  the  old 
woman  to  lhow  that  line  to  Apelles  if  he  came  again  ; 
and  to  fay,  "  This  is  the  perfon  for  whom  yon  are  en- 
quiring." Apelles  returned,  and  faw  the  line  :  he 
would  not  for  Shame  be  overcome  ;  and  therefore,  in  a 
colour  different  from  either  of  the  former,  he  drew 
fome  lines  fo  exquifitely  delicate,  that  it  was  utterly 
impoflible  for  finer  ftrokes  to  be  made.  Protogenes 
now  confeflcd  the  fuperiority  of  Apelles,  fiew  to  the 
harbour  infearch  of  him,  and  refolved  to  leave  the  can- 
vafs with  the  lines  on  it  for  the  aftouifhment  of  future 
artilts. 

Apelles  (howed  great  liberality  of  mind  towards  Pro- 
togenes.  With  ideas  enlarged  by  education  and  litera- 
ture, 
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Apelles.    ture,  he  was  incapable  of  harbouring  little  jealoufies  of 

« '  noble  competitors  ;  on  the  contrary,  he  was  the  firlt 

who  made  the  works  of  Protogenes  to  be  valued  as 
they  deferred  among  the  Rhodwns.  He  acknowledged 
that  Protogenes  was  in  fome  refpefts  fuperior  to  him- 
felf; but  that  in  one  particular  himfelf  excelled,  viz. 
in  knowing  when  to  take  his  hand  from  the  Picture  ; 
an  art  which  Protogenes  had  not  yet  learned,  and 
therefore  over-worked  his  pieces.  Apelles  equally 
difapproved  of  too  elaborate  diligence,  or  too  hafty 
negligence,  in  execution.  A  ftndied  work  of  Proto- 
genes he  eftcemed  lefs  on  the  one  account;  and  on  the 
other,  when  a  filly  painter  once  brought  him  a  pic- 
ture, and  faid,  "  This  I  painted  in  a  hurry," — he  re- 
plied, "  Though  you  had  net  told  me  fo,  I  perceive  it 
was  painted  in  hafte  :  but  I  wonder  you  could  not  exe- 
cute more  fuch  pieces  in  the  fame  time. 

There  are  two  itories  related  of  Apelles,  which  fliow 
him  to  be  at  once  an  artilt  of  modefty  in  amending 
even  trifling  improprieties,  when  pointed  out  to  him 
■  by  competent  judges  ;  and  yet  of  felf-confidence  fuffi- 
cient  to  make  him  know  the  perfection  and  value  of  his 
own  paintings.  It  was  cuftomary  with  Apelles  to  ex- 
pofe  to  public  view  the  works  which  he  had  finiihed, 
and  to  hide  himfelf  behind  the  picture,  in  order  to  hear 
the  remarks  pafled  on  it  by  perfons  who  chanced  to 
view  it.  He  once  overheard  himfelf  blamed  by  a  lhoe- 
maker  for  a  fault  in  the  flippers  of  fome  picture  :  he 
corrected  the  fault  which  the  man  had  noticed  :  but 
on  the  day  following  the  fhoemaker  began  to  animad- 
vert on  the  leg  ;  upon  which  Apelles  with  fome  an- 
ger looked  out  from  behind  the  canvafs,  and  bade  him 
keep  to  his  own  province,  "  Ne  futor  ultra  crepidam." 
It  is  well  known  that  Alexander  forbade  any  one  befides 
Apelles  to  paint  his  portrait.  We  are  not,  however, 
to  conclude  from  this,  that  Alexander  was  a  more 
ikilful  judge  of  painting  than  he  was  of  poetry.  Like 
Auguftus,  he  cherifhed  the  fine  arts  more  from  vanity 
than  tafle.  A  remarkable  proof  is  given  of  this  prince's 
inability  to  difcern  merit,  and  of  the  painter's  freedom 
in  expreffiug  the  mortification  he  felt,  when  a  work  of 
his  was  not  fufhciently  commended.  "  Alexander 
(fays  JEYim,  lib.  ii.  c.  3.  Var.  Hilt.)  having  viewed  the 
picture  of  himfelf  which  was  at  Ephefus,  did  not  praife 
it  as  it  defcrved.  But  when  a  horfe  was  brought  in, 
and  neighed  at  feeing  the  figure  of  a  horfe  in  the  pic- 
ture, as  though  it  had  been  a  real  horfe  ;  0  king  !  (faid 
Apelles)  this  horfe  feems  to  be  by  far  a  better  judge  of 
painting  than  you."  It  happened  more  than  once  that 
the  horfes  drawn  by  him  were  miftaken  for  real  ones, 
by  living  horfes  which  faw  and  neighed  at  the  pictures. 
In  his  finifhing  a  drawing  of  this  animal,  a  remarkable 
circamftance  is  related  of  him.  He  had  painted  a  horfe 
returning  from  battle,  and  had  fuccecded  to  his  wifhes 
in  defcribing  every  other  mark  that  could  indicate  a 
mcttlefume  fteed,  impatient  of  reltraint  ;  there  was 
wanting  nothing  but  a  foam  of  a  bloody  hue  iffuing 
from  the  mouth.  He  again  and  again  endeavoured  to 
exprefs  this,  but  his  attempts  were  nnfuccefsful.  At 
laft,  with  vexation,  he  threw  againft  the  reins  of  the 
horfe  a  fponge  which  had  in  it  many  colours;  a  mixture 
of  which  coming  out  of  the  fponge,  and  tinging  the 
reins,  produced  the  very  effect  defired  by  the  painter. 
The  works  of  Apelles  were  all  admired  ;  but  the 
inoft  celebrated  were  the  picture  of  Alexander  in  the 


temple  of  Diana  at  Ephefus,  and  that  of  Venus  emer- 
ging from  the  fea.  Alexander  was  drawn  with  thun- 
der in  his  hand  ;  and  fuch  relief  was  produced  by  the 
chiarofcuro  in  this  piece,  that  the  fingers  feemed  to 
moot  forward,  and  the  thunder-bolt  to  be  out  of  the 
picture.  His  Venus  Av^musvu  was  efteemed  the  moft 
exquifite  figure  which  the  pencil  could  create  :  it  is 
therefore  extolled  by  the  Roman  poets  Propertius  and 
Ovid ;  and  the  poet  of  Sidon,  Antipater,  has  left  us 
the  following  Greek  epigram  on  it : 

T«v  ttyaihioy.tvsa  cwro  jUttTspos  ap-r;  -S-aX arras 
K^TTp/r,    A?TSXXe/8  fjto^Bcv   gj>«  ^pa<p;efoc, 

.tf2c  X'?'  w^y-ap^ac-d.  cria£po%w  vS'urt  natron 
HxQxiGu  voTepeyv  aeppov  cttro  tnrXtuiay.m. 

Aurai  vi/v  spesiw  AfSmam  n  xai  HpH 

'    Ovx-  irt  trot  {Aopcpa;  £/?  sp/v  sp^o^ueQa." 

A  nth.  iv.  12. 
Graceful  as  from  her  natal  fea  lhe  fprings, 

Venus,  the  labour  of  Apelles,  view: 
With  prefling  hand  her  humid  locks  lhe  wrings, 

While  from  her  trefles  drips  the  frothy  dew  : 
Ev'n  Juno  and  Minerva  now  declare, 

"  No  longer  we  contend  whofe  form's  moft  fair." 

APENE,  in  antiquity,  a  kind  of  chariot  where- 
in the  images  of  the  gods  were  carried  in  procef- 
fion  on  certain  days,  attended  with  a  folemn  pomp, 
fongs,  hymns,  dancing,  &c.  It  was  very  rich,  made 
fometimes  of  ivory,  or  of  filver  itfelf,  and  varioufly  de- 
corated. 

APPENNINUS,nowthe^//«/«;;/f>-  a  mountain,  or 
ridge  of  mountains,  running  through  the  middle  of  Italy, 
from  north-weft  to  the  fouth-weft  for  700  miles,  in  the 
form  of  a  crefcent,  (Pliny)  ;  beginning  at  the  Alps  in 
Liguria,  or  the  Rivierra  di  Genoa  ;  and  terminating 
at  the  ftrait  of  MefTana,  or  at  Reggio,  and  the  pro- 
montory Leucopetra  ;  and  feparating,  as  by  a  back  or 
ridge,  the  Adriatic  from  the  Tufcan  fea,  (Pliny,  Stra- 
bo,  Ptolemy,  Polybius,  Vitruvius).  This  mountain, 
though  high,  is  greatly  fhort  of  the  height  of  the 
Alps.     Its  name  is  Celtic,  fignifying  a  high  mountain, 

APENRADE,  a  town  of  Denmark,  in  the  duchy 
of  Slefwick,  feated  at  the  bottom  of  a  gulph  in  the 
Baltic  fea,  between  Flenfbourg  and  Hadafchleben.  It 
is  2J  miles  north  from  Slefwick.  E.  Long.  9.  28, 
N.  Lat.  5  j.  4, 

APENZEL,  a  town  of  Switzerland,  in  the  canton 
of  the  fame  name,  feated  onthc  river  Chuz,  E.  Long. 
9.  1.  N.  Lat.  47.  31.  The  canton  itfelf,  which  was 
allied  to  the  others  in  IJ13,  confifts  only  of  three  or 
four  valleys ;  having  the  town  and  abbey  of  St  Gall  on 
the  north  ;  the  county  of  Toggenburg  on  the  weft ; 
the  lordfhip  of  Sax  in  the  canton  of  Zurich,  and  that 
of  Gambs  in  the  canton  of  Shweiz,  on  the  fouth ; 
and  the  Rheinthall,  or  Rhine-valley,  on  the  eaft.  Its 
greateft  length  is  about  30  miles,  and  its  breadth  about 
20.  It  yields  good  pafturage,  and  confequently  is  not 
deftitute  of  cattle,  milk,  butter,  or  cheefe.  Confide- 
rable  quantities  alfo  of  wheat,  rye,  barley,  oats  beans, 
peafe,  flax,  and  wine,  are  produced  in  it ;  befides  a 
great  deal  of  fruit,  wood,  and  turf ;  with  mineral  wa- 
ters, and  warm  baths.  Thpre  are  many  mountains  in 
the  canton,  the  higheft  of  which  it  that  called  the  Ho- 
hefantis,  or  the  Hohe-Mefmer,  which  commands  a  pro- 
fpect  of  a  prodigious  extent.  There  are  alfo  feveral 
lakes  and  rivers.  The  inhabitants,  who  are  partly  Pro- 
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tenants,  and  partly  Roman-catholis,  fubfift  chiefly 
by  their  manufactures  of  linen,  crape,  fuftian,  and 
thread,  or  by  bleaching,  and  the  fale  of  their  cattle, 
butter,  cheefe,  horfes,  wood,  and  coal.  Of  the  twen- 
ty-three parifhes  in  the  canton,  four  are  Popifh,  and 
nineteen  proteltant.  Before  the  Reformation,  the  in- 
habitants were  fubjecT:  to  the  abbot  of  St;  Gall ;  but 
they  then  fhook  off  his  yoke,  and  united  themfelves 
"with  the  other  cantons:  after  that,  however,  there  were 
violent  animofities  between  the  Papifts  and  Protectants, 
the  former  continually  perfecnting  the  latter,  till  at 
lafl,  in  1587,  by  the  mediation  of  the  other  cantons, 
the  two  parties  came  to  an  accommodation,  by  which 
certain  diftri&s  were  afligncd  to  each  party,  whereas 
before  they  lived  promifcuoufly  together ;  and  though 
thefc  two  divifions  now  conftitute  but  one  canton,  yet 
each  forms  a  diftinct  community  or  free  ftate,  fending 
its  particular  reprefentatives  to  the  diets  of  the  con- 
federacy, and  having  its  feparate  councils  and  officers. 
In  fpirituals  the  Papifls  are  fubjedt  to  the  bifhop  of 
Conftance,  but  the  Proteftants  to  their  own  confiftory. 
The  militia  of  thefonner  does  not  exceed  3000,  where- 
as thofe  of  the  latter  amount  to  10,000. 

APEPSIA,  (from  *  neg.  and  www,  to  digeft.) 
Indigeftion. 

Abftemioufnefs  and  excefs  are  alike  caufes  of  indi- 
geftion. An  over-diltenfion  of  the  flomach  may  in 
fome  meafure  injure  its  proper  tone  ;  and  long  fading, 
by  inducing  a  bad  quality  in  the  juices  fecerned  into  the 
flomach,  renders  it  feeble,  and  generates  wind.  Hard 
drinking,  and  any  of  the  caufes  of  an  anorexy,  alfo 
injure  digeftion. 

The  columbo  root  is  faid  to  be  particularly  ufeful 
when  the  ftomach  is  languid,  the  appetite  defective, 
digeftion  with  difficulty  carried  on,  or  when  a  naufea 
with  flatulency  attends.  It  is  prefcribed  in  fubftance 
with  any  grateful  aromatic,  orinfufed  inMadeira  wine, 
now  and  then  interpofing  gentle  dofes  of  the  tincture 
■of  rhubarb. 

A  mixture  of  muftard-feed  with  the  columbo  root  is 
of  admirable  utility  in  complaints  of  this  kind ;  par- 
ticularly where  acidity  and  flatulence  prevail  much  in 
the  primoz  via;. 

APER,  in  zoology,  a  fynonime  of  the  fus  fcrofa. 
See  Sirs. 

APERIENTS,  in  the  materia  medica,  an  appel- 
lation given  to  fuch  medicines  as  facilitate  the  circula- 
tion of  the  humours  by  removing  obftructions. — The 
five  aperient  roots  of  the  {hops  are  fmallage,  fennel, 
afparagus,  parfley,  and  butcher's  broom. 

APERTURE,  the  opening  of  any  thing,  or  a  hole  or 
cleft  in  any  continuous  fubjeit. 

Aperture,  in  geometry,  the  fpace  between  two 
right  lines  which  meet  in  a  point  and  form  an  angle. 

Aperture,  in  optics,  a  round  hole  in  a  turned  bit 
of  wood  or  plate  of  tin,  placed  within  the  fide  of  a 
telefcope  or  microfcope,  near  to  the  objeft-glafs,  by 
means  of  which  more  rays  are  admitted,  and  a  more 
diftinfl:  appearance  of  the  object  is  obtained. 

Apertures,  or  Apertions,  in  architecture,  are  ufed 
to  fignify  doors,  windows,  chimnies,  &c. 

APETALOSE,  or  Apetalous,  among  botanifts, 
an  appellation  given  to  fuch  plants  as  have  no  flower- 
leaves. 

APEX,  the  vertex  or  fummit  of  any  thing. 
Vol.  II. 


Apex,  in  antiquity,  the  creft  of  a  helmet,    but     Ape* 
more  efpecially  a  kind  of  cap  worn  by  the  flaniens.  || 

Apex,  among  grammarians,  denotes  the  mark  of  a  Aphelions 
long  fyllable,  falfely  called  a  long  accent.'  v 

APHACA,  (anc.  gcog.)  the  name  of  a  place  in 
Syria,  fituated  between  Heliopolis  and  Byblus,  near 
Lebanon ;  infamous  for  a  temple  of  Venus,  called 
Aphacitis,  near  which  was  a  lake,  round  which  fire 
ufually  burft  forth,  and  its  waters  were  fo  heavy,  that 
bodies  floated  on  them.  The  temple  was  deftroyed  by 
Conftantine,  as  being  a  fchool  of  incontinence,  (Eu- 
febius).  The  name  is  of  Syriac  origin,  fignifying  em- 
braces. 

APHiERESIS,  in  grammar,  a  figure  by  which  a 
letter  orfyllable  is  cutoff  from  the  beginning  of  a  word. 
Thus  ciconio,  by  aphaerefis,  is  written  oonia ;  content' 
nere,  temnere ;  omittere,  mittere,  &c. 

A  like  retrenchment  at  the  end  of  a  word  is  called 
Apocope. 

Aphjeresis,  in  medicine,  denotes  a  neceflary  ta- 
king away  or  removal  of  fomething  that  is  noxious. — 
Infurgery,  it  fignifies  an  operation  whereby  fomething 
fuperfluous  is  taken  away. 

APHANES :  a  genus  of  the  monogynia  order, 
belonging  to  the  tetrandia  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  35th  order,  Senti- 
cofce.  The  effential  characters  are  thefe :  The  calyx  is 
divided  into  eight  parts;  there  is  no  corolla;  the  feeds 
are  two,  and  naked.  There  is  only  one  fpecies,  the 
arvenfis  or  penfley-piert,  a  native  of  Britain.  It  is 
extremely  common  in  corn-fields.  The  ftalks  rife  five 
or  fix  together;  they  are  three  inches  long,  round, 
hairy,  and  procumbent :  the  leaves  ftand  very  thick 
upon  them,  and  are  roundifh,  but  divided,  as  it  were, 
into  three  parts,  and  thofe  deeply  ferrated  at  their 
edges.  The  flower  comes  out  in  a  double  feries,  ar- 
ranged all  along  the  branches,  and  are  of  a  grcenifh 
white,  and  the  whole  plant  is  of  a  greyifh  or  whitiih- 
green  colour. 

APHASIA,  (from  «,  and  ?»,«<.  "  I  fpeak,")  in  the 
fceptic  philofophy,  denotes  a  ftate  of  doubt,  wherein 
a  perfon  not  knowing  what  to  determine  on,  it  is  belt 
for  him  to  be  filent.  In  this  fenfe,  Aphafia  ftands  op- 
pofed  to  phajis,  under  which  arc  included  both  afler- 
tion  and  negation. 

APHEK,  the  name  of  feveral  cities  mentioned  in 
fcripture.  I.  Aphekin  the  tribe  of  Judah,  where  the 
Philiftines  encamped,  when  the  ark  was  brought  from 
Shiloh,  which  was  taken  by  them  in  battle,  1  Sam.  iv. 
i,  2.  &c.  It  is  thought  to  be  the  fame  with  Aphe- 
kah  mentioned  in  Join.  xv.  53.  2.  Aphek  in  the  val- 
ley of  Jezreel,  where  the  Philiftines  encamped  while 
Saul  and  his  army  were  near  Jezreel,  upon  the  moun- 
tains of  Gilboa,  1  Sam.  xxix.  1,  &c.  3.  APHEK  a  city 
belonging  to  the  tribe  of  Afher,  near  the  country  of 
the  Sidonians;  (Jofh.  xix.  30,  and  xiii.  4.)  4.  Aphek 
a  city  of  Syria,  one  of  the  principal  in  Benhadad's 
kingdom,  near  which  the  battle  was  fought  between 
Ahab  and  Benhadad,  wherein  the  Syrians  were  worft- 
ed ;  and  whereof,  as  they  retreated  with  precipitation 
into  the  city,  the  walls  fell  upon  them,  and  crulhed 
in  pieces  27,000,  (1  Kings  xx.  26,  etfec[.)  This  city 
lay  between  Heliopolis  and  Biblos. 

APHELIUM,  or  Aphelion,  in  aftronomy,  is  that 

point  in  any  planet's  orbit,  in  which  it  is  fartheft  di- 
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Aph'iom,  flan t  from  the  fun,  being  that  end  of  the  greater  axis 
Aphis,  of  the  elliptical  orbit  of  the  planet  molt  remote  from 
<^— ~^~~~>  the  foe  lis  where  the  fun  is. 

APHIOM  karahissart,  a  town  of  Natolia,  in  A- 
fiatic  Turkey  ;  it  is  named  jibbiom,  becaufe  it  produces 
:t  deal  of  opium,  called  apkioni  by  the  Turks. 
mg.  32.  18.  N.  Lat.  38.  35. 

APHIS,  in  zoology,  the  puceron,  vine-kretter, 
or  r  i.isT-iouiE  ;  a  genus  oi  infects  belonging  to  the 
order  of  infeeta  hemiptera.  The  roftrum  or  beak  of 
die  aphis  is  inflected  ;  the  antennx  or  feelers  are  long- 
er than  the  thorax ;  the  wings  are  four,  and  erect,  or 
they  are  wanting ;  the  feet  are  of  the  ambulatory 
kind ;  and  the  belly  often  ends  in  two  horns,  from 
which  is  ejected  that  molt  delicate  juice  called  Honcy- 
dcv.'.     HqNEr-Deiti. 

Linnasus  enumerates  33  fpecies  of  the  apliis,  allof 
them  inhabitants  of  particular  plants,  from  which  their 
trivial  names  are  taken ;  as,  aphis  ribis,  ulna,  rofa, 
Sec.  :  And  he  adds,  that  there  feemto  be  a  greater  va- 
riety of  plants  producing  aphides  than  there  are  dif- 
ferent forts  of  this  infect.  But  fome  late  obfervers  have 
been  able  to  diftinguifh  more  than  double  the  above 
number  of  fpecies;  and  it  is  probable  that  many  more 
remain  ftill  to  be  added,  as  many  of  the  fame  kind  of 
plants  are  found  to  fnpport  two  or  three  quite  different 
forts  of  aphides.  Thus  the  plum-tree  has  two  forts 
very  diftinct  from  each  other :  one  of  a  yellowifh  green, 
with  a  round  fhort  body  ;  the  other  of  a  bluifh  green, 
as  it  were  enamelled  with  white,  and  the  fhape  more 
oblong.  On  the  goofe-berry  bufli  and  currant  the  fame 
aphides  maybe  found;  but  each  of  thefe  is  inhabited 
by  two  very  different  fpecies:  one  being  of  a  dufky 
green,  with  a  fhort  plump  body  ;  the  other  of  a  paler 
green,  the  body  more  taper,  and  tranfverfely  wrink- 
led. The  rofe-tree,  again,  fupports  not  lefs  than  three 
diftincl:  fpecies :  the  largeft  is  of  a  deep  green,  having 
]ong  legs  of  a  brownilh  caft,  with  the  joints  of  a  very 
dark  brown,  as  arc  alfo  the  horns  and  an.tennse  ;  a  fe- 
cond  fort  is  of  a  paler  green,  has  much  fhorter  legs, 
and  a  more  fiat  body ;  the  third  fort  is  of  a  pale  red, 
its  body  trafverfely  wrinkled,  and  is  moft  frequently 
on  the  fweet-briar. 

The  extraordinary  nature  of  thefe  infects  have  for 
fome  time  paft  juftly  excited  the  wonder  and  atten- 
tion of  naturalifts.  They  were  long  ranked  among 
the  animals  which  had  been  claffed  with  the  true  an- 
drogynes fpoken  of  by  Mr  Breynius  :  for  having  never 
been  catched  copulating,  it  was  haftily  concluded  that 
they  multiplied  without  copulation.  This,  however, 
was  but  a  doubt,  or  at  beft  a  mere  furmife :  but  this 
furmife  was  believed  and  adopted  by  Mr  Reaumur;  and 
though  he  fbpported  it  by  fome  observations  peculiar  to 
himfelf,  the  qiirftion  remained  ftill  undecided,  till  Mr 
Bonnet  fecmed  to  have  cleared  it  up  in  the. affirmative, 
by  taking  and  minting  up  a  young  aphis  at  the  inftant 
of  its  birth,  in  the  moft  perfect  folitude,  which  yet 
brought  forth  in  his  fight  95  young  ones.  The 
lame  experiment  being  made  on  one  of  the  individuals 
of  this  family,  that  had  been  tried  with  its  chief,  the 
new  hermit  foon  multiplied  like  its  parent ;  and  one  of 
iWs  third  generation,  in  like  manner  brought  up  in  fo- 
litude,  proved  no  lefs  fruitful  than  the  former.  Re- 
peated experiments,  in  thisrefpect,  as  far  asthefifth  or 
fixth  generation,  all  uniformly  prefenting  the  obfer- 
vcr  with  fecund  virgins,  were  communicated  to  the 
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Royal  Academy  of  Sciences ;  when  an'  unforefeen  and 
very  ftrange  fufpicion,  imparted  byMrTrembley  to  Mr 
Bonnet,  engaged  him  anew  in  a  feries  of  1U11  more 
painful  experiments  than  the  foregoing.'-  fn  a  letter 
which  that  celebrated  obferver  wrote  to  him  from  the 
Hague,  the  27th  January,  1741,  he  thus  exprefTcs  him"- 
fclf:  "  I  formed  fmce  the  month  of  November,  the 
delign  of  rearing  feveral  generations  of  folitary  puce- 
rons,  in  order  to  fee  if  they  would  all  equally  bring 
forth  young.  In  cafes  fo-  remote  from  ufual  circum- 
ftances,  it  is  allowed  to  try  all  forts  of  means;  and  I 
argued  with  myfelf,  W  ho  knows,  that  but  one  copu- 
lation might  ferve  for  feveral  generations  ?  This  "whs 
knows  "  to  be  lure,  was  next  to  avouching  nothing  ; 
but  as  it  came  from  A'Ir.  Trembley,  it  was  furScient  to 
perfuade  Mr  Bonnet  that  he  had  not  gone  far  enough 
in  his  inveftigation.  If  the  fecundity  of  aphides  wa3 
owing  to  the  fecret  copulation  fnggefted  by  Mr  Trem- 
bley ;  this  copulation  ferved  at  leaf!  five  or  more  fucccf- 
five  generations.  Mr  Bonnet  therefore  reared  to  the 
amount  of  the  tenth  generation  of  folitary  aphides,, 
and  had  the  patience  to  keep  an  account  of  the  days 
and  hours  of  the  birth  of  each  generation.  In  fhort) 
it  was  difcovered,  That  they  are  really  diftinguifhed  by 
fexes  :  That  there  are  males  and  females  among  them, 
whofe  amours  are  the  leaft  equivocal  of  any  in  the 
world :  that  the  males  are  produced  only  in  the  tenth 
generation,  and  are  but  few  in  number:  that  thefe, 
foon  arriving  at  their  full  growth,  copulate  with  the 
females  :  that  the  virtue  of  this  copulation  ferves  for 
ten  generations:  that  all  thefe  generations,  except 
the  firft  (from  the  fecundated  eggs),  are  produced 
viviparous;  and  all-the  individuals  are  females,  except 
thofe  of  the  laft  generations,  among  whom,  as  we  have 
already  obferved,  fome  males  make  their  appearance, 
to  lay  the  foundations  of  afrefh  feries. — Thefe  circum- 
ftances  have  been  confirmed  by  other  naturalifts.  In 
particular,  we  have  a  curious  and  accurate  detail  of 
them  by  Dr  Richardfon  of  Rippon,  in  the  Philofophi- 
cal  Tranfactions,  Vol.  xi.  art.  22.  an  extract  of  which 
we  fhall  here  infert,  in  order  to  give  the  reader  as  full 
an  infight  into  the  nature  of  thefe  fingular  infects,  as 
can  be  done  by  a  mere  detail  of  facts  in  themfelves  Uf* 
terly  unaccountable- 

"  The  great  variety  of  fpecies  which  occur  in  tha 
infects  now  under  confideration,  may  make  an  inquiry 
into  their  particular  nature  feem  not  a  little  perplexed ; 
having  them,  however,  fkilfully  reduced  under  their  pro- 
per genus,  the  difficulty  is  by  this  means  confiderably 
diminifhed.  All  the  infects  comprehended  under  any 
diftinct  genus,  we  may  reafonably  fuppofe  to  partake 
of  one  general  nature  ;  and,  by  diligently  examining 
any  of  the  particular  fpecies,  may  thence  gain  fome 
infight  into  the  nature  of  all  the  reft.  With  this  view 
I  have  chofen,  out  of  the  various  forts  of  aphides,  the 
largeft  of  thofe  found  on  the  rofe-tree ;  not  only  as  its 
fize  makes  it  the  more  confpicuous,  but  as  there  are 
few  others  of  fo  long  a  duration.  This  fort,  appearing 
early  in  the  fpring,  continues  late  in  the  autumn  j 
while  feveral  are  limited  to  a  much  fhorter  term,  in 
conformity  to  the  different  trees  and  plants  from  whence 
they  drew  their  nourifhment. 

1.  "If  at  the  beginning  of  February  the  weather 
happens  to  be  fo  warm  as  to  make  the  buds  of  the 
r6Tc-tree  fvvell  and  appear  green;  fmall  aphides  are 
frequently  to  be  found  upon  them,  not  larger  than  the 
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Ap'ni!.     young  ones  in  dimmer  when  fir  it  produced.     But  there 

— * '  being  no  old  ones  to  be  found  at  this  time  of  the  year, 

which  in  fumiucr  I  had  obferved  to  be  viviparous,  I 
was  formerly  not  a  little  perplexed  by  fuch  appearan- 
ces, and  almo/t  induced  to  give  credit  to  the  old  doc- 
trine of  equivocal  generation.  That  the  fame  kind  of 
animal  mould  a?  one  time  of  the  year  be  viviparous, 
and  at  another  time  oviparous,  was  an  opinion  I  could 
then  by  no  means  entertain.  This,  however,  frequent 
obfervation  has  at  laft  convinced  me  to  be  fact  ;  having 
found  thofe  aphides  which  appear  early  in  the  fpring, 
to. proceed  from  fmall  black  oval  eggs  which  were  de- 
poiited  on  the  laft  year's  ihoots  in  autumn  :  though, 
when  it  happens-  that  the  infects  make  too  early  an 
appearance,  I  have  obferved  the  greateft  part  to  fuffer 
from  the  fliarp  weather  that  ufually  fucceeds,  by  which 
means  the  role -trees  are  fome  years  in  a  manner  freed 
from  them. 

"  Thofe  which  withftand  the  feverity  of  the  weather 
feldom  come  to  their  full  growth  before  the  month  of 
April  ;  at  which  time  they  ufually  begin  to  breed,  af- 
ter twice  cafting  off  their  exuviae  or  outward  covering. 
It  appears  then  that  they  are  all  females,  which  pro- 
duce each  of  them  a  very  numerous  progeny,  and  that 
without  having  intercourfe  with  any  male  infect.  As 
I  obferved  before,  they  are  viviparous ;  and  what  is 
equally  uncommon,  the  young  ones  all  come  into  the 
\vorld  backwards.  When  they  firft  come  from  the  pa- 
rent, they  are  enveloped  by  a  thin  membrane,  having 
in  this  lituation  the  appearance  of  an  oval  egg ;  which, 
I  apprehend,  muft  have  induced  Reaumur  to  fufpect 
that  the  eggs  difcovered  by  Bonnet  were  nothing  more 
titan  mere  abortions.  Thefe  egg-like  appearances  ad- 
here by  one  extremity  to  the  mother ;  while  the  young 
tines  contained  in  them  extend  the  other  ;  by  that 
means  gradually  drawing  the  ruptured  membrane  over 
the  head  and  body  to  the  hind  feet.  During  this  ope- 
ration, and  for  fome  time  after,  by  means  of  fome- 
thing  glutinous,  the  fore  part  of  the  head  adheres  to 
the  vent  of  the  parent.  Being  thus  fufpended  in  the 
air,  it  foon  frees  itfelf  from  die  membrane  in  which  it 
was  confined,  and,  after  its  limbs  are  a  little  ftrengfhen- 
ed,  is  fet  down  on  fome  tender  flioot,  and  then  left  to 
jprovide  for  itfelf. 

2.  "  In  the  fpring  months,  there  appear  on  the  rofe- 
trees  but  two  generations  of  aphides,  including  thofe 
which  immediately  proceed  from  the  laft  year's  eggs  ; 
the  warmth  of  the  fummer  adds  fo  much  to  their  ferti- 
lity, that  no  lefs  than  five  generations  fucceed  one  ano- 
ther in  the  interval.  One  is  produced  in  May,  which 
calts  off  its  covering  ;  while  the  months  of  June  and 
July  each  fupply  two  mor-e,  which  caft  off"  their  cover- 
ings three  or  four  times,  according  to  the  different 
warmth  of  the  feafon.  This  frequent  change  of  the 
outward  covering  is  the  more  -extraordinary,  as  it  is 
the  ofteneft  repeated  when  the  infects  come  the  fooneft 
to  their  growth ;  which  I  have  fometimes  obferved  to 
happen  in  ten  days,  where  warmth  and  plenty  of  nou- 
rifliment  have  mutually  confpired.  From  which  confi- 
derations  I  am  thouroghly  convinced  that  thefe  various 
coverings  are  not  connate  with  the  infect ;  but  that 
ihey  are,  like  the  fcarf-fkin,  fuccefiively  produced. 

"  Early  in  the  month  of  June,  fome  of  the  third 
generation  which  were  produced  about  the  middle  of 
May,  after  caiting  off  their  laft  covering,  difcover  four 


erect  wings,  much  longer  than  ilicir  bodies.:  ar.d  the 
fame  is  obfervable  in  all  the  fuccecding  gencrat: 
which  are  produced  during  the  fummer  months ;  with- 
out, however,  diftinguiihing  any  diveriky  of  fex,  as 
i:;  ufual  in  fevcral  other  kinds  of  infects.  For  fome 
time  before  the  aphides  come  to  their  full  growth,  it  is 
cafy  to  difcover  which  of  them  will  have  winps,  by  a 
remarkable  fullnefs  of  the  bread,  which,  in  the  others, 
is  hardly  to  be  diftinguiflied  from  the  body.  When 
the  laft  covering  is  rejected,  the  wings,  which  were  be- 
fore folded  up  in  a  very  narrow  compafs,  gradually  ex- 
tend themfelvesin  a  moil  furpriling  manner,  till  their 
dimeniions  were  at  laft  very  coufiderable.  But  thefe 
winged  ones  have  the  peculiarity,  that  the  number  of 
them  does  not  feem  fo  much  to  depend  on  their  origi- 
nal ftructure,  as  on  the  quantity  or  quality  of  the  nou- 
riihment  with  which  they  are  fupplied  :  it  being  fre- 
quently obferved,  that  thofe  on  a  fucculent  (hoot  have 
few  or  none  with  wings  among  them,  while  others  of 
the  fame  generation,  on  a  lefs  tender  branch,  arc  moil 
of  them  winged;  as  if  only  the  firft  rudiments  of  wings 
were  compofed  in  the  former,  while  nature  thought 
proper  to  expand  them  in  the  latter,  that  they  might 
be  more  at  liberty  to  fupply  their  want3. 

"  The  increafe  of  thefe  infects  in  the  fummer-time 
is  fo  very  great,  that,  by  wounding  and  exhauiting  the 
tender  ihoots,  they  would  frequently  fupprefs  all  vege- 
tation, had  they  not  many  enemies  which  reftrain  them. 
To  enumerate  the  variety  of  other  infects  that  in  their 
worm  and  fly  ftate  are  conitantly  deftroying  them, 
would  exceed  the  bounds  of  the  prefent  dclign  :  there 
is  one,  however,  fo  fmgular  in  the  manner  of  executing 
its  purpofe,  that  I  cannot  pafs  by  it  without  fome  fur- 
ther notice.  This  is  a  very  fmall  black  ichneumon 
fly,  with  a  (lender  body  and  very  long  antennas,  which 
darts  its  pointed  tail  into  the  bodies  of  the  aphides,  at 
the  fame  time  depofiting  an  egg  in  each.  This  egg 
produces  a  worm,  which  feeds  upon  the  containing  in- 
fect till  it  attains  its  full  growth  ;  when  it  is  ufual- 
ly changed  to  that  kind  of  fly  from  whence  it  came. 
In  this,  however,  it  is  fometimes  prevented  by  ano- 
ther fort  of  fmall  black  fly,  which  wounds  this  worm 
through  its  pear-like  habitation  ;  and  by  laying  one 
of  its  eggs  therein,  inftead  of  the  former  fly,  produces 
its  own  likenefs.  I  muft,  however,  further  obferve, 
notwithftanding  thefe  infects  have  many  enemies,  they 
are  not  without  friends  ;  if  we  may  conlider  thofe  as 
fuch  who  were  very  officious  in  their  attendance,  for  the 
good  things  they  expect  to  reap  thereby.  The  ant 
and  the  bee  are  both  of  this  kind,  collecting  the  ho- 
ney in  which  the  aphides  abound  ;  but  with  this  dif- 
ference, that  the  ants  are  conftant  vifitors,  the  bee  only 
when  flowers  are  fcarce.  To  which  let  me  alfo  add, 
that  the  ants  will  fuck  in  the  delicious  nectar  while 
the  aphides  are  in  the  act  of  difcharging  it  from  the 
anus;  but  the  bees  only  collect  it  from  the  leaves  on 
which  this  honey-dew  has  fallen. 

3.  "  In  the  autumn  I  find  three  more  generations 
of  aphides  to  be  produced  ;  two  of  which  make  their 
appearance  in  the  month  of  Auguft,  and  the  third 
ufually  appear  before  the  middle  of'  September.  Ai 
the  two  firft  differ  in  no  refpect  from  thofe  which  we 
meet  with  in  fummer,  it  would  be  wafting  time  to 
dwell  any  longer  upon  them  ;  but  the  third,  differing 
greatly  from  all  the  reft,  demands  our  giving  it  a  more 
P  a  ferions 
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Apkii.  ferions  attention.  Though  all  the  aphides  which  have 
*"" ~"v— ~~>  hitherto  appeared  were  females,  in  this  tenth  genera- 
tion are  found  feveral  male  infects ;  not  that  they  are  by 
any  means  fo  numerous  as  the  females,  being  only  pro- 
duced by  a  fmall  number  of  the,,  former  generation. 
To  which  I  mult  further  add,  that  1  have  obferved 
thofe  which  produce  males,  previonfly  to  have  produced 
a  number  of  females;  which  in  all  refpects  refembling 
thofe  already  defcribed,  I  fhall  decline  taking  into  any 
further  confederation. 

"  The  females  have  at  firft  altogether  the  fame  ap- 
pearance with  thofe  of  the  former  generations  ;  but 
in  a.  few  days  their  colour  changes  from  a  green  to  a 
rellow,  which  is  gradually  converted  into  an  orange 
colour  before  they  come  to  their  full  growth.  They 
differ  likewife  in  another  refpect,  at  leaft  from  thofe 
which  occur  in  the  fummer,  that  all  thofe  yellow  fe- 
males are  without  wings.  The  male  infects  are,  how- 
ever, ftill  more  remarkable,  their  outward  appearance 
readily  diftinguifhing  them  from  the  females  of  this  and 
of  all  other  generations.  When  firft  produced,  they 
are  not  of  a  green  colour  like  the  reft,  but  of  a  red- 
diih  brown;  and  have  afterwards,  when  they  begin 
10  thicken  about  the  breaft,  a  dark  line  along  the  mid- 
dle of  the  back.  Thefe  male  infects  come  to  their  full 
jrrowth  in  about  three  weeks  time,  and  then  caft  off 
their  laft  covering  ;  the  whole  infect  being,  after  this 
operation,  of  a  bright  yellow  colour,  the  wings  only 
excepted.  But  after  this  they  foon  change  to  a  darker 
yellow,  and  in  a  few  hours  to  a  very  dark  brown ;  if 
we  except  the  body,  which  is  fomething  lighter  co- 
loured, and  has  a  reddifh  caft.  They  are  all  of  the 
winged  fort ;  and  the  wings,  which  are  white  at  firft, 
foon  become  tranfparent,  and  at  length  appear  like  very- 
fine  black  guaze. 

"  The  males  no  fooner  come  to  maturity  than  they 
copulate  with  the  females ;  in  which  act  they  are  rea- 
dily difcovered,  as  they  remain  in  conjunction  for  a 
confiderable  time,  and  are  not  eafily  disturbed.  The 
commerce  between  them  continues  the  whole  month  of 
October,  and  may  be  obferved  at  all  times  of  the  day, 
though  I  have  found  it  moft  frequent  about  noon  ;  e- 
fpecially  when  the  weather  is  moderately  warm,  and 
the  fun  overcaft.  The  females,  in  a  day  or  two  after 
their  intercourfe  with  the  males,  I  have  obferved  to. 
lay  their  eggs ;  which  they  ufually  do  near  the  buds, 
when  they  are  left  to  their  own  choice.  Where  there 
are  a  number  crowded  together,  they  of  courfe  inter- 
fere with  each  other ;  in  which  cafe  they  will  frequent- 
ly depofite  their  eggs  on  other  parts  of  the  branches,, 
or  even  on  the  fpines  with  which  they  are  befet." 

Thefe  infects  are  found  in  great  numbers  not  only 
on  the  Items  and  leaves,  but  even  upon  roots  of  many 
S:c  plate  I.  trees  and  plants.  Thofe  trees  that  are  moft  loaded. 
troJ.  i-)  with  the  infects,  as  already  obferved,  fuffer  greatly  from, 
them.  The  plant-lice  thruft  their  fharp-pointed  roftrum. 
into  the  fubftance  of  the  leaf  to  draw  out  their  fufte- 
nance,  which  warps  the  ftem  and  leaves,  and  occafions 
in  the  latter  cavities  underneath,  and  fwellings  above; 
nay,  even  in  fomc,  a  kind  of  hollow  gall  filled  with  in- 
fects, as  is  often  feen  on  elm-leaves. 

It  appears  aftonilhing  that  the  flight  puncture  of  fo 
fmall  an  animal  fhould  fo  greatly  disfigure  a  plant : 
but  it  mult  be  remembered,  that  plant-lice  always  live 
in  numerous  alTociations,  which,  increafc  vifibly  by  the 


prodigious  fruitfulnefs  of  thofe  infects ;  fo  that  although  Aphl»ftiij»» 
each  puncture  be  flight,  yet  the  number  of  them  is  fo         II 
great,  fo  reiterated,  that  it  is  no  longer  a  wonder  th e  Apnrodito. 
leaves  fhould  be  disfigured.     Lovers  of  gardening  and 
plants  are  extremely  anxious  to  free  and  cleanfe  their 
trees  from  this  vermin ;  but  their  care  often  proves 
unavailing,  the  infect  is  fo  fruitful  that  it  foon  produ- 
ces a  frefh  colony.     The  beft  and  fureft  method  of  ex- 
tirpating it,  is  to  put  on  the  trees  infefted  with  them 
fome  larvae  of  die  plant-loufe  lion,   or  aphidivorous 
Hies*;  for  thofe  voracious  larvae  deftroy  every  day  a  *  See  CW* 
great  number  of  the  infects,  and  that  with  fo  much  mlla,  Icb- 
tlie  more  facility,  as  the  latter  remain  quiet  and  mo-  «»»»,  #«- 
tionlefs  in  the  "neighbourhood  of  thefe  dangerous  ene-  m"o^>M*- 
mies,  who  range  over  heaps  of  plant-lice,  which  they  **'* 
gradually  wafte  and  diminifh. 

APHLASTUM,  in  the  ancient  navigation,  a. 
wooden  ornament,  fhaped  like  a  plume  of  feathers, 
fattened  on  the  goofe's  or  fwan's  neck  ufed  by  the  an- 
cient Greeks  in  the  heads  of  their  lhips.  The  aphla- 
ftum  had  much  the  fame  office  and  effect  in  a  fhip  that 
the  creft  had  on  the  helmet.  It  feems  alfo  to  have  had 
this  further  ufe,  viz.  by  the  waving  of  a  party-coloured 
ribband  fattened  to  it,  to  indicate  from  what  quarter 
the  wind  blew. 

APHONIA,  among  phyficians,  fignifies  a  fuppref- 
flon  or  total  lofs  of  voice.  It  is  never  a  primary  dif- 
eafe  ;  but  a  confequence  of  many  different  diforders. 
The  cure  is  to  be  effected  by  removing  the  diforder 
from  whence  the  aphonia  proceeds. 

APHORISM,  a  maxim  or  principle  of  a  fcience  ; 
or  a  fentence  which  comprehends  a  great  deal  in  a  few 
words.  The  word  comes  from  K<popi£a,  I  feparate  ,- 
q.  d.  a  choice  or  felect  fentence. — The  term  is  chiefly 
ufed  in  medicine  and  law.  We  fay,  the  aphorifms  of 
Hippocrates,  of  Sanctorius,  of  Boerhaave,  &c.  apho- 
rifms of  the  civil  law,  &c. 

APHRACTI,  in  the  ancient  military  art,  denotes 
open  vefTels,  without  decks  or  hatches,  furnifhed  only 
at  head  and  item,  with  crofs  planks,  whereon  the  men. 
flood  to  fight. 

APHRODISIA,  in  antiquity,  feftivals  kept  in  ho- 
nour of  Venus,  the  moft  remarkable  of  which  was  that, 
celebrated  by  the  Cyprians.  At  this  folemnity  feveral. 
myfterious  rites  were  practifed :  all  who  were  initated 
to  them  offered  a  piece  of  money  to  Venus  as  an  har- 
lot, and  received  as  a  token  of  the  goddefs's  favour  x. 
meafure  of  fait,  and  a  <j«\x«c;  the  former,  becaufe  fait, 
is  a  concretion  of  fea-water,  to  which  Venus  was 
thought  to  owe  her  birth  ;  the  latter,  becaufe  fhe  was 
the  goddefs  of  wantonnefs. 

APHRODISIACS,  among  phyficians,  medicines 
which  increafe  the  quantity  of  femen,  and  create  an  in- 
clination to  venery. 

APHRODITA,  in  zoology,  an  infect  of  the  order 
of  vermes  mollufca.  The  body  of  the  aphrodita  is. 
oval,  with  many  fmall  tentacula  or  protuberances  on 
each  fide,  which  ferve  as  fo  many  feet :  The  mouth  is 
cylindrical  at  one  end  of  the  body,  and  capable  of 
being  retracted,  with  two  briftly  tentacula.  There  are 
four  fpecies  of  this  infect;  viz.  I.  The  acnleata,  by 
fome  called  the  fea-moufe,  with  32  tentacula  or  feet, 
an  inhabitant  of  the  European  feas,  and  often  found: 
in  the  belly  of  the  cod-fifh.  It  feeds  upon  fhell-fiftu 
See  Plate  XVII.  fig.  4.2-  The  fcabra,  of  an  oblong  fhape„ 

fcabrotis; 
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Aphrodite  Scabrous  on  rhc  back,  with  20  tentacula.     It  inhabits 

!]        die  Bclgic  fea.    It  is  fometimes  taken  off  Brighthelm- 

Apion^  ftonej  an  inch  long.     3.  The  fquamata,  with  24  feet, 

~~ v  """  and  Scaly  on  the  back.     The  mouth  is  wrapt  up  in  an 

aperture,  and  the  tail  is  terminated  by  a  few  very  ihort 

briftles.    It  inhabits  the  European  ocean.     4.  The 

imbricata,  is  very  like  the  former,  only  its  Scales  are 

more  glabrous.     It  inhabits  the  northern  ocean. 

APHRODITE,  in  mythology,  a  name  of  Venus, 
derived  from  «<p f  ot,  froth  ;  becaufe,  according  to  the 
poets,  Venus  is  fuppofed  to  have  been  produced  from 
the  froth  or  foam  of  the  fea. 

APHRONITRE,  in  natural  history,  a  name  given 
by  the  ancients  to  a  particular  kind  of  natrum. 

APHTHAE,  in  medicine,  fmall,  round,  and  fuper- 
iicial  ulcers  arifing  in  the  mouth.  See  Medicine- 
Index. 

APHTHARTODOCET^E,  a  feci:  fworn  enemies 
•f  the  council  of  Chalcedon.  The  Word  is  derived 
from  *.$8tt(@»,  incorruptible,  and  foxta,  I  imagine  ;  and 
was  given  them,  becaufe  they  imagined  the  body  of 
Jefus  ChriSt  was  incorruptible  and  impaffible,  and  not 
capable  of  death.  They  arofe  among  the  Eutychians, 
and  made  their  firft  appearance  in  the  year  535. 

APHYLLANTHES,  leafless  flower,  or  blue 
Montpellier  pink  :  A  genus  of  the  monogynia  or- 
der, belonging  to  the  hexandria  clafs  of  plants;  and  in 
the  natural  method  ranking  under  the  5th  order,  Te- 
trapetaloida.  In  character  it  differs  not  from  the 
Juncus  orrufh,  but  in  having  a  calyx  of  fix  petals, 
whereas  the  juncus  has  no  calyx.  There  is  only  one 
fpecies,  the  Monfpelienfes,  a  native  of  France.  The 
root  confifls  of  a  number  of  flender,  hard,  woody,  long 
and  contorted  fibres :  the  radical  leaves  are  very  nume- 
rous, two  inches  long,  extremely  narrow,  and  wither 
rery  quickly.  The  Stalk  is  round,  fmooth,  without  a 
joint  or  knot,  naked,  and  tolerably  firm  ;  at  its  top 
itands  a  Single  and  very  beautiful  blue  flower,  arifing 
from  a  kind  of  compound  imbricated  cup. 

APIARY,  a  place  where  bees  are  kept.  See  the 
article  Bee. 

APIASTER,  in  ornithology,  the  trivial  name  of 
a  fpecies  of  the  merops.     See  Merops. 

APICES,  in  botany,  the  fame  with  Anther/e. 

APICIUS.  There  were  at  Rome  three  of  that 
name,  famous  for  their  gluttony  :  the  fecond  is  the  moil 
celebrated  of  the  three.  He  lived  under  Tiberius, 
fpent  immenfe  fums  on  his  belly,  and  invented  divers 
forts  of  cakes  which  bore  his  name.  He  kept  as  it 
were  a  fchool  of  gluttony  at  Rome.  After  having 
fpenttwo  millions  and  a  half  in  entertainments,  finding 
himfelf  very  much  in  debt,  he  examined  into  the  State 
of  his  affairs ;  and  feeing  that  he  had  but  250,000  li- 
vers remaining,  he  poifoned  himfelf,  out  of  apprehenfion 
of  Starving  with  fuch  a  fum.  He  had  prostituted  him- 
felf when  very  young  to  Sejanus. 

APINA,  or  Apina,  a  town  of  Apulia,  built  by 
Diomedes,  as  was  alfo  Tricse,  (Pliny),  Aphne  and 
Tried  is  a  very  proverbial  faying  for  things  trifling  and 
of  no  value,  (Martial)  ;  and  Apinarii  was  the  appella- 
tion for  triflers  or  buffoons,  (Trebellius  Pollio.) 

APION,  a  famous  grammarian,  born  in  Egypt, 
was  a  profeffor  at  Rome  in  the  reign  of  Tiberius.  He 
had  all  the  arrogance  of  a  mere  pedant,  and  amufed 
himfelf  with  difficult  and  insignificant  inquiries.     One 
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of  his   principal  works  was  his   Antiquities  of  E-      Apt. 
gypt.  ' ^- 

APIS,  in  mythology,  a  divinity  worshipped  by  the 
ancient  Egyptians  at  Memphis.  It  was  an  ox,  having 
certain  exterior  marks  ;  in  which  animal  the  foul  of 
the  great  Ofiris  was  fuppofed  to  fubfilt.  This  animal 
had  the  preference  to  all  others,  as  being  the  fymbol  of 
agriculture,  the  improvement  of  which  that  prince  had 
fo  much  at  heart. 

According  to  feveral  learned  writers  on  the  Egyp- 
tian religion,  Apis  was  only  a  Symbolical  deity.  "  A- 
mongft  the  animals  confecrated  to  ancient  rites  (fays 
AmmianusMarcellinus),  Mnevis  and  Apis  are  the  mod 
celebrated  :  the  firft  is  an  emblem  of  the  fun,  the  fe- 
cond of  the  moon."  Prophyry  tells  us,  that  Apis  bore 
the  characteristic  figns  of  the  two  Stars  ;  and  Macro- 
bius,  who  confirms  this  opinion,  adds,  that  he  was 
equally  confecrated  to  them  both. 

This  bull,  become  the  object  of  public  adoration,  it 
may  be  fuppofed,  could  not  be  born  like  other  animals ; 
accordingly  the  prielts  published  that  his  origin  was 
celeftial.  "  An  Apis  is  fcldom  born,  fays  Pomponius 
Mela.  He  is  not  produced  by  the  ordinary  laws  of 
generation.  The  Egyptians  fay  he  owes  his  birth  to 
celeftial  fire."  Plutarch  explains  this  paffage :  "The 
prieSts  pretend  rhat  the  moon  diffufes  a  generative  in- 
fluence, and  as  foon  as  a  cow  who  takes  the  bull  is 
•Struck  by  it,  flie  conceive  an  Apis.  Accordingly  we 
difcover  in  him  the  figns  of  that  Star." 

Such  were  the  fables  induStrionfly  fpread  by  thofe 
who  prefided  over  the  divine  institutions.  The  vulgar, 
to  whom  this  emblematical  deity  prefaged  abundance, 
received  them  eagerly,  and  implicitly  believed  them. 
Pliny  has  defcribed  the  characters  which  diftinguifhed 
this  facred  bull :  "  A  white  Spot,  refembling  a  crei- 
cent,  on  the  right  fide,  and  a  lump  under  the  tongue, 
were  the  distinguishing  marks  of  Apis."  When  a  cow, 
therefore,  which  was  thought  to  be  Struck  with  the 
rays  of  the  moon,  produced  a  calf,  the  facred  guides 
went  to  examine  it,  and  if  they  found  it  conformable 
to  this  defcription,  they  announced  to  the  people  the 
birth  of  Apis,  and  fecundity. 

"  Immediately  (fays  iElian),  they  built  a  temple  to 
the  new  god,  facing  the  rifing  fun,  according  to  the 
precepts  of  Mercury,  where  they  nourilhed  him  with 
milk  for  four  months.  This  term  expired,  the  prieSts 
repaired  in  pomp  to  his  habitation,  and  Saluted  him  by 
the  name  of  Apis.  They  then  placed  him  in  a  veiftt 
magnificently  decorated,  covered  with  rich  tapeStry, 
and  refplendent  with  gold,  and  conducted  him  toNilo- 
polis,  finging  hymns,  and  burning  perfumes.  There- 
they  kept  him  for  forty  days.  During  this  fpace  of 
time,  women  alone  had  permilfion  to  ree  him,  and  fa- 
luted  him  in  a  particular  manner.  After  the  inangn* 
ration  of  the  god  in  this  city,  he  was  conveyed  to 
Memphis  with  the  fame  retinue,  followed  by  an  innu- 
merable quantity  of  boats,  fumptuoufly  decked  out. 
There  they  completed  the  ceremonies  of  his  inaugura- 
tion, and  he  became  facred  to  all  the  world.  Apis  was 
fuperbly  lodged,  and  the  place  where  he  lay  was  my- 
stically called  the  bed.  Strabo  having  vifited  his  pa- 
lace, thus  defcribes  it :  "  The  edifice  where  Apis  is 
kept,  is  Situated  near  the  temple  of  Vulcan.  He  is  fed 
in  a  facred  apartment,  before  which  is  a  large  court. 
Thehoufe  in  which  they  keep  the. cow  that  produced 

him, 


A  P  I 


I     "8     ] 


API 


Ap».  him,  occupies  one  of  its  fides.  Sometimes,  to  fa- 
'  tisfy  the  curiofity  of  ftrangers,  they  make  him  go 
•out  into  this  court.  One.  may  fee  him  at  all  times 
through  a  window  ;  but  the  priefts  produce  him  alfo 
to  public  view."  Once  a  year  (fays  Solinus)  they 
prefent  a  heifer  to  him,  and  the  lame  day  they  kill 
her. 

A  bull,  born  in  fo  marvellous  a  manner,  muff  be 
pofTeifed  of  fupernatural  knowledge.  Accordingly  the 
priefts  publifhed,  that  he  predicted  future  events  by 
geftures,  by  motions,  and  other  ways,  which  they  con- 
ftrued  according  to  their  fancy.  "  Apis  (fays  Pliny) 
has  two  temples  called  Beds,  which  ferve  as  an  augury 
for  the  people.  When  they  come  to  confult  him,  if 
he  enters  into  a  particular  one,  it  is  a  favourable  pre- 
Tage,  and  fatal  if  he  partes  into  the  other.  He  gives 
anfwers  to  individuals  by  taking  food  from  their  hands. 
He  refufed  that  offered  him  by  Germanicus,  who  died 
foon  after."  It  would  be  unjuft  to  conclude,  that  this 
refpeftable  writer  gave  credit  to  fuck  arguries.  He 
relates  the  opinion  of  the  Egyptians,  and  contents 
himfelf  with  citing  facts  without  offering  his  judg- 
ment. 

Such  was  the  inftallation  of  Apis.  His  anniverfary 
was  always  celebrated  for  feven  days.  The  people  af- 
fembled  to  offer  facrifices  to  him,  and  what  is  extraor- 
dinary oxen  were  immolated  on  the  occafion.  This 
lolemnity  did  not  pafs  without  prodigies.  Ammianus 
Marcellinus,  who  has  collected  the  teftimonies  of  the 
ancients,  relates  them  in  thefe  words  :  "  During  the 
feven  days  in  which  the  priefts  of  Memphis  celebrate 
the  birth  of  Apis,  the  crocodiles  forget  their  natural 
ferocity,  become  gentle,  and  do  no  harm  to  any 
body." 

This  bull,  however,  fo  honoured,  muft  not  exceed 
a  myfterious  term  fixed  for  his  life.  "  Apis  (fays 
Pliny)  cannot  live  beyond  a  certain  number  of  years. 
When  he  has  attained  that  period,  they  drown  him  in 
the  fountain  of  the  priefts;  for  it  is  not  permitted, 
adds  Ammianus  Marcellinus,  to  let  him  prolong  his 
3ife  beyond  the  period  prefcribed  for  him  by  the  facred 
books."  When  this  event  happened,  he  was  embalm- 
ed, and  privately  let  down  into  the  fubterraneous  pla- 
ces deftined  for  that  purpofe.  In  this  circumftance, 
the  priefts  announced  that  Apis  had  difappeared  ;  but 
when  he  died  a  natural  death,  before  this  period  ar- 
rived, they  proclaimed  his  death,  andfolemnly  convey- 
ed his  body  to  the  temple  of  Serapis. 

"  At  Memphis  was  an  ancient  temple  of  Serapis, 
which  ftrangers  were  forbidden  to  approach,  and  where 
the  priefts  themfelves  only  entered  when  Apis  was  in- 
terred. It  was  then  (fays  Plutarch)  that  they  open- 
ed the  gates  called  Lethes  and  Cocythe  (of  oblivion  and 
lamentation),  which  made  a  harfh  and  piercing  found." 

Ammianus  Marcellinus,  and  Solinus,  paint  with  great 
energy  the  general  defpair  of  the  Egyptians,  who  with 
cries  and  lamentations  demanded  another  Apis  from 
heaven. 

According  to  Plutarch,  the  term  prefcribed  for  the 
life,  of  Apis  was  25  years  ;  which  number  marked  a 
period  of  the  fun  and  of  the  moon,  and  the  bull  was 
confecrated  to  thofe  two  bodies.  Syncellius,  in  his 
Chronography,  when  he  comes  down  10  the  32d  Pha- 
raoh, called  Afsth,  fays,  "  Before  Afeth,  the  folar  year 
coiifiited  of  360  days.     This  prince  added  five  to  com- 


plete its  courfc.  In  his  reign  a  calf  was  placed  amongfi 
the  gods,  and  named  Apis."  And  in  the  Bibliotheca  ' 
of  Fabricius  we  have  the  following  paffage  :  "  It  was 
cuftomary  to  inaugurate  the  kings  of  Egypt  at  Mem-, 
phis,  in  the  temple  of  Apis.  They  were  here  firft 
initiated  in  the  myiteries,  and  were  religioufly  invert- 
ed ;  after  which,  they  were  permitted  to~bear  die  yoke 
of  God,  through  a  town  to  a  place  called  the  Santfuary, 
the  entrance  of  which  was  prohibited  to  the  profane. 
There  they  will  be-obliged  to  fwear  that  they  would  nei- 
ther infert  months  nor  days  in  the  year,  and  that  it 
mould  remain  compofed  of  365  days,  as  had  been  efta- 
blifhed  by  the  ancients." — From  thefe  facts  Mr  Sava- 
ry,  in  his  letters  on  Egypt,  infers,  that  Apis  was  the 
tutelary  divinity  of  the  new  form  given  to  the  folar 
year,  and  of  the  cycle  of  25  years,  difcovered  at  the 
fame  time.  This  deity,  befides,  had  a  marked  rela- 
tion of  the  fwelling  of  the  Nile,  as  is  teflified  by  a  great 
number  of  hiftorians.  The  new  moon  which  followed 
the  fummer  folftice,  was  the  sera  of  this  phenomenon, 
on  which  the  eyes  of  every  body  were  fixed  :  And 
Pliny  fpeaks  as  follows  on  this  fubjecT: :  "  Apis  had  on 
his  right  fide  a  white  mark,  representing  the  crefcent : 
this  mark  (continues  iElian)  indicated  the  commence- 
ment of  the  inundation."  If  Apis  pofTefTed  the  cha- 
racteriftic  figns  which  proved  his  divine  origin,  he 
promifed  fertility  and  abundance  of  the  fruits  of  the 
earth.  It  feems  demonftrated  therefore,  Mr  Savary 
adds,  that  this  facred  bull,  the  guardian  of  the  folar 
year  of  365  days,  was  alfo  regarded  as  the  genius  who 
prefided  over  the  overflowing  of  the  river.  The  priefts, 
by  fixing  the  courfe  of  his  life  to  25  years,  and  by  ma- 
king the  inftallation  of  a  new  Apis,  concur  with  the 
renewal  of  the  period  above  mentioned,  had  probably 
perceived,  as  the  refultof  long  meteorological  obferva- 
tions,  that  this  revolution  always  brought  about  abun- 
dant feafons,  Nothing  was  better  calculated  to  pro- 
cure a  favourable  reception  of  this  emblematical  deity 
from  the  people,  fince  his  birth  was  a  prefage  to  them 
of  a  happy  inundation,  and  of  all  the  treafures  of  teem- 
ing nature. 

The  folemnity  of  his  inauguration  was  called  Appa- 
rition. That  which  was  renewed  every  year  towards 
the  1 2th  or  13th  of  the  month  Payn,  which  correc- 
fponds  with  the  17th  or  18th  of  June,  was  called  the 
birth  of  Apis.  It  was  a  time  of  rejoicing,  which  ./Elian, 
defcribes  in  the  following  manner  :  "  What  feftivals  ! 
what  facrifices  take  place  in  Egypt  at  the  commence- 
ment of  the  inundation  !  It  is  then  that  all  the  people 
celebrate  the  birth  of  Apis.  It  would  be  tedious  to 
defcribe  the  dances,  the  rejoicings,  the  fhews,  the  ban- 
quets, to  which  the  Egyptians  abandon  themfelves  on 
this  occafion,  and  impoffible  to  exprefs  the  intoxica- 
tion of  joy  wnich  breaks  forth  in  all  the  towns  of  the 
kingdom." 

Thefe  obfervations  Mr  Savary  thinks  further  con- 
firmed by  the  name  of  this  refpectable  bull ;  Api,  in 
the  Egyptian  tongue,  fignifying  number,  meafure. 
This  epithet  perfectly  characterizes an  animal  eftablifh- 
cd  as  the  guardian  of  the  folar  year,  the  type  of  the 
cycle  of  25  years,  and  the  prefage  of  a  favourable  in- 
undation. 

Monfieur  Huet,  Bifhop  of  Avranche,  has  endea- 
voured to  prove  that  Apis  was  a  fymbolical  image  of 
the  Patriarch  Jofeph,  and  has  fupported  his  opinion 

with 


A  P  I 


[    "9    ] 


A  P  I 


Api>.      with  all  his  erudition.    Dr  Bryant  apprehends  that  the 

— o '  name  of  Afis  was  an  Egyptian  term  for  a  father  ;  that 

it  referred  to  "the  Patriarch  Noah  ;  and  that  the  cref- 
cent  which  was  ufually  marked  on  the  fide  of  the  ani- 
mal, was  a  reprcfentation  of  the  ark. 

APIS,  or  Bee,  in  zoology,  a  genus  of  infects 
belonging  to  the  order  of  infefta  hymenoptera.  The 
mouth  is  furnimed  with  two  jaws,  and  a  probofcis  in- 
folded in  a  double  (heath  ;  the  wings  are  four  in  num- 
ber, the  two  foremoit  covering  thofe  behind  when  at 
reft  :  in  the  amis  or  tail  of  the  females  and  working 
bees  there  is  a  hidden  (ling. 

Thefe  infects  are  diftinguiflied  into  feveral  fpecies, 
each  of  which  hasits  peculiar  genius,  talents,  manners, 
and  difpoiition.  Variety  prevails  in.  the  order  of  their 
architecture,  and  in  the  nature  of  their  materials. 
Some  live  in  fociety,  and  (hare  the  toils;  fuch  are  the 
common  bee  and  the  drone.  Others  dwell  and  work 
in  folitnde,  building  the  cradles  of  their  families ;  as 
the  leaf-cutter  bee  does  with  the  rofe-tree  leaf;  theup- 
holfterer  with  the  gaudy  tapeftry  of  the  corn-rofe  ;  the 
mafon-bee  with  a  plafter,  the  wood-piercer  with  faw- 
duft.  All  are  employed  in  theirlittle  hermitage,  with 
the  care'  of  providing  for  the  wants  of  their  pofterity. 
—The  fpecies  enumerated  by  Linnastis  are  no  fewer 
than  55 ;  of  which  the  following  are  the  moil  remark- 
able:— 

I.  The  florifomnis,  or  black  bee  with  a  cylindrical 
incurvated  belly,  having  two  tooth-like  protuberances 
at  the  anus,  and  a  kind  of  prickles  on  the  hind-legs. 
This  bee  deeps  in  flowers.  2.  The  dentata,  or  (hilling 
green  bee,  with  black  wings,  and  a  kind  of  teeth  on 
the  hind  thighs.  The  tongue  of  this  bee  is  almoft  as 
long  as  its  body.  3.  The  variegata  :  the  bread  and 
belly  are  variegated  with  white  and  black  fpots;  the 
legs  are  of  an  iron  colour.  It  is  a  native  of  Europe. 
This  fpecies  deeps  in  the  geraneum  phaeum,  or  fpotted 
crane's-bill.  4.  The  roftrata  is  diftinguiihed  by  the 
upper  lip  being  inflected  and  of  a  conical  Ihape,  and 
by  the  belly  being  inverted  with  bluifli  belts.  They 
build  their  nefts  in  high  fandy  grounds,  and  there  is 
but  one  young  in  each  neft.  5.  The  ferruginea,  or 
fmooth  black  bee,  with  the  feelers,  mouth,  belly,  and 
feet,  of  an  iron  colour.  This  is  a  fmall  bee,  and  fup- 
pofed  to  be  of  an  intermediate  kind  between  the  bee 
and  wafp.  It  is  a  native  of  Europe.  6.  The  cariofa 
is  a  yellowifh  hairy  bee  ;  and  the  feet  and  front  are  of 
a  bright  yellow  colour.  It  builds  in  the  rotten  trees 
of  Europe.  7.  The  brafilianorum,  or  pale-red,  hairy 
bee,  with  the  bafis  of  the  thighs  black.  This  is  a  very 
large  bee,  every  where  covered  with  a  teftaceous  (kin. 
It  is  a  native  of  America.  8.  The  lapidaria,  or  red 
hairy  bee,  with  a  yellow  anus,  builds  in  holes  of  rocks. 
9.  The  terreftris  is  black  and  hairy,  with  a  white  belt 
round  the  breaft,  and  a  white  anus  :  it  builds  its  neft 
very  deep  in  the  earth.  10.  The  violacea  is  a  red  bee, 
and  very  hairy,  with  bluith  wings.  It  is  a  native  of 
Europe.  The  violacea  is  faid  to  perforate  trees,  and 
hollow  them  out  in  a  longitudinal  direction  ;  they  be- 
gin to  build  their  cells  at  the  bottom  of  thefe  holes, 
and  depofit  an  egg  in  each  cell,  which  is  compofed  of 
the  farina  of  plants  and  honey  or  a  kind  of  gluten. 
11.  The  mufcorum,  or  yellow  hairy  bee  with  a  white 
belly,  builds  in  mofly  grounds.  The  (kill  difplayed  by 
thefe  builders  is  admirable.     In  order  to  enjoy  the 


pleafure  of  feeing  their  operations,  let  a  neft  be  taken  Ap>'#. 
to  pieces,  and  the  mofs  conveyed  to  a  diftance.  The  v— -v— — ' 
bees  will  be  feen  to  form  themfelves  into  a  chain,  from 
their  neft  to  the  place  where  the  mofs  has  been  laid. 
The  foremoft  lays  hold  of  fome  with  her  teeth,  clears 
it  bit  by  bit  with  her  feet  (which  circumftance  has  alfo 
gotten  them  the  name  of  carding-becs),  then,  by  the 
help  of  her  fett,  lhe  drives  the  unravelled  mofs  under 
her  belly  ;  the  fecond,  in  like  manner,  pufhes  it  on  to 
the  third.  Thus  there  is  formed  an  uninterrupted 
chain  of  mofs,  which  is  wrought  and  interwoven  with 
the  greateft  dexterity  by  thofe  that  abide  by  the  neft ; 
and  to  the  end,  their  neft  may  not  be  the  (port  of  the 
winds,  and  may  flielter  them  from  rain,  they  throw  an 
arch  over  it,  which  they  compofe  with  a  kind  of  wax, 
tenaceous,  though  thin  in  fubftance,  which  is  neither* 
the  unwrought  bees-wax  nor  the  real  wax.  Di.Tolved 
in  oil  of  turpentine,  it  may  be  ufed  in  taking  off"  im- 
preffions.  12.  The  centuncularis,  leaf-cutter,  or  black 
bee,  having  its  belly  covered  with  yellow  down.  The 
nefts  of  this  fpecies  are  made  of  leaves  curioudy  plaited 
in  the  form  of  a  matt  or  quilt.  There  are  feveral  va- 
rieties of  the  leaf-cutting  bees,  all  equally  induftrious. 
They  dig  into  the  ground,  and  build  their  nefts,  of 
which  fome  have  the  form  and  fize  of  thimbles  inferted 
one  within  another,  others  the  fhapeand  fize  of  goofe- 
quills.  Thefe  refts  are  compofed  of  pieces  of  leaves. 
Each  fort  of  bees  cut  into  its  own  materials;  fome  the 
rofc-leaf  tree,  others  the  horfe  chefnut.  A  careful 
ebferver  may  difcover  rofe-tree  leaves  cut  as  it  were 
with  a  pinking  iron;  and  there  he  may  procure  him- 
felf  the  pleafure  of  feeing  with  what  dexterity  a  bee, 
deftitute  of  any  mathematical  inftrument,  cuts  out  a 
circular  piece,  fit  to  be  either  the  bottom  or  the  lid 
of  one  of  thofe  nefts ;  others  it  cuts  out  into  ovals  and 
femi-ovals,  which  form  the  fides  of  the  neft,  into  each 
of  which  it  depofits  one  egg  with  ready  prepared  vic- 
tuals. 13.  The  mellifica,  or  domeftic  honey-bee.  But 
the  particulars  concerning  this  valuable  fpecies  are  fa 
numerous  andintereding  as  to  require  a  feparate  article 
for  their  detail ;  which  the  reader  will  therefore  find  at 
due  length  under  the  Englifli  or  popular  name  Bee. 

In  the  Philofophical  Tranfactions,  N°  172*.  we  have  *Vol  I.  6?. 
an  account  of  a  fpecies  of  honey-bee  found  in  fome 
parts  of  America,  very  different  in  form  and  manners 
from  the  common  bee  of  Europe.  Their  combs  are 
compofed  of  a  feriesof  fmall  bottles  or  bladders  of  wax, 
of  a  dufky  brown  or  blackilh  colour :  and  each  of  thefe 
is  much  of  the  fize  and  ihape  of  a  Spaniih  olive.  They  pj  LVlII- 
hang  together  in  cinders,  almoft  like  a  bunch  of  grapes, 
and  are  fo  contrived,  that  each  of  them  ha3  its  aper- 
ture, while  the  bees  are  at  work  upon  it ;  but  as  foon 
as  it  is  filled  with  honey,  this  aperture  is  clofed,  and 
the  bees  leave  it,  and  go  to  work  upon  another  veiTel'. 
Their  lodgings  are  ufually  taken  up  in  the  hollow  of  an 
old  tree,  or  in  fome  cavity  of  a  rock  by  the  fca-fide. 
They  are  fugacious  inchoofmg  the  moftfecure  retreats, 
becaufe  their  honey  is  fo  delicious  a  bait,  that  they  are 
hunted  after  by  many  animals ;  and  they  have  no  power 
of  defending  themfelves,  having  no  (lings  as  onr  bees 
have.  The  combs  are  brittle  ;  and  the  honey  is  clear 
and  liquid  like  rock-water.  It  is  ufed  by  the  natives 
rather  as  a  drink  with  their  food  than  as  honey.  They 
ufe  it  alfo  in  medicine  as  a  purge,  drinking  half  a  pint 
of  it  in  the  morning  failing. 
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The  Abbe  Clavigero,  in  bis  Hiftory  of  Mexico, 
mentions  a  fpecies  fnnilar  in  every  refpect  to  ours,  but 
without  the  lting.  This  is  the  bee  of  Yucatan  and 
Chiapa,  which  makes  the  fine  clear  honey  of  Eflabcn- 
tun,  of  an  aromatic  flavour,  fuperior  to  that  of  all 
the  other  kinds  of  honey  with  which  we  are  acquaint- 
ed. The  honey  is  taken  from  them  fix  times  a-year, 
that  is,  once  in  every  other  month ;  but  the  bed  is 
that  which  is  got  in  November,  being  made  from  a 
fragrant  white  flowerlike  jeffamine,  which  blows  in  Sep- 
tember, called  in  that  country  Eftabentun,  from  which 
the  honey  has  derived  its  name.  This  honey  is  faid 
to  be  in  high  eftimation  with  the  Europeans  who  touch 
at  the  ports  of  Yucatan.  According  to  our  author, 
the  French  of  Guarico  buy  it  fometimes  for  the  pur- 
pofe  of  fending  it  as  a  prefent  to  the  king.  Another 
fpecies  defcribed  by  the  fame  author,  refembles  in  its 
form  the  winged  ants,  but  is  fmaller  than  the  common 
bee  and  without  a  fling.  This  infect,  which  is  pecu- 
liar to  warm  and  temperate  climates,  forms  neftsin  fize 
and  lhape  refembling  fugar-loaves,  and  even  fometimes 
greatly  exceeding  thefe  in  fize,  which  arc  fufpended 
from  rocks,  or  from  trees,  and  particularly  from  the 
oak.  The  populoufnefs  of  thefe  hives  are  much  great- 
er than  thofe  of  the  common  bee.  The  nymphs  of 
this  bee,  which  are  eatable,  are  white  and  round,  like 
a  pearl.  The  honey  is  of  a  greyilh  colour,  but  of  a 
fine  flavour. 

APIUM,  parsley  :  A  genus  of  the  digynia  order, 
belonging  to  the  pentandria  clafe  of  plants  ;  and  in  the 
jiatural  menthod  ranking  under  the  45th  order,  Umbsl- 
lata.  The  fruit  is  of  an  oval  fliape,  and  ftreaked ; 
the  involucrum  confifts  of  one  leaf;  and  the  petals  arc 
inflected.  There  are  only  two  fpecies  of  apitim  ;  the 
petrofelinum,  or  common  parfley,  a  native  of  Sardi- 
nia ;  and  the  graveolens,  or  fmallage,  a  native  of  Bri- 
tain :  the  culture  of  both  which  are  well  known. 

Medicinal  Ufes,  &c.  The  roots  and  feeds  of  the  pe- 
trofelinum are  ufed  in  medicine.  The  root  of  parfley 
is  one  of  the  five  aperient  roots,  and  in  this  intention 
is  fometimes  made  an  ingredient  in  apozems  and  diet- 
drinks  :  If  liberally  ufed,  it  is  apt  to  occafion  flatulen- 
cies ;  and  thus,  by  diftending  the  vifcera,  produces  a 
contrary  effect  to  that  intended  by  it :  the  tafte  of  this 
root  is  fomewhat  fweetifh,  with  a  light  degree  of 
■warmth  and  aromatic  flavour.  The  feeds  are  an  ingre- 
dient in  the  electuary  of  bay-berries. — The  roots  of 
fmallage  are  alio  in  the  number  of  aperient  roots,  and 
have  been  fometimes  prefcribedas  an  ingredient  in  ape- 
rient apozems  and  diet-drinks,  but  are  at  prefent  dis- 
regarded. The  feeds  of  the  plant  are  moderately  aro- 
matic, and  were  formerly  ufed  as  carminatives ;  in 
■which  intention  they  are,  doubtlefs,  capable  of  doing 
fcrvice)  though  the  other  warm  feeds,  which  the  fliops 
are  furnifhed  with,  render  thefe  unneceffary  ;  and  ac- 
cordingly the  Edinburgh  college,  which  retains  the 
has  expunged  the  feeds. 
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Befidcs  its  medicinal  virtues  above  mentioned,  the 
common  parfley  is  reckoned  an  effectual  cure  for  the 
rot  in  flicep,  provided  they  are  fed  with  it  twice  a- 
week  for  two  or  three  hours  each  time  :  but  hares  and 
rabbits  arc  fo  fond  of  this  herb,  that  they  will  come 
from  a  great  diftance  to  feed  upon  it;  and  in  the 
countries  where  thefe  animals  abound,  they  will  de- 
N°  23  ■ 


ftroy  it  if  not  very  fecurely  fenced  againft  them ;  fo  Apivorus 
that  whoever  has  a  mind  to  have  plenty  of  hares  in         II 
their  fields,  may  draw  them  from  all  parts  of  the  court-  foocalypfe 
try  by  cultivating  parfley. 

APIVORUS,  in  ornithology,  a  fynonime  of  a  fpe- 
cies of  falco.     SeeFALCo. 

APLUDA:  A  genus  of  the  moncecia  order,  be- 
longing to  the  polygamia  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  4th  order,  Cramina, 
The  calyx  is  a  bivalved  gluma ;  the  flofcules  of  the  fe- 
male are  feflile,  and  the  male  flofcules  are  furnifhed 
with  pedunculi;  the  female  has  no  calyx;  the  corolla 
has  a  double  valve  ;  there  is  but  one  ftylus,  and  one 
covered  feed.  The  male  has  three  ftamina.  There 
are  three  fpecies  of  apluda,  viz.  the  mutica,  ariftata, 
and  zengjtes,  all  natives  of  the  Indies. 

APOBATANA,  the  metropolis  of  Media,  and 
where  the  kings  kept  their  treafure  (Ifidorus  Chara- 
cenus)  ;  fuppofed  to  be  the  fame  wiih  Ecbatana. 

APOB ATERION,  in  antiquity,  a  valedictory  fpeech, 
or  poem  made  by  a  perfon  on  departing  out  of  his 
own  country,  and  addrefled  to  his  friends  or  relations. 

APOBATHRA,  a  place  near  Seftos  (Strabo); 
the  landing  place  where  Xerxes  fhips  were  frozen 
and  ftuck  in  the  ice  (Euftathius). 

APOCALYPSE,  Revelation,  the  name  of  one 
of  the  facred  books  of  the  New  Teftament,  containing 
revelations  concerning  feveral  important  doctrines  of 
Chriftianity.  The  word  is  Greek,  and  derived  from 
«wm)t«M/TT6>,  to  reveal,  or  difcover. 

This  book,  according  to  Irenxus,  was  written  a- 
bout  the  year  96  of  Chrift,  in  the  ifland  of  Patmos, 
whither  St.  John  had  been  banifhed  by  the  emperor 
Domitian.  But  Sir  Ifaac  Newton  places  the  writing 
of  it  earlier,  viz.  in  the  time  of  Nero.  Some  attri- 
bute this  book  to  the  arch-heretic  Cerinthus  :  but  the 
ancients  unanimoufly  afcribed  it  to  John,  the  fon  of 
Zebedee,  and  brother  to  James ;  whom  the  Greek  fa- 
ther call  the  Divine,  by  way  of  eminence,  to  diftin- 
guifli  him  from  the  other  'Evangelifts.  This  book  has 
not,  at  all  times,  been  efteemed  canonical.  There 
were  many  churches  in  Greece,  as  St  Jerome  informs 
us,  which  did  not  receive  it ;  neither  is  it  in  the  cata- 
logue of  canonical  books  prepared  by  the  council  of 
Laodicea,  nor  in  that  of  St  Cyril  of  Jerufalem ;  but 
Juftin,  Irenseus,  Origin,  Cyprian,  Clemens  of  Alexan- 
dria, Tertullian,  and  all  the  fathers  of  the  fourth, 
fifth,  and  the  following  centuries,  quote  the  Revela- 
tions as  a  book  then  acknowledged  to  be  canonical. 
The  Alogians,  Marcionites,  Cerdonians,  and  Luther 
himfelf,  rejected  this  book:  but  the  Proteftants  have 
forfaken  Luther  in  this  particular;  and  Beza  has 
ftrongly  maintained  againft  his  objections,,  that  the  A- 
pocalypfe  is  authentic  and  canonical. 

The  Apocalypfe  confifts  of  twenty-two  chapters. 
The  three  firft  are  an  inftruction  to  the  bifhops  of  the 
feven  churches  of  Afia  Minor.  The  fifteen  following 
chapters  contain  the  perfecutions  which  the  church  was 
to  fuffcr  from  the  Jews,  heretics,  and  Roman  empe- 
rors. Next,  St.  John  prophefies  of  the  vengeance  of 
God,  which  he  will  exercifc  againft  thofe  perfcctitors, 
againft  the  Roman  empire,  and  the  city  of  Rome  ; 
which,  as  the  Proteftants  fiippofe,  he  describes  under 
the  name  of  Babylon,  the  great  whore,  ieated  upon 
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Apocsljrpfe  fevenhills.  In  the  lad  place,  the  19th,  20th,  21ft,  and 
II  22d  chapters,  defcribe  the  triumph  of  the  church  over 
Apocrypha  ;ts  enemiCS)  :]le  marriage  of  the  Lamb,  aud  the  hap- 
pinefs  of  the  church  triumphant. 

"It  is  a  part  of  this  prophecy  (fays  Sir  Ifaac  New- 
ton), that  it  (hould  not  be  underftood  before  the  laftage 
of  the  world  ;  and  therefore  it  makes  for  the  credit  of 
the  prophecy,  that  it  is  not  yet  underftood.  The  folly 
of  interpreters  has  been  to  foretel  times  and  things 
by  this  prophecy,  as  if  God  defigned  to  make  them 
prophets.  By  this  ralhnefs  they  have  not  only  expofed 
t-hemfelves,  but  brought  the  prophecy  alfo  into  con- 
tempt. The  defign  of  God  was  much  otherwife  :  He 
gave  this  and  the  prophecies  of  the  Old  Teftament, 
not  to  gratify  mens  curiofities,  by  enabling  them  to 
foreknow  things :  but  that,  after  they  were  fulfilled, 
they  might  be  interpreted  by  the  events  ;  and  his  own 
providence,  not  the  interpreters,  be  then  manifefted 
thereby  to  the  world.  And  there  is  already  fo  much 
of  the  prophecy  fulfilled,  that  as  many  as  will  take 
pains  in  this  ftudy,  may  fee  fufficient  inftances  of  God's 
providence." 

There  have  been  feveral  other  works  publifhed  un- 
der the  title  of  Apocalypfes.  Sozomen  mentions  a 
book  ufed  in  the  churches  of  Paleftine,  called  the  A- 
pocalypfe,  or  Revelation  of  St  Peter.  He  alfo  men- 
tions an  Apocalypfe  of  St  Paul ;  which  the  Coph- 
tas  retain  to  this  day.  Eufebins  alfo  fpeaks  of  both 
thefe  Apocalypfes.  St  Epiphanius  mentions  an  Apo- 
calypfe of  Adam;  Nicephorns,  an  Apocalypfe  of  Ef- 
dras  ;  Gratianand  Cedrenus,  an  Apocalypfe  of  Mofes, 
another  of  St  Thomas,  and  another  of  St  Stephen  ; 
St  Jerom,  an  Apocalypfe  of  Elias.  Porphyry,  in  his 
life  of  Plotin,  makes  mention  of  the  Apocalypfe  or 
Revelations  of  Zoroafter,  Zoftrian,  Nicothaeus,  Allo- 
genes,  &c. 

APOCOPE,  among  grammarians,  a  figure  which 
cuts  off  a  letter  or  fyllable  from  the  end  of  the  Word ; 
as  ingeni  for  ingenii. 

APOCRISARIUS,  in  ecclefiaftical  antiquity,  a 
fort  of  refident  in  an  imperial  city,  in  the  name  of  a 
foreign  church  or  biibop,  whofe  office  was  to  nego- 
tiate, as  prodtor,  at  the  emperor's  court,  in  all  eccle- 
fiailical  caufes  in  which  his  principals  might  be  con- 
cerned. The  inftitution  of  the  office  feems  to  have 
been  in  the  time  of  Conftantine,  or  not  long  after, 
when,  the  emperors  being  become  Chriftians,  foreign 
churches  had  more  occafions  to  promote  their  fuits  at 
court  than  formerly.  However,  we  find  it  eftabliihed 
by  law  in  the  time  of  Juftinian.  In  imitation  of  this 
officer,  almoft  every  monaftery  had  its  Apocrifarius, 
or  refident,  in  the  imperial  city. 

The  title  and  quality  of  Apocrifary  became  at  length 
appropriated  to  the  Pope's  agent,  or  Nuncio,  as  he  is 
now  called;  whorefided  at  Conftantinople,  to  receive 
the  Pope's  difpatches,  and  the  emperor's  anfwers.  The 
word  is  formed  from  Ai-tufiyei-t,  to  anfwer. 

APOCRUSTICS,  in  medicine,  the  fame  with  re- 
pellents.   See  Repellents. 

APOCRYPHA,  or  apocryphal  books,  fuch  books 
as  are  not  admitted  into  the  canon  of  fcripture,  being 
either  not  acknowledged  as  divine,  or  conlidered  as 
fpurious.  The  word  is  Greek;  and  derived  from  awo, 
and  it(n/<j>T«  to  hide  or  conceal. 

When  the  Jews  publifhed  their  facred  books,  they 
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gave  the  appellations  of  canonical and  divine  only  to  Apocrypha 
inch  as  they  then  made  public  :  fuch  as  were  ftill  re-  Apucyimm 
tained  in    their  archives   they  called  apocryphal,    for 
no  other  reafon  but  becaufe  they  were  not  public  ;  ii> 
that  they  might  be  really  facred  and  divine,  though 
not  promulged  as  fuch. 

Thus,  in  refpedt  of  the  Bible,  all  books  were  called 
apocryphal  which  were  not  inferted  in  the  Jewilh  canon 
of  fcriptnre.  Voflius  obferves,  that,  with  regard  to 
the  facred  books,  none  are  to  be  accounted  apocry- 
phal, except  fuch  as  had  neither  been  admitted  into 
the  fynagogue  nor  the  church,  fo  as  to  be  added  to  the 
canon,  and  read  in  public. 

The  proteftants  do  not  only  reckon  thofe  books  to  be 
apocryphal  which  are  efteemed  fuch  in  the  church 
of  Rome,  as  the  prayer  of  Manafleth  king  of  Judah, 
the  third  and  fourth  books  of  Efdras,  St  Barnabas's 
epiftle,  the  book  of  Hermos,  the  addition  at  the  end 
of  Job,  and  the  151ft  pfalm;  but  alfo  Tobit,  Judith, 
Either,  the  book  of  Wifdom,  Jefus  the  fon  of  Sirach, 
Baruch  the  prophet,  the  Song  of  the  Three  Children, 
the  hiftory  of  Sufannah,  the  hiftory  of  Bell  and  the 
Dragon,  and  the  firft  and  fecond  books  of  Maccabees. 

It  is  now  pretended  that  thefe  books  were  not  recei- 
ved by  the  Jews,  or  fo  much  as  known  to  them.  None 
of  the  writers  of  the  New  Teftament  cite  or  mention 
them  :  neither  Philo  nor  Jofephus  fpeak  of  them.  The 
Chriftian  church  was  for  fome  ages  an  utter  ftranger 
to  thefe  books.  Origen,  Athanafius,  Hilary,  Cyril 
of  Jerufalem,  and  all  the  orthodox  writers,  who  have 
given  catalogues  of  the  canonical  books  of  fcripture, 
unanimoufly  concur  in  rejecting  thefe  out  of  the  canon. 
And  for  the  New  Teftament,  they  are  divided  in  their 
opinions,  whether  the  epiftle  to  the  Hebrews,  the  e- 
piftle  of  St  James,  and  the  fecond  epiftle  of  St  Peter, 
the  fecond  and  third  epiftles  of  John,  the  epiftle  of 
St  Jude,  and  the  Revelations,  are  to  be  acknowledged 
as  canonical  or  not. 

The  Proteftants  acknowledge  fuch  books  of  fcripture 
only  to  be  canonical  as  were  fo  efteemed  to  be  in  the 
firft  ages  of  the  church ;  fuch  as  are  cited  by  the  ear- 
lieft  writers  among  the  Chriftians  as  of  divine  authori- 
ty, and  after  the  moft  diligent  enquiry  were  received 
and  fo  judged  to  be  by  the  council  of  Laodicea.  The 
feveral  epiftles  abovementioned,  and  the  book  of  Re- 
velations, whatever  the  fentiments  of  fome  particular 
perfons  are  or  may  have  been  of  them,  are  allowed  by 
all  the  reformed  churches  to  be  parts  of  the  canon  of 
the  New  Teftament. 

The  apocryphal  books,  however,  according  to  the 
fixth  article  of  the  church  of  England,  are  to  be  read 
for  example  of  life  and  inftrnftion  of  manners ;  but  it 
doth  not  apply  them  to  eftablifh  anydoclrine. 

APOCYNUM,  (A-7Toieuvev,  of  airoand  %-^@^adog,  be- 
caufe the  ancients  believed  this  plant  would  kill  dogs), 
Dogsbane:  Agenusofthe  digynia  order,  belonging 
to  the  pentandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  30th  order  Contort*.  The 
efiential  characters  are  :  The  corolla  is  bell-fhaped ;  and 
the  filaments  are  five,  alternate  with  the  ftamina. 

Species.  Of  this  genus  botanical  writers  enumerate 
11  ipecies ;  of  which  the  following  are  the  moft  re- 
markable :  1.  The  venetum,  with  an  upright  herbace- 
ous ftalk,  grows  on  a  fmall  ifland  in  the  fea  near  Ve- 
nice, but  is  fuppofed  to  have  been  originally  brought 
Q_  from 
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Apoeyaum  from  fome  other  country.  There  are  two  varieties  of 
'  *  "'this;  one  with  a  purple,  and  the  other  with  a  white 
flower.  The  roots  creep  very  much,  and  by  them  on- 
ly it  is  propagated;  for  it  ieldom  produces  any  feeds  ei- 
ther in  the  gardens  where  it  is  cultivated,  or  in  thofe 
places  where  it  grows  naturally.  Mr  Miller  tells  us, 
that  he  had  been  allured  by  a  very  curious  botaniit,  who 
r elided  many  years  at  Venice,  and  conftantly  went  to 
the  fpot  feveral  times  in  the  feafon  to  procure  the  feeds, 
had  any  been  produced,  that  he  never  could  find  any 
pods  formed  on  the  plants.  The  flalks  rife  about  two 
feet  high,  and  are  garnifhed  with  fmooth  oval  leaves 
placed  oppoiite  ;  the  flowers  grow  at  the  top  of  the 
italks,  in  fmall  umbels,  and  make  a  very  pretty  appear- 
ance. The  flowers  appear  in  July  and  Auguft.  2. 
The  fpecioflimum,  with  large  flowers,  is  a  native  of 
Jamaica  in  the  favannahs,  whence  it  has  the  name  of 
Sa-janriah-fiovtcr,  by  which  it  is  generally  known  in 
that  ifland.  This  fort  rifes  three  or  four  feet  high,  ha- 
ving woody  flalks  which  fend  out  a  few  lateral  bran- 
ches, garnilhed  with  fmooth  oval  leaves  placed  by  pairs 
oppoiite,  of  a  Ihining  green  colour  on  their  upper  fides, 
but  pale  and  veined  underneath.  The  flowers  are  pro- 
duced from  the  fides  of  the  branches,  upon  long  foot- 
stalks: there  are  commonly  four  or  five  buds  at  the 
end  of  each ;  but  there  is  feldom  more  than  one  of  them 
which  comes  to  the  flower.  The  flower  is  very  large,  ha- 
ying a  long  tube  which  fpreads  open  wide  at  the  top,  of  a 
bright  yellow,  and  makes  a  fine  appearance,  efpecially 
in  thofe  places  where  the  plants  grow,  naturally,  be- 
ing molt  part  of  the  year  in  flower.  3.  Cordatum  with  a 
climbing  (talk.  4.  The  villofum,  with  hairy  flowers 
and  a  climbing  llalk.  Thefe  were  difcovered  at  La  Ve- 
ra Cruz  in  New  Spain,  by  Dr  William  Houlton,  who 
fent  their  feeds  to  England.  They  are  both  climbers 
and  mount  to  the  tops  of  the  tallelt  trees.  In  Eng- 
land they  have  climbed  over  plants  in  the  ftoves,  and 
rifen  to  upwards  of  20  feet  high.  The  third  fort  has 
produced  flowers  feveral  times:  but  the  fourth  never 
fhowed  an  appearance  of  any. 

Culture.  The  firft  fort  is  hardy  enough  to  live  in 
England  in  the  open  air,  provided  it  is  planted  in  a 
warm  fituation  and  dry  foil.  It  is  propagated,  as  we 
have  already  obferved,  by  its  creeping  roots ;  the  belt 
time  for  removing  and  planting  which  is  in  the  fpring, 
jnft  before  they  begin  to  pufh  out  new  flalks.  The 
other  forts  are  propagated  by  feeds,  but  are  fo  tender 
as  to  require  being  kept  conftantly  in  aftove. 

Properties.  All  the  fpecies  of  this  plant  abound 
with  a  milky  juice,  which  flows  out  from  any  part  of 
their  ftalks  and  leaves  when  they  are  broken  :  this  is 
generally  fuppofed  to  be  hurtful  if  taken  inwardly,  but 
doth  not  bliiter  the  Ikin  when  applied  to  it  as  the  juice 
of  fpurge  and  other  acrid  plants.  The  pods  of  all  the 
forts  are  filled  with  feeds,  which  are  for  the  mod  part 
comprefled  and  lie  over  one  another  imbrkatim,  like 
the  tiles  of  a  houfe  ;  thefe  have  each  a  long  plume  of 
a  cottony  down  faflened  to  their  crowns,  by  which, 
when  the  pods  are  ripe  and  open,  the  feeds  are  wafted 
by  the  wind  to  a  confiderable  dillance,  fo  tbattheplants 
become  very  troublefome  weeds.  This  down  is  in  great 
eftcem  in  France,  for  fluffing  of  eafy  chairs,  making 
quilts,  &c.  for  it  is  exceedingly  light  and  elaltic.  It 
is  called  by  the  French  dela-wad;  and  might  probably 
hecome  a  vendible  commodity  in  England,  were  peo- 


ple attentive  to  the  colledting  of  it  in  Jamaica  where  Ajode<*« 
the  plants  are  found  in  plenty.  tl 

APODECT^,  in  antiquity,  a  denomination  given  ■APolliua- 
to  ten  general  receivers  appointed  by  the  Athenians  .  ""*"  f 
to  receive  the  public  revenues,  taxes,  debts,  and  the 
like.  The  apodeftse  had  alfo  a  power  to  decide  con- 
trovcrfies  arifmg  in  relation  to  money  and  taxes,  all 
but  thofe  of  the  molt  difficult  nature  and  higheft  con- 
cern, which  were  referved  to  the  courts  of  judicature. 

APODECTiEI,  in  the  Athenian  government,  offi- 
cers appointed  to  fee  that  themeafures  of  corn  were  juit. 

APODES,  in  a  general  fenfe,  denotes  things  with- 
out feet.  Zoologilts  apply  the  name  to  a  fabulous  fort 
of  birds,  faid  to  be  found  in  fome  of  the  illand's  of  the 
NewWorld,  which,  being  entirely  without  feet,  fupport 
themfelves  on  the  branches  of  trees  by  their  crooked  bills. 

Apodes  in  the  Linnsean  fyftem,  the  name  of  the 
fir  ft  order  of  fiflies,  or  thofe  which  have  no  belly -fins. 
See  Zoology. 

APODICTICAL,  among  philofophers,  a  term  im- 
porting a  demonftrative  proof,  or  fyftematical  method 
of  teaching. 

APODOSIS,  in  rhetoric,  makes  the  third  part  of 
a  complete  exordium,  being  properly  the  application,, 
or  reftriclion  of  the  protafts.  The  apodofis  is  the  fame 
with  what  is  otherwife  called  axio/is  ;  and  ftands  op- 
pofed  to  protafts.-  e.  gr.  protafts,  all  branches  of  hil- 
tory  are  neceflary  for  a  ffudent ;  catefcette,  fo  that, 
without  thefe,  he  can  never  make  any  confiderable  fi- 
gure ;  apodofis,  but  literary  hiilory  is  of  a  more  efpe- 
cial  ufe,  which  recommends  it,  &c. 

APODYTERIUM,  in  the  ancient  baths,  the  apart- 
ments where  perfous  dreifed  and  undrefled. 

APOGEE,  in  Astronomy,  that  point  in  the  orbit 
of  a  planet,  which  is  at  the  greateft  dillance  from  the 
earth.  The  apogee  of  the  fun  is  that  part  of  the  earth's- 
orbit  which  is  at  the  greateft  dillance  from  the  fun  ; 
and  confequently  the  fun's  apogee,  and  the  earth's  a-- 
phelion,  are  one  and  the  fame  point. 

APOLIDES,  in  antiquity,  thofe  condemned  for 
life  to  the  public  works,  or  exiled  into  fome  ifland,  and 
thus  dive/led  of  the  privileges  of  Roman  citizens. 

APOLLINARIAN  games,  in  Roman  antiquity, 
were  inftituted  in  the  year  of  Rome  J42.  The  occa- 
fion  was  a  kind  of  oracle  delivered  by  the  prophet  Mar- 
cus after  the  fatal  battle  at  Cannas,  declaring,  that  to 
expel  the  enemy,  and  cure  the  people  of  an  infectious 
difeafe  which  then  prevailed  ,  facred  games  were  to  be 
annually  performed  in  honour  of  Apollo ;  the  praetor 
to  have  the  direction  of  them,  and  the  decemviri  to  of- 
fer facrifices  after  the  Grecian  rite.  The  fenaic  order- 
ed that  this  oracle  fliould  be  obferved  the  rather,  be- 
caufe  another  of  the  fame  Marcus,  wherein  he  had 
foretold  the  overthrow  at  Cannae,  had  come  true;  for 
this  reafon  they  gave  the  praetor  12,000  afes  out  of  the 
public  calh  to  defray  the  folemnity.  There  were  fa. 
crificed  an  ox  to  Apollo,  as  alfo  two  white  goats,  and  a 
cow  to  Latona  ;  all  with  their  horns  gilt.  Apollo  had 
alfo  a  collection  made  for  him,  befides  what  the  people 
who  were  fpeiStators  gave  voluntarily.  The  firft  pras- 
tor  by  whom  they  were  held  was  P.  Cornelius  Sylla. 
For  fome  time  they  were  moveable  or  indiclive  ;  but  at 
length  were  fixed,  under  P.  Licinius  Varus,  to  the  fifth, 
of  July,  and  made  perpetual.  The  men,  who  wer« 
fpe&ators  at  thefe  games,  wore  garlandson  their  heads  ; 
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Apollina-  the  women  performed  their  devotions  in  the  temples  at 

nans,      the  fame  time,  at  laft  they  caroufed  together  in  the 

Apollina-  veflibles  of  their  houfes,  the  doors  (landing  open.  The 

.    r"'       Apollinarian  games  were  merely  fcenical ;  and  at  firft 

only  obferved  with  finging,  piping,  and  other  forts  of 

muiic;  but  afterwards  there  were  alfo  introduced  all 

manner  of  mountebank-tricks,  dances,  and  the  like ;  yet 

fo  as  that  they  flill  remained  fcenical,  no  chariot  races, 

wreftling,  or  the  like  laborious  exercifes  of  the  body, 

being  ever  praclifed  at  them. 

APOLLINARIANS,  AroLiiNARisTs,  called  al- 
fo by  Epiphanius  Dimarita,  ancient  hereticks,  who  de- 
nied the  proper  humanity  of  Chrift,  and  maintained 
that  the  body  which  he  aflumed  was  endowed  with  a 
fenfitive,  and  not  a  rational,  foul,  but  that  the  Divine 
Nature  fnpplied  the  place  of  the  intellectual  principle 
in  man.  This  feci:  derived  its  name  from  Apollinaris, 
biihop  of  Laodicea,  in  the  fourth  century. 

The  Apollinarians  have  been  charged  with  other 
opinions,  fuch  as,  the  Millenarian  and  Sabellian,  the 
pre-exiftence  of  the  body  of  Chrift,  and  the  paffion  of 
his  Deity :  but  ecclefiaftical  writers  are  not  agreed  with 
refpeel  to  thefe  and  other  particulars.  Their  doctrine 
was  firft  condemned  by  a  council  of  Alexandria  in  the 
year  362,  and  afterwards  in  a  more  formal  manner  by 
a  council  at  Rome  in  375  ;  and  by  another  council  in 
378,  which  depofed  Apollinaris  from  his  bifhopric. 
Notwithstanding  all,  his  doftrine  fpread  through  moft 
of  the  churches  of  the  eaft;  and  his  followers  were  fub- 
divided  into  various  feels.  In  388,  the  emperor  The- 
odofius  enacted  a  law,  forbidding  them  to  hold  affem- 
blies,  to  have  any  ecclefiaftics  or  bifhops,  or  to  dwell  in 
cities.  The  rigorous  execution  of  this  law,  in  concur- 
rence with  the  decrees  of  different  councils,  reduced 
them  to  a  very  fmall  number,  and  their  doitrine  had 
no  long  duration. 

APOLLINARIS  (CaiusSulpicins),  a  very  learned 
grammarian,  born  at  Carthage,  lived  in  the  2d  century, 
under  the  Antoniues ;  he  is  fuppofed  to  be  the  author 
of  the  verfes  which  are  prefixed  to  the  comedies  of  Te- 
rence, and  contain  the  arguments  of  them.  He  had 
for  his  fucceffor  in  the  profeffion  of  grammar  Helvius 
Pertinax,  who  had  been  his  fcholar,  and  was  at  laft 
emperor. 

Apollinaris  Sidonius  (Cains  Lollius),  an  emi- 
nent Chriftian  writer  and  biihop  in  the  5th  century,  was 
born  of  a  noble  family  in  France.  He  was  educated 
under  the  belt  matters,  and  made  a  prodigious  pro- 
grefs  in  the  feveral  arts  and  fciences,  but  particularly 
in  poetry  and  polite  literature.  After  he  had  left  the 
fchools,  he  applied  himfelf  to  the  profeffion  of  war.  He 
married  Papianilla,  the  daughter  of  Avitus,  who  was 
conful,  and  aftewards  emperor,  by  whom  he  had  three 
children.  But  Majorianus  in  the  year  457  having  de- 
prived Avitus  of  the  empire,  and  taken  the  city  of 
Lyons,  in  which  our  author  reiided,  Apollinaris  fell 
into  the  hands  of  the  enemy.  However,  the  reputation 
of  his  learning  foftened  Majorianus's  refentments,  fo 
that  he  treated  him  with  the  utmoft  civility,  in  return 
for  which  Apollinaris  compofed  a  panegyric  to  his  ho- 
nour; which  was  fo  highly  applauded,  that  he  had  a 
ftatue  creeled  to  him  at  Rome,  and  was  honoured  with 
the  title  of  Count.  In  the  year  467  the  emperor  An- 
tlicmius  rewarded  him  for  the  panegyric,  which  he  had 
written  in  honour  of  him,  by  railing  him  to  the  poft  of 
governor  of  Rome,  and  afterwards  to  the  dignity  of  a 


patrician  and  fenator,  and  erecting-*  ftatue  to  him.  AjHrtfia*. 
But  he  foon  quitted  thefe  fccular  employments  for  the  '«"». 
fervice  of  the  church.  The  bilhopric  of  Clermont  be-  .  Apollc 
ing  vacant  in  472  by  the  death  of  Eparchus,  Apolli- 
naris, who  was  then  only  a  layman,  was  chofen  to 
liicceed  him  without  any  intereft  or  folicitation  on  his 
part,  in  which  fee  he  acled  with  the  greateft  inte- 
grity. Clermont  being  belteged  by  the  Goths,  he 
animated  the  people  to  the  defence  of  that  city,  and 
would  never  confent  to  the  furrender  of  it ;  fo  that, 
when  it  was  taken  about  the  year  480,  he  was  oblig- 
ed to  retire ;  but  he  was  foon  reftored  by  Evariges 
king  of  the  Goths,  and  continued  to  govern  the  church 
as  he  had  done  before.  He  died  in  peace  the  21ft  of 
Auguft  487;  and  his  feftival  is  flill  obferved  in  the 
church  of  Clermont,  where  his  memory  is  had  in  great 
veneration.  He  is  efteemed  the  moft  elegant  writer  of 
his  age,  both  in  profe  and  verfe.  He  wrote  a  great 
many  little  pieces;  but  preferved  none  but  thofe  which 
he  thought  were  worthy  of  being  continued  down  to 
pofterity.  He  colleeled  himfelf  the  nine  books  which 
we  have  remaining  of  his  letters.  His  chief  pieces  in 
poetry  are  the  three  panegyrics  upon  the  emperors  A- 
vitus,  Majorianus,  and  Anthemius.  The  reft  of  them 
are  a  colleclion  of  poems  addreffed  to  his  friends  upon 
particular  fubjecls.  His  letters  contain  a  variety  of 
particulars  relating  to  polite  literature  and  profane  hi- 
ftory. 

APOLLINARIUS  (Claudius),  a  learned  bi/hop 
of  Hierapolis,  who,  about  the  year  170,  prefented  to 
Marcus  Aurelius  an  excellent  Apology  for  the  Chrif- 
tians. 

Apollinarius  the  Younger,  thus  called  to  dif- 
tinguifhhim  from  his  father,  called  Apollinarius  the  El- 
der, was  at  firft  leclor  or  reader  of  Laodicea,  and  afc 
terwards  biihop  of  that  city.  He  was  univerfally  e- 
fteemed  the  greateft  man  of  his  age,  both  for  learning 
and  piety,  and  a  moft  accurate  and  nervous  defender  of 
the  faith  againft  all  it  enemies:  but  notwithftanding 
this  on  his  advancing  fome  opinions  that  were  not  ap- 
proved, he  was  anathematized  as  an  heretic  by  thefe- 
cond  general  council  of  Conftantinople  in  381. 

APOLLO,  in  mythology,  a  Pagan  deity  worship- 
ped by  the  Greeks  and  Romans.  Cicero  mentions 
four  of  his  name  :  the  moft  ancient  of  whom  was  the 
fon  of  Vulcan;  the  fecond  a  ion  of  Corybas,  and  born 
in  Crete  ;  the  third  an  Arcadian,  called  Nomian,  from 
his  being  a  great  legiflator ;  and  the  laft,  to  whom  the 
greateft  honour  is  afcribed,  the  fon  of  Jupiter  and  La- 
tona. 

Apollo  had  a  variety  of  other  names,  either  derived 
from  his  principal  attributes,  or  the  chief  places  where 
he  was  worthipped.  He  was  called  the  Healer  from 
his  enlivening  warmth  and  cheering  influence;  Paau, 
from  the  peftilential  heats :  to  lignify  the  former,  the 
antients  placed  the  graces  in  his  right  hand  ;  and  for 
the  latter,  a  bow  and  arrows  in  his  left :  Nomius,  or 
the  (hepherd,  from  his  fertilizing  the  earth,  and  thence 
ftiftaining  the  animal  creation:  Delius,  from  his  ren- 
dering all  things  manifelt :  Pythius,  from  his  viclory 
over  Python  ;  Lycias,  Phabus,  and  Phaneta,  from  hi* 
purity  and  fplendor.  As  Apollo  is  almoft  always  con- 
founded by  the  Greeks  with  the  fun,  it  is  no  wonder 
that  he  ihould  be  dignified  with  fo  many  attributes. 
It  was  natural  for  the  moft  glorious  objeel  in  nature, 
wliofe  ijifiuen.ee  is  felt  by  all  creation,  and  feen  by  eve- 
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Apollo .  tj  animated  part  of  it,  to  be  adored  as  the  fountain  of 
light,  heat,  and  life.  The  power  of  healing  difeafes 
being  chiefly  given  by  the  ancients  to  medicinal  plants 
and  vegetable  productions,  it  was  natural  to  exalt  into 
a  divinity  the  viable  caufe  of  their  growth.  Hence  he 
was  alfo  flyled  the  Cod  of  Phyfic;  and  that  external 
heat  which  cheers  and  invigorates  all  nature,  being 
transferred  from  the  human  body  to  the  mind,  gave 
rife  to  the  idea  of  all  mental  effervefcence  coming  from 
this  god ;  hence,  likewife,  poets,  prophets,  and  mufi- 
cians  are  faid  to  be  nta/iine  affiaii,  infpired  by  A- 
pollo. 

Whether  Apollo  was  ever  a  real  perfonage,  or  only 
the  great  luminary,  many  have  doubted.  Indeed,  Vof- 
fius  has  taken  great  pains  to  prove  this  god  to  be  only 
a  metaphorical  being,  and  that  there  never  was  any  o- 
ther  Apollo  than  the  fun.  "  He  was  flyled  the  Sou  of 
Jupiter  (fays  this  author),  becaufe  that  god  was  rec- 
koned by  the  ancients  the  author  of  the  world.  His 
mother  was  called  hatona,  a  name  which  fignifies  hid- 
den ;  becaufe,  before  the  fun  was  created,  all  things  were 
■wrapped  up  in  the  obfeurity  of  chaos.  He  is  always 
reprefented  as  beardlefs  and  youthful,  becaufe  the  fun 
never  grows  old  or  decays.  And  what  elfe  can  his 
bow  and  arrows  imply,  but  his  piercing  beams  ?"  And 
adds,  "  that  all  the  ceremonies  which  were  performed 
to  his  honour,  had  a  manifeft  relation  to  the  great 
fource  of  light  which  he  reprefented.  Whence  (he 
concludes)  it  is  vain  to  feek  for  any  other  divinity  than 
the  fun,  which  was  adored  under  the  name  of  Apollo." 
However,  though  this  be  in  general  true,  yet  it  docs 
appear,  from  many  paflages  in  ancient  authors,  that 
there  was  fome  illuflrious perfonage  named  Apollo,  who, 
after  his  apotheofis,  was  taken  for  the  fun;  as  Ofiris 
and  Orus  in  Egypt,  whofe  existence  cannot  be  called 
in  queftion,  were,  after  their  death,  confounded  with 
the  fun,  of  which  they  became  the  fymbols,  either 
from  the  glory  and  fplendor  of  their  reigns,  or  from  a 
belief  that  their  fouls  had  taken  up  their  refidence  in 
that  luminary. 

Of  the  four  Apollos  mentioned  by  Cicero,  it  ap- 
pears that  the  three  laft  were  Greeks,  and  the  firfl  an 
Egyptian;  who  according  to  Herodotus,  was  the  fon 
of  Ofiris  and  Ifis,  and  called  Orus.  Paufanias  is  of 
the  fame  opinion  as  Herodotus,  and  ranks  Apollo  a- 
mong  the  Egyptian  divinities.  The  teflimony  of  Dio- 
dorus  Sicnlus  is  flill  more  exprefs ;  for  in  fpeaking  of 
Ilis,  after  faying  that  fhe  had  invented  the  practice  of 
medicine,  he  adds,  that  fhe  taught  this  art  to  her  fon 
Orus,  named  Apollo,  who  was  the  lafl  of  the  gods  that 
reigned  in  Egypt. 

It  is  eafy  to  trace  almofl  all  the  Grecian  fables  and 
mythologies  from  Egypt.  If  the  Apollo  of  the  Greeks 
was  faid  to  be  the  fon  of  Jupiter,  it  was  becaufe  Orus 
the  Apollo  of  the  Egyptians  had  Ofiris  for  his  father, 
whom  the  Greeks  confounded  with  Jupiter.  If  the 
Greek  Apollo  was  reckoned  the  god  or  eloquence,  mu- 
lic,  medicine,  and  poetry,  the  reafon  was,  that  Ofiris, 
who  was  the  fymbol  of  the  fun  among  the  Egyptians, 
as  well  as  his  fon  Orus,  had  there  taught  thofe  liberal 
arts.  If  the  Greek  Apollo  was  the  god  and  conduc- 
tor of  the  mufes,  it  was  becaufe  Ofiris  carried  with  him 
in  his  expedition  to  the  Indies  finging  women  and  mu- 
sicians. This  parallel  might  be  carried  on  flill  further ; 


but  enough  has  been  faid  to  prove  that  the  true  Apollo 
was  that  of  Egypt. 

To  the  other  perfections  of  this  divinity  the  poets 
have  added  beauty,  grace,  and  the  art  of  captivating 
the  ear  and  the  heart,  no  lefs  by  the  fweetnefs  of  his 
eloquence,  than  by  the  melodious  founds  of  his  lyre. 
However,  with  all  thefe  accomplilhments,  he  had  not 
the  talent  of  captivating  the  fair,  with  whofe  charmg 
he  was  enamoured.  But  the  amours  and  other  adven- 
tures related  of  this  god  during  his  refidence  on  earth, 
are  too  numerous,  and  too  well  known,  to  be  inferted 
here.  His  mufical  contefts,  however,  being  more  con- 
nected with  the  nature  of  this  work,  mult  not  be  wholly 
unnoticed. 

To  begin,  therefore,  with  the  difpute  which  he  had 
with  Pan,  that  was  left  to  the  arbitration  of  Midas. 

Pan,  who  thought  he  excelled  in  playing  the  flute, 
offered  to  prove  that  it  was  an  inltrument  fuperior  to 
the  lyre  of  Apollo.  The  challenge  was  accepted  j  and 
Midas,  who  was  appointed  the  umpire  in  this  conteft, 
deciding  in  favour  of  Pan,  was  rewarded  by  Apollo, 
according  to  the  poets,  with  the  ears  of  an  afs,  for  his 
itupidity — This  fiction  feems  founded  upon  hiftory. 
Midas,  according  to  Paufanias,  was  the  fon  of  Gor- 
dias  and  Cybele ;  and  reigned  in  the  Greater  Phrygia, 
as  we  learn  from  Strabo.  He  was  poflelTed  of  fuch 
great  riches,  and  fuch  an  inordinate  defireof  increafing 
them  by  the  Hioft  contemptible  parfimony,  that,  ac- 
cording to  the  poets,  he  converted  whatever  he  touch- 
ed into  gold.  However,  his  talent  for  accumulation 
did  not  extend  to  the  acquirement  of  tafte  and  know- 
ledge in  the  fine  arts ;  and,  perhaps,  his  dulnefs  and 
inattention  to  thefe  provoked  fome  mufical  poets  to  in- 
vent the  fable  of  his  decifion.in  favour  of  Pan  againft 
Apollo.  The  fcholiaft  upon  Ariftophanes,  to  explain 
the  fiction  of  his  long  ears,  fays,  that  it  was  defigned 
to  intimate  that  he  kept  fpies  in  all  parts  of  his  domi- 
nions. 

Marfyas,  another  player  on  the  flute,  was  flill  more 
unfortunate  than  either  Pan,  or  his  admirer  Midas. 
This  Marfyas,  having  engaged  in  a  mufical  difpute 
with  Apollo,  chofe  the  people  of  Nyfa  forjudges.  A- 
pollo  played  at  firit  a  fimple  air  upon  his  inftrument ; 
but  Marfyas,  taking  up  his  pipe,  ftruck  the  audience 
fo  much  by  the  novelty  of  its  tone,  and  the  art  of  his 
performance,  that  he  feemed  to  be  heard  with  more 
pleafure  than  his  rival.  Having  agreed  upon  a  fecond 
trial  of  fldll,  it  is  faid  that  the  performance  of  Apollo, 
by  accompanying  the  lyre  with  his  voice,  was  allowed 
greatly  to  excel  that  of  Marfyas  upon  the  flute  alone. 
Marfyas,  with  indignation,  protefted  againft  the  deci- 
fion  of  his  judges;  urging  that  he  had  not  been  fairly 
vanquiflied  according  to  the  rules  flipulated,  becaufe 
the  difpute  was  concerning  the  excellence  of  their  feve- 
ral  inftruments,  not  their  voices ;  and  that  it  was  wholly 
unjuft  to  employ  two  arts  againft  one. 

Apollo  denied  that  he  had  taken  any  unfair  advan- 
tages of  his  antagonifl,  fince  Marfyas  had  employed  both 
his  mouth  and  fingers  in  performing  upon  his  inftru- 
ment ;  fo  that,  if  he  was  denied  the  ufe  of  his  mouth, 
he  would  be  flill  more  difqualified  for  the  contention. 
The  judges  approved  of  Apollo's  reafoning,  and  order- 
ed a  third  trial.  Marfyas  was  again  vanquiflied  ;  and 
Apollo,  inflamed  by  the  violence  of  the  difpute,  flea'd 
him  alive  for  his  prefumption.    See  Mahstcas. 

Pan- 
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Faufanias  relates  a  circumflance  concerning  this  con- 
'  tell,  that  had  been  omitted  by  Diodortis,  which  is,  that 
Apollo  accepted  the  challenge  from  Marfyas,  upon 
condition  that  the  victor  ihonld  ufe  the  vanquifhed  as 
he  pleafed. 

Diodorus  informs  11s,  that  Apollo,  foon  repenting  of 
the  cruelty  with  which  he  had  treated  Marfyas,  breke 
the  firings  of  the  lyre,  and  by  that  means  put  a  flop, 
for  a  time,  to  any  farther  progrefs  in  the  practice  of 
that  new  inftrument. 

The  next  incident  to  be  mentioned  in  the  hiftory  of 
Apollo  is  his  defeat  of  the  ferpent  Python. 

The  waters  of  Deucalion's  deluge,  fays  Ovid,  which 
had  overflowed  the  earth,  left  a  ilime,  from  whence 
fprung  innumerable  monfters;  and  among  others  the 
ferpent  Python  ,  which  made 'great  havoc  in  the  coun- 
try about  ParnaiTus.  Apollo,  armed  with  his  darts,  put 
him  todeath  ;  which,  phyfically  explained,  implies,  that 
the  heat  of  the  fun  having  diffipated  the  noxious  fleams, 
thofe  monfters  foon  difappeared  :  or,  if  this  fable  be  re- 
ferred to  hiftory,  the  ferpent  was  a  robber,  who  haunt- 
ing the  country  about  Delphos,  and  very  much  infeft- 
ing  thofe  who  came  thither  to  facrifice  ;  a  prince,  who 
bore  the  name  of  Apollo,  or  one  of  the  priefts  of  that 
god  put  him  to  death. 

This  event  gave  rife  to  the  inftitution  of  the  Pythian 
games,  fo  frequently  mentioned  in  the  Grccianhiftory  ; 
and  it  was  from  the  legend  of  Apollo's  victory  over  the 
Python  that  the  god  himfelf  acquired  the  name  of  Py- 
thias, and  his  prieftefs  that  of  Pythia.  The  city  of 
Delphos,  where  the  famous  oracles  were  fo  long  deli- 
vered, was  frequently  ftyled  Pytho. 

As  Apollo  was  the  god  of  the  fine  arts,  thofe  who 
cultivated  them  were  called  his  fans.  Of  this  number 
was  Philammon  of  Delphos,  whom  the  poets  and  my- 
thologifts  make  the  twin-brother  of  Autolychus,  by  the 
nymph  Chione,  and  Apollo  and  Mercury.  It  is  pre- 
tended that  both  thefe  divinities  were  favoured  by  the 
nymph  on  the  fame  day,  and  that  their  fires  were  known 
from  their  different  talents.  Philammon,  a  great  poet 
and  mufician,  was  reported  to  be  the  offspring  of  the 
god  who  prefides  over  thofe  arts  ;  and  Autolychus, 
from  the  craftinefs  and  fuhtility  of  his  difpofition,  was 
faid  to  have  fprung  from  Mercury,  god  of  theft  and 
fraud.  Philammon  is  one  of  the  firft,  after  Apollo, 
upon  fabulous  record,  as  a  vocal  performer,  who  ac- 
companied himfelf  with  the  found  of  the  lyre :  his  fon 
was  the  celebrated  Thamyris.  See  Thamyris. 

There  can  be  no  doubt  but  that  Apollo  was  more 
generally  revered  in  the  Pagan  world  than  any  other 
deity ;  having,  in  almoft  every  region  of  it,  temples,  o- 
racles,  and  feftivals,  as  innumerable  as  his  attributes  : 
the  wolf  and  hawk  were  confecrated  to  him,  as  fymbols 
cf  his  piercing  eyes ;  the  crew  and  the  raven,  becaufe 
thefe  birds  were  fuppofed  to  have  by  inftinct  the  faculty 
of  prediction  ;  the  laurel,  from  a  perfuafion  that  thofe 
who  flept  with  fomc  branches  of  that  tree  under  their 
heads  received  certain  vapours,  which  enabled  them  to 
prophefy.  The  cock  was  confecrated  to  him,  becaufe 
by  his  crowing  he  announces  the  rifing  of  the  fun; 
and  the  grafshopper  on  account  of  his  finging  faculty, 
which  was  fuppofed  to  do  honour  to  die  god  of  mufic. 
Moftof  the  ancient  poets  have  celebrated  this  tuneful 
infect,  but  none  better  than  Anacreon,  Ode  43. 

Plato  fays  that  the  grafshopper  fings  all  fummer  with- 


out food,  like  thofe  men  who,  dedicating  themfclvcs  to     Apollo, 
the  mufes,  forget  the  common  concerns  of  life.  *— — v ' 

The  fwan  was  regarded  by  the  ancients  as  a  bird  fa- 
cred  to  Apollo  in  two  capacities;  firft,  as  being,  like  the 
crow  and  raven,  gifted  with  the  fpirit  of  prediction  ; 
and,  fecondly,  for  his  extraordinary  vocal  powers. 
The  fweetnefs  of  his  fong,  efpccially  at  the  approach 
of  death,  was  not  only  extolled  by  all  the  poets  of 
antiquity,  but  by  hiflorians,  philofophers,  and  fages  ; 
and  to  call  a  great  writer  the  fwan  of  his  age  and  na- 
tion, was  a  full  acknowledgment  of  his  fovereignty*.  •  se<.  ti,e 
Thus  Horace  calls  Pindar  the  Theban  fwan.  artidcAw 

Plutarch,  who  was  himfelf  a  prieft  of  Apollo,  im- 
prefTed  with  the  higheft  refpectand  veneration  for  him 
and  for  mufic,  in  his  dialogue  upon  that  art,  makes 
one  of  his  interlocutors  fay,  that  an  invention  fo  ufe- 
ful  and  charming  could  never  have  been  the  work  of 
man,  but  muft  have  originated  from  fome  god,  fuch 
as  Apollo,  the  inventor  of  the  flute  and  lyre,  impro- 
perly attributed  to  Hyagnis.  Marfyas,  Olympus,  and 
others  ;  and  the  proofs  he  urges  in  fupport  of  this  af- 
fertion,  fhow,  if  not  its  truth,  at  leaft  that  it  was  the 
common  and  received  opinion. 

All  dances  and  facrifices,  fays  he,  ufed  in  honour 
of  Apollo,  are  performed  to  the  found  of  flutes:  the 
ltatue  of  this  god  at  Delos,  erected  in  the  time  of  Her- 
cules, had  in  its  right-hand  a  bow  ;  and  on  the  left  ftood 
the  three  graces,  who  were  furnifhed  with  three  kinds 
of  inftruments  ;  the  lyre,  the  flute,  and  the  fyrinx. 
The  youth  alfo,  who  carries  the  laurel  of  Tempe  to 
Delphos,  is  accompanied  by  one  playing  on  the  flute  ; 
and  the  facred  prefents  formerly  fent  to  Delos  by  the 
Hyperboreans,  were  conducted  thither  to  the  found  of 
lyres,  flutes,  and  fhepherds  pipes.  He  fupports  thefe 
facts  by  the  teftimonies  of  the  poets  Alcasus,  Alcmon, 
and  Corinna. 

It  feems  as  if  the  account  of  Apollo  could  not  be 
concluded  by  any  thing  that  is  left  to  offer  on  the  fub- 
ject,  fo  properly,  as  by  part  of  the  celebrated  hymn 
of  Callimachus,  which  during  many  ages  was  performed 
and  heard  by  the  mofl  polifhed  people  on  the  globe, 
with  the  utmoft  religious  zeal,  at  the  feftivals  inftituted 
to  this  god. 

Ha  !  how  the  laurel,  great  Apollo's  tree, 
And  all  the  cavern,  fhakes !  Far  off,  far  off, 
The  man  that  is  unhallow'd :  for  the  god 
Approaches.     Hark  !  he  knocks  :  the  gates 
Feel  the  glad  impulfe ;  and  the  fever'd  bars 
Submiffive  clink  againft  their  brazen  portals. 
Why  do  the  Delian  palms  incline  their  boughs, 
Self-mov'd ;  and  hov'ring  fwans,  their  throats  releas'd 
From  native  filence,  carol  founds  harmonious  ? 

Begin,  young  men,  the  hymn  :  let  all  your  harps 
Break  their  inglorious  filence ;  and  the  dance, 
In  myftic  numbers  trod,  explain  the  mufic. 
But  firft  by  ardent  pray'r,  and  clear  luftration, 
Purge  the  contagious  .fpots  of  human  weakneii  : 
Impure  no  mortal  can  behold  Apollo. 
So  may  you  flouriih,  favour'd  by  the  god, 
In  youth  with  happy  nuptials,  and  in  age 
With  filver  hairs,  and  fair  defcent  of  children  ; 
So  lay  foundations  for  afpiring  cities, 
And  blefs  your  fpreadiag  colonies'  increafe. 

Pay  facred  rev'rence  to  Apollo's  fong  ; 
Left  watchful  the  far-fhoutiug  god  emit 
His  fatal  arrows.     Silent,  Nature  Hands  ; 
And  feas  fubfide,  obedient  to  the  found 
Of  Io !  lo  Paean  !  nor  dares  Thetis 
Longer  bewail  her  lov'd  Achilles'  death  ; 
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Apollo.  For  Phoebus  was  his  foe.    Nor  muft  fad  Niobe 

Apollodo-  In  fruitlefs  forrow  perfevere,  or  weep 

rus.  Even  thro'  the  Phrygian  marble.     Haplefs  mother  ! 

Whofe  fondnefs  could  compare  her  mortal  offspring 
To  thofe  which  fair  Latona  bore  to  Jove, 
lo  !  again  repeat  ye,  Io  Pasan  ! 
Recite  Apollo's  praife  till  night  draws  on, 
The  ditty  ftill  unfinifh'd ;  and  the  day 
Unequal  to  the  godhead's  attributes 
Various,  and  matter  copious  of  your  fongs. 

Sublime  at  Jove's  right-hand  Apollo  fits, 
And  thence  diitrihutes  honour,  gracious  king, 
And  theme  of  verfe  perpetual.     From  his  robe 
Flows  light  ineffable !  his  harp,  his  quiver, 
And  Lacf  ian  bow,  are  gold  :  with  golden  fandals 
His  feet  are  fhod.     How  rich !  how  beautiful ! 
Beneath  his  -fteps  the  yellow  min'ral  rifes ; 
And  earth  reveals  her  treafures.     Youth  and  beauty 
Eternal  deck  his  cheek  :  from  his  fair  head 
Perfumes  diftil  their  fweets ;  and  cheerful  Health, 
His  duteous  hand-maid,  through  the  air  improv'd 
With  lavifh  hand  diffufes  fcent  ambrofial. 

The  fpearman's  arm  by  thee,  great  god,  directed, 
Sends  forth  a  certain  wound.     The  laurel'd  bard, 
Infpir'dby  thee,  compofes  verfe  immortal. 
Taught  by  thy  art  divine,  the  fage  phyfician 
Eludes  the  urn,  and  chains  or  exiles  death. 

Perpetual  fires  fliine  hallow'd  on  thy  altars, 
When  annual  the  Carnean  fcaft  is  held  : 
The  warlike  Libyans,  clad  in  armour,  lead 
The  dance ;  with  clanging  fwords  and  Ihields  they  beat 
The  dreadful  meafure  :  In  the  chorus  join 
Their  women  ;  brown,  but  beautiful :  fuch  rites 
To  thee  well  pleafing 


-  The  monftrous  Python 


Durft  tempt  thy  wrath  in  vain ;  for  dead  he  fell, 
To  thy  great  ftrength  and  golden  arms  unequal. 

/•  /    while  thy  unerring  hand  elane'd 
Another  and  another  dart,  the  people 
Joyfully  repeated-  Jo  J*  Io  Pisan  ! 
Elance  the  dart,  Apollo  ;  for  the  fafety 
And  health  of  man,  gracious  thy  mother  bore  thee  ! 

PltlOR. 

ApoLLo-Bekidere,  one  in  the  firft  clafs  of  the  anci- 
rient  flames.  The  excellence  of  this  ftatuc  confifts  in 
the  expreflion  of  fomething  divine,  whereas  the  relt 
excel  only  in  things  that  are  common  to  men.  This 
ttatue  may  perhaps  juftly  enough  claim  the  preference, 
even  in  the  fuperior  and  diftinguifheel  clafs  of  the  bell 
remains  of  all  antiquity.  There  are  about  twenty  an- 
cient ftatues  which  the  moderns  have  difcovereel  that 
are  referred  to  the  -firft  clafs,  and  confidered  each  as 
the  chief  beauty  in  its  kind. 

APOLLODORUS,  born  at  Damafcns,  a  famous 
architect  under  Trajan  and  Hadrian.  He  had  the  di- 
rection of  the  bridge  of  ftone  which  Trajan  ordered  to 
be  built  over  the  Danube  in  the  year  104,  which  was 
clleemed  the  moft  magnificent  of  all  the  works  of  that 
emperor.  Hadrian,  one  day  as  Trajan  was  difcour- 
fing  with  this  architeel:  upon  the  buildings  he  had  rai- 
led at  Home,  woidd  needs  give  his  judgment,  and 
fhowed  he  underflood  nothing  of  the  matter.  Apollo- 
dorus  turned  upon  him  bluntly,  and  faid  to  him,  Go 
1  citruls,  for  you  are  very  ignorant  of  the  fubject  we 
are  talking  upon.  Hadrian  at  this  time  boa/led  of  his 
fainting  citruls  well.  This  inliilt  cod  Apollodorus  his  life. 

Apoli.odorus,  a  celebrated  painter  of  Athens,  a- 

boat  408  years  before  the  birth  of  Chrift,  was  the  firft 

who  invented  the  art  of  mingling  the  colours,  and  of  ex- 

preffing  the  lights  and  (hades.     He  was  admired  alfo 

j  uiicious  choice  of  fiibjects,  and  for  the  beauty 
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and  ftrength  of  colouring  furpailed  all  the  matters  that  Apollodo. 
went  before  him.     He  excelled  likewife  in  ftatuary.         rus- 

AroLi.oDORUst.he Athenian, afamons grammarian,  .  J'  . 
the  fon  of  Afclepiades  and  difciple  of  Ariftarchus.  Hey"'""1 
wrote  many  works  not  now  extant ;  but  his  moft  fa- 
mous production  was  his  Bibliotheca,  concerning  the 
origin  of  the  gods.  This  work  confuted  of  24  books, 
but  only  three  are  now  in  being.  Several  other  pieces 
of  his  are  to  be  found  in  Fabricius's  Bibliotheca  Craca. 
There  were  various  other  perfons  of  this  name.  Sci- 
pio  Tefti,  a  Neapolitan,  has  written  a  treatife  of  the 
Apollodorufes,  which  was  printed  at  Rome  in  1555  ; 
and  Dr  Thomas  Gale  publifhed  a  work  of  the  fame 
kind  in  1675'. 

APOLLONIA,  the  name  of  feveral  ancient  cities, 
particularly  of  a  colony  of  the  Milefians  in  Thrace,  from 
which  Lucullus  took  away  a  cololTus  of  Apollo,  and 
placed  in  the  capitol.  The  greateft  part  of  the  town 
was  fituated  in  a  fmall  ifland  on  the  Euxine,  in  which 
was  a  temple  of  Apollo  (Strabo).  Pliny  fays  the  co- 
loffus  was  30  cubits  high,  and  coft  500  talents.  There 
was  alfo  an  Apollonia  at  mount  Parnaffus,  near  Delphi. 
(Stephanus).    Troezen  was  formerly  called  Apollonia. 

Apollonia,  feafls  facred  to  Apollo,  inftituted  up- 
on the  following  occafion.  Apollo,  having  vanquifhed 
Python,  went  with  his  lifter  Diana  to  iLgialea  ;  but, 
being  driven  from  thence,  he  removed  to  the  ifland 
Crete.  The  iEgialeans  were  foon  after  vifited  with  a 
plague  ;  upon  which,  confulting  the  foothfayers,  they 
were  ordered  to  fend  feven  young  men  and  as  many 
virgins,  to  appeafe  thofe  deities  and  bring  them  back 
into  their  country.  Apollo  and  Diana  being  thus  ap- 
peafed,  returned  to  iEgialea  :  in  memory  of  which, 
they  dedicated  a  temple  to  Pitho,  the  goddefs  of  perfua- 
fwn  ;  whence  a  cuftom  arofe  of  chooling  every  year 
feven  young  men,  and  as  many  virgins,  to  go  as  it 
were  in  fearch  of  Apollo  and  Diana. 

Apollonia,  in  geography,  a  promontory  of  Afri- 
ca, upon  the  coall  of  Guinea,  near  the  mouth  of  the 
river  Mancu. 

APOLLONIUS,  the  author  of  the  Argonautics, 
and  furnamed  The  Rhodian,  from  the  place  of  his  re- 
fidence,  is  fuppofed  to  have  been  a  native  of  Alexan- 
dria, where  he  is  faid  to  have  recited  fome  portion  of 
his  poem  while  he  was  yet  a  youth.  Finding  it  ill  re- 
ceived by  his  countrymen,  heretired  to  Rhodes  ;-wherc 
lie  is  conjectured  to  have  polifhed  and  completed  his 
work,  fupporting  himfelf  by  the  profeffion  of  rhetoric, 
and  receiving  from  the  Rhodians  the  freedom  of  their 
city.  He  at  length  returned,  with  confiderable  honour, 
to  the  place  of  his  birth  ;  fucceeding  Eratofthenes  in 
the  care  of  the  Alexandrian  library  in  the  reign  of 
Ptolemy  Euergetes,  who  afcended  the  throne  of  Egypt 
the  year  before  Chrift  246.  That  prince  had  been 
educated  by  the  famous  Ariftarchus,  and  rivalled  the 
preceding  fovoreigns  of  his  liberal  family  in  the  mu- 
nificent encouragement  of  learning.  Apollonius  was 
a  difciple  of  the  poet  Callimachus  ;  but  their  connec- 
tion ended  in  the  moft  violent  enmity,  which  was 
probably  owing  to  fome  degree  of  contempt  exprefled 
by  Apollonius  for  the  light  compolitions  of  his  mafter. 
The  learned  have  vainly  endeavoured  to  difcover  the 
particulars  of  their  quarrel. — The  only  work  of  Apol- 
lonius which  has  defcended  to  modern  times  is  his  poem 
above-mentioned,  in  four  books,  on  the  Argonantic 

expedition. 
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Apollonius,  expedition.  Both  Longinus  and  Quintilian  have  af- 
Apollos.  figned  to  this  work  the  mortifying  character  of  medio- 
'  "  'crity  :  "  But  (fays  Mr  Hayley)  there  lies  an  appeal 
from  the  fentence  of  the  moll  candid  and  enlightened 
critics  to  the  voice  of  Nature;  and  the  merit  of  Apol- 
lonius  has  little  to  apprehend  from  the  decifion  of  this 
ultimate  judge.  His  poems  abound  in  animated  de- 
fcription,  and  in  paffiiges  of  the  moft  tender  and  pa- 
thetic beauty.  How  finely  painted  is  the  firft  fetting 
forth  of  the  Argo  !  and  how  beautifully  is  the  wife  of 
Chiron  introduced,  holding  up  the  little  Achilles  in 
her  arms,  and  mowing  him  to  his  father  Peleus  as  he 
f.iiled  along  the  more  !  But  the  chief  excellence  in  our 
poet,  is  the  fpirit  and  delicacy  with  which  he  has  de- 
lineated the  pafiion  of  love  in  his  Medea.  That  Vir- 
gil thought  very  highly  of  his  merit  in  this  particular, 
is  fufliciently  evident  from  the  minute  exaclnefs  with 
which  he  has  copied  many  tender  touches  of  the  Gre- 
cian poet.  Thofe  who  compare  the  third  book  of 
Apollonius  with  the  fourth  of  Virgil,  may,  I  think, 
perceive  not  only  that  Dido  has  fome  features  of  Me- 
dea, but  that  the  two  bards,  however  different  in  their 
reputation,  refembled  each  other  in  their  genius ;  and 
they  both  excel  in  delicacy  and  pathos." — The  ancient 
fcholia  upon  his  Argonautics,  ftill  extant,  are  extreme- 
ly ufeful,  and  full  of  learning. 

Apollonius  of  Perga,  a  city  of  Pamphylia,  was  a 
great  geometrician,  under  the  reign  of  Ptolemy  Euer- 
getes,  which  reaches  from  the  2d  year  of  the  133d  O- 
lympiad  to  the  3d  year  of  the  139th.  He  ftndied  a 
long  time  at  Alexandria,  under  the  difciples  of  Euclid  ; 
and  compofed  feveral  works,  of  which  that  only  of  the 
Conies  remains. 

Apollonius,  a  Pythagorean  'philofopher,  born  at 
Tyana  in  Cappadocia,  about  the  begining  of  the  firft 
century.  At  16  years  of  age  he  became  a  ftrict  ob- 
server of  Pythagoras's  rules,  renouncing  wine,  women 
and  all  forts  of  flefh;  not  wearing  Ihoes,  letting  his 
hair  grow,  and  wearing  nothing  but  linen.  He  foon 
after  fet  up  for  a  reformer  of  mankind,  and  chofe  his 
habitation  in  a  temple  of  iEfculapius,  where  he  is  faid 
to  have  performed  many  wonderful  cures.  Philoftratus 
has  wrote  the  life  of  Apollonius,  in  which  there  are 
numberlefs  fabulous  ftories  recounted  of  him.  We  are 
told  that  he  went  five  years  without  fpeaking;  and  yet 
during  this  time,  that  he  Hopped  many  feditions  in 
Cicilia  and  Pamphylia  :  that  he  travelled,  and  fet  up 
for  a  legiflator  ;  and  that  he  gave  out  he  underflood  all 
languages,  without  having  ever  learned  them  :  that  he 
could  tell  the  thoughts  of  men,  and  underflood  the 
oracles  which  birds  gave  by  their  finging.  The  Hea- 
thens were  fond  of  oppofing  the  pretended  miracles  of 
this  man  to  thofe  of  our  Saviour ;  and  by  a  treatife 
which  Eufebius  wrote  againft  one  Hierocles,  we  find 
that  the  drift  of  the  latter,  in  the  treatife  which  Eufe- 
bius refutes,  feems  to  have  been  to  draw  a  parallel  be- 
twixt Jefus  Chrift  and  Apollonius,  in  which  he  gives 
the  preference  to  this  philofopher.  Mr  Du  Pin  has 
wrote  a  confutation  of  Philoftratus's  life  of  Apollo- 
nius. 

Apollonius  wrote  fome  works ;  viz.  four  books  of  Ju- 
dicial aflrology ;  a  treatife  upon  the  facrifices,  fhowing 
what  was  proper  to  be  offered  to  each  diety ;  and  a 
great  number  of  letters ;  all  of  which  are  now  loft. 

APOLLOS,in  Scripture-hiftory,  a  Jew  of  Alex- 


andria, who  came  to  Ephefus  during  the  abftnee  of  Apollyon 
St  Paul,  who  was  gone  to  Jcrnfalem  (Acts  xviii.  24.)  -Apologetic. 
Apollos  was  an  eloquent  man,  and  well  verfed  in  the  '  "~~ ~* 
Scriptures  ;  and  as  he  fpoke  with  zeal  and  fervour,  he 
taught  diligently  the  things  of  God  :  but  knowing 
only  the  baptifm  of  John,  he  was  no  more  than  a  ca- 
techumen, or  one  of  the  low  eft  order  of  Chriftians, 
and  did  not  as  yet  diftin&ly  know  the  myfteries  of  the 
Chriflian  doctrine.  However,  he  knew  that  Jefus 
Chrift  was  the  Meffiah,  and  declared  himfelf  openly  to 
be  his  difciple.  When  therefore  he  was  come  to  Ephe- 
fus, he  began  to  fpeak  boldly  in  the  fynagogne,  and 
to  fhow  that  Jefus  was  the  Chrift.  Aquila  and  Prif- 
cilla  having  heard  him,  took  him  home  with  them  ; 
inftrufted  him  more  fully  in  the  ways  of  God ;  and 
baptized  him,  probably  in  the  name  of  Jefus  Chrift. 

Some  time  after  this  he  had  a  mind  to  go  into  A- 
chaia  ;  and  the  brethren  having  exhorted  him  to  un- 
dertake this  journey,  they  wrote  to  the  difciples,  de- 
firing  them  to  receive  him.  He  arrived  at  Corinth  ; 
and  was  there  very  ufeful  in  convincing  the  Jews  out 
of  the  Scriptures,  and  demonftrated  to  them  that  Jefus 
was  the  Chrift.  Thus  he  watered  what  St  Paul  had 
planted  in  this  city  (1  Cor.  iii.  6.) :  but  the  great  fond- 
nefs  which  his  difciples  had  for  his  perfon  had  like  to 
have  produced  a  fchifm ;  fome  "  faying,  I  am  of  Paul  ; 
others,  I  am  of  Apollos,  I  am  of  Cephas."  However, 
this  divifion,  which  St  Paul  fpeaks  of  in  the  chapter 
laft  quoted,  did  not  prevent  that  apoftle  and  Apollos 
from  being  clofely  united  by  the  bands  of  charity. 
Apollos  hearing  that  the  Apoftle  was  at  Ephefus,  went 
to  meet  him,  and  was  there  when  St  Paul  wrote  the 
firft  epiftle  to  the  Gjprinthians  ;  wherein  he  teftifies, 
that  he  had  earneftfy  entreated  Apollos  to  return  to 
Corinth,  but  hitherto  had  not  been  able  to  prevail  with 
him ;  that,  neverthelefs,  he  gave  him  room  to  hope 
that  he  would  go  when  he  had  an  opportunity.  St 
Jerom  fays,  that  Apollos  was  fo  dilfatisfied  with  the 
divifion  which  had  happened  upon  his  account  at  Co- 
rinth; that  he  retired  into  Crete  with  Zena,  a  doclor 
of  the  law  ;  and  that  this  difturbance  having  been  ap- 
pealed by  the  letter  which  St  Paul  wrote  to  the  Co- 
rinthians, Apollos  returned  to  this  city,  and  was  bi- 
fliop  thereof.  The  Greeks  make  him  bifhop  of  Duras  ; 
others  fay,  he  was  bifhop  of  Iconium  in  Phrygia  ;  and 
others,  that  he  was  bifhop  of  Casfarea. 

APOLLYON,  a  Greek  word  that  fignifies  the  de- 
frayer, and  anfwers  to  the  Hebrew  Abaddon.  St  John 
in  the  Revelations  (ix.  11.)  fays,  that  an  angel  having 
opened  the  bottomlefs  pit,  a  thick  fmoke  ilfued  out 
of  it ;  and  with  this  fmoke  locufts,  like  horfes,  prepa- 
red for  battle,  and  commanded  by  the  angel  of  the 
bottomlefs  pit,  called  in  Hebrew  Abaddon,  but  in  the 
Greek  Apollyon. 

APOLOGETIC,  Apologetical,  fomething faid 
or  written,  by  way  of  excufe  or  apology,  for  any  ac- 
tion or  perfon. 

.  The  Apologetic  of  Tertullian  is  a  work  full  of 
ftrength  and  fpirit.  He  there  vindicates  the  Chriftians 
from  all  that  had  been  objected  to  them  ;  particularly 
from  the  abominable  crimes  faid  to  be  perpetrated  at 
their  meetings,  and  their  want  of  love  and  fidelity  to 
their  country.  The  ground  of  this  laft  accufation  was, 
their  refufing  to  take  the  accuftomed  oaths,  and  fwear 
by  the  tutelary  gods  of  the  empire. — Tertullian  ad- 
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Apologue  JrefTes  his  Apologetic  to  the  magiftrates  of  Rome,  the 

II         emperor  Severus  being  then  abfent. 
^Apouo.        APOLOGUE,  in  matters  of  literature,  an  inge- 
nious method  of  conveying  inftnuftion  by  means  of  a 
feigned  relation  called  a  moral  fable. 

The  only  difference  between  a  parable  and  an  apo- 
logue is,  that  the  former,  being  drawn  from  what  paf- 
fes  among  mankind,  requires  probability  in  the  narra- 
tion ;  whereas  the  apologue,  being  taken  from  the 
fuppofed  actions  of  brutes,  or  even  of  things  inanimate, 
is  not  tied  down  to  the  flridl  rules  of  proprobability.  JE- 
ibp's  fables  are  a  model  of  this  kind  of  writing. 

APOLOGY,  a  Greek  term,  literally  importing  an 
excufe  or  defence  of  fame  perfon  or  action. 

APOMELI,  among  ancient  phyficians,  a  decoc- 
tion of  honey  and  vinegar,  much  ufed  as  a  detergent, 
promoter  of  ftool,  urine,  &c. 

APOMYOSd  E  us,  (**■«,  and  ,«t/!tf//,)in  the  Heath  en 
mythology,  a  name  under  which  Jupiter  was  worlhip- 
ped  at  Elis,  and  Hercules  as  well  as  Jupiter  at  the  O- 
lympic  games.  Thefe  deities  were  fupplicated  under 
this  name,  to  deftroy  or  drive  away  the  vaft  number 
of  Hies  which  always  attended  at  the  great  facrifices  ; 
and  in  thofe  which  accompanied  the  Olympic  games, 
the  firft  was  always  to  the  Apomyos,  or  Myiagrus, 
Deus,  that  he  might  drive  away  the  flies  from  die  reft. 
The  ufual  facrifice  was  a  bull. 

APONEUROSIS,  among  phyficians,  a  term  fome- 
times  ufed  to  denote  the  expanfion  of  a  nerve  or  ten- 
don in  the  manner  of  a  membrane  ;  fometimes  for  the 
cutting  off  a  nerve  ;  and,  finally,  for  the  tendon  it- 
fclf. 

APONO  (Peter  d'),  one  of  the  moft  famous  philo- 
sophers and  phyficians  of  his  age,  born  in  the  year  1250, 
in  a  village  about  four  miles  from  Padua.  He  ltudied 
fome  time  at  Paris,  and  was  there  promoted  to  the  de- 
gree of  doctor  in  philofophy  and  phytic.  When  he  came 
to  practife  as  a  phyfician,  he  is  laid  to  have  infilled  on 
very  large  fums  for  his  vifits  :  we  are  not  told  what  he 
demanded  for  the  vifits  he  made  in  the  place  of  his  re- 
fidence  ;  but  it  is  affirmed,  that  he  would  not  attend  the 
lick  in  any  other  place  under  150  florins  a-day  ;  and 
when  he  was  fent  for  by  Pope  Honorius  IV.  he  de- 
manded 400  ducat's  for  each  day's  attendance.  He  was 
fifpeoted  of  magic,  and  profecuted  by  the  Inquifition 
on  that  account.  "  The  common  opinion  of  almofl  all 
authors  (fays  Naude)  is,  that  he  was  the  greater!  ma- 
gician of  his  age  ;  that  he  had  acquired  the  know- 
ledge of  the  feven  liberal  arts,  by  means  of  the  feveii 
familiar  fpirits,  which  he  kept  inclofed  in  a  cry- 
flal ;  and  that  he  had  the  dexterity  to  make  the  mo- 
ney he  had  fpent  come  back  into  his  purfe."  The 
fame  author  adds,  that  he  died  before  the  procefs  a- 
£ainft  him  was  finimed,  being  then  in  the  80th  year 
of  his  age  ;  and  that,  after  his  death,  they  ordered 
him  to  be  burnt  in  effigy,  in  the  public  place  of  the 
city  of  Padua  :  defigiiing  thereby  to  flrike  a  fear  into 
others  of  incurring  the  like  punifliment  ;  and  to  fup- 
prefs  the  reading  three  book3  which  he  had  wrote  ;  the 
iirft  being  the  Heptameron,  which  is  printed  at  the 
end  of  the  firft  volume  of  Agrippa's  work ;  the  fecond, 
that  which  is  called  by  Trithemius,  ELucidar'mm  ne- 
eromattthum  Petri  de  jlbatto ;  and  the  lafl,  that  which 
::  i milled  by  the  fame  author,  Liber  experimentorum 


rmrabilium  de  annulis  fecundum  xxviii.  manfiones  limit.  Aponoge* 
His  body  being  fecretly  taken  up  by  his  friends,  efca-       ton- 
ped  the  vigilance  of  the  inquifitors,  who  would  have         H 
burnt  it.   It  was  removed  feveral  times,  and  was  atlafl  Apopnyge. 
placed  in  the  church  of  St  Auguflin,  without  an  epi- 
taph or  any  mark  of  honour.    The  moft  remarkable 
book  which  Apoiio  wrote,  was  that  which  procured 
him  the  firname  of  Conciliator  ,•  he  wrote  alfo  a  piece 
intitled  De  medicina  omnimoda.     There  is  a  llory  told, 
of  him,  that,  having  no  well  in  his  houfe,  he  caufed 
his  neighbour's  to  be  carried  into  the  ftreet  by  devils, 
when  he  heard  they  had  forbidden  his  maid  fetching 
water  there.     He  had  much  better  (fays  Mr  Bayle) 
have  employed  the  devils  to  make  a  well  in  his  own 
houfe,  and  have  flopped  up  his  neighbour's  ;  or,  at 
leafl,  tranfported  it  into  his  houfe,  rather  than  into  the 
ftreet. 

APONOGETON  :  A  genus  of  the  digynia  order, 
belonging  to  the  heptandria  clafs  of  plants,  which  has 
no  Englifh  name.  The  calyx  is  an  oblong  omentum  ; 
there  is  no  corolla  ;  and  the  capfulas  are  three-feeded. 
There  are  two  fpecies,  natives  of  the  Indies. 

APONUS,  a  hamlet  near  Patavium,  with  warm 
baths.  It  was  the  birth-place  of  Livy,  (Martial) ;  and 
is  now  called  Albano.     E.  Long.  10.  N.   Lat.  45.  15. 

APOPEMPTIC,  in  the  ancient  poetry,  a  hymn 
addreffed  to  a  ftranger  on  his  departure  from  a  place  to 
his  own  country.  The  ancients  had  certain  holidays, 
wherein  they  took  leave  of  the  gods  with  apopemptie 
fongs,  as  fnppofing  them  returning  each  to  his  own 
country.  The  deities  having  the  patronage  of  divers 
places,  it  was  but  jufl  to  divide  their  prefence,  and  al- 
low fome  time  to  each.  Hence  it  was,  that  among  the 
Delians  and  Milefians  we  find  feafts  of  Apollo,  and 
among  the  Argians  feafts  of  Diana,  called  Epidemia, 
as  fuppofmg  thefe  deities  then  more  peculiarly  refi- 
dent  among  them.  On  the  lafl  day  of  the  feaft  they 
difmiffed  them,  following  them  to  the  altars  with  apo- 
pemptie hymns. 

APOPHASIS,  a  figure  in  rhetoric,  by  which  the 
orator,  fpeaking  ironically,  feems  to  wave  what  he 
would  plainly  infinnate  :  as,  Neither  will  I  mention 
thofe  things,  -which,  iflfbould,you  notwithftanding  could 
neither  confute  nor/peak  againft  them. 

APOPHLEGMATIZANTS,  in  pharmacy,  medi- 
cines proper  to  clear  the  head  from  fuperfiuous  phlegm, 
whether  by  fpitting  or  by  the  nofe. 

APOPHTHEGM,  a  fhort,  fententious,  and  inftruc- 
tive  remark,  pronounced  by  a  perfon  of  diftinguifhed 
character.  Such  is  that  of  Cyrus  :  He  is  unworthy  to 
be  a  magiftrate,  who  is  not  better  than  his  fubjecJs. 
Or  this :  He  that  will  not  take  care  of  his  own  buftnefs, 
will  be  forced  to  take  care  of  that  of  others.  Or  that  of 
Artaxerxes  Mnemon,  when  reduced  to  hunger  by  the 
lofs  of  his  baggage  :  How  much  p leaf ure  have  I  hither- 
to lived  a  ftranger  to  ?  Or  that  of  Cato,  Homines  nihil 
agendo  difcunt  male  agere.  Or,  finally,  that  of  Au- 
guflus,  Feftina  lenie.  The  apophthegms  of  Plutarch 
are  well  known. 

APOPHYGE,  in  architecture,  a  concave  part  or 
ring  of  a  column,  lying  above  or  below  the  flat  mem- 
ber. The  French  call  it  le  conge  a" en  bas,  or  d'en  haut : 
the  Italians,  cavo  di  bajfo,  or  difopra  ;  and  alfo  il  viv» 
di  bajfi.     The  apophyge  originally  was  no  more  than 
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ApophyGsthe  ring  or  ferril,  at  firfl  fixed  on  die  extremhies  of 


wooden  pillars,  to  keep  them  from  fplitting;  which 
Apoftacy.^  afterwards  was  imitated  in  flonc. 

APOPHYSIS,  in  anatomy,  a  procefs  or  protuberance 
of  a  bone.     See  Anatomy. 

APOPLEXY,  a  difteuiper  in  which  the  patient  is 
Suddenly  deprived  of  all  his  fenfes,  and  of  voluntary 
motion.     See  Medicine-/«(A'x. 

APORIA,  is  a  figure  in  rhetoric,  by  which  the 
fpeaker  fliows,  that  he  doubts  where  to  begin  for  the 
multitude  of  matter,  or  what  to  fay  in  fome  ftrangc  and 
ambiguous  thing ;  and  doth,  as  it  were,  argue  the  cafe 
with  himfelf.  Thus  Cicero  fays,  Whether  he  took  them 
from  his  fellows  more  impudently ,  gave  them  to  a  harlot 
more  lafcivioufly ,  removed  them  from  the  Roman  people 
mors  wickedly,  or  altered  them  more  prefumptuoufly,  I 
cannot  well  declare. 

APORON,  or  Atorime,  a  problem  difficult  to  re- 
fblve,  and  which  has  never  been  refolved,  though  it 
be  not,  in  itfelf,  impoffible. 

The  word  is  derived  from  ara-opo;,  which  fignifies 
fbmething  very  difficult,  and  impracticable ;  being 
formed  from  the  privative  «  and  .aropo«,  parage.  Such 
wc  conceive  the  quadrature  of  the  circle ;  the  duplica- 
ture  of  the  cube ;  the  trifection  of  an  angle,  &c.  When 
a  queftion  was  propofed  to  any  of  the  Greek  philofo- 
phers,  efpecially  of  the  feci:  of  Academifts ;  if  he  could 
not  give  a  folution,  his  anfwer  was,  A«ropf«,  /  cannot 
fee  through  it. — This  word  is  alfo  ufed  by  fome  law 
writers  for  an  inexplicable  fpeechor  difcourfe. 

APOSIOPESIS,  in  rhetoric,  otherwife  called  reti- 
cency,  a.ndfuppre£ion ;  a  figure,  by  which  a  perfon 
really  fpeaks  of  a  thing,  at  the  fame  time  that  he  makes 
a  fhow  as  if  he  would  fay  nothing  of  it.  The  word 
comes  from  <L<au<riam«.u,  I  am  filenf. — It  is  commonly 
ufed  to  denote  the  fame  with  ellipsis.  Jul.  Scaliger 
diftinguifhes  them.  The  latter,  according  to  him,  be- 
ing only  the  fuppreffion  of  a  word  ;  as,  me,  me  ;  adfum 
qui  feci :  the  former :  the  omitting  to  relate  fome  part 
of  the  action  ;  as, 

Dixerat,  atque  illam  media  inter  taliaferro 
Collapfam  adfpiciunt 

where  the  poet  does  not  mention  how  Dido  killed  her- 
felf. — This  figure  is  of  ufe  to  keep  up  the  grandeur  and 
fublimity  of  a  difcourfe. 

APOSPHRAGISMA,  (from  *=r«  <7<j>p*>;£w,  Ifeal,) 

in  antiquity,  the  figure  and  impreffion  of  a  feal It 

was  forbid  among  the  ancients  to  have  the  figure  or 
image  of  Ged  on  their  rings  and  feals.  To  this  pur- 
pofe  the  precept  of  Pythagoras,  Ev  J-axrVKia  tixma  Qw/j.h 
arifi<ptfiii !  But  in  procefs  of  time,  this  was  little  regard- 
ed ;  it  was  ufual  enough  to  have  the  figures  of  Egyp- 
tian and  other  deities,  as  well  as  of  heroes,  monfters, 
friends,  anceftors,  and  even  brutes,  on  their  daily li, 
or  ring-feals.  Thus  Casfar  had  the  image  of  Venus, 
Pollio  of  Alexander,  Auguftus  of  the  fphinx,  Pompey 
of  a  frog,  Lentulus  of  his  grandfather,  &c. 

APOSTACY,  the  abandoning  the  true  religion. 
The  primitive  Chriftian  church  diftinguifhed  fcveral 
kinds  of  apoflacy.  The  firfl,  of  thofe  who  went  over 
entirely  from  Chriftianity  to  Judaifm ;  the  fecond,'of 
thofe  who  mingled  Judaifm  and  Chriftianity  together; 
and  the  third,  of  thofe  who  complied  fo  far  with  the 
Vol.  IL, 


Jews  as  to  communicate  with  them  in  many  of  iheirun-  Apofticy 
lawful  practices,  without  making  a  formal  profdfion  of 
their  religion.     But  the  fourth  ibrt  was  of  thofe  who,  Apellate, 
after  having  been  fome  time  Christians,  voluntarily  re-        " 
lapfed  into  Paganifm. 

The  pervcrfion  of  a  Chriftian  to  Judaifm,  Paganifm 
or  other  falfe  religions,  was  punifhed  by  the  emperors 
Conftantius  and  Julian  with  confifcation  of  goods,  to 
which  the  emperors  Theodofius  and  Valcntinian  added 
capital  punifhment,  in  cafe  the  apoftate  endeavoured  to 
pervert  others  to  the  fame  iniquity.  A  punifhment  too 
fevere  for  any  temporal  laws  to  inflict ;  and  yet  the 
zeal  of  our  anceftors  imported  it  into  this  country  ;  for 
we  find  by  Bracton,  that  in  his  time  apoftatcs  were  to 
be  burnt  to  death.  Doubtlefs  the  prefervation  of  Chri- 
ftianity, as  a  national  religion,  is,  abftracted  from  its 
own  intrinfic  truth,  of  the  utmoft  confequence  to  the 
civil  ftate  :  which  a  fingle  inftancc  will  fufficiently  dc- 
monftrate.  The  belief  of  a  future  ftate  of  rewards  and 
punifhments,  the  entertaining  jnft  ideas  of  the  moral 
attributes  of  the  fupreme  Being,  and  a  firm  perfuafion 
that  he  fuperintends  and  will  finally  compenfatc  every 
action  in  human  life  (all  which  are  clearly  revealed  in 
the  doctrines  and  forcibly  inculcated  by  the  precepts, 
ofour  faviour  Chrift),  thefe  are  the  grand  foundation  of 
all  judicial  oaths  ;  which  call  God  to  witnefs  the  truth 
of  thofe  facts,  which  perhaps  may  be  only  known  to 
him  and  the  party  attefting :  all  moral  evidence  there- 
fore, all  confidence  in  human  veracity,  muft  be  weak- 
ened by  apoflacy,  and  overthrown  by  total  infidelity. 
Wherefore  all  affronts  to  Chriftianity,  or  endeavours  to 
depreciate  its  efficacy,  in  thofe  who  have  once  profefTed 
it,  are  highly  deferving  of  cenfure.  But  yet  the  lofs 
of  life  is  a  heavier  penalty  than  the  offence,  taken  in 
a  civil  light,  deferves;  and,  taken  in  a  fpiritual  light, 
our  laws  have  no  jurifdiction  over  it.  This  punifh- 
ment, therefore,  has  long  ago  become  obfolete ;  and 
the  ofFencc  of  apoflacy  was  for  a  long  time  the  object 
only  of  the  ecclefiafticalcourts,  which  corrected  the  of- 
fender profalute  ammo:.  But  about  the  clofe  of  the  laft 
century,  the  civil  liberties  to  which  we  were  then  re* 
ftored  being  ufed  as  a  cloke  of  malicioufnefs,  and  the 
mofl  horrid  doctrine  fubverfive  of  all  religion  being 
publicly  avowed  both  in  difcourfe  and  writings,  it  was 
thought  neceffary  again  for  the  civil  power  to  interpofe, 
by  not  admitting  thofe  mifcreants  to  the  privileges  of 
fociety,  who  maintained  fuch  principles  as  deflroyed  all 
moral  obligation.  To  this  end  it  was  enacted  by  fta- 
tute  9  and  10  W.  III.  c.  32.  That  if  any  perfon  edu- 
cated in,  or  having  made  profeflion  of,  the  Chriftian 
religion,  fliall  by  writing,  printing  teaching,  or  ad- 
vifed  fpeaking,  deny  the  Chriftian  religion  to  be  true, 
or  the  holy  Scriptures  to  be  of  divine  authority,  he  fliall 
upon  the  firft  offencebe  rendered  incapable  to  hold  any 
office  or  place  of  truft ;  and,  for  die  fecond,  be  render- 
ed incapable  of  bringing  any  action,  or  of  being  guar- 
dian, executor,  legatee,  or  purchafer  of  lands,  and 
fliall  fuffer  three  years  imprifonment  without  bail.  To 
give  room  however  for  repentance,  if,  within  four 
months  after  the  firft  conviction,  the  delinquent  will 
in  open  court  publicly  renounce  his  error,  he  is  dis- 
charged for  that  once  from  all  difabilities. 

APOSTASIS,  in  medicine,  the  fame  with  abfeefs. 

APOSTATE,  one  who  deferts  his  religion.  Among 
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thcRomanifts,  it  fignifies  a  man  who,  without  a  legal 
difpenfation,  forfakes  a  religious  order  of  which  he  had 
made  profeilion.     Hence, 

APOSTATA  capiendo,  in  the  Englilhlaw,  awrit 
that  formerly  lay  againft  a  perfon  who,  having  entered 
into  fome  order  of  religion,  broke  out  again,  and  wan- 
dered up  and  down  the  country. 

A  POSTERIORI,  or  demonftration  a  pofleriorl. 
See  Demonstration. 

APOSTIL,  in  matters  of  literature,  the  fame  with 
a  marginal  note. 

APOSTLE  properly  fignifies  a  meflenger  or  perfon 
lent  by  another  upon  fome  bufinefs ;  and  hence,  by  way 
of  eminence,  denotes  one  of  the  difciples  commiffioned 
by  Jefus  Chrift  to  preach  the  gofpel. 

Our  bleifed  Lord  felected  twelve  out  of  the  number 
of  his  difciples  to  be  invefted  with  the  apoftlefhip. 
Their  names  were  Simon  Peter,  Andrew,  James  the 
greater,  John,  Philip,  Bartholomew,  Thomas,  Mat- 
thew, James  the  lefs,  Jude  firnamed  Lebbeus  or  Thad- 
deus,  Simon  the  Canaanite,  and  Judas  Ifcariot.  Of 
thefe  Simon,  Andrew,  James  the  greater,  and  John, 
were  filhermen ;  and  Matthew  a  publican,  or  receiver 
of  the  public  revenues  :  of  what  profeffion  the  reft 
were,  we  are  not  told  in  fcripture  ;  though  it  is  pro- 
bable they  were  filhermen. 

There  are  various  conjectures  as  to  the  reafon  of  our 
Saviour's  making  choice  of  twelve  apoftles.  The  mofl 
probable  is,  that  it  might  be  an  allufion  to  the  twelve 
patriarchs,  as  the  founders  of  their  feveral  tribes ;  or  to 
the  twelve  chief  heads  or  rulers  of  thofe  tribes,  of  which 
the  body  of  the  Jewiih  nation  confifted.  This  opinion 
fcems  to  be  countenanced  by  what  our  Saviour  tells  his 
apoftles,  that  "  when  the  Son  of  man  fhall  fit  in  the 
throne  of  his  glory,  they  alfo  fhall  fit  upon  twelve 
thrones  judgiugthe  twelve  tribes  of  Ifrael." 

Our  Lord's  firft  commiffion  to  his  apoflles  was  in  the 
third  year  of  his  public  miniftry,  about  eight  months 
after  their  folemn  election  ;  at  which  time  he  fent  them 
out  by  two  and  two.  They  were  to  make  no  provi- 
fion  of  money  for  their  fubfiflence  in  their  journey, 
but  to  expect  it  from  thofe  to  whom  they  preached. 
They  were  to  declare,  that  the  kingdom  of  heaven, 
or  the  Meffiah,  was  at  hand  ;  and  to  confirm  their 
doctrine  by  miracles.  They  were  to  avoid  going  ei- 
ther to  the  Gentiles  or  to  the  Samaritans,  and  to  con- 
fine their  preaching  to  the  people  of  Ifrael.  In  obe- 
dience to  their  Mafter,  the  apoftles  went  into  all  the 
parts  of  Paleftine  inhabited  by  the  Jews,  preaching 
the  gofpel,  and  working  miracles.  The  evangelical 
hiftory  is  filent  as  to  the  particular  circumflances  at- 
tending this  firft  preaching  of  the  apoflles  ;  and  only 
informs  us,  that  they  returned,  and  told  their  Mafter 
of  all  that  they  had  done. 

Their  fecond  commiffion,  juft  before  our  Lord's  a- 
fcenfion  into  heaven,  was  of  a  more  extenfive  and  par- 
ticular nature.  They  were  now  not  to  confine  their 
preaching  to  the  Jews,  but  to  "  go  and  teach  all  na- 
tions, baptizing  them  in  the  name  of  the  Father,  and 
of  the  Son,  and  of  the  Holy  Ghoft."  Accordingly 
they  began  publicly,  after  our  Lord's  afcenfion,  to  ex- 
ercife  the  office  of  their  miniftry,  working  miracles 
daily  in  proof  of  their  miflion,  and  making  great  num- 
bers of  coverts  to  the  Chriftian  faith.  This  alarmed 
ihe  Jewiih  Sanhedrim  ;  whereupon  the  apoftles  were 


apprehended,  and,  being  examined  before  the  liigh  Apoftk. 
prieft  and  elders,  were  commanded  not  to  preach  any 
more  in  the  name  of  Chrift.  But  this  injunction  did 
not  terrify  them  from  perfifting  in  the  duty  of  their 
calling ;  for  they  continued  daily,  in  the  temple,  and 
in  private  houfes,  teaching  and  preaching  the  gofpel. 

After  the  apoftles  had  exercifed  their  miniftry  for 
twelve  years  in  Paleftine,  they  refolved  to  dilperfc 
themfelves  in  different  parts  of  the  world,  and  agreed 
to  determine  by  lot  what  parts  each  fhould  take.  Ac- 
cording to  this  divifion,  St  Peter  went  into  Pontus, 
Galatia,  and  thofe  other  provinces  of  the  Leffer  Afia. 
St  Andrew  had  the  vail  northern  countries  of  Scythia 
and  Sogdiana  allotted  to  his  portion.  St  John's  was 
partly  the  fame  with  Peter's,  namely,  the  Leffer  Afia. 
St  Philip  had  the  Upper  Afia  affigned  to  him,  with 
fome  parts  of  Scythia  and  Colchis.  Arabia  Felix  fell 
to  St  Bartholomew's  fhare.  St  Matthew  preached  in 
Chaldsea,  Perfia,  and  Parthia.  St  Thomas  peached  like- 
wife  in  Parthia  ;  as  alfo  to  the  Hyrcanians,  Bactrians, 
and  Indians.  St  James  the  lefs  continued  in  Jerufa- 
lem,  of  which  church  he  was  bilhop.  St  Simon  had 
for  his  portion  Egypt,  Cyrene,  Libya,  and  Maurita- 
nia ;  St  Jude  Syria  and  Mefopotamia  ;  and  St  Mat- 
thias, who  was  chofen  in  the  room  of  the  traitor  Ju- 
das, Cappadocia  and  Colchis.  Thus,  by  the  difperlion 
of  the  apoftles,  Chriilianity  was  very  early  planted  in 
a  great  many  parts  of  the  world.  We  have  but  very 
fhort  and  imperfect  accounts  of  their  travels  and  ac- 
tions. 

In  order  to  qualify  the  apoftles  for  the  arduous  talk 
of  converting  the  world  to  the  Chriftian  religion,  they 
were  in  the  firft  place,  miraculoufly  enabled  to  fpeak 
the  languages  of  the  feveral  nations  to  whom  they'  were 
to  preach  :  and,  in  the  fecond  place,  were  endowed 
with  the  power  of  working  miracles,  in  confirmation 
of  the  doctrines  they  taught ;  gifts  which  were  unne- 
ceffary,  and  therefore  ceafed,  in  the  after  ages  of  the 
church,  when  Chriftianity  came  to  be  eflabliflied  by 
the  civil  power. 

St  Paul  is  frequently  called  the  apoflle,  by  way  of 
eminence ;  and  the  apoflle  of  the  Gentiles,  becaufe  his 
miniftry  was  chiefly  made  ufe  of  for  the  convcrfion  of 
the  Gentile  world,  as  that  of  St  Peter  was  for  the 
Jews,  who  is  therefore  ftiled  the  apoflle  of  the  cirewn- 
cifion.  The  feveral  apoftles  are  ufually  reprefented 
with  their  refpective  badge's  or  attributes  ;  St  Peter 
with  the  keys ;  St  Paul  with  a  fword  ;  St  Andrew 
with  a  crofs  or  faltier ;  St  James  minor  with  a  fuller's 
pole ;  St  John  with  a  cup,  and  winged  ferpent  flying 
from  it ;  St  Bartholomew  with  a  knife  ;  St  Philip 
with  a  long  ftaff,  whofe  upper  end  is  formed  into  a 
crofs ;  St  Thomas  with  a  lance  ;  St  Matthew  with  a 
hatchet ;  St  Matthias  with  a  battle-ax  ;  St  James  ma- 
jor with  a  pilgrim's  ftaff  and  a  gourd-bottle  j  St  Simon 
with  afaw ;  and  St  Jude  with  a  club. 

This  appellation  was  alfo  given  to  the  ordinary  tra- 
velling minifters  of  the  church. — Thus  St  Paul,  in  the 
epiftle  to  the  Romans,  xvi.  7.  fays,  "  Salute  Andro- 
nicus  and  Junia,  mykinfmenand  fellow prifoners,  who 
are  of  note  among  the  apoftles.""  It  was  likewife  a 
title  given  to  thofe  fent  by  the  churches  to  carry  their 
alms  to  the  poor  of  other  churches.  This  nfage  they 
borrowed  from  the  fynagogues,  who  called  thofe  whom 
they  fent  on  thi;s  meffage  by  the  fame  name  ;  and  the 
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Apoftlc.    function  or  office  itfelf  mremxii,  apoftole,  q.  d.  miftion. 
' "  '->'     '  Thus  St.  Paul,  writing  to  the  Philippians,  tells  them, 
that  Epaphroditns  their  apoftle  had  miniftered  to  his 
Wants,  ch.  ii.  25. 

The  appellation  is  ■given  in  like  manner  to  thofe  per- 
fons who  firft  planted  the  Chriftian  faith  in  any  place. 
Thus  Dionyfius  of  Corinth  is  called  the  apoj/le  of 
France;  Xavier,  the  apoftle  of  the  Indies,  Sec.  In  the 
Eaft  Indies  the  Jefuit  miffionaries  are  alfo  called  a- 
foftles. 

Apostle  is  alfo  ufed  among  the  Jews  for  a  kind 
of  officer  anciently  fent  into  the  feveral  parts  and  pro- 
vinces in  their  jurifdiclion,  by  way  of  vifitor  or  com- 
miffary,  to  fee  that  the  laws  were  duly  obferved,  and 
to  receive  the  monies  collected  for  the  reparation  of 
the  temple,  and  the  tribute  payable  to  the  Romans. 
The  Theodofian  code,  lib.  xiv.  De  Judais,  calls  thofe 
apofto/i,  qui  ad  exigendumaurum  atque  argentum  a  pa- 
triarchs certo  tempore  diriguntur.  Julian  the  apoftate 
remitted  the  Jews  the  apoftole,  «Kro?o*.» ;  that  is,  as  he 
himfelf  explains  it,  the  tribute  they  had  been  accuf- 
tomed  to  fend  him.  Thefe  apoftles  were  a  degree  be- 
low the  officers  of  the  fynagogues  called  patriarchs, 
and  received  their  commiffions  from  them.  Some  au- 
thors obferve,  that  St  Paul  had  borne  this  office  ;  and 
that  it  is  this  he  alludes  to  in  the  beginning  of  the 
epiftle  to  the  Galatians  :  as  if  he  had  faid,  Paul,  no 
longer  an  apoftle  of  the  fynagogue,  nor  fent  thereby 
to  maintain  the  law  of  Mofcs,  but  now  an  apoftle  and 
envoy  of  Jefus  Chrift,  &c.  St  Jerom,  though  he  does 
not  believe  that  St  Paul  had  been  an  apoftle  of  this 
kind,  yet  imagines  that  he  alludes  to  it  in  the  pafTage 
juft  cited. 

Apostle,  in  the  Greek  liturgy,  is  particularly 
ufed  for  a  book  containing  the  epiftles  of  St  Paul, 
printed  in  the  order  wherein  they  are  to  be  read  in 
churches,  through  the  courfe  of  the  year.  Another 
book  of  the  like  kind,  containing  the  Gofpels,  is  called 
'E.va.tyiKtvi ,  Gofpel. — The  apoftlc,  of  late  days,  has  alfo 
contained  the  other  canonical  epiftles,  the  A<5ts  of  the 
Apoftles,  and  the  Revelations.  Hence  it  is  alfo  called 
Ails  of  the  Apoftles,  npufaToyoxtc;  that  being  the  firft 
book  in  it. 

Apostle  is  alfo  thought  by  many  to  have  been  the 
original  name  for  bifhops,  before  the  denomination  bi- 
Jbop  was  appropriated  to  their  order.  Thus  Theodo- 
ret  fays  exprefsly,  the  fame  perfons  were  anciently 
called  promifcuoufly  both  biihops  and  prefbyters,  whilft 
thofe  who  are  now  called  biihops  were  called  apoftles. 
In  the  arfenal  of  Bremen,  there  are  twelve  pieces  of 
cannon  called  the  Twelve  Apoftles,  on  a  fuppofition  that 
the  whole  world  muft  be  convinced,  and  acquiefce  in 
the  preaching  of  fuch  apoftles. 

Apostles'  Creed:  A  formula,  or  fummary,  of  the 
Chriftian  faith,  drawn  up,  according  to  Ruffinus,  by 
the  apoftles  themfclves  ;  who,  during  their  ftayat  Jc- 
rufalem,  foon  after  our  Lord's  afcenfion,  agreed  upon 
this  creed,  as  a  rule  of  faith,  and  as  a  word  of  diftinc- 
tion  by  which  they  were  to  know  friends  from  foes. 
Baronius,  and  fome  other  authors,  conjedture,  that 
they  did  not  compofe  it  till  the  fecond  year  of  the  reign 
of  Claudius,  a  little  before  their  difperfion.  As  to 
their  manner  of  compofing  it,  fome  fancy,  that  each 
apoftle  pronounced  his  article,  which  is  the  reafon  of 
its  being  called  fymbolum  apoftolicum  it,  being  made  up 


of  fentences  jointly  contributed,  after  the  manner  of   Apoftle 
perfons  paying  each  their  club  {fymbolum)  or  (hare  of        II 
a  reckoning.  Apoftolate. 

But  there  are  reafons  which  may  induce  us  toquef- 
tion  whether  the  apoftles  compofed  any  fuch  creed  as 
this.  For,  firft,  neither  St  Luke  in  the  Acts,  nor  any 
other  ecclefiaftical  writer  before  the  Jth  century,  make 
any  mention  of  an  affembly  of  the  apoftles  in  order  to 
the  compofing  of  a  creed.  Secondly,  the  fathers  of 
the  three  firft  centuries,  in  difputing  againft  here- 
tics, endeavour  to  prove  that  the  doctrine  contained  in 
this  creed  was  the  fame  which  the  apoftles  taught ;  but 
they  never  pretend  that  the  apoftles  compofed  it. 
Thirdly,  if  the  apoftles  had  made  this  creed,  it  would 
have  been  the  fame  in  all  churches,  and  in  all  ages  ; 
and  all  authors  would  have  cited  it  after  the  fame  man- 
ner. But  the  cafe  is  quite  otherwife.  In  the  fecond 
and  third  ages  of  the  church,  there  were  as  many 
creeds  as  authors,  and  one  and  the  fame  author  fets 
down  the  creed  after  a  different  manner  in  feveral  pla- 
ces of  his  works  ;  which  is  an  evidence  that  there  wag 
not  at  that  time  any  creed  which  was  reputed  to  be 
the  apoftles'.  In  the  4th  century,  Ruffinus  compares 
together  the  three  ancient  creeds  of  the  churches  of 
Aquileia,  Rome,  and  the  Eaft,  which  differ  very  con- 
fiderably  in  the  terms.  Befides,  thefe  creeds  differed 
not  only  in  the  terms  and  expreffions,  but  even  in  the 
articles,  fome  of  which  were  omitted  in  one  or  other 
of  them ;  fuch  as  thofe  of  the  defcentinto  hell,  the  com- 
munion of  the  faints,  and  the  life  everlafting.  From 
thefe  reafons  it  may  be  gathered,  that  tho'  this  creed 
may  be  faid  to  be  that  of  the  apoftles  in  regard  to  the 
do&rines  contained  therein,  yet  it  is  not  to  be  referred 
to  them  as  the  authors  and  firft  compofers  of  it.  Who 
was  the  true  author  of  it,  is  not  fo  eafy  to  determine  ; 
though  its  great  antiquity  may  be  inferred  from  hence, 
that  the  whole  form,  as  it  now  Hands  in  the  Englifh 
liturgy,  is  to  be  found  in  the  works  of  St  Ambrofe  and 
Ruffinus,  the  former  of  whom  flourifhed  in  the  3d  cen- 
tury, and  the  latter  in  the  4th  century. 

The  primitive  Chriftians,  in  regard  they  always  con- 
cealed this  and  their  other  myfteries,  did  not  publicly 
recite  the  creed,  except  at  the  times  of  baptifm  ;  which, 
unlefs  in  cafes  of  neceffity,  were  only  at  Eafter  and 
Whitfuntide.  The  conftant  repeating  it  was  not 
introduced  into  the  church  till  the  end  of  the  jth  cen- 
tury; about  which  time  Petrus  Gnapheus,  bifhop  of 
Antioch,  prefcribed  the  recital  of  it  every  time  divine 
fervice  was  performed. 

APOSTOLARE,  Apostolicare,  apofloliz'mg,  ire 
fome  middle-age  writers,  denotes  the  being  preferred 
to  the  dignity  of  pope. 

APOSTOLATE,  in  a  general  fenfe,  is  ufed  for 
million.  In  this  fenfe,  Olearius  has  a  difcourfe  con- 
cerning the  apoftolate  of  Chrift. 

Apostolate  more  properly  denotes  the  dignity  or 
office  of  an  apoftle  of  Chrift;  but  it  is  alfo  ufed,  ire 
ancient  writers,  for  the  office  of  a  bifhop.  In  this 
fenfe  we  meet  with  feveral  letters,  petitions,  requefts, 
&c.  directed  to  biihops  under  the  title  of  your  apofto- 
late, or  apoftalatus  vefter.  But  as  the  title  apoftolicus 
had  been  appropriated  to  the  pope,  fo  that  at  apoftolate 
became  at  length  reftrained  to  the  fole  dignity  of 
the  popedom.  Every  bilhop's  fee  was  anciently  dig- 
nified with  the  title  of  fedes  apoftolica,  an  apoftolical 
R2  fee 
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Apoftoli    fee,  which  is  now  the  peculiar  denomination  of  the  fee 
II         of  Rome. 
!d:      APOSTOLI,  in  a  law,  denote  thofe  letters  miffive 
which  are  demanded  in  cafes  of  appeal. 

APOSTOLIC,  Apostolical,  fomething  that  re- 
lates to  the  apoflles,  or  defcends  from  them.  Thus  we 
fay,  the  apoftolical  age,  apoftolical  doctrine,  apofiolical 
character,  conftitutions,  traditions,  &c. 

Apostolic,  in  the  primitive  church,  was  an  appel- 
lation given  to  all  fuch  churches  as  were  founded  by 
the  apoftles ;  and  even  to  the  bifliops  of  thofe  churches, 
as  being  the  reputed  fucceffors  of  the  apoftles.  Thefe 
were  confined  to  four,  viz.  Rome,  Alexandria,  Anti- 
och,  and  Jerufalem.  In  after-times,  other  churches 
affumed  the  fame  quality,  on  account,  principally,  of 
the  conformity  of  their  doctrine  with  that  of  the  chur- 
ches which  were  apofiolical  by  foundation,  and  becanfe 
all  bifhopsheld  themfelves  fucceffors  of  the  apoflles,  or 
acled  in  their  diocefes  with  the  authority  of  apoflles. 

The  firfl  time  the  term  apojloltcal  is  attributed  to 
bilhops,  as  fuch,  is  in  a  letter  of  Clovis  to  the  council 
of  Orleans,  held  in  511,  though  that  king  does  not 
there  exprefsly  denominate  them  apofiolical,  but  (apo- 
ftolicafede  dignijjimi)  highly  worthy  of  the  apofiolical 
"fee.  Inj8i,  Guntram  calls  the  bifliops,  met  at  the 
council  of  Mafon,  apofiolical  pontiffs,  apofiolici  pou- 
tifices. 

In  progrefs  of  time,  the  bifhop  of  Rome  growing  in 
power  above  the  reft,  and  the  three  patriarchates  of 
Alexandria,  Antioch,  and  Jerufalem,  falling  into  the 
hands  of  the  Saracens,  the  title  apofiolical  was  retrain- 
ed to  the  pope  and  his  church  alone.  Though  fome 
of  the  popes,  and  St  Gregory  the  Great,  not  content- 
ed to  hold  the  title  by  this  tenure,  began,  at  length, 
to  inlifl,  that  it  belonged  to  them  by  another  pecu- 
liar right,  as  being  the  fucceffors  of  St  Peter.  The 
country  of  Rhcimsin  1049,  declared  that  the  pope  was 
the  fole  apofiolical  primate  of  the  univerfal  church. 
And  hence  a  great  number  of  apoflolicals  ;  apofiolical 
fee,  apofiolical  nuncio,  apofiolical  notary,  apofiolical 
brief,  apofiolical  chamber,  apofiolical  vicar,  &c. 

Apostolical  Conftitutions.    See  Constitution. 

Apostolical  Traditions.     See  Trad  i  t  i  o  n. 

Apostolical  Fathers  is  an  appellation  ufually  given 
to  the  writers  of  the  firfl  century  who  employed  their 
pens  in  the  canfe  of  Chriftianity.  Of  thefe  writers, 
Cotelerius,  and  after  him  Le  Clerc,  have  publiflied  a 
collection  in  two  volumes,  accompanied  both  with  their 
own  annotations  and  the  remarks  of  other  learned 
men. 

APOSTOLIANS,  a  feci;  of  the  Mennonites,  which 
firft  fprting  up  in  the  year  1664,  and  derived  its 
name  from  Apoftool,  one  of  the  Mennonite  miniflers 
at  Amfterdam.  They  concurred  with  them  in  doc- 
trine, and  admitted  to  their  communion  thofe  only 
who  profefTed  to  believe  all  the  fentiments  which  are 
contained  in  their  public  confeffion  of  faith. 

APOSTOLICI,  or  Apostolics,  was  a  name  af- 
firmed by  three  different  feels,  on  account  of  their  pre- 
tending to  imitate  the  manner  and  practice  of  the  apo- 
flles. The  firft  apofiolici,  otherwife  called  Apotatlitte 
and  Apotatlici,  rofc  out  of  the  Encratitse,  and  Cathari, 
in  the  third  century.  They  made  profeffion  of  ab- 
staining from  marriage,  and  the  ufe  of  wine,  riefh,  mo- 
ney, &c. 


Gerhard  Sagarelli  was  the  founder  of  the  fecond   Apoftoli- 
fecl;  he  obliged  his  followers    to  go  from  place  to       "im 
place  as  the  apoflles  did,  to  wander  about  cloathed  in         I'  „. 
white,  with  long  beards,    difhevelled  hair,  and  bare  ■AP^ai" 
heads,  accompanied  with  women,'  whom  they  called  ■ 
their  fpirimal   fillers.     They  likewife  renounced  all 
kinds  of  property  and  poffeflions,  inveighed  againfl  the 
growing  corruption  of  the  church  of  Rome,  predicted 
its  overthrow,  and  the  eftablifliment  of  a  purer  church 
on  its  ruins.     Sagarelli  was  burnt  alive  at  Parma  in  the 
year  1300,  and  was  afterwards  fucceeded  by  Dulci- 
nus,  who  added  to  the  character  of  an  apoftle  thofe  of 
a  prophet  and  a  general,   and  carried  on  a  bloody  and 
dreadful  war  for  the  fpace  of  more  than  two  years  a- 
gainft  Raynerius,  bifhop  of  Vercelli ;  he  was  at  lengtk 
defeated,  and  put  to  death  in  a  barbarous  manner  in 
the  year   1 307.     Neverthelefs,  this  feci  fubiifted  in 
France,  Germany,  and  in  other  countries,  till  the  be- 
ginning of  the  fifteenth  century,  when  it  was  totally 
extirpated  under  the  pontificate  of  Boniface  IX. 

The  other  branch  of  apofiolici  were  of  the  twelfth 
century.  Thefe  alfo  condemned  marriage,  preferring 
celibacy,  and  calling  themfelves  the  chafte  brethren 
and  filters;  though  each  was  allowed  a  fpiritual  fifter, 
with  whom  he  lived  in  a  domeftic  relation  ;  and  on  this 
account  they  have  been  charged  with  concubinage  : 
they  held  it  unlawful  to  take  an  oath  ;  they  fet  afide 
the  ufe  of  baptifm  ;  and  in  many  things  imitated  the 
Manichees.  Bernard  wrote  againft  this  feet:  of  apo- 
fiolici. 

APOSTOLICUM  is  a  peculiar  name  given  to  a 
kind  of  fong  or  hymn,  anciently  ufed  in  churches. 
The  apoftilicum  is  mentioned  by  Greg.  Thaumaturgus 
as  ufed  in  his  time.  Voflius  underftands  it  as  fpoken 
of  the  apoflles  creed  :  Suicer  thinks  this  impoflible,  for 
that  this  creed  was  then  unknown  in  the  churches  of 
the  eaft. 

APOSTROPHE,  in  rhetoric,  a  figure  by  which  a 
perfon  who  is  either  abfent  or  dead  is  addreffed  as  if 
he  were  prefent,  and  attentive  to  us.  This  figure  is, 
in  boldnefs,  a  degree  lower  than  the  addrefs  to  per- 
fonified  objecls  (fee  Personification)  ;  fmce  it  re- 
quires a  lefs  effort  of  imagination  to  fuppofe  perfons 
prefent  who  are  dead  or  abfent,  than  to  animate  infen- 
fible  beings  and  direct  our  difcourfe  to  them.  The 
poems  of  Offian  abound  with  the  moft  beautiful  inftan- 
ces  of  this  figure.  "  Weep  on  the  rocks  of  roaring 
winds,  O  maid  of  Iniftore  !  Bend  thy  fair  head  over 
the  waves,  thou  fairer  than  the  ghoft  of  the  hills 
when  it  moves  in  a  fun-beam  at  noon  over  the  filence 
ofMorven!  He  is  fallen!  Thy  youth  is  low  j  pale 
beneath  the  fword  of  Cuchullin  !" 

Apostrophe,  in  grammar,  the  contraction  of  a 
word  by  the  ufe  of  a  comma  :  as  call' d  for  called,  t/10' 
for  though. 

APOTACTITiE,  or  Apotactici,  an  ancient  fe&, 
who  affecting  to  follow  the  evangelical  counfels  of  po» 
verty,  and  the  examples  of  the  apoflles  and  primitive 
Chriftians,  renounced  all  their  effecls  and  poffeflions. 
It  does  not  appear  that  they  gave  into  any  errors  du- 
ring their  firft  ftate  ;  fome  ecclefiaftical  writers  affurc 
us  they  had  divers  holy  virgins  and  martyrs  under  the 
perfecution  of  Diocletian,  in  the  fourth  century  ;  but 
they  afterwards  fell  into  the  opinions  of  the  Encratitas, 
and  taught  that  the  renouncing  of  all  riches  was  not 

only 
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Apotei-    only  a  matter  of  counfel  and  advice,  but  of  precept 

chifmus  .  and  neceffity.     And  hence  the  iixth  law  in  the  Theo- 

Jl  '  „    dofian  code  joins  the  Apotaditae  with  the  Eunomians 
•ApoAeofo.  an(,  Ariaus>J 

APOTEICHISMUS,  in  the  ancient  military  art, 
a  kind  of  line  of  circumvallation  drawn  round  a  place 
in  order  to  beficgc  it.  This  was  alfo  called  perheichif- 
vius.  The  firft  thing  the  ancients  went  about,  when 
they  defigned  to  lay  clofe  fiege  to  a  place,  was  the  Apo- 
tcichifnuis ;  which  fometimes  confided  of  a  double  wall 
or  rampart,  raifed  of  earth  ;  the  innermoft  to  prevent 
fudden  rallies  from  the  town,  the  outermoft  to  keep  off 
foreign  enemies  from  coming  to  the  relief  of  the  be- 
fieged.  This  anfwered  to  what  are  called  lines  of  con- 
travallation  and  circumvallation  among  the  moderns. 

APOTHECARY,  one  who  pradifes  the  art  of 
pharmacy.  In  London,  the  apothecaries  are  one  of  the 
city-companies.  They  were  incorporated  by  a  char- 
ter from  king  James.  I.  procured  at  the  felicitation 
of  Dr  Mayernv,  and  Dr  Aitkens :  till  that  time  they 
only  made  a'part  of  the  grocers  company ;  plums, 
.fugar,  fpice,  Venice  treacle,  mithridate,  &c.  were 
fold  in  the  fame  fliop  and  by  the  fame  perfon.  The 
reafbnof  feparating  them  was,  that  medicines  might  be 
be  better  prepared,  and  in  oppofition  to  divers  per- 
fons  who  impofed'unwholefome  remedies  on  the  people. 
By  an  act  which  was  made  perpetual  in  the  ninth  year 
of  George  I.  they  are  exempted  from  ferving  upon  ju- 
ries, or  in  ward  and  parifli  offices.  They  are  obliged 
to  make  up  their  medicines  according  to  the  formulas 
prefcribed  in  the  college  difpenfatory ;  and  are  liable 
to  have  their  mops  vifited  by  the  cenfors  of  the  college, 
who  are  empowered  to  deftroy  fuch  medicines  as  they 
think  not  good. 

They  have  a  hall  in  Black  Friars,  where  there  are  two 
fine  elaboratories,  out  of  which  all  the  fnrgeons  cherts 
are  fupplied  with  medicines  for  the  royal  Britilh  navy. 

To  his  majefly  belong  two  apothecaries  :  the  falary 
to  die  firft,  320 1.  to  the  fecond,  2.75 1. — To  the  houfe- 
hold  belong  alfo  two. 

The  charitable  difpenfation  of  medicines  by  the 
Chinefe  is  well  deferving  notice.  They  have  a  ftone, 
which  is  ten  cubits  high,  erected  in  the  public  fquares 
of  their  cities:  on  this  ftone  are  engraved  the  names 
of  all  forts  of  medicines  with  the  price  of  each;  and 
when  the  poor  ftand  in  need  of  any  relief  from  phyfic, 
they  go  to  the  treafury,.  where  they,  receive  the  price 
each  medicine  is  rated  at. 

Apothecary.,  Apothecarius,'m  writers  of  the  middle 
age,  denotes  a  fhop-keeper,  or  ware-houfe  keeper. 

ApoTHECARiusisalfoufedto  denote  a  ftore-keeper, 
or  officer  appointed  to  have  the  direction  of  a  maga- 
zine, granary,  &c._ in  which  fenfe  apothecarii  is  fome- 
times rendered  by  horearii  and  ratio narir. 

APOTHEOSIS,  in  antiquity,  an  heathen  ceremo- 
ny, whereby  their  emperors  and  great  men  were  placed 
among  the  gods.  The  word  is  derived  from  ami,  and 
©sot,  Cod. 

After  the  ap.otheofis,  which  the  alfo  called  deifica- 
tion and  confecration,.  temples,  altars,  and  images  were 
erected  to  the  new  deity ;  facrifices,  &c.  were  offered, 
and  colleges  of  priefts  inftituted. 

It  was  one  of  the  doi5irines  of  Pythagoras  which  he 
had. borrowed  from  the  Chalde.es,  that  virtuous  perfons 
after  their  death  were,  raifed  into  the  order  of  the  gods. 


And  hence  the  ancients  deified  all   the  inventors  of  Apoth<» 
things  ufeful  to  mankind  ;  and  thofe  who  had  done     raP'a> 
any  important  fervice  to  the  commonwealth. — Tibcri-         ' 
us  propofed  to  the  Roman  fenate  the  apothcofis  of  Jc-  for""*"*; 
fus  Chrift,  as  is  related  by  Eufebius,  Tcrtullian,  and 
Chryfoftom. 

Juvenal  rallying  the  frequent  apotheofes,  introducss 
poor  Atlas,  complaining  that  he  was  ready  to  fink  un- 
der the  burden  of  fo  many  new  gods  as  were  every  day 
added  to  the  heavens.  Seneca  ridiculed  the  apothcoiis 
of  Claudius  with  admirable  humour. 

The  ceremony,  according  to  Hcrodian's  defcription, 
was  as  follows :  after  the  body  of  the  deceafed  had 
been  burnt  with  theufualfolemnities,  an  image  of  wax, 
exactly  refembling  him,  was  placed  on  an  ivory  couch, 
where  it  lay  for  feven  days,  attended  by  the  fenate  and 
ladies  of  the  higheft  quality  in  mourning;  and  then 
the  young  fenators  and  knights  bore  the  bed  of  ftate 
.  through  the  via  facra  to  the  old' forum,  and  from  thence 
to  the  campus  martins,  where  it  was  depofited  upon 
an  edifice  built  in  form  of  a  pyramid.  The  bed  being 
thus  placed  amidft  a  quantity  of  fpices  and  other  com- 
.  bnftibles,  and  the  knights  having  made  a  folcmn  pro- 
ceffion  round  the  pile,  the  new  emperor,  with  a  torch 
in  his  hand,  fet  fire  to  it,  whilft  an  eagle,  let  fly  from 
the  top  of  the  building,  and  mounting  in  the  air  with 
a  firebrand,  was  fuppofed  to  convey  the  foul  of  the  de- 
ceafed to  heaven  j  and  thenceforward  he  was  ranked 
among  the  gods. 

We  often  meet  with  the  confecration  or  apotheofis- 
of  emperors  reprefented  on  medals;  where  we  fee  the 
pyramids  of  feveral  ftories,  each  growing  lefs  and  lefs ; 
we  fee  alfo  the  eagles  flying  away  with  the  fouls  of  the 
deceafed  emperors..  A  gem  in  the  mufazam  of  Bran- 
denburg, reprcfents  the  apotheofis.  of  Julius  Casfar, 
mounted  upon  the  celeftial  globe,  and  holding  an  helm 
in  his  hand,  as  if  he  were  now  the  governor  of  heaven, 
as  before  of  the  earth.    See  Deification. 

APOTHERAPIA,  (from  «ao8t?«irtua, .  I  cure),  in 
phyfic,  properly  denotes  a  complete  or  finifhed  cure.. 

AroTHERAPiA  is  alfoufed,  inthegymnafticart,  for 
the  laft  part  of  all  regular  exercife,  viz.  friction  or  unc- 
tion with  oil,  before  as  well  as  after  bathing.  The  de- 
fign  of  this  was  partly  to  cleanfe  the  fkinfrom  any  filth 
or  duft  it  might  have  contracted  during  the  exercife, 
and  partly  to  remove  wearinefs. 

APOTOME,  in  geometry,  the  difference  between 
two  incomenfurable  lines. 

ApoTOME,in  mufic,  thedifference  between  a  great* 
erandlefferfemi-tone;  expreffed  by  the  ratio,  128  ;  125.. 

APOTROPjEA,  (from  a«roTfs/sr<»,  I  avert),  in  the 
ancient  poetry,  verfes  compofed  for  averting  the  wrath 
ofincenfed  deities;  and  the  deities  invoked  for  avert 
ing  any  threatened  misfortune  were  called  Apotrepeans  z 
theywere  alfocalled  Alexicaci,irom  aXij-o,  I  drive  away  3 
and  Averrunci  from  averrttneo,  which  denotes  the  fame. 

APOZEM,  in  medicine,  the  fame  with  decoction. 
See  Decoction.. 

APPARATUS,  a  term  ufed  to  denote  a  complete 
fet  of  inftruments,  or  other  iitenfils,  belonging  to  any 
artift  or  machine. 

Apparatus  is  frequently  ufed  for  the  operation  of 
cutting  for  the  ftone.  For  this  there  are  three  forts 
of  apparatus,  viz.  the  imal),  great,  and  high  apparatus. 
See  Surgery. 
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Apparatus  Apparatus  is  alfo  ufed  as  a  title  of  feveral  books 
'  '.  .  compofed  in  form  of  catalogues,  bibliothecas,  ditStio- 
.  PP^'1'™  naries,  &c.  for  the  eafeand  convenience  of  fludy.  The 
apparatus  to  Cicero  is  a  kind  of  concordance,  or  col- 
lection of  Ciceronian  phrafes,  &c.  The  apparatus  facer 
of  PofTevin,  is  a  collection  of  all  kinds  of  ecclefiaflical 
authors  printed  in  161 1,  in  three  volumes. — GlofTaries, 
comments,  &c.  are  alfo  frequently  called  Apparatufes. 

APPARENT,  in  a  general  fenfe,  fomething  that 
is  vilible  to  the  eyes,  or  obvious  to  the  understanding. 

Apparent,  among  mathematicians  and  aftronomers, 
denotes  things  as  they  appear  to  us,  in  contradiftinftion 
from  real  or  true  ;  thus  we  fay,  the  apparent  diameter, 
diftance,  magnitude,  place,  figure,  &c.  of  bodies. 

Apparent  Heir,  inlaw.  No  inheritance  can  veft,  nor 
can  any  perfon  be  the  aftual  complete  heir  of  another, 
till  the  anceftor  is  previoudy  dead.  Nemo  eft  hxres  vi- 
ventis.  Before  that  time  the  perfon  who  is  next  in  the 
line  of  fucceflion  is  called  an  heir  apparent,  or  heir  pre- 
fumptive.  Heirs  apparent  are  fucb,  whofe  right  of  in- 
heritance is  iudefeafible,  provided  they  outlive  the  an- 
ceftor ;  as  the  eldeft  fon  or  his  iflbe,  who  mufl  by  the 
courfe  of  the  common  law  be  heirs  to  the  father  when- 
ever he  happens  to  die.  Heirs  prefumptive  are  fnch, 
Who,  if  the  anceftor  mould  die  immediately,  would  in 
the  prefent  circumftances  of  things  be  his  heirs :  but 
whofe  right  of  inheritance  may  be  defeated  by  the  con- 
tingency of  fome  nearer  heir  being  born ;  as  a  brother 
or  nephew,  whofe  prefumptive  fucceflion  may  be  de- 
ftroyed  by  the  birth  of  a  child ;  or  daughter,  whofe 
prefent  hopes  may  be  hereafter  cut  off  by  the  birth  of 
a  fon.  Nay,  even  if  the  eftate  hath  defcended,  by  the 
death  of  the  owner,  to  fuch  a  brother,  or  nephew,  or 
daughter ;  in  the  former  cafes,  the  eftate  lhall  be  di- 
verted and  taken  away  by  the  birth  of  a  porthumous 
child  ;  and,  in  the  latter,  it  fliall  be  alfo  totally  diverted 
by  the  birth  of  a  porthumous  fon. 

APPARITION,  in  a  general  fenfe,  denotes  fimply 
the  appearance  of  a  thing.  In  a  more  limited  fenfe, 
it  is  ufed  for  fpeftre  or  ghoft. — Several  inftances  of 
apparitions  occur  in  the  Bible ;  that  of  Samuel,  raifed 
by  the  witch  of  Endor,  has  occafioned  great  difputes. 
We  find  great  controvcrfies  among  authors,  in  relation 
to  the  reality,  the  exiftence  or  non-exiftence,  the  pof- 
fibility  or  impoflibility,  of  apparitions.  The  Chaldeans, 
the  Jews,  and  other  nations,  have  been  the  fteady  af- 
ferters  of  the  belief  of  apparitions.  The  denial  of 
fpirits  and  apparitions  is  by  fome  made  one  of  the 
marks  of  infidelity,  if  not  of  atheifm.  Many  of  the 
apparitions  we  are  told  of  in  writers,  are  doubtlefs  mere 
delufions  of  the  fenfe  ;  many  others  are  fiftitious,  con- 
trived merely  to  amufe,  or  anfwer  fome  purpofe.  Ap- 
paritions, it  is  certain,  are  machines  that  on  occafion 
have  been  of  good  fervice  both  to  generals,  to  minirters 
of  rtate,  to  priefts  and  others. 

Partial  darknefs,  or  obfeurity,  are  the  mort  powerful 
means  by  which  the  light  is  deceived :  night  is  there- 
fore the  proper  feafon  for  apparitions.  Indeed  the  rtate 
of  the  mind,  at  that  time,  prepares  it  for  the  admiflion 
of  thefe  delufions  of  the  imagination.  The  fear  and 
caution  which  murt  be  obferved  in  the  night;  the  op- 
portunity it  affords  for  ambufcades  and  aflafFinations  ; 
depriving  us  of  fociety,  and  cutting  off  many  pleafing 
trains  of  ideas,  which  objects  in  the  light  neverfail  to 
introduce,  are  all  circumftances  of  terror:  and  perhaps, 


on  the  whole,  fo  much  of  our  happinefs  depends  upon  Apptrition 
our  fenfes,  that  the  deprivation  of  any  one  may  be  at-        II 
tended  with  proportionable  horror  and  uneafinefs.  The  ..  APPeal- . 
notions  entertained  by  the  ancients  refpefting  the  foul,         "r~' 
may  receive  fome  illuftration  from  thefe  principles.   In 
dark  or  twilight,  the  imagination  frequently  transforms 
an  inanimate  body  into  a  human  figure  ;  on  approach- 
ing, the  fame  appearance  is  not  to  be  found :  hence 
they  fometimes  fancied  they  faw  their  anceftors ;  but 
not  finding  the  reality,  dirtinguifhed  thefe  illufions  hy 
the  name  of /hades. 

Many  of  thefe  fabulous  narrations  might  originate 
from  dreams.  There  are  times  of  flumber  when  we  are 
not  fenlible  of  being  afleep.  On  this  principle,  Hobbes 
has  ingenioufly  accounted  for  the  fpeftre  which  is  faid 
to  have  appeared  to  Brutus.  "  We  read,"  fays  he, 
"  of  M.  Brutus,  that  at  Philippi,  the  night  before  he 
gave  battle  to  Augurtus  Caefar,  he  faw  a  fearful  appa- 
rition, which  is  commonly  related  by  hirtoriaus  as  a 
vifion;  but,  confidering  the  circumftances,  one  may 
eafily  judge  it  to  have  been  but  a  fhort  dream.  For 
fitting  in  his  tent,  penfive  and  troubled  with  the  hor- 
ror of  his  rafh  aft,  it  was  not  hard  for  him,  number- 
ing in  the  cold,  to  dream  of  that  which  moil  affright- 
ed him  ;  which  fear,  as  hy  degrees  it  made  him  wake, 
fo  it  muft  needs  make  the  apparition  by  degrees  to 
vanifh :  and  having  no  affurance  that  he  flept,  he  could 
have  no  caufe  to  think  it  a  dream,  or  any  thing  but  a 
vifion." — The  well-known  ftory  told  by  Clarendon,  of 
the  apparition  of  the  Duke  ef  Buckingham's  father, 
will  admit  of  a  fimilar  folution.  There  was  no  man 
in  the  kingdom  fo  much  the  fubjeft  of  converfation  as 
the  duke ;  and  from  the  corruptnefs  of  his  cliarafter, 
he  was  very  likely  to  fall  a  facrifice  to  the  enthufiafm 
of  the  times.  Sir  George  Villiers  is  faid  to  have  ap- 
peared to  the  man  at  midnight :  therefore  there  is  the 
greateft  probability  that  the  man  was  afleep  ;  and  the 
dream  affrighting  him,  made  a  ftrong  inrprefTion,  and 
was  likely  to  be  repeated. 

APPARITOR,  among  the  Romans,  a  general  term 
to  comprehend  all  attendants  of  judges  and  magiftrates 
appointed  to  receive  and  execute  their  orders.  Appa- 
ritor, in  England,  is  a  mefTenger  that  ferves  the  procefs 
of  a  fpiritual  court,  or  a  beadle  in  an  univerfity  who 
carries  the  mace. 

APPAUMEE,  in  heraldry,  denotes  one  hand  ex- 
tended, with  the  full  palm  appearing,  and  the  thumb 
and  fingers  at  full  length. 

APPEAL,  in  law,  the  removal  of  a  caufe  from  an 
inferior  to  a  Superior  court,  or  judge,  when  a  perfon 
thinks  himfelf  aggrieved  by  thefentence  of  the  inferior 
judge.  Appeals  lie  from  all  the  ordinary  courts  of  ju- 
rtice  to  the  Houfe  of  Lords.  In  ecclefiaflical  cafes,  if 
an  appeal  is  brought  before  a  bifhop,  it  may  be  remo- 
ved to  the  archbifhop  ;  if  before  an  archdeacon,  to  the 
court  of  arches,  and  thence  to  the  archbifhop;  and 
from  the  archbifhop's  court  to  the  king  in  chancery. 

Appeal,  in  common  law,  denotes  an  accufation  by 
a  private  fubjeft  againft  another,  for  fome  heinous 
crime ;  demanding  punifhment  on  account  of  the  par- 
ticular injury  fuffered,  rather  than  for  the  offence  againft 
the  public. 

This  private  procefs,  for  the  punifhment  of  public 
crimes,  had  probably  its  original  in  thofe  times,  when 
a  private  pecuniary  fatisfaftion,  called  a  iu:regild,  was 
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Appeal,    constantly  paid  to  die  party  injured,  or  his  relations,  to 

' >r- — '  expiate  enormous  offences.    This  was  a  cuftom  derived 

to  the  Englifli,  in  common  with  other  northern  nations, 
from  their  anceflors  the  ancient  Germans;  among  whom, 
according  to  Tacitus,  luitur  homicidium  certo  armcnto- 
rum  ac  pecorum  nmnero  j  recipitque  fatisfaftionem  uni- 
verfa  domus.  In  the  fame  manner,  by  the  Irifli  Brehon 
law,  in  cafe  of  murder,  the  brehon  or  judge  was  ufed 
to  compound  between  the  murderer  and  the  friends  of 
the  deceafed  who  profecuted  him,  by  caufing  the  male- 
factor to  give  unto  them,  or  to  the  child  or  wife  of  him 
that  was  (lain,  a  recompcnce  which  they  called  an  eriach. 
And  this  we  find  in  the  Anglo-Saxon  laws  (particular- 
ly thofe  of  king  Athelflan)  the  feveral  weregilds  for 
homicide  eftablilhed  in  progreflive  order,  from  the  death 
oi  the  ceorl  or  peafant,  up  to  that  of  the  king  himfelf. 
And  in  the  laws  of  Henry  I.  we  have  an  account  of 
what  other  offences  were  redeemable  by  weregild,  and 
what  were  not  fo.  As  therefore,  during  the  conti- 
nuance of  this  cnftom,  a  procefs  was  certainly  given, 
for  recovering  the  weregild  by  the  party  to  whom  it 
was  due;  it  feems  that,  when  thefe  offences  by  degrees 
grew  no  longer  redeemable,  the  private  procefs  was  ftill 
continued,  in  order  to  infure  the  infliction  of  punifh- 
ment  upon  the  offender,  though  the  party  injured  was 
allowed  no  pecuniary  compenfation  for  the  offence. 

But  though  appeals  were  thus,  ia  the  nature  of  pro- 
fecutions  for  fome  attrocious  injury,  committed  more  im- 
mediately agaihfl  an  individual,  yet  it  alfo  was  ancient- 
ly permitted,  that  any  fubject  might  appeal  another 
fubject  of  high-treafon,  either  in  the  courts  of  common 
law,  or  in  parliament,  or  (for  treafons  committed  be- 
yond the  feas)  in  the  court  of  the  high  conftable  and 
marfhal.  The  cognizance  of  appeals  in  the  latter  ftill 
continues  in  force ;  and  fo  late  as  1631,  there  was  a 
trial  by  battle  awarded  in  the  court  of  chivalry,  on  fuch 
an  appeal  of  treafon  ;  but  that  in  the  firft  was  virtu- 
ally abolifhed  by  the  ftatutes  $  Edw.  III.  c.  9.  and 
2  Edw.  III.  c.  24.  and  in  the  fecond  exprefsly  by  fta- 
tute  1  Hen.  IV.  c.  14.  So  that  the  only  appeals  now 
in  force,  for  things  done  within  the  realm,  are  appeals 
of  felony  and  mayhem. 

An  appeal  of  felony  may  be  brought  for  crimes  com- 
mitted either  againft  the  parties  themfelves  or  their  re- 
lations. The  crimes  againft  the  parties  themfelves  are 
larceny,  rape,  and  arfon.  And  for  thefe,  as  well  as  for 
mayhem,  the  perfons  robbed,  ravifhed,  maimed,  or 
whofe  houfes  are  burnt,  may  inftitute  this  private  pro- 
cefs. The  only  crime  againft  one's  relation,  for  which 
an  appeal  can  be  brought,  is  that  of  killing  him,  by  ei- 
ther murder  or  mandaughter.  But  this  cannot  be 
brought  by  every  relation ;  but  only  by  the  wife  for 
the  death  of  her  hufband,  or  by  the  heir-male  for  the 
death  of  his  anceftor;  which  heirfhip  was  alfo  confined 
by  aa  ordinance  of  Henry  I.  to  the  four  neareft  de- 
grees of  blood.  It  is  given  to  the  wife,  on  account  of 
the  lofs  of  her  hufband  :  therefore,  if  (he  marries  again, 
before  or  pending  her  appeal,  it  is  loft  and  gone  ;  or, 
if  (he  marries  after  judgment,  (lie  fhall  not  demand  ex- 
ecution. The  heir,  as  was  faid,  muft  alfo  be  heir-male, 
and  fuch  a  one  as  was  the  next  heir  by  the  courfe  of  the 
common  law  at  the  time  of  the  killing  of  the  anceftor. 
But  this  rule  has  three  exceptions  :  1.  If  the  perfon 
killed  leaves  an  innocent  wife,  fhe  only,  and  not  the 
heir,  (hall  have  the  appeal :  2.  If  there  be  no  wife,  and 
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the  heir  be  accufed  of  the  murder,  the  perfon,  who   Appeal. 

next  to  him  would  have  been  heir-male,  fhall  bring  the  ' * 

appeal :  3.  If  the  wife  kills  her  hufband,  the  heir  may 
appeal  her  of  the  death.  And,  by  the  ftatute  of  Glou- 
cester, 6  Ed.  I.  c.  9.  all  appeals  of  death  muft  be  fned 
within  a  year  and  a  day  after  the  completion  of  the  fe- 
lony by  the  death  of  the  party  :  which  feems  to  be  only 
declaratory  of  the  old  common  law;  for  in  the  Gothic 
conftitutions  we  find  the  fame  "  prefcriptio  annalis,  qua 
currit  adverfus  aflorem,  ft  de  homicida  ei  ?io?i  conjlat  in- 
tra annum  a  cadefafta,  nee  quenquain  interea  arguat 
et  accitfa." 

Thefe  appeals  may  be  brought  previous  to  any  in- 
dictment ;  and,  if  the  appellee  be  acquitted  thereon,  he 
cannot  be  afterwards  indicted  for  the  fame  offence.  In 
like  manner  as  by  the  old  Gothic  conftitution,  if  any 
offender  gained  a  verdict  in  his  favour,  when  profecu- 
ted by  the  party  injured,  he  was  alfo  underftood  to  be 
acquitted  of  any  crown-profecution  for  the  fame  of- 
fence :  but,  on  the  contrary,  if  he  made  his  peace  with 
the  king,  ftill  he  might  be  profecuted  at  the  (bit  of  the 
party.  And  fo,  in  England,  if  a  man  be  acquitted  on 
an  indictment  of  murder,  or  foimd  guilty,  and  pardoned 
by  the  king,  ftill  he  ought  not  (in  ftric&iefs)  to  go  ac 
large,  but  be  imprifoned  or  let  to  bail  till  the  year  and 
day  be  paft,  by  virtue  of  the  ftatute  3  Hen.  VIII.  c.  1, 
in  order  to  be  forthcoming  to  anfwer  any  appeal  for 
the  fame  felony,  not  having  as  yet  been  punifhed  for  it : 
though,  if  he  hath  been  found  guilty  of  mandaughter 
on  an  indictment,  and  hath  had  the  benefit  of  clergy,  and 
fuffered  the  judgment  of  the  law,  he  cannot  afterwards 
be  appealed  ;  for  it  is  a  maxim  in  law,  "  that  nemo  bis 
punitur  pro  eodem  deliflo."  Before  this  ftatute  was 
made,  it  was  not  ufual  to  indict  a  man  for  homicide 
within  the  time  limited  for  appeals  ,  which  produced 
Very  great  inconvenience. 

If  the  appellee  be  acquitted,  the  appellor  (by  vir- 
tue of  the  ftatute  of  Weftm.  2.  13  Edw.  I.  c.  12.) 
fhall  fuffer  one  year's  imprifonment,  and  pay  a  fine  to 
the  king,  befides  reftitution  of  damages  to  the  party 
for  the  imprifonment  and  infamy  which  he  has  fuftain- 
ed  :  and,  if  the  appellor  be  incapable  to  make  reftitu- 
tion, his  abettors  fhall  do  it  for  him,  and  alfo  be  liable 
to  imprifonment.  This  provifion,  as  was  forefeen  by 
the  author  of  Fleta,  proved  a  great  difcouragement  to 
appeals ;  fo  that  thenceforward  they  ceafed  to  be  in 
common  ufe. 

If  the  apellee  be  found  guilty,  he  (hall  fuffer  the  fame 
judgment,  as  if  he  had  been  convicted  by  indictment : 
but  with  this  remarkable  difference,  than  on  an  indic- 
ment,  which  is  at  the  fuit  of  the  king,  the  king  may 
pardon  and  remit  the  execution  ;  on  an  appeal,  which 
is  at  the  fuit  of  a  private  fubject,  to  make  an  atone- 
ment for  the  private  wrong,  the  king  can  no  more  par- 
don it,  than  he  can  remit  the  damages  recovered  on  an 
action  of  battery.  In  like  manner  as,  while  the  were- 
gild continued  to  be  paid  as  a  fine  for  homicide,  it 
could  not  be  remitted  by  the  king's  authority.  And 
the  ancient  ufage  was,  fo  late  as  Henry  IV.'s  time,  that 
all  the  relations  of  the  (lain  fhould  drag  the  appellee  to 
the  place  of  execution :  a  cuftom,  founded  upon  that; 
favage  fpirit  of  family-refentment  which  prevailed  uni- 
verfally  through  Europe  after  the  irruption  of  the  nor- 
thern nations,  and  is  peculiarly  attended  to  in  their  fe- 
deral «odes  of  law ;  and  which  prevails  even  now  among 
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the  wild  and  untutored  inhabitans  of  America 
the  finger  of  nature  had  pointed  it  out  to  mankind,  in 
their  rude  and  uncultivated  ftate.  However,  the  pu- 
nifliment  of  the  offender  may  be  remitted  and  difchar- 
ged  by  the  concurrence  of  all  parties  interested  ;  and  as 
the  king  by  his  pardon  may  fruflrate  an  indictment,  fo 
the  appellant  by  his  releafe  may  difcharge  an  appeal  : 
**  nam  quilibet  potefl  renunciare jttri  pro  J'e  introduflo." 

APPEARANCE,  in  a  general  fenfe,  the  exterior 
furface  of  a  thing,  or  that  which  immediately  flrikes 
the  leufes. 

.Appearance,  iii  law,  lignifies  a  defendant's  filing 
a  common  or  l'pecial  bail,  on  any  procefs  ilfued  out  of 
a  court  of  judicature. 

APPELLANT,  in  a  general  fenfe,  one  who  ap- 
peals.    See  Appeal. 

Appellants,  in  church  hiftory,  an  appellation  gi- 
ven to  fucli  of  the  catholic  clergy  as  appeal  from  the 
conftitutkm  unigenitus  to  a  general  council. 

APPELLATION,  the  name  by  which  any  thing 
is  known  or  diftinguiihed  when  fpoken  of.   See  Name. 

Nothing  can  be  more  foreign  to  the  original  mean- 
ing of  many  words  and  proper  names,  than  their  pre- 
fent  appellations,  frequently  owing  to  the  hiftory  of 
thofe  things  being  forgotten,  or  an  ignorance  of  the 
language  in  which  they  were  exprefled.  Who,  for 
example,  when  the  crier  of  a  court  bawls  out,  "  O  yes, 
O  yes,"  would  dream  that  it  was  a  proclamation  com- 
manding the  talkers  tobecome  hearers,  being  the  French 
word  Oyez, "  liften,"  retained  in  our  courts  ever  lince  the 
pleadings  were  held  in  law  French  ?  Or  would  any 
perfon  fuppofe  that  the  head-land  on  the  French  coaft, 
near  Calais,  called  by  our  feamen  Blacknefs,  could  be 
fo  titled  from  its  French  name  of  Blanc  Nez,  or,  the 
White  Head-land  ? 

King  Henry  the  Eighth  having  taken  the  town  of 
Bullogne  in  France,  the  gates  of  which  he  brought  to 
Hardes  in  Kent,  where  they  are  ftill  remaining,  the 
flatterers  of  that  reign  highly  magnified  this  action, 
which,  Porto  Bello  like,  became  a  popular  fubject 
for  figns  ;  and  the  port  or  harbour  of  Bullogne,  called 
Bullogne  mouth,  was  accordingly  fct  up  at  a  noted 
inn  in  Holbnrn  ;  the  name  of  the  inn  long  out-living 
the  fign  and  fame  of  the  conqueft,  an  ignorant  painter 
employed  by  a  no  lefs  ignorant  landlord,  to  paint  a 
new- one,  reprefented  it  by  a  bull  and  a  large  gaping 
human  mouth  (anfwering  to  the  vulgar  pronunciation 
of  Bull  and  morith).  The  fame  piece  of  hiftory  gave 
being  to  the  bull  and  gate,  originally  meant  for  Bullogne 
gate,  and  reprefented  by  an  embattled  gate  or  entrance 
into  a  fortified  town. 

The  barber's  pole  has  been  the  fubject  of  many  con- 
jectures ;  feme  conceiving  it  to  have  originated  from 
the  world  poll,  or  head,  with  feveral  other  conceits  as 
l'ar -fetched  and  as  unmeaning  :  but  the  true  intention 
of  that  party-coloured  ftaff  was  to  Ihow  that  the  ma- 
tter of  the  (hop  practifed  furgery,  and  could  breathe  a 
vein  as  well  as  mow  a  beard  ;  fuch  a  ftaff  being  to  this 
day,  by  every  village-practitioner,  put  into  the  hand  of 
a  patient  undergoing  the  operation  of  phlebotomy. 
The  white  band  which  encompafles  the  ftaff,  was  meant 
to  reprefent  the  fillet,  thus  elegantly  twined  about  it. 

Nor  were  the  Chequers  (at  this  time  a  common  fign 
of  a  public-houfe)  lefs  expreffive,  being  the  reprefenta- 
tion  of  a  kind  of  draught-board  called  tables,  and 
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their  colour  which  was  red,  and  the  iimiliarity  to  a  lattice, 
it  was  corruptly  called  the  red  lettuce,  which  word  is  fre- 
quently ufed  by  ancient  writers  to  fignify  an  alehoufe. 

The  Spectator  hasexplained  the  fign  of  the  bell  favage 
Inn  plauiibly  enough,  in  fuppofing  it  to  have  been  ori- 
ginally the  figure  of  a  beautiful  female  found  in  the 
woods,  called  in  French  la  belle  fauvage.  But  ano- 
ther reafon  has  fince  been  afligned  for  that  appellation, 
namely,  that  the  inn  was  once  the  property  of  Lady 
Arabellc  favage,  and  familiarly  called  Bell  Savage's 
inn,  probably  reprefented,  as  at  prefent,  by  a  bell  and 
a  favage  or  wild  man,  which  was  a  rebus  for  her 
name ;  rebufies  being  much  in  falhion  in  the  16th  cen- 
tury, of  which  the  bolt  and  tun  is  an  inftance. 

The  three  blue  balls  prefixed  to  the  doors  and  win- 
dows of  pawn-brokers  fhops,  by  the  vulgar  humoroufly 
enough  faid  to  indicate  that  it  is  two  to  one  that  the 
things  pledged  are  ever  redeemed,  was  in  reality  the 
arms  of  a  fet  of  merchants  from  Lombardy,  who  were 
the  firft  that  publicly  lent  money  on  pledges.  They 
dwelt  together  in  a  ftreet,  from  them  named  Lom- 
bard-itreet,  in  London,  and  alfo  gave  their  name  to 
another  at  Paris.  The  appellation  of  Lombard  was 
formerly  all  over  Europe  confidered  as  fynonimous  to 
that  of  nfurer. 

At  the  inftitntion  of  yeomen  of  the  guards,  they 
ufed  to  wait  at  table  on  all  great  folemnities,  and  were 
ranged  near  the  buffets;  this  procured  them  the  name 
of  buffetiers,  not  very  unlike  in  found  to  the  jocular 
appellation  of  beef-eaters,  now  given  them ;  though 
probably  it  was  rather  the  voluntary  mifnomer  of  feme 
wicked  wit,  than  an  accidental  corruption  arifing  from 
ignorance  of  the  French  language. 

The  opprobious  title  of  bum-bay iiffe,  fo  conftantly 
beftowed  on  the  fheriffs  officers,  is,  according  to  Judge 
Blackftone,  only  the  corruption  of  bound  baylijf'e,  e- 
very  fheriffs  officer  being  obliged  to  enter  into  bonds 
and  to  give  fecurity  for  his  good  behaviour,  previous 
to  his  appointment. 

A  cordwainer  feems  to  have  no  relation  to  the  occu- 
gation  it  is  meant  to  exprefs,  which  is  that  of  a  fhoe- 
inaker.  But  cordouier,  originally  fpelt  cordaunier,  is 
the  French  word  for  that  trade  ;  the  belt  leather  u- 
fed  for  fhoes  coming  originally  from  Cordua  in  Spain. 
Spanifh-leather  fhoes  were  once  famous  in  England. 

APPELLATIVE  names,  in  grammar,  in  contra- 
diflinction  to  proper  names,  are  fuch  as  ftand  for  uni- 
verfal  ideas,  or  a  whole  rank  of  beings,  whether  gene- 
ral or  fpecial.  Thus  fifh,  bird,  man,  city,  river,  are 
common  or  appellative  names ;  and  fo  are  trout,  eel, 
lobfter  ;  for  they  all  agree  to  many  individuals,  and 
fome  to  many  fpecies.     See  Name. 

APPELLEE,  among  lawyers,  the  perfon  againft 
whom  an  appeal  is  brought.     See  Appeal. 

APPENDIX,  in  literature,  a  treatife  or  fupple- 
ment  added  at  the  end  of  a  work,  to  render  it  more 
complete. 

APPERCEPTION,  or  Adperception,  a  term 
ufed  by  Leibnitz  and  his  followers  for  confeioufnefs. 

APPETITE,  in  a  general  fenfe,  the  defire  of  en- 
joying fome  object,  fuppofed  to  be  conducive  to  our 
happinefs.  When  this  inclination  is  guided  by  reafon, 
and  proportioned  to  the  intrinfic  value  of  the  object,  it 
is  called  rational  appetite  j  as,  on  the  other  hand,  it  is 
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Appetite   denominated  fenfitme  appetite,  when  we  have  only  a 
II         blind  propenfity  to  a  thing,  without  determinate  ideas 
Applaufe-^  0f  £]le  g00tj  qualities  for  which  we  defirc  it. 

Appetites  are  paffions  directed  to  general  objects,  in 
contradiftinction  to  paffions  directed  to  particular  ob- 
jects, which  retain  their  proper  name.  Thus  we  fay, 
an  appetite  for  fame,  for  glory,  forconqueft,  for  riches; 
but  we  fay  the  paflion  of  love,  of  gratitude,  of  envy, 
&c.  Appetite  may  be  alfo  diftinguifhed  from  paffion, 
fince  the  latter  has  no  exiftence  till  a  proper  object  be 
prefented  ;  whereas  the  former  exifts  firft,  and  then  is 
directed  to  an  object. 

Appetite,  in  medicine,  a  certain  painful  or  uneafy 
fenfation,  always  accompanied  with  a  defire  to  eat  or 
drink. — An  excellive  appetite  is  called  by  phyficians 
bulimy  or  fames  canina  ;  a  defect  orlofsof  it,  anorexy  ; 
and  that  after  things  improper  for  food,  pica. 

APPIA  via,  a  way  reaching  from  Rome  through 
Capua  to  Brundufium,  between  330  and  350  miles  long. 
Appius  Claudius,  furnamed  Cacus,  in  the  year  of  the 
city  441,  carried  it  from  the  Porta  Capena  to  Capua 
(Livy,  Frontinus).  It  was  afterwards  carried  on  to 
Brundufium  ;  but  by  whom,  or  when,  is  uncertain.  It 
was  laid  with  very  hard  ftone,  brought  from  a  great  di- 
ftance,  large  and  fquared  (Diodorus)  j  and  it  was  fo 
wide,  that  feveral  waggons  could  go  abrealt.  Statins 
calls  it  the  queen  of  roads.  Its  courfe  is  defcribed  by 
Horace,  Strabo,  and  Antonine. 

APPIAN,  an  eminent  writer  of  the  Roman  hiftory 
in  Greek,  under  the  reign  of  Trajan  and  Hadrian.  He 
was  of  a  good  family  in  Alexandria  in  Egypt ;  whence 
he  went  to  Rome,  and  there  diftinguifhed  himfelf  fo 
well  as  an  advocate,  that  he  was  chofen  one  of  the  pro- 
curators of  the  empire,  and  the  government  of  a  pro- 
vince was  committed  to  him.  He  did  not  complete  the 
Roman  hiftory  in  a  continued  feries  j  but  wrote  diftinct 
hiftories  of  all  nations  that  had  been  conquered  by  the 
Romans,  in  which  he  placed  every  thing  relating  to 
thofe  nations  in  the  proper  order  of  time.  His  ftyle  is 
plain  and  fimple  :  in  the  opinion  of  Phocius,  he  has 
Ihown  the  greateft  knowledge  of  military  affairs,  and 
the  happieft  talent  at  defcribing  them,  of  any  of  the 
hiftorians  ;  for  while  we  read  him,  we  in  a  manner  fee 
the  battles  which  he  defcribes.  Of  all  this  voluminous 
work  there  remains  only  what  treats  of  the  Punic,  Sy- 
rian, Parthian,  Mithridatic,  and  Spaniih  wars,  with  thofe 
againft  Hannibal,  the  civil  wars,  and  the  wars  in  Illy- 
ricum,  and  fome  fragments  of  the  Celtic  or  Gallic  wars. 

APPIUS  Claudius,  a  Sabine  by  birth,  one  of  the 
principal  inhabitants  of  Regillnm  :  his  fhining  merit 
having  drawn  the  envy  of  his  fellow-citizens  upon  him, 
he  retired  to  Rome  with  all  his  family.  Appius  was 
admitted  into  the  fenate,  and  was  made  conful,  with 
Publius  Servilius  Prifcus,  in  2j8  from  the  building  of 
Rome  :  but  he  was  hated  by  the  Plebeians,  being  an 
anftere  oppofer  of  their  clamours  and  feditions.  The 
dlaudian  family  continued  long  one  of  the  moft  illuftri- 
ous  of  the  patrician  families  in  Rome  ;  and  feveral  in 
fucceffion  of  the  name  of  Appius  fupported  the  fame 
item  character  that  diftinguifhed  their  firft  founder. 

APPLAUSE,  an  approbation  of  fomething,  figni- 
fied  by  clapping  the  hands,  ftill  practifed  in  theatres. 
— Applaufe,  in  antiquity,  differed  from  acclamation, 
as  the  latter  was  articulate  and  performed  with  the 
voice,  the  former  with  the  hands.    Among  the  Ro- 
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mans,  applaufe  was  an  artificial  mufical  kind  of  noife,  Apple 
made  by  the  audience  or  fpcctators  to  exprcfs  their  fa-  P. 
tisfaction.  There  were  three  fpccies  of  applaufe,  dc-  ,APP°'nt<t; 
nominated  from  the  different  noifes  made  in  them,  viz. 
Bombus,  Imbrices,  and  Tejlis ;  the  firft  a  confufed  din, 
made  either  by  the  hands  or  the  mouth  ;  the  fecond 
and  third,  by  beating  on  a  fort  of  founding  veffiels  pla- 
ced in  the  theatres  for  this  purpofe.  Perfons  were  in- 
ftructed  to  give  applaufe  with  fkill ;  and  there  were 
even  mafters  who  profeffed  to  teach  the  art.  The  pro- 
ficients in  this  way  let  themfelves  out  for  hire  to  the 
vain-glorious  among  the  poets,  actors,  &c.  and  were 
properly  difpofed  to  fupport  a  loud  applaufe.  Thefc 
they  called  Laudicmni,  and  lo^zx-Mit.  At  the  end  of 
the  play,  a  loud  peal  of  applaufe  was  expected,  and 
even  afked  of  the  audience,  either  by  the  chorus  or 
the  perfon  who  fpoke  laft.  The  formula  was,  Specta- 
tores  plaudite,  or  Valet e  et  pi  audit  e.  The  plaufores,  or 
applauders,  were  divided  into  chori,  and  difpofed  in 
theatres  oppofite  to  each  other  like  the  chorifters  in 
cathedrals,  fo  that  there  was  a  kind  of  concert  of  ap- 
plaufes. 

APPLE,  the  fruit  of  the  pyrus  malus.  See  Pvrus. 

Apple  of  the  eye,  a  name  not  unfrequently  given  to 
the  pupil.     See  Anatomy. 

Appl.es  of  Love.     See  Lycotersicon. 

Mad  Apples.     See  Melongena. 

APPLEBY,  the  county-town  of  Weftmoreland, 
where  the  affizes  are  held,  is  feated  on  the  banks  of  the 
river  Eden,  which  almoft  furrounds  it.  It  was  for- 
merly a  very  confiderable  town,  and  had  great  privi- 
leges ;  but  it  is  long  ago  gone  to  decay,  and  now  only 
confifts  of  mean  honfes  in  one  broad  ftreet,  which  runs 
with  an  eafy  afcent  from  north  to  fouth  ;  at  the  head 
of  which  is  the  caftle,  almoft  entirely  furrounded  by 
the  river.  It  has  two  churches ;  a  town  hall,  in  which 
the  affizes  are  held  :  a  county  jail ;  and  an  hofpital  for 
a  governefs  and  twelve  widows,  founded  in  1651  by  a 
daughter  of  lord  Clifford.  It  is  governed  by  a  mayor, 
twelve  aldermen,  a'common  council,  and  two  fergeants 
at  mace,  &c.  Here  is  faid  to  be  the  belt  corn-market 
in  thefe  northern  parts.  It  fends  two  members  to 
parliament.     W.  Long.  3.  52.  N.  Lat.  54.  30. 

APPLICATION,  in  a  general  fenfe,  is  the  laying- 
two  things  together,  in  order  to  difcover  their  agree- 
ment or  difagreement. 

Application,  in  geometry,  is  ufed  either  for  di- 
vifion,  for  applying  one  quantity  to  another,  whofe  a- 
reas,  but  not  figures,  fhall  be  the  fame  ;  or,  for  trans- 
ferring a  given  line  into  a  circle,  or  other  figure,  fo 
that  its  ends  fhall  be  in  the  perimeter  of  the  figure. 

Application,  in  theology,  is  particularly  ufed,  by 
fome  divines,  for  the  act  whereby  our  Saviour  transfers, 
or  makes  over  to  us,  what  he  had  earned  or  purchafed 
by  his  holy  life  and  death.  Accordingly  it  is  by  this 
application  of  the  merits  of  Chrift  that  we  are  to  be 
juftified,  and  entitled  to  grace  and  glory.  The  facra- 
ments  are  the  ordinary  means  or  inftruments  whereby 
this  application  is  effected. 

APPOGIATURA,  in  mufic,  a  fmall  note  inferted. 
by  the  practical  mufician,  between  two  others,  at  fome 
diftance. 

APPOINTEE,  a  foot-foldier  in  the  French  army, 

&c.  who  for  his  long  fervice  and  bravery  receives  pay 

above  private  fentinels.  Thefe  have  been  fnpprefled  in 

S  France, 
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Appointee  France,  except  in  the  regiment  of  French  guards, 
II         where  forty  appointees  are  ftill  retained  to  each  com- 
AP?creen-   panyofisomen. 

-  Till  the  year  1670,  they  had  alfo  captains  and  lieu- 
tenants under  the  appellation  of  appointees,  who,  with- 
out refiding  in  the  regiment,  received  their  pay. 

Appointee,  inheraldry,  the  fame  as  aguifee  :  Thus 
we  fay,  a  crofs  appointee,  to  fignify  that  with  two 
angels  at  the  end  cut  off,  fo  as  to  terminate  in  points. 

APPOINTMENT,  in  a  general  fenfe,  the  fame  as 
Assignation. 

Appointment,  in  a  particular  fenfe,  denotesapen- 
fion  or  falary  given  by  great  lords  and  princes  to  per- 
fons  of  worth  and  parts,  in  order  to  retain  them  in  their 
fervice.  The  term  is  chiefly  ufed  among  the  French. 
The  king  of  France  gives  large  appointments  tofeveral 
of  the  officers  in  his  fervice.  Appointments  differ 
from  wages,  in  that  the  latter  are  fixed  and  ordinary, 
being  paid  by  the  ordinary  treafurers ;  whereas  ap- 
pointments are  annual  gratifications  granted  by  brevet 
for  a  time  uncertain,  and  are  paid  out  of  the  privy 
purfe. 

APPOSER  fignifies  an  examiner.  In  the  court  of 
exchequer,  there  is  an  officer  called  ihe  foreign  appofer. 
In  die  office  of  confirmation,  in  the  firft  liturgy  of 
Edward  VI.  the  rubric  directs  the  bilhop,  or  fuch  as  he 
fhall  appoint,  to  appofe  a  child ;  and  a  bifhop's  exa- 
mining chaplain  was  anciently  called  his  pofer. 

APPOSITION,  in  grammar,  the  placing  two  or 
more  fubflantives  together  in  the  fame  cafe,  without 
any  copulative  conjunction  between  them  ;  as,  Ardebat 
Ahxim,  delicias  domini. 

APPRAISER(fronW, "  to,"  zn&pretium, "  value") 
one  who  rates  or  fets  a  value  upon  gooods,  &c.  He 
muft  be  a  fkilful  and  honefl  pcrfon.  It  is  not  a  bufi- 
nefs  of  itfelf,  but  is  practifed  by  brokers  of  houfehold- 
furniture  ;  to  which  fet  of  men  the  word  is  chiefly  ap- 
plied :  Yet  upholfterers  and  other  brokers  are  employ- 
ed, or  even  any  perfon  or  perfons  who  are  fuppofed  to 
be  (killed  in  the  commodities  to  be  appraifed  or  valued. 
They  are  employed  in  cafes  of  death,  executions 
brought  in  upon  goods,  or  of  flock  to  be  turned  over 
from  one  perfon  to  another,  or  divided  between  co- 
partners ;  and  are  called  fwom  appraifers,  from  their 
taking  an  oath  to  do  jullice  between  party  and  party. 
They  fometimes  appraife  on  behalf  of  both  fides,  each 
party  agreeing  to  have  the  fame  appraifer  or  apprai- 
fers ;  fometimes  in  oppofition,  each  party  choofing  one 
or  more  of  a  fide  ;  and  fometimes  by  commiffion  or 
deputation  of  truftees,  mailers  in  chancery,  &c. 

APPRAISING,  the  act  of  rating,  valuing,  or  fet- 
ting  a  price  on  goods,  by  a  perfon  who  is  a  competent 
judge,  and  is  authorifed  thereto.     See  Appraiser. 

APPREHENSION,  in  logic,  denotes  the  fimple 
attention  of  the  mind  to  an  object  prefented  either  to 
our  fenfe  or  our  imagination,  without  paffing  a  judge- 
ment or  making  any  inference. 

Apprehension  is  likewife  ufed  to  exprefs  an  in- 
adequate and  imperfect  idea  :  and  thus  it  is  applied  to 
our  knowledge  of  God,  in  contradijlinction  to  com- 
prehenfion. 

ArPRE^^rsioN,  in  law,  fignifics  the  feizing  a  cri- 
minal, in  order  to  brfng  him  tojuftice. 

APPRENTICE,  (from  apprendrc,  "  tolcarn,")  one 
■who  is  bound  by  covenant  to  fcrvc  a  traddhian  or  ar- 


tificer a  certain  time,  upon  condition  of  the  mailer's  Appre»- 
inflructing  him  in  his  art  or  myftery.  ticefliip. 

Apprentices  may  likewife  be  bound  to  hufbandmen,  "r~" 
or  even  to  gentlemen  ;  and  they,  as  well  as  tradefmen, 
in  England,  are  compellable  to  take  the  children  of  the 
poor,  whom  the  overfeers,  with  the  confent  of  two 
juflices,  may  bind  till  the  age  of  twenty-four  years. 
Apprentices  may  be  difcharged  on  reafonable  canfe ; 
but  if  any,  whofe  premium  has  been  lefs  than  ten 
pounds,  run  away  from  their  mailers,  they  are  compel- 
lable to  ferve  out  the  time  of  abfence,  or  give  fatisfac- 
tion  for  it,  at  any  period  within  fevenyears  after  expi- 
ration of  the  original  contract.  Apprentices  gain  a 
fettlement  in  that  parifli  where  they  lalt  ferved  forty 
days  ;  and  by  the  5th  of  Elizabeth,  c.  4.  they  have  an 
exclufive  right  to  cxercife  the  trade  in  which  they  have 
been  instructed,  in  any  part  of  England.  However, 
the  refolutions  of  the  courts  have  in  general  rather  con- 
fined than  extended  the  reitriction  of  this  Jftatute.  See 
Blackflone's  Com.  Vol.  1.  p.  426,  &c. 

In  France,  the  fons  of  tradefmen,  living  in  their  fa- 
ther's houfe  till  feventeen  years  of  age,  are  reputed  to 
have  ferved  an  apprenticeihip.  In  that  country,  the 
times  of  fcrving  are  different  in  the  differet  profeffions, 
from  three  years  to  eight.  After  ferving  out  an  ap- 
prenticefhip,  the  perfon  becomes  what  they  call  an  af- 
pirant,  or  candidate  for  mafterfliip,  and  is  to  be  exa- 
mined by  proper  officers  as  to  his  Ikill  and  proficiency, 
and  alfo  to  exhibit  a  chef  d'oeuvre  or  mafterpiece  in 
the  art  he  has  been  bred  to,  before  he  be  fuffered  to 
fet  up  to  practife  for  himfelf.  And  thecuflomof  France 
in  regard  to  apprentices,  is  not  unworthy  the  imitation 
of  other  nations.  < 

Anciently,  benchers  in  the  inns  of  court  were  called 
apprentices  of  the  law,  in  Latin  apprenticii  juris  no- 
biliores  ;  as  appears  by  Mr  Selden's  note  on  Fortefcue : 
and  fo  the  learned  Plowden  flyles  himfelf.  Sir  Henry 
Finch,  in  in  his  Nomotechnia,  writes  himfelf,  appren- 
tice de  ley  :  Sir  Edward  Coke  in  his  Lift,  fays,  Ap- 
prenticii legis,  in  pleading,  are  called  homines  confili- 
arii  etin  lege  periti ,•  and  in  another  place,  apprentices 
and  other  counfellors  of  law. 

Apprentices  indentures  and  articles  of  clerkfhip,  pajr 
of  duty  fix  fhillings.  Parifh  indentures  are  excepted, 
and  pay  fixpence  only,  by  J  W.  3.  c.  21.  For  fees 
given  with  apprentices,  clerks,  or  fervants,  bound  or 
articled  by  indentures,  from  1 1.  to  50  J.  mailers  pay  for 
every  pound  fixpence  ;  and  for  fees  above  Jol.  one 
Hulling  in  the. pound.     8  Ann.  c.  9. 

APPRENTICESHIP,  the  fcrvitude  of  an  appren- 
tice, or  the  duration  of  his  indenture. 

Seven  years  feem  anciently  to  have  been,  all  over 
Europe,  the  ufual  term  eltablifhed  for  the  duration  of 
apprenticefhips  in  the  greater  part  of  incorporated 
trades.  All  fuch  incorporations  were  anciently  called 
univLrfities  ;  which,  indeed,  is  the  proper  Latin  name 
for  any  incorporation  whatever.  The  univerfity  of 
fmiths,  the  univerfity  of  taylors,  &c.  are  expreffions 
■which  we  commonly  meet  with  in  the  old  charters  of 
ancient  towns.  When  thofe  particular  incorporations 
which  are  now  peculiarly  called  univerjities  were  firft 
eftablifhcd,  the  term  of  years  which  it  was  neceffary  to 
ftudy,  in  order  to  obtain  the  degree  of  mafter  of  arts, 
appears  evidently  to  have  been  copied  from  the  term  of 
apprcnticefhip  in  common  trades,  of  which  the  incor- 
porations 
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porations  were  much  more  ancient.  As  to  have 
wrought  fcven  years  under  a  mailer  properly  qualified 
was  neceflary  in  order  to  intiile  any  perfon  to  become 
a  mailer,  and  to  have  himfelf  apprentices  in  a  common 
trade;  fo  to  have  ihidied  feven  years  under  a  mailer 
properly  qualified  was  neceflary  to  intitle  him  to  be- 
come a  mailer,  teacher,  or  doctor  (words  anciently 
fynonimous),  in  the  liberal  arts,  and  to  have  fcholars 
or  apprentices  (words  likewife  originally  fynonimous) 
to  fludy  under  him. 

By  the  5th  of  Elizabeth,  commonly  called  the  fta- 
tute cfapprcnticejhip,  it  was  enacted,  that  no  perfon 
mould  for  the  future  exercife  any  trade,  craft  or  my- 
flery,  at  that  time  exercifed  in  England,  unlefshe  had 
previoufly  ferved  to  it  an  apprenticelhip  of  fcven  years 
at  leail ;  and  what  before  had  been  the  bye-law  of 
many  particular  corporations,  became  in  England  the 
general  and  public  law  of  all  trades  carried  on  in 
market-towns.  For  though  the  words  of  the  ftatute 
are  very  general,  and  feem  plainly  to  include  the  whole 
kingdom,  by  interpretation  its  operation  las  been  li- 
mited to  market-towns  ;  it  having  been  held,  that  in 
country  villages  a  perfon  may  exercife  feveral different 
trades,  though  he  has  not  ferved  a  feven  years  appren- 
ticelhip to  each,  they  being  neceffary  for  the  conve- 
niency  of  the  inhabitants,  and  the  number  of  people 
frequently  not  being  fufficient  to  fupply  each  with  a 
particular  fet  of  hands. 

By  a  ftrict  interpretation  of  the  words,  too,  the 
operation  of  this  ftatute  has  been  limited  to  thofe 
trades  which  were  eilablilbed  in  England  before  ihe 
5th  of  Elizabeth,  and  has  never  been  extended  to  fuch 
as  have  been  introduced  fince  that  time.  This  limita- 
tion has  given  occafion  to  feveral  diflinctions  which, 
confidered  as  rules  of  police,  appear  as  fooliih  as  can 
well  be  imagined.  It  has  been  adjudged,  for  example, 
that  a  coachmaker  can  neither  himfelf  make,  nor  em- 
ploy journeymen  to  make,  his  coach-wheels,  but  muft 
buy  them  of  a  mailer  wheel-wrigbt;  this  latter  trade 
having  been' exercifed  in  England  before  the  5th  of 
Elizabeth.  But  a  wheelwright,  though  he  has  never 
ferved  an  apprenticelhip  to  a  coachmaker,  may  either 
himfelf  make,  or  employ  journeymen  to  make,  coaches; 
the  trade  of  a  coachmaker  not  being  within  the  ftatute, 
becaufe  not  exercifed  in  England  at  the  time  when  it 
was  made.  The  manufactures  of  Manchester,  Birming- 
ham, and  Wolverhampton,  are  many  of  them  uponthis 
account  not  within  the  ftatute ;  not  having  been  exer- 
cifed in  England  before  the  fifth  of  Elizabeth. 

In  France,  the  duration  of  apprenticeihips  is  differ- 
ent in  different  towns  and  in  different  trades.  In  Pa- 
ris, five  years  is  the  term  required  in  a  great  number ; 
hut  before  any  perfon  can  be  qualified  to  exercife  the 
trade  as  a  mafter,  he  muft  in  many  of  them,  ferve  five 
years  more  as  a  journeyman.  During  this  latter  term 
he  is  called  the  companion  of  his  mafter,  and  the  term 
itfelf  is  called  his  companion /hip. 

In  Scotland  there  is  no  general  law  which  regulates 
univerfally  the  duration  of  apprenticeihips.  The  terni 
is  different  in  different  corporations.  Where  it  is  long, 
a  part  of  it  may  generally  be  redeemed  by  paying  a 
fmall  fine.  In  moft  towns,  too,  a  very  fmall  fine  is 
fufficient  to  purchafe  the  freedom  of  any  corporation. 
The  weavers  of  linen  and  hempen  cloth,  the  principal 
manufactures  of  the  country,  as  well  as  all  other  artU 


ficcrs  fubfervicnt  to  them,  wheelmakcrs,  reclmakers,   Appren- 
&c.  may  exercife  their  trades  in  any  town  corporate,     ticelhip, 
without  paying  any  fine.     In  all  towns  corporate,  all  .APP"f"'S; 
perfons  arc  free  to  fell  butcher's  meat  upon  any  lawful 
day  of  the  week.     Three  years  is  in  Scotland  a  com- 
mon term  of  apprenticelhip,  even  in  fome  very  nice 
trades;  and  in  general  there  is  no  country  in  Europe 
in  which  corporation  laws  are  fo  little  opprelfivc. 

•Apprenticeihips  were  altogether  unknown  to  the 
ancients.  The  reciprocal  duties  of  mafter  and  appren- 
tice make  a  confiderable  article  in  every  modern  code. 
The  Roman  law  is  perfectly  iilent  with  regard  to  them. 
There  is  no  Greek  or  Latin  word  which  exprefles  the 
idea  we  now  annex  to  the  word  apprentice  ;  a  fervant 
bound  to  work  at  a  particular  trade  for  the  benefit  of 
a  mafter  during  a  term  of  years,  upon  condition  that 
the  mafter  lhall  teach  him  that  trade. 

Long  apprenticeihips  Dr  Smith  confiders  as  alto-  Wealth  *f 
gether  unnecefTary.  The  arts,  which  are  much  fupe-  Nations, 
rior  to  common  trades,  fuch  as  thofe  of  making  clocks  Vol.i.p.i6a 
and  watches,  contain  no  fuch  myftery  as  to  require  a  Philad. 
long  courfe  of  inftruction.  The  firit  invention  of  fuch  Edltu"1, 
beautiful  machines,  indeed,  and  even  that  of  fome 
of  the  inftruments  employed  in  making  them,  muft, 
no  doubt,  have  been  the  work  of  deep  thought  and  long 
time,  and  may  juftly  be  confidered  as  among  the  hap- 
piefl  efforts  of  human  ingenuity :  But  when  both 
have  been  fairly  invented  and  are  well  underflcod  ;  to 
explain  to  any  young  man,  in  the  compleateft  manner, 
how  to  apply,  the  inftruments  and  how  to  conftruct 
the  machines,  cannot  well  require  more  than  the  lef- 
fons  of  a  few  weeks ;  perhaps  thofe  of  a  few  days  might 
be  fufficient.  In  the  common  mechanic  trades,  thofe 
of  a  few  days  might  certainly  be  fufficient.  The  dex- 
terity of  hand,  indeed,  even  in  common  trades  cannot 
be  acquired  without  much  practice  and  experience. 
But  a  young  man  would  practife  with  much  more 
diligence  and  attention,  if  from  the  beginning  he 
wrought  as  a  journeyman,  being  paid  in  proportion 
to  the  little  work  which  he  could  execute,  and  pay- 
ing in  his  turn  for  the  materials  which  he  might 
fometimes  fpoil  though  aukwardnefs  and  inexperi- 
ence. His  education  in  this  way  generally  would  be 
more  effectual,  and  always  lefs  tedious  and  expenfivc. 
The  mafter,  indeed,  would  be  a  lofer ;  he  would  lofc 
all  the  wages  of  the  apprentice,  which  he  now  faves, 
for  feven  years  together.  In  the  end,  perhaps,  the 
apprentice  himfelf  would  be  a  lofer.  In  a  trade  fo 
eaiily  learnt  he  would  have  more  competitors  :  and  his 
wages,  when  he  came  to  be  a  complete  workman, 
would  be  much  lefs  than  at  prefent.  The  fame  in- 
creafe  of  competition  would  reduce  the  profits  of  the 
matters  as  well  as  the  wages  of  the  workmen.  The 
trades,  the  crafts,  the  mylterics,  would  be  all  lofers  : 
but  the  public  would  be  a  gainer  ;  the  work  of  all  ar- 
tificers coming  in  this  way  much  cheaper  to  market. 

APPRISING,  in  Scots  law,  the  name  of  that  ac- 
tion by  which  a  creditor  formerly  carried  off  the  eftate 
of  his  debtor  for  payment.  It  is  now  abolifhed,  and 
adjudications  are  appointed  in  place  of  it. — Adju- 
dications, charter,  refignation,  clare  conftat,  cogni- 
tion of  heirs,  heritable  right,  confirmation,  novoda- 
mus,  principal  and  original  inftrument  of  fnrrender, 
retour,  feifin,  and  fervice,  in  Scotland,  pay  by  differ- 
ent acts  4  s.  9  d.  duty, 
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Approach  APPROACH,  or  Approaching,  in  a  general 
fenfe,  the  acceding  or  coming  together  of  two  or  more 
things. 

Approaches,  in  fortification,  the  works  thrown  up 
by  the  befiegers,  in  order  to  get  nearer  a  fortrefs,  with- 
out being  expofed  to  the  enemy's  cannon. 

APPROACHING,  in  fowling,  a  term  ufed  to  ex- 
prefs  fuch  devices  as  are  contrived  for  the  getting  with- 
in Ihot  of  my  birds.  It  is  principally  ufed  in  marlhy 
low  places.  The  beft  method  of  approaching  is  by 
means  of  three  hoops  tied  together  at  proper  diftances, 
according  to  the  height  of  the  man  that  is  to  ufe  it, 
and  having  boughs  of  trees  tied  all  round  it,  with  cords 
to  hang  it  over  his  ihoulders ;  a  man  getting  into  this, 
conceals  himfelf,  and  approaches  by  degrees  towards 
his  game  in  the  form  of  a  moving  buth.  Geefe,  ducks, 
and  teal,  quit  the  waters  in  the  evening,  and  pafs  the 
night  in  the  fields ;  but  at  the  approach  of  morning 
they  return  to  the  water  again,  and  even  when  on  the 
water  they  will  retire  to  great  diftances,  on  the  ap- 
proach even  of  a  horfe  or  cow,  fo  that  the  bufmefs  of 
the  ftalking-horfe  is  of  little  ufe  ;  but  this  device  of 
approaching  by  the  moving  bufh  fucceeds  tolerably 
well  with  them. 

Aproaching,  in  gardening,  the  inoculating  or  in- 
grafting the  fprigof  one  tree  into  another,  without  cut- 
ting it  off  the  parent  tree. 

APPROBATION,  a  ftate  or  difpofition  of  the 
mind,  wherein  we  put  a  value  upon,  or  become  pleafed 
with,  fome  perfon  or  thing.  Moralifts  are  divided  on 
the  principle  of  approbation  or  the  motive  which  de- 
termines us  to  approve  and  difapprove.  The  Epicu- 
reans will  have  it  to  be  only  felf-intereft :  according  to 
them,  that  which  determines  any  agent  to  approve  his 
own  aftion,  is  its  apparent  tendency  to  his  private  hap- 
pinefs ;  and  even  the  approbation  of  another's  action 
Sows  from  no  other  caufe  but  an  opinion  of  its  ten- 
dency to  the  happinefs  of  the  approver,  either  imme- 
diately or  remotely.  Others  refolve  approbation  into  a 
moral  fenfe,  or  a  principle  of  benevolence  by  which  we 
are  determined  to  approve  every  kind  affeftion  either 
in  ourfelves  or  others,  and  all  publicly  ufeful  actions, 
which  we  imagine  to  flow  from  fuch  affection,  without 
any  view  therein  to  our  own  private  happinefs. 

Approbation,  is  more  particularly  ufed,  in  fpeak- 
ing  of  recommendations  of  books,  given  by  perfons  qua- 
lified or  authorifed  to  judge  of  them.  Thofe  appointed 
to  grant  licences  and  imprimatures,  frequently  exprefs 
their  approbations  of  books.  Books  were  formerly 
fubjefted  to  a  licenfer  in  England  (fee  13th  Car.  II. 
c-  33)j  which  aft  is  long  fmce  expired;  and  being 
incompatible  with  the  noble  principles  of  the  Revolu- 
tion, has  never  fmce  been,  and  it  is  hoped  never  will 
be,  revived. 

APPROPRIATION,  in  the  canon  law,  a  fever- 
ing of  a  benefice  ecclefiaftical  to  the  proper  and  per- 
petual ufe  of  fome  religious  houfe.  See  the  article 
Parson. 

The  contrivance  of  appropriations  feems  to  have 
fprung  from  the  policy  of  the  monaftic  orders,  who 
have  never  been  deficient  in  fubtile  inventions  for  the 
increafc  of  their  own  power  and  emoluments.  At 
the  firft  eftabliflimcnt  of  parochial  clergy,  the  tithes 
of  the  parifli  were  diftribntcd  in  a  fourfold  divifion; 
one  for  the  ufe  of  the  bifliop,    another  for  main- 
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taining  the  fabric  of  the  church,  a  third  for  theApprepri- 
poor,  and  the  fourth  to  provide  for  the  incam-  ation. 
bent.  When  the  fees  of  the  bifhops  became  otherwife  ^ 
amply  endowed,  they  were  prohibited  from  demanding 
their  ufual  {hare  of  thefe  tithes,  and  the  divifion  was 
into  three  parts  only.  And  hence  it  was  inferred  by 
the  monafteries,  that  a  fmall  part  was  fuflicient  for  the 
officiating  prieft ;  and  that  the  remainder  might  well 
be  applied  to  the  ufe  of  their  own  fraternities  (the  en- 
dowment of  which  was  conftrued  to  be  a  work  of  the 
moft  exalted  piety),  fubjeft  to  the  burden  of  repairing 
the  church  and  providing  for  its  conftant  fupply.  And 
therefore  they  begged  and  bought,  for  mafles  and  o- 
bits,  and  fometimes  even  for  money,  all  the  advowfons 
within  their  reach,  and  then  appropriated  the  benefices 
to  the  ufe  of  their  own  corporation.  But,  in  order  to 
complete  fuch  approbriation  effectually,  the  king's  li- 
cence, and  confent  of  the  bifliop,  muft  firft  be  obtain- 
ed; becaufe  both  the  king  and  the  bilhop  may  fome 
time  or  other  have  an  intereft  by  lapfe,  in  the  pre- 
fentation  to  the  benefice;  which  can  never  happen 
if  it  be  appropriated  to  the  ufe  of  a  corporation, 
which  never  dies :  and  alfo  becaufe  the  law  repofes  a 
confidence  in  them,  that  they  will  not  confent  to  any 
thing  that  Ihall  be  to  the  prejudice  of  the  church.  The 
confent  of  the  patron  alfo  is  neceflarily  implied,  be- 
caufe the  appropriation  can  be  originally  made  to 
none  but  to  fuch  fpiritual  corporation  as  is  alfo  the 
patron  of  the  church  ;  the  whole  being  indeed  nothing 
elfe  but  an  allowance  for  the  patrons  to  retain  the 
tithes  and  glebe  in  their  own  hands,  without  prefent- 
ing  any  clerk,  they  themfelves  undertaking  to  provide 
for  the  tervice  of  the  church.  When  the  appropriation 
is  thus  made,  the  appropriators  and  their  fuccelfors  are 
perpetual  parlons  of  the  church  ;  and  muft  fue  and  be 
fued,  in  all  matters  concerning  the  rights  of  the  church, 
by  the  name  of  parfons. 

This  appropriation  may  be  fevered,  and  the  church 
become  difappropriate,  two  ways  ;  as,  firft,  if  the  pa- 
tron or  appropriator  prefents  a  clerk,  who  is  inftituted 
and  inducted  to  the  parfonage  :  for  the  incumbent  fo 
inftituted  and  indufted  is  to  all  intents  and  purpofes 
complete  parfon ;  and  the  appropriation  being  once  fe- 
vered, can  never  be  reunited  again,  unlefs  by  a  repe- 
tition of  the  fame  folemnities.  And,  when  the  clerk 
fo  prefented  is  diftinft  from  the  vicar,  the  rectory  thus 
vefted  in  him  becomes  what  is  called  a  f?ie-cure  ,•  be- 
caufe he  hath  no  cure  of  fouls,  having  a  vicar  under 
him  to  whom  that  cure  is  committed.  Alfo,  if  the, 
corporation  which  has  the  appropriation  is  diflolved, 
the  parfonage  becomes  difappropriate  at  common  law: 
becaufe  the  perpetuity  of  perfon  is  gone,  which  is  ne- 
ceffary  to  fupport  the  appropriation. 

In  this  manner,  and  fubjeft  to  thefe  conditions,  may 
appropriations  be  made  at  this  day :  and  thus  were 
moft  if  not  all  of  the  appropriations  at  prefent  exifting 
originally  made ;  being  annexed  to  bilbopricks,  pre- 
bends, religious  honfes,  nay,  even  to  nunneries,  and 
certain  military  orders,  all  of  which  were  fpiritual  cor- 
porations. At  the  difloliuion  of  monafteries,  byftatutes 
27  Hen.  VIII.  c.  28.  and  31  Hen.  VIII.  c  13.  the 
appropriations  of  feveral  parfonages,  which  belonged 
to  thofe  refpeftive  religious  houfes,  (amounting  to  more 
than  one  third  of  all  the  parilhes  of  England),  would 
have  been  by  the  rules   of  common  law   difappro- 
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Approver  priated  ;  had  not  a  claufe  in  thofe  fhtutes  intervened, 
II  to  give  them  to  the  king  in  as  ample  a  manner  as  the 
Af;"  abbots,  &c.  formerly  held  the  fame  at.  the  time  of 
their  dilfolntion.  This,  though  perhaps  fcarcely  de- 
fenfible,  was  not  without  example  :  for  the  fame  was 
done  in  former  reigns,  when  the  alien  priores  (that  is, 
fuch  as  were  filled  by  foreigners  only)  were  diflbl- 
ved  and  given  to  the  crown.  And  from  thefe  two  roots 
have  fprung  all  the  lay-appropriations  or  fecular  par- 
fonages  which  we  now  fee  in  the  kingdom  ;  they  hav- 
ing been  afterwards  granted  out  from  time  to  time  by 
the  crown.     See  the  article  Parson  and  Vicar. 

APPROVER,  in  law,  one  who,  confcfling  felony 
in  himfelf,  appealeth  or  impeacheth  another  or  more  of 
his  accomplices.  He  is  fo  called  from  the  French 
approuver,  comprobare,  becaufe  he  muft  prove  what  he 
hath  alleged  in  his  appeal.  This  proof  was  anciently 
cither  by  battle,  or  by  the  country,  at  the  choice  of 
the  appellee  :  and  the  form  of  this  accufation  may  be 
found  in  Crompt.  Juft.  2J0. 

Atprovers  of  the  king,  are  thofe  who  have  the 
letting  of  the  king's  demenfnes  in  fin  all  manors,  &c. 
In  the  ftatutc  of  the  ift  of  Ed.  3.  c.  8.  flieriffs  are  call- 
ed the  king's  approvers. 

It  being  in  the  difcretion  of  the  court  to  fufFer  one 
to  be  an  approver,  this  method  of  late  hath  feldom 
been  practifed.  But  we  have  in  cafes  of  burglary  and 
robbery  on  the  highway,  what  feenis  to  amount  to  the 
fame  by  ftatute  ;  it  being  ordained,  that  where  perfons 
charged  with  fuch  crimes  out  of  prifon,  difcover  two 
others  concerned  in  the  crime,  they  mail  have  a  par- 
don, &c.  Stat.  5th  Anne,  c.  31. 

Approver  is  particularly  ufed  in  ancient  law  wri- 
ters, for  a  balifFor  land-fteward,  appointed  to  have  the 
care  of  a  manor,  franchife,  or  the  like,  and  improve 
and  make  the  moft  of  it  for  the  benefit  of  his  mafter. 
In  this  fenfe,  the  word  is  alfo  written  appruare. 

APPROXIMATION,  in  arithmetic  and  algebra, 
the  coming  nearer  and  nearer  to  a  root,  or  other  quan- 
tity fought,  without  expecting  to  be  ever  able  to  find 
it  exactly. 

APPUI,  in  the  manege,  (q.  d.  reft  or  ftay  upon 
the  hand),  is  the  reciprocal  effort  between  the  horie's 
month  and  the  bridle-hand,  or  the  fenfe  of  the  action  of 
the  bridle  on  the  hand  of  the  horfeman- 

A  juft  appui  of  the  hand,  is  the  nice  bearing  up  or 
ftay  of  the  bridle,  fo  that  the  horfe,  being  awed  by  the 
fenfibility  and  tendernefs  of  his  mouth,  dares  not  reft 
too  much  upon  the  bit-mouth,  nor  check  or  beat  up- 
on the  hand  to  withftand  it.  A  horle  is  faid  to  have 
no  appui,  when  he  is  too  apprehenfive  of  the  hand, 
and  cannot  bear  the  bit.  He  is  faid  to  have  too  much 
appui,  when  herefts  or  throws  himfelf  too  much  upon 
the  bit.  Horfes  deligned  for  the  army  ought  to  have 
a  full  appui  upon  die  hand.  To  give  a  horfe  a  good 
appui,  he  fliould  be  galloped,  and  put  often  back. 

APPULSE,  in  aitronomy,  the  approach  of  any 
planet  to  a  conjunction  with  the  fun,  or  a  ftar.  It  is  a 
ftep  towards  atranfit,  occultation,  conjunction,  eclipfe, 
&e.  M.  Flamfted,  M.  de  la  Hire,  and  others,  have 
given  obfervations  of  the  moon's  appulfes  to  the  pleia- 
des.  Philf.  Tranf.  N°  76.  p.  361.  M.  Acad.  Science. 
tin.  1708. 

APRICOT,  in  botany.     See  Prunus. 

APRIES,   fon  of  Pfammis,   king  of  Egypt ;    the 
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fame  with  Pharaoh  Hophrah  in  Jeremiah  and  Ezekiel. 
He  ruined  Sidon,  and  fome  fay  he  put  Jeremiah  to 
death.  He  thought  neither  God  nor  man  could  de- 
throne him  ;  which  yet  was  eafily  done  by  Amafis,  and 
he  himfelfwas  ftrangled  by  the  Egyptians. 

APRIL,  the  fourth  month  of  the  year,  according 
to  the  common  computation,  but  the  fecond,  accord- 
ing to  that  of  the  aftronomers.  It  contains  30  days. — 
The  word  is  derived  from  apri/is,  of  aperio, "  I  open ;" 
becaufe  the  earth,  in  this  month,  begins  to  open  her 
bofom  for  the  production  of  vegetables.  In  this  month 
the  fun  travels  through  the  fign  Taurus. 

A  PRIORI,  a  kind  of  dernonftration.  See  Demon- 
stration. 

APRON,  in  naval  architecture,  is  apiece  of  curved 
timber  fixed  behind  the  lower  part  of  the  ftern,  imme- 
diately above  the  foremoft  end  of  the  keel. 

Apron  is  alfo  a  name  given  to  a  platform  or  floor- 
ing of  plank,  raifed  at  the  entrance  of  a  dock,  againft 
which  the  dock-gates  are  Unit. 

Apron,  in  gunnery,  a  piece  of  lead  which  caps  or 
covers  the  vent  or  touch-hole  of  a  great  gun. 

APSIS  or  absis,  fignifies  the  bowed  or  arched  roof 
of  ahoufe,  room,  or  oven,  &c.  as  alfo  the  ring  or 
compafs  of  a  wheel. 

Apsis  in  ecclefiaftical  writers,  denotes  an  inner  part 
in  the  ancient  churches,  wherein  the  clergy  fat,  and 
where  the  altar  was  placed.  It  is  fuppofed  to  have 
been  thus  called,  becaufe  covered  with  an  arch  or 
vault  of  its  own,  by  the  Greeks  called  a|/t,  by  the 
Latins  abfis.  Apfis,  in  this  fenfe,  amounts  to  the 
fame  with  what  is  otherwife  called  choir,  concha,  came- 
ra, and  prejbyterium ;  and  Hands  oppofite  to  the  nave 
or  body  of  the  church. 

Apsis  is  more  particularly  ufed  for  the  biihop's  feat, 
or  throne,  in  ancient  churches.  This  was  peculiarly 
called  apfis gradata,  becaufe  raifed  on  fteps  above  the 
ordinary  ftalls. — It  was  alfo  denominated  exedra,  and 
in  latter  times  tribune. 

Apsis  is  alfo  ufed  for  a  reliquary,  or  cafe,  wherein 
the  relics  of  faints  were  anciently  kept.  It  took  the 
name  apfis,  from  its  being  round,  or  arched  at  the 
top;  or  perhaps  from  the  place  where  it  was  kept. 
The  apfi s  was  commonly  placed  on  the  altar:  it  was 
nfually  of  wood,  fometimes  alfo  of  gold  and  filver,  with 
fculptures,  &c. 

Apsis,  in  aftronomy,  a  term  ufed  indifferently  for 
either  of  the  two  points  of  a  planet's  orbit,  where  it 
is  at  greateft  or  leaft  diftance  from  the  fun  or  earth  ; 
andhence  theline  connecting  thofe  points  is  called  the 
line  of  the  ap fides.  The  word  is  Greek,  and  derived 
from  avra,  to  conned.  The  apfis  at  the  greateft  dif- 
tance from  the  fun  is  called  the  aphelion^  and  at  the 
greateft  diftance  from  the  earth  the  apogee  ;  while  that 
at  the  leaft  diftance  from  the  fun  is  termed  the  perihe- 
lion, and  at  the  leaft  diftance  from  the  earth  the  peri- 
gee. 

APSIRTIDES.     See  Absorus. 

APTA,  or  Apta  Juiia,  (Pliny)  ;  npw  Apte,  in 
Provence,  on  the  river  Calavon,  feven  leagues  to  the 
north  of  Aix,  and  nine  to  the  north  of  Avignon.  In 
the  Notitiae  it  is  called  Civitas  Aptenfium  :  Pliny  rec- 
kons it  among  the  Latin  towns.  That  it  was  a  colo- 
ny, appears  from  an  infeription  on  a  ftone  found  at  Ar- 
ies, ^Sirmond).    E.  Long.  jr.  56.  Lat.  43.  23. 
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APTERA,  (Strabo,  Stephanas)  ;  Apteron,  (Pli- 
nr)  ;  Atteria,  (Ptolemy):  An  inland  town  of  Crete, 
whole  port  was  Cifainus,  on  the  weit  fide  of  the  ifland, 
(Strabo);  12  miles  to  the  fouth  of  Sydonia  towards 
the  Montes  Leuci,  and  as  many  from  the  Sinus  Am- 
phimales.  So  called  from  the  Sirens,  who,  being 
there  vanquifhcd  in  long  by  the  Mules,  ftript  them- 
felves  of  their  wings,  and  out  of  grief  leaped  into  the 
fea,  (Stephanus).  There  was  a  town  of  Lycia  of  the 
lame  name.     E.  Long.  25.  N.  Eat.  35.  50. 

Aptera,  a  term  ufed  by  Linnseus  for  his  feventh 
order  of  infects,  comprehending  fncli  as  have  no  wings. 

APTHANE,  a  title  anciently  given  to  the  higher 
degrees  of  nobility  in  Scotland.     See  Thane. 

APTITUDE,  (from  c.ptns  "  fit"),  the  natural  dif- 
polition  any  thing  hath  to  ferve  for  fuch  or  fuch  a  pur- 
pofe. — Thus,  oil  hath  an  aptitude  to  burn,  and  water 
to  extingui Ih  fire. 

Attitude,  orArTNEss,  is  often  ufed,  in  fpeaking 
of  the  talents  of  the  mind,  for  a  promptitude,  or  dif- 
pofition  to  learn  things  with  eafe  and  expedition.  In 
which  fenfe  aptnefs  amounts  to  the  fame  with  what  the 
Greeks  call  evpctiia,  bona  indoles,  and  we  fometimes 
docility.  Charlton  diviicsaptnefs  into  thefe  parts,  viz. 
acutencfSffagacity  and  memory. 

APTOTE,  among  grammarians,  an  undeclinable 
noun,  or  one  which  has  no  variation  of  cafes. 

APULEIUS  (Lucius),  a  Platonic  philofopher,  uni- 
verfally  known  by  his  performance  of  the  Golden 
Afs.  He  lived  in  the  fecond  century,  under  the  An- 
tonines;  and  was  born  at  Madaura,  a  Roman  colony 
In  Africa.  He  ftudied  firfl  at  Carthage,  then  at  A- 
thens,  and  afterwards  at  Rome,  where  he  learned  the 
Latin  tongue  without  the  help  of  a  matter.  He  was 
a  man  of  a  curious  and  inquilitive  difpofition,  efpecial- 
ly  in  religious  matters :  this  prompted  him  to  take  fe- 
veral  journies,  and  to  enter  intofeveral  focieties  of  re- 
ligion. He  fpent  his  whole  fortune  almoft  in  travel- 
ling; fo  that,  at  his  return  to  Rome,  when  he  was  about 
to  dedicate  himfelf  to  the  fervice  of  Ofiris,  he  had  not 
money  enough  to  defray  the  expence  attending  the  ce- 
remonies of  the  reception,  and  was  obliged  to  pawn 
his  clothes  to  raife  the  neceffary  fum.  He  fupported 
himfelf  afterwards  by  pleading  caufes  ;  and  as  he  was 
a  great  matter  of  eloquence,  and  of  a  fubtile  genius, 
many  conliderable  caufes  were  trutted  to  him.  But  he 
availed  himfelf  more  by  a  good  marriage  than  by  his 
pleadings:  a  widow,  named  Pudentilla,  who  was  nei- 
ther young  nor  handfome,  but  wanted  a  hufband  and 
was  very  rich,  took  a  great  fancy  to  him.  This  mar- 
riage drew  upon  him  a  troublefome  law-fuit.  The  la- 
dy's relations,  pretending  he  made  ufeofforcery  to 
gain  her  heart  and  money,  accufed  him  of  being  a  ma- 
gician before  Claudius  Maximus  proconful  of  Africa. 
Apuleius  was  under  no  great  difficulty  of  making  his 
tlelence.  As  Pudentillo  was  determined  from  confi- 
derations  of  health,  to  enter  upon  a  fecond  marriage, 
even  before  Ihe  had  feen  this  pretended  magician,  the 
youth,  deportment,  pleafing  converfation,  vivacity,  and 
other  agreeable  qualities  of  Apuleius,  were  charms  fuf- 
ficient  to  engage  her  heart.  He  had  the  moft  favour- 
able opportunities  too  of  gaining  her  friendfhip,  for  he 
lodged  fome  time  at  her  houfe  :  Pudentilla's  eldeft  fon 
iaving  a  great  friendfhip  for  him,  was  likewifc  defirous 


of  the  match,  and  Solicited  him  in  favour  of  Pudentil- 
la. "  Do  you  make  a  wonder  (faid  Apuleius,  in  his 
defence)  that  a  woman  ttionld  marry  again,  after  ha- 
ving lived  a  widow  13  years  ?  it  is  much  more  wonder- 
ful that  flie  did  not  marry  again  fooner.  You  think 
that  magic  mutt  have  been  employed  to  prevail  with  a 
widow  of  her  age,  to  marry  a  young  man  ;  on  the  con- 
trary, this  very  circum  fiance  fhows  how  little  occalion 
there  was  for  magic."  He  offered  to  prove  by  his 
marriage-contract,  that  he  got  nothing  of  Pudentilla 
but  a  promife  of  a  very  moderate  fum,  in  cafe  he  fur- 
vived  her  and  had  children  by  her.  He  was  alfo  obli- 
ged to  make  fuch  confefiions  in  court  as  Pudentilla 
would  gladly  have  excufed.  He  faid  fhe  was  neither 
handfome  nor  young,  nor  fuch  as  could  any  ways  tempt 
him  to  have  recourfe  to  enchantments  ;  moreover,  he 
added,  that  Pontianus  her  fon  propofed  the  marrying 
his  mother  to  him  only  as  a  burden,  and  the  action  of 
a  friend  and  philofopher.  He  alio  took  notice  of  ma- 
ny inconveniences  which  attend  the  marrying  of  wi- 
dows, and  fpoke  highly  of  the  advantages  of  a  maid 
above  a  widow:  "  A  handfome  virgin  (faid  he,  let 
her  be  ever  fo  poor,  is  abundantly  portioned ;  fhe 
brings  to  her  hufband  a  heart  quite  new,  together  with 
the  flower  and  firft-fruits  of  her  beauty.  It  is  with 
great  reafon  that  all  hufbands  fet  fo  great  a  value  upon 
the  flower  of  virginity  :  all  the  other  goods  which  a 
woman  brings  her  hufband  are  of  fuch  a  nature,  that 
he  may  return  them  again,  if  he  has  a  mind  to  be  un- 
der no  obligation  her ;  that  alone  cannot  be  reftored, 
it  remains  in  the  poffeffion  of  the  firft  hufband.  If 
you  marry  a  widow,  and  fhe  leaves  you,  file  carries  a- 
way  all  that  flic  brought  you."  Upon  which  paflage 
Mr  Bayle  makes  a  very  coarfe  remark,  viz.  "  That 
this  good  which  is  never  taken  back  out  of  the  hands 
of  a  hufband,  is  very  chimerical;  and  that  there  is 
never  a  baker  nor  a  butcher,  who  would  lend  fixpence 
upon  this  unperifhable  pofieifion."  The  apology  is 
ttill  extant,  and  is  reckoned  a  very  fine  piece.  Apu- 
leius was  extremely  indefatigable  in  his  ftudies  ;  and 
compofed  feveral  books,  fome  in  verfe,  and  others  in 
profe  ;  but  moft  of  them  have  been  loft.  He  took 
great  pleafure  in  declaiming,  and  was  heard  generally 
with  great  applanfe  :  When  he  declaimed  at  Oeca,  the 
audience  cried  out  with  one  voice,  that  they  ought  to 
confer  upon  him  the  honour  of  citizen.  The  citizens 
of  Carthage  heard  him  with  great  fatisfaction,  and  e- 
rected  a  ftatue  to  him  ;  and  feveral  other  cities  did  him 
the  fame  honour.  Several  critics  have  publifhed  notes 
on  Apuleius's  Golden  Afs,  and  there  have  been  trans- 
lations of  it  into  different  languages. 

APULIA,  now  Puglia,  a  territory  of  Italy,  bor- 
dering on  the  Adriatic,  and  extending  from  the  river 
Frento  to  Tarentum  in  length,  and  from  the  Adriatic 
to  the  Lucani  in  breadth.  Apuli  the  people,  (Ho- 
race) ;  divided  into  the  Apulia  Daunia,now  called  Pu- 
glia Pinna,  or  the  Capitanata ;  and  into  the  Apulia 
Peucetia,  now  Terra  di  Barri,  (Pliny,  Ptolemy.)  A- 
pulia  abounded  in  flieep,  which  yielded  the  fineft  wool, 
(  Martial )  .It  is  now  the'eaft  fide  of  the  kingdom  ofNaples. 

APUS,  Avis  bidica,  in  attronomy,a  conttellationof 
the  fouthern  hemifphere placed  nearthepole,  between 
the  triangulum  auflrale  and  the  chameleon,  fuppofed 
to  reprefent  the  bird  of  paradife. 

APYNCI 
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APYCNI  suoni,  in  mufic,  founds  difiant  one  or 
more  octaves,  and  yet  concord. 

APYCNOS,  in  mufic,  is  faid  of  the  diatonic  genus, 
on  account  of  its  having  fpacious  intervals,  in  compa- 
rifon  of  the  chromatic  and  enharmonic. 

APYREXY,  among  phyficians,  denotes  the  inter- 
miifion  of  a  fever. 

APYROUS,  a  word  applied  to  denote  that  propert- 
ty  of  fome  bodies,  by  which  they  refift  the  mod  violent 
fire  without  any  fenfible  alteration.  Apyrous  bodies 
ought  to  be  diftinguimed  from  thofe  which  are  refrac- 
tory. Refractory  fubftances  are  thole  which  cannot 
by  violent  heat  be  fufed,  whatever  other  alteration  they 
may  fuflain.  But  a  body,  properly  fpeaking,  apy- 
rous, can  neither  be  fufed  by  heat,  nor  can  undergo 
any  other  change.  Diamonds  were  long  thought  to 
be  polfefied  of  this  property.  But  fome  late  experi- 
ments have  fhown,  that  diamonds  may  be  entirely  dif- 
fipated  or  evaporated  by  heat,  and  are  therefore  not 
intitled  to  be  ranked  among  apyrous  fubflances.  Per- 
haps there  is  no  body  in  nature  effentially  and  rigorouf- 
ly  apyrous.  But  it  is  fufficient  that  there  be  bodies  a- 
pyrous  relatively  to  the  degree  of  fire  which  art  can 
produce,  to  intitle  them  to  that  name. 

AQUA,  a  term  frequently  met  with  in  the  writings 
of  phyficians,  chemifts,  &c.  for  certain  medicines,  or 
menftrunms,  in  a  liquid  form,  diftinguilhed  from  each 
other  by  peculiar  epithets,  as  Ass; a  Alexiteria,  AsiyA 
Aluminofa,  Ass; a  Mirabilis,  ire.  for  which  fee  Phar- 
macy. 

A$ua  Extinlfa,  or  Exiinguijhed  Water,  is  aquafor- 
tis into  which  fome  river- water  has  been  poured,  in  or- 
der to  qualify  it,  and  render  it  lefs  corrolive.  Its  ufe 
is  to  get  the  filver  from  the  aquafortis  that  ferved  to 
part  gold  from  it.  ' 

Asiva  Forth,  a  name  given  by  artifls  to  nitrous  a- 
cid  of  a  certain  flrength,  from  its  diflblving  power  : 
that  which  is  concentrated  and  fmoking,  is  called  fpirit 
*f  nitre.  The  aquafortis  ufed  by  dyers,  brafs-founders, 
&c.  is  not  only  weaker  than  fpirit  of  nitre,  but  con- 
tains a  portion  of  vitriolic  acid.  It  may  be  made  by 
diftilling  crude  nitre  with  calcined  vitriol,  equal  parts. 
The  nitrous  acid,  expelled  by  the  vitriolic,  will  rife  in 
red  fumes,  and  pafs  into  the  receiver.  The  vitriolic 
acid,  uniting  with  the  alkaline  balls  of  the  nitre,  forms 
■variolated  tartar  ;  but,  there  being  more  vitriolic  acid 
than  is  requifite  to  faturate  the  alkali,  the  furplus  rifes 
with  the  nitrous  acid  :  aquafortis,  therefore,  is  a  mix- 
ture of  thefe  two  acids.  It  may  alfo  be  made  by  di- 
ftilling crude  nitre  with  fomewhat  more  than  half  its 
weight  of  oil  of  vitriol ;  or  by  mixing  one  part  of  oil 
of  vitriol  with  nine  parts  pure  fpirit  of  nitre.  See 
Chemistry-JWc.y. 

As$ja  Marina,  a  name  by  which  the  jewellers  call 
die  beryl,  on  account  of  its  fea-green  colour.  See  Be- 
ryl. 

Assa  Rcgia,  a  compound  of  nitrous  and  marine  a- 
cid,  in  different  proportions  according  to  the  purpofe 
for  which  it  is  intended.  It  is  ufually  made  by  diifol- 
■ving,  in  nitrous  acid,  fal  ammoniac,  or  common  fait, 
both  which  are  combinations  of  marine  acid  with  alka- 
li. When  made  with' fal  ammoniac,  the  common  pro- 
portion is  one  part  of  this  fait  to  four  parts  of  nitrous 
acid  ;  but  to  diffolve  platina,  equal  parts  are  requifite. 
A  purer  aqua  rcgia  may  be  made  by  iinrpjy  mixing  the 
two  acids, 


Aqua  regia  is  particularly  ufed  as  a  menftruum  for 
gold  ;  it  likevvife  dillblvcs  all  other  metals,  except  fil-  *" 
ver.  The  gold  diflblved  in  aqua  rcgia  is,  in  fact,  dif- 
folved  in  the  dcphlogifticatcd  marine  acid  only,  which, 
being  deprived  of  its  phlogiflon  by  the  nitrous  acid,  re- 
covers it  from  the  gold,  and  thus  renders  gold  foluble  ; 
for  metals  are  not  foluble  in  acids  until  they  lofe  a  part 
of  their  phlogiflon.     See  Chemistry-///^*. 

AstyA  Secunda,  aquafortis  diluted  with  much  pure 
water.  It  is  employed  in  feveral  arts,  to  clean  the  fur- 
face  of  metals  and  certain  flones,  and  for  various  other 
purpofes. 

Asjja  Vita,  is  commonly  underflood  of  what  is  o- 
therwife  called  brandy,  or  fpirit  of  wine,  either  fimple, 
or  prepared  with  aromatics.  Some,  however,  diftin- 
guilh  between  them  ;  appropriating  the  term  brandy  to 
what  is  drawn  from  wine,  or  the  grape  ;  and  aqua 
vita  to  that  drawn  after  the  fame  manner,  from  malt, 
&c. 

Ass;m.Augufla,  (Ptolemy)  ;  Aqua  Tarbellica,  (An- 
tonine)  ;  Aquenjis  Qivitas,  in  the  Notitia.  Now  Acqs, 
or  Dax,  a  town  in  Gafcony,  on  the  river  Adour,  fa- 
mous for  its  baths.  W.  Long.  1.  40.  N.  Lat. 
43.  j6. 

Asym.  Bilbilitana,  (Antonine)  ;  baths  24  miles  to 
the  weft  of  Bilbilis.  Now  Banos  de  Aihama,  in  Ar- 
ragon. 

AsyMCalida,  (Ptolemy)  ;  Aqua  So/is,  (Antonine)  ; 
a  place  of  the  Belgse  in  Britain,  famous  for  its  hot  wa- 
ters. Now  Bath,  in  Somerfet-fhire.  \V.  Long.  1.  j. 
Lat.  $1.  20. 

AsiyM  Caiida,  (Ptolemy)  ;  Aquicaldenfs,  (Pliny)  ; 
formerly  in  great  repute,  and  a  public  bath  ;  whofe 
ruins  flill  remain  teflimonies  of  the  Roman  grandeur. 
Now  Orenfe,  in  Gallicia,  flill  famous  for  its  baths ;  on 
the  river  Minho,  54  miles  fouth-eaft  of  Compoftella. 
W.  Long.  8.  30.  Lat.  42.  30.  Alfo  a  place  in  the  bay 
of  Carthage,  (Strabo).  Other  Aquicaldenfes,  to  the 
north  of  Gerundia  in  Catalonia,  (Ptolemy). 

Asium  Caiida,  a  colony  between  the  rivers  Serbetes 
and  Savus,  in  Mauritania  Casfarienfis,  (Ptolemy). 

A$uje  Celenia,  (Ptolemy);  or  Cilina,  (Antonine). 
Now  Caldas,  a  hamlet  on  the  Minho,  in  Gallicia. 

Aquje  Convenarum,  a  hamlet  of  Gaul,  in  Aquitaine, 
(Antonine),  and  on  the  borders  of  the  Convenae,  or 
le  Cominge,  at  the  foot  of  the  Pyrenees,  near  the 
fource  of  the  Garonne.  Now  Bagneres.  W.  Long. 
3.  39.  Lat.  42.  20. 

A$um  Cutilia,  a  lake  of  the  Sabines,  in  the  territo- 
ry of  Reate  (Pliny)  ;  Lacus  Cutilieiifis,  ( Varro)  ;  with 
a  moveable  ifland  in  it,  (Seneca,  Pliny)  s  fuppofed  to  be 
the  centre  of  Italy,  (Varro).  The  waters  were  medi- 
cinal, and  extremely  cold,  good  for  a  weak  flomach 
and  in  weak  nerves  ;  they  feemed  to  act  by  a  kind  of 
fiution,  which  approached  to  a  bite,  (Pliny).  Vefpa- 
fian  ufed  them  every  fummer;  and  there  he  died,  (Sue- 
ton,  Xiphilin  from  Dio).  Now  Lago  di  Contig-iano. 
As$m  Flavia,  a  town  on  the  confines  of  Gallicia 
and  Portugal,  fo  called  from  Vefpafian  and  Titus. 
The  inhabitants  are  called  Aquifiavienfes,  coins.  Now 
called  Chiavas,  a  mean  hamlet  :  but  the  ruins  of  its 
bridge  teftify  its  former  grander.  W.  Long.  6.  6. 
Lat.  41.  40. 

AsyiJE  Helvetia,  defcribed  ky  Tacitus  as  a  munici- 
pal town,  and  much  frequented  for  its  excellent  water; 
and  though  he  does  not  mention  its  name,  Cluverius. 
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Aqosduit.  fuppofes  it  to  be  Baden,  in  Switferland,  on  the  rivulet 
' u '  Limat,  which  foon  after  falls  into  the  Aar.  It  is  call- 
ed the  Upper,  to  diltinguilh  it  from  another  called  the 
Lower  Baden  in  Alface.    E.  Long.  8.  49.  Lat.  47.  JJ. 

Ashoje  Merom  (Jolhua),  famous  for  the  defeat  of 
Jabin  ;  fuppofed  to  be  the  lake  called  Samachonitis,  or 
Seviechonitis,  byjofephus  ;  into  which  the  river  Jordon 
falls,  before  it  comes  to  the  fea  of  Genefereth,  or  Ga- 
lilee. 

A%yj£  Pa/won't*,  famous  baths  of  Auflria,  now 
called  Baden,  28  miles  to  the  fouth  of  Vienna. 

Asgx.  Patavina,  are  baths  in  the  territory  of  Ve- 
nice near  Padua,  (Pliny)  ;  called  FontusAponi  (Livy, 
Martial).  Now  S«j«<  d'Abano.  E.Long.  31.  48. 
Lat.  4 J.  1  J. 

A-iyx  Qubitiana,  put  by  Ptolemy  in  room  of  the 
Aqua  Citinte  of  Antonine.  Now  fuppofed  to  be  Sar- 
ria,  a  town  of  Gallicia,  on  a  rivulet  of  the  fame  name, 
three  leagues  to  the  fouth  of  Lugo. 

As^je  Sextia,  a  colony  to  the  north  of  Marfeilles, 
fo  called,  both  from  the  founder  Sextius  Calvinus,  and 
from  its  quantity  of  water,  and  number  of  cold  and 
hot  fprings ;  built  after  the  defeat  of  the  Salyes,  or 
Salvii,  whofe  territorry  in  the  fouth  of  Provence  reach- 
ed from  the  Rhone  to  the  borders  of  Italy,  (Livy,  Vel- 
leius,  Strabo,  Ptolemy).  By  an  infenption  the  colo- 
ny appears  to  have  been  either  increafed  or  renewed 
by  Auguftus.  In  the  Notitia  it  is  called  Civitas  Aquen- 
fis.  Now  Aix.  Here  the  Teutones  and  Cimbri  were 
defeated  with  a  great  daughter  by  Marius.  E.  Long. 
6.  4.  Lat.  48.  4. 

Asvje  Statiellce  or  Sfattellorum,  (Pliny),  a  town  in 
Liguria,  on  the  river  Bormia.  Now  Acquic,  a  town  of 
Montferrat.     E.  Long.  8.  40.  Lat.  44.  45. 

Asy/E  Tauri,  hot  waters  or  baths  in  Tufcany,  at 
the  diftance  of  three  miles  from  the  fea,  faid  to  be  dif- 
covered  by  a  bull,  hence  the  appellation.  There  are 
flill  to  be  feen  the  ruins  of  thefe  baths.  Now  Acqua- 
pendente,  in  Orvieto.     E.  Long.  12.  40,  Lat.  42.  40. 

AQU ^EDUCT,  in  hydraulics  and  architecture,  a 
ftruclnre  formed  for  conveying  water  from  one  place  to 
another,  over  grounds  that  are  unequal.  The  word  is 
compounded  of  the  Latin  fubftantive  aqua  water,  and 
duttus  a  channel  by  which  that  water  may  be  con- 
ducted. 

Architects  diltinguilh  two  kinds  of  aqusedudts,  the 
vifible,  and  the  fubterraneous. — The  vifible  are  construc- 
ted in  valleys  or  marihes,  and  protracted  in  longitude 
or  latitude  as  the  fttuation  requires.  They  are  compo- 
icd  of  adminicula  for  fupporting  the  arches  and  con- 
fining the  ftream,  and  of  arcades. — The  fubterraneous 
are  formed,  by  piercing  the  mountains,  and  conducting 
them  below  the  furface  of  the  earth.  They  are  built  of 
ftone,  hewn  or  rough  ;  and  covered  above  with  vaults, 
or  with  flat  ftones,  which  may  be  termed  fags  :  thefe 
flags  fhelter  the  waters  from  the  heat  of  the  fun. 

They  divide  them  flill  into  double  and  triple  aquas- 
ducts  ;  that  is  to  fay,  fuch  as  are  fupported  either  by 
two  or  by  three  ranges  of  arcades.  Such  was  the  aqas- 
duct  which  Procopins  records  to  have  been  built  by 
Cofro'c's  king  of  the  Perfians,  for  the  city  of  Petra  in 
Mingrelia  :  It  had  three  conduits  upon  the  fame  line, 
each  elevated  above  the  other. 

Frequently  aquajducts  are  paved.  Sometimes,  the 
waters  flow  through  a  natural  channel  of  clay.    Fre- 


quently they  are  conveyed  by  pipes  of  lead  into  refer-  AquasduS. 
voirs  of  the  fame  metal,  or  into  troughs  of  hewn  ftone.  *~~v 
The  channels  arc  cut  with  an  imperceptible  defcent, 
that  the  current  may  be  accelerated  by  its  own  weight. 
Parallel  to  its  courfe,  on  each  fide,  is  cut  a  narrow  foot 
path,  where  people  may  walk  when  neceflary.  By  con- 
duits, or  grooves,  the  waters  are  conveyed  into  large 
ciflerns,  but  not  forced  above  their  original  level.  To 
make  them  rife  and  iflue  from  their  apertures  with  force, 
they  muft  be  confined  in  tubes  of  a  fmall  diameter,  and 
abruptly  fall  from  a  confiderable  declivity. 

Aquasducts  of  every  kind  were  long  ago  the  wonders 
of  Rome  ;  the  valt  quantity  of  them  which  they  had  ; 
the  prodigious  expence  employed  in  conducting  waters 
over  arcades  from  one  place  to  another,  at  the  diftancc 
of  30,  40,  60,  and  even  100  miles,  which  were  either 
continued  or  fupplied  by  other  labours,  as  by  cutting 
mountains  and  piercing  rocks  ;  all  this  ought  to  fur- 
prife  us  ;  nothing  like  this  is  undertaken  in  our  times  : 
we  dare  not  even  think  of  purchafing  public  conveni- 
ency  at  fo  dear  a  rate.  Appias  the  cenfor  advifed  and 
constructed  the  firft  aquasduct.  .  His  example  gave  the 
public  luxury  a  hint  to  cultivate  thefe  objects  ;  and  the 
force  of  prodigious  and  indefatigable  labour  diverted 
the  courfe  of  rivers  and  floods  to  Rome.  Agrippa,  in 
that  year  when  he  was  sedile,  put  the  laft  hand  to  the 
magnificence  of  thefe  works.  It  is  chiefly  in  this  re- 
flect that  the  modern  fo  much  refembles  the  ancient 
city  of  Rome.  For  this  advantage,  flie  is  peculiarly 
indebted  to  Sextus  V.  and  to  Paul  V.  who  for  gran- 
deur and  magnificence  emulated  the  mafters  of  the  uni- 
verfe*.  There  are  flill  to  be  feen,  in  different  places  *  see  New 
contiguous  to  Rome,  linking  remains  of  thefe  aqua-  Memoirs  of 
ducts ;  arches  continued  thro'  a  long  fpace,  over  which  Italy, soli. 
were  extended  the  canals  which  carried  the  water  to 
the  city.  The  arches  are  fometimes  low,  fometimes 
raifed  to  a  vaft  height,  to  humour  the  tumidities  or  de- 
prefiions  of  the  ground.  There  are  fome  which  have 
two  arcades,  one  constructed  above  the  other ;  and  this 
precaution  was  obferved,  left  the  height  of  a  fingle  ar- 
cade, if  extended  as  far  as  the  fituation  required,  might 
render  the  structure  lefs  firm  and  permanent.  They  are 
commonly  of  bricks  ;  which  by  their  cement  cohere  fo 
ftrongly,  that  the  parts  are  not  feparated  without  the 
utmolt  difficulty — When  the  elevations  of  the  ground 
were  enormous,  it  became  neceflary  to  form  fubterra- 
ne ous  aquseducts.  Thefe  carried  the  waters  to  fuch  a- 
quasdufts  as  were  raifed  above  ground,  in  the  declivity  or 
at  the  foot  of  mountains.  If  the  artificial  channel  of  the 
water  was  not  fufceptible  of  a  downward  bias  but  by 
paffing  through  a  rock,  through  this  they  cut  a  paflage 
at  the  fame  height  with  the  fuperior  aquasduct :  fuch 
an  one  may  be  feen  above  the  city  of  Tivoli,  and  at 
the  place  called  Vicavaro.  The  canal  which  formed  the 
courfe  of  the  aquxduct  is  hewn  out  of  the  rock  to  the 
extent  of  more  than  a  mile,  about  five  feet  in  height 
and  four  in  breadth. 

There  is  one  thing,  however,  which  deferves  to  be 
remarked.  It  is,  that  the  aquxducts,  which  might 
have  been  directed  in  a  ftraight  line  to  the  city,  did  not 
arrive  at  it  but  by  frequent  and  winding  mazes.  Some 
have  faid  that  this  oblique  tract  was  purfued  to  avoid 
the  expence  which  muft  attend  the  building  of  arcades 
to  an  extraordinary  height :  others,  that  it  was  their 
intention  to  diminifli  the  impetuoiity  of  the  current ; 

which, 
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ArpiseduA.  which  foiling  in  a  ftraight  line  through  an  immenfe 

' *"" — '  fpace,  muft  always  have  increafedits  velocity,  ma  ft  have 

worn  the  canals  by  perpetual  and  forcible  attrition, 
and  of  confequencc  afforded  an  impure  and  unwhole- 
ibme  draught  to  the  inhabitants.  But  fmce  there  wasfo 
great  a  defcent  between  thecafcadeof  Tivoli  and  Rome, 
it  is  demanded  why  they  lhould  go  to  draw  water  from 
the  fame  river  at  the  diftance  of  more  than  20  miles 
higher  ;  nay,  of  more  that  30  miles,  if  we  reckon  the 
curvatures  of  its  direction  through  that  mountainous 


A  CLU 
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country  ?  It  is  replied,  the  motive  of  obtaining  the 
water  more  falubrious,  and  more  limpid,  was  fufheient 
to  make  the  Romans  think  their  labour  necelfary,  and 
their  expence  properly  beftowed  ;  and  to  thofe  who  re- 
flect that  the  waters  of  this  river  were  impregnated  with 
mineral  particles,  and  by  no  means  wholefome,  the  an- 
fwer  will  appear  fatisfaetory. 

If  any  one  will  caft  his  eyes  upon  plate  128th  of  the 
Antiquities  of  Father  Montfaucon,  he  will  fee  with  how 
much  care  thefe  immenfe  works  were  conftructed. 
From  diftance  to  diftance  fpiramenta  were  left,  that,  if 
the  water  lhould  happen  to  be  flopped  by  any  accident, 
it  might  gradually  difemboge,  till  they  could  clear  its 
■ordinary  paffage.  There  were  likewife,  even  in  the  very 
canals  which  conveyed  the  water,  cavities  confiderably 
deeper  than  its  internal  furface,  into  which  the  ftream 
was  precipitated,  and  where  it  remained  ftagnant  till 
it  was  refined  from  mud  and  feculence  ;  and  ponds, 
where  it  might  expand  itfelf  till  it  was  purified. 

The  aquseduet  of  the  aqua  Mania  had  an  arch  of  16 
feet  in  diameter.  The  whole  was  compofed  of  three 
■different  kinds  of  ftone;  one  of  them  reddifh,  another 
brown,  and  a  third  of  an  earth  colour.  Above,  there 
appeared  two  canals  ;  of  which  the  higheft  was  fed  by 
rhe  new  waters  of  the  Tiverone,  and  the  lower  by  what 
they  call  the  Claudian  river.  The  entire  edifice  is  70 
Roman  feet  high.  Near  this  aquaeduct,  we  have  in  Fa- 
ther Montfaucon  the  plan  of  another  with  three  canals; 
the  higheft  fupplied  by  the  water  called  Julia,  that  in 
the  middle  from  Tepula,  and  the  loweft  from  the  aqua 
Marcia. 

The  arch  of  the  aquseduet  of  the  aqua  Claudia  is  of 
hewn  ftone,  very  beautiful ;  that  of  the  aquasduct  of  the 
aqua  Neronia  is  of  bricks  :  they  are  each  of  them  72 
Roman  feet  in  height. 

The  canal  of  the  aquasduct  which  was  called  th.t  aqua 
Appia,  deferves  to  be  mentioned  for  a  Angularity  which 
is  obferved  in  it ;  for  it  is  not,  like  the  others  plain, 
nor  gradual  in  its  defcent ;  but  much  narrower  at  the 
lower  than  the  higher  end. 

The  cenful  Frontinus,  who  fuperintended  the  aquas- 
ducts  under  the  emperor  Nerva,  mentions  nine  of  them 
which  had  each  13,594  pipes  of  an  inch  in  diameter. 
Vigerus  obferves,  that,  in  the  fpace  24  hours,  Rome 
received  500,000  hogfheads  of  water. 

"We  might  likewife  have  mentioned  the  aquasduct  of 
Drufus,  and  that  of  Riminius  :  but  we  fhall  fatisfy 
ourfelves  with  obferving  here,  that  Auguftus  caufed  all 
the  aquasducts  to  be  repaired  ;  and  afterwards  pafs  to  o- 
ther  monuments  of  the  fame  kind,  and  ftill  more  im- 
portant, which  give  the  moil  ftriking  ideas  of  Roman 
magnificence. 

One  of  thefe  monuments  is  the  aquasduct  of  Metz,  of 
which  a  great  number  of  arcades  ftill  remain.    Thefe 
arcades  crofted  the  Mofelle,  a  river  which  is  broad 
Vol.  II. 


furnifhed  water  for  the  reprefentation  of  a  fea-fig'it 
This  water  was  collected  in  a  refcrvoir  :  from  thence  it  , 
was  conducted  by  fubterraneous  canals  formed  of  hewn 
ftone,  and  fo  fpacious  that  a  man  could  walk  erev.t  in 
them  :  it  traverfed  the  Mofelle  upon  its  fuperb  and  lof- 
ty arcades,  which  may  ftill  be  feen  at  the  diftance  of 
two  leagues  from  Metz;  fo  nicely  wrought  and  fo 
firmly  cemented,  that,  except  thole  parts  in  the  mid- 
dle which  have  been  carried  away  by  the  ice,  they  have 
refilled,  and  will  ftill  refill,  the  fevereft  ihocks  of  the 
nioft  violent  feafons.  From  thefe  arcades,  other  aquas- 
ducts  conveyed  the  waters  to  the  baths,  and  to  the  place 
where  the  naval  engagement  was  mimicked. 

If  we  may  truit  Colmenarus,  the  aquaeduct  of  Sego- 
via may  be  compared  with  the  moft  admired  labours 
of  antiquity.  There  ftill  remain  159  arcades,  wholly 
confifting  of  ftoncs  enormoufly  large,  and  joined  with- 
out mortar.  Thefe  arcades,  with  what  remains  of 
the  edifice,  are  102  feet  high  ;  there  arc  two  ranges 
of  arcades,  one  above  another.  The  aquxdud  flows 
thro'  the  city,  and  runs  beneath  the  greateft  number 
of  houfes  which  are  at  the  lower  end. 

After  thefe  exorbitant  ftructures,  we  may  be  in  fome 
degree  believed  when  we  fpeak  of  the  aquarduci  which 
Lewis  XIV.  caufed  to  be  built  near  Maintenon,  for 
carrying  water  from  the  river  Bucq  to  Verfailles :  it  is 
perhaps  the  greateft  aquseduet  which  now  fubfifts  in 
the  world  ;  it  is  7000  fathoms  in  length,  above  2560 
in  height,  and  contains  242  arcades. 

AQJJAMBOE,  one  of  the  greateft  monarchies  on 
the  coaft  of  Guinea  in  Africa,  ftretching  20  miles  in 
breadth,  and  ten  times  that  fpace  in  length  from  eaft 
to  weft.  According  to  Bofman,  the  coaft  is  divided 
into  a  great  number  of  petty  royalties,  but  all  of  them 
fubject  to  the  king  of  Aquamboe,  who  indifcrimatcly 
ufes  an  unlimited  authority  over  them  and  the  meancll 
of  his  fubjects.  His  defpotifm  gave  rife  to  a  prover- 
bial faying,  that  "  there  are  only  two  ranks  of  men  at 
Aquamboe;  the  royal  family,  and  ilaves."  The  na- 
tives of  this  country  are  haughty,  turbulent,  and  war- 
like ;  and  their  power  is  formidable  to  all  the  neigh- 
bouring nations.  They  grievoufly  infeft  fnch  nations 
as  are  tributaries  to  the  king  of  Aquamboe,  entering 
their  territories  by  troops,  and  carrying  off  from  the  in- 
habitants whatever  they  think  proper;  nor  do  they  ever 
meet  with  any  oppofition  from  the  inhabitants,  as  they 
are  fenfible  the  king  would  not  fail  to  refent  this  as  an 
indignity  offered  to  him. 

AQUARIANS,  Chriftians  in  the  primitive  church 
who  confecrated  water  in  the  eucharift  inftcad  of  wine. 
This  they  did  under  pretence  of  abilinence  and  tempe- 
rance ;  or,  becaufe  they  thought  it  univcrfally  unlaw- 
ful to  eat  flefli  or  drink  wine.  Epiphanius  calls  them 
Encratites,  from  their  abilinence ;  St  Auftin,  Aqua- 
rians,  from  their  ufe  of  water;  and  Theodorer,  who 
fays  they  fprang  from  Tatian,  Hydroporaftata',  becaufe 
they  offered  water  inftead  of  wine. 

Befides  thefe,  there  was  another  fort  of  Aquarians, 
who  did  not  reject  the  ufe  of  wine  as  unlawful ;  for  they 
adminiftered  the  eucharift  in  wine  at  evening  fcrvice: 
but,  in  their  morning  affernblies,  they  ufed  water,  for 
fear  the  fmell  of  wine  lhould  difcover  them  to  the  hea- 
thens. 

AOJJARIUS,  the  water-carrier,  in  aftronomy, 
T  the 
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Aquaria  tke-rith  fign  is  thezodiac,  reckoning  from  Aries;  from 
I.        which  alio  the  nth  part  of  the  ecliptic  takes  its  name. 
Aquatmta.^  — ^he  fun  moves  through  Aquarius  in  the  month  of 
January  ;  it  is  marked  thus,  zz. 

The  poets  feign,  that  Aquarius  was  Ganymede, 
whom  Jupiter  ravilhed  under  the  fliapeof  an  eagle,  and 
carried  away  into  heaven,  to  ferve  as  a  cup-bearer,  in 
the  room  of  Hebe  and  Vulcan  ;  whence  the  name. — 
Others  hold,  that  the  fign  was  thus  called,  becaufe, 
when  it  appears  in  the  horizon,  the  weather  ufually 
proves  rainy. 

The  ftars  in  the  conffellation  Aquarius,  in  Ptolemy's 
catalogue,  are  45  ;  in  Tycho's  41  ;  in  Hevelius's  47  ; 
in  Flamftead's  108. 

AQUARTIA,  in  botany,  a  genus  of  the  tetran- 
dria  monogynia  clafs.  The  calyx  is  campanulated  ; 
-the  corolla  is  rotated,  with  linear  divilions  ;  and  the 
berry  is  four-fecded.  There  is  but  one  fpecies,  the 
kcuiiata,  a  native  of  America. 

AQUATIC,  in  natural  hiftory,  an  appellation  gi- 
ven to  fuch  things  as  live  or  grow  in  the  water. 

AQUATINTA,  a  method  of  etching  on  copper, 
lately  invented,  by  which  a  foft  and  beautiful  effect  is 
produced,  refembling  a  fine  drawing  in  water-colours  or 
Indian  ink. 

Previous  to  the  operation  upon  the  plate,  the  fol- 
lowing powder  muff  be  prepared. — Take  of  afphaltum 
and  fine  tranfparent  rofin,  equal  parts,  fuppofe  two 
ounces  of  each,  and  pound  them  feparately.  Through  a 
inudin  fieve  (which  may  be  formed  with  part  of  a  chip- 
box  of  three  or  four  inches  diameter)  fift  upon  a  meet 
of  paper  a  thin  ftratum  of  the  afphaltum,  above  which 
fift  a  fimilar  layer  of  the  roftn,  and  upon  this  another 
layer  of  afphaltum,  continuing  thefe  alternate  layers 
till  both  of  the  powders  are  exhaufted  :  then  pafs  the 
mixture  through  the  lame  fieve  upon  the  paper  once 
or  twice,  or  till  both  appear  to  be  fufEciently  incorpo- 
rated ;  when  the  powder  is  ready  for  ufe.  Some,  in- 
ftead  of  the  above  mixture,  ufe  gum  fandarach  pounded. 

The  main  procefs  is  as  follows. — A  copper-plate  be- 
ing polifficd  in  the  ufual  way,  lay  the  etching  ground 
upon  it,  and  etch  the  outlines  of  your  defign  in  the 
manner  directed  under  the  article  etching  :  The 
ground  is  then  to  be  foftened  with  a  little  greafe,  and 
wiped  off  with  a  piece  ef  rag  ;  leaving,  however,  as 
much  greafe  upon  the  plate  as  juft  to  dim  the  cop- 
per. You  now  fift  your  powder  upon  the  furface 
of  the  plate  ;  after  which,  ftrike  the  other  fide  of 
it  pretty  fmartly  againff  the  edge  of  the  table,  in 
i^rder  to  difchargc  it  of  the  loofe  powder  :  This 
done,  with  a  hand-vice  hold  the  back  of  the  plate  over 
a  chaffing-dilh  of  charcoal  fire,  till  it  become  fo  hot  as 
to  give  pain  upon  being  touched  with  the  back  of  the 
hand  ;  and  the  powder  which  adhered  to  the  greafe 
will  now  be  fixed  to  the  plate.  The  plate  being  then 
I'.iflcrcd  to  cool,  take  turpentine  varnifh,  mixed  with 
ivory  black  ;  and  with  a  hair-pencil  dipt  in  it,  cover 
all  the  lights  or  places  where  there  is  no  work  or 
lhades.  A  rim  or  border  of  bees-wax  is  now  to  be  raifed 
round  the  plate  :  Then  having  reduced  the  aquafortis 
to  a  proper  ftrength  by  -vinegar  or  water,  yon  pour  it 
on,  and  let  it  ftand  five  minutes  for  the  firfl  or  lightcft 
fhade  :  after  which,  pour  it  off";  and  having  waffled 
the  plate  with  water,  fet  it  on  edge  to  dry  :  Then  with 


the  varnifh  flop  up  your  light  {hades,  pour  on  the'at]ua-  Aqnatinn 
fortis  for  the  fecond  tint,  and  let  it  ftand  five  minutes         || 
more ;  proceeding  in  the  fame  manner  for  every  tint  till   Aquila. 

you  produce  the  darkeft  fhades.    If  a  bold  open  ground  '       v * 

is  wanted  in  any  part,  this  requires  an  after-operation s 
The  ground  muff  be  laid  as  the  other,  by  fifeing  on  the 
powder  ;  only  this  powder  is  much  coarfer,  and  the 
plate  muff  be  much  more  heated  in  order  that  the  par- 
ticles of  the  powder  may  fpread,  and  form  fmall  cir- 
cles :  even  good  clean  rofin  will  do  by  itfelf. 

In  etching  landfkips,  the  Iky  and  diftant  objects  are 
alfo  performed  by  a  fecond  operation,  and  the  powder 
is  lifted  upon  the  plate  with  a  finer  fieve.  If  the  trees  or 
any  part  of  the  fore-ground  require  to  be  higher  finifii- 
ed,  the  plate  muff  be  entirely  cleanfed  from  greafe  witli 
bread,  and  a  ground  laid  in  the  common  way  of  etch- 
ing; when  you  may  finilh  as  highly  and  neatly  as  you 
pleafe  with  the  needle  or  point,  by  ffippling  with  dots, 
and  biting  up  thofe  parts,  or  by  a  rolling-wheel. 

The  preceding  is  the  method  forprints  of  one  fingle 
tint.  But  if  different  colours  are  to  be  exprefled,  there 
will  be  requied  as  many  different  plates,  each  plate 
having  only  the  part  etched  upon  it  which  is  defigned 
to  be  charged  with  its  proper  colonr  :  unlefs  (as  many 
happen  in  particular  fubjects)  fome  of  the  colours  are 
fo  diffant  from  each  other  as  to  allow  the  printer  room 
to  fill  them  in  with  his  rubber  without  blending  them ; 
in  which  cafe,  two  or  more  different  colours  may  be 
printed  from  the  fame  plate  at  once. — Where  different 
plates  are  neceffary,  a  feparatc  one,  having  a  pin  in 
each  corner,  muff  be  provided  as  a  fole  or  bottom  to 
the  aquatinta  plates  ;  and  thefe  again  muff  be  exactly 
fitted,  having  each  a  fmall  hole  in  their  corners  fbrpaf- 
iing  over  the  pins  of  the  fole  :  the  faid  pins  ferving  the 
double  purpofe  of  retaining  the  plates  fucceflively  in 
their  due  pofition,  and  of  directing  the  printer  in  pla- 
cing the  paper  exactly  on  each  plate  fo  as  not  to  ffiift  : 
by  which  means  each  tint  or  colour  will  be  exactly  re- 
ceived on  its  proper  place. — This  is  the  method  prac- 
tifed  at  Paris.  A  landfcape  or  fimilar  fubject,  how- 
ever may  be  printed  off  at  once  in  the  different  pro- 
per colours,  by  painting  thefe  upon  the  plate.  In  this 
cafe,  the  colours  muff  be  pretty  thick  in  their  confiff- 
ence  ;  and  the  plate  muff  be  carefully  wiped  in  the 
ufual  way  after  the  laying  on  of  each  tint,  as  well  as 
receive  a  general  wipe  upon  its  being  charged  with  all 
the  tints. 

This  art  is  kept  as  fecret  as  poffible  by  thofe  who 
practife  it ;  and  it  is  believed  that  no  particular  expla- 
nation or  directions,  before  the  prefent,  have  been 
communicated  to  the  public.  In  order  to  fuccced,  how- 
ever, great  care  and  judgment  are  requifite ;  and  much, 
depends  upon  a  certain  nicety  of  management,  which 
is  only  attainable  by  practice. 

AQUAVTVA,  a  town  of  the  kingdom  of  Naples, 
and  province  of  Barri. 

AQUEDUCT.     See  AqjjjeDuct. 

AQUEOUS,  in  a  general  fenfe,  fomething  parta- 
king of  the  nature  of  water,  or  that  abounds  with  it. 

sisyEous  Humour.     See  Anatomy,  p.  767. 

AQUILA,  in  ornithology,  a  fynonime  of  the  eagle. 
See  Fai.co. 

Aquila,  the  Eagle,  in  aftronomy,  a  conftellation  of 
the  northern  hemifphere;  ufually  joined  with  Amnions. 

Tht 


A  Q.U 


C     »47     I 


A  Q^U 


Aquilegia.  The  ftars  in  the  conftellation  Aquih  and  Antinous,  in 

' '<~~'  Ptolemy's  catalogue,  are  ij;  in  Tycho's,  19  ;  in  He- 

vclius.'s,  42;  in  the  Britannic  catalogue,  71. 

AojriLA,  a  fine  large  city  of  Italy,  and  the  capital 
of  Abruzzo,  featcd  on  a  hill,  on  the  banks  of  the  ri- 
Ter  Pefcara,  near  its  fource.  It  has  an  ancient  cattle, 
and  is  a bifhop's  fee  immediately  under  the  pope.  The 
land  about  it  produces  great  plenty  of  fafFron.  It  was 
very  near  being  all  deftroyed  by  an  earthquake,  in  Fe- 
bruary 1703.  The  firft  (hock  was  fo  terrible,  that 
the  inhabitants  abandoned  the  city ;  but  returning  to 
vefpers,  it  being  Candlemas-day,  the  (hocks  followed 
one  another  with  fuch  violence,  that  24,000  people  pe- 
riflied,  and  great  numbers  were  wounded  ;  800  were 
killed  in  one  fitigle.  church:  many  other  churches, 
monafteries,  noble  buildings,  and  the  town-houfe,  were 
either  fwallowed  up  or  overturned,  together  with  the 
greater  part  of  the  city  and  its  walls.  Aquila  (lands 
30  miles  from  the  fea,  and  about  16  from  the  confines 
of  the  pope's  dominions.  E.  Long.  14.  20.  N.  Lat. 
42.20. 

AQJJILEGIA,  columbine  :  A  genius  of  the  pen- 
tagynia  order,  belonging  to  the  polyandria  clafs  of 
plants  ;  and,  in  the  natural  method,  ranking  under  the 
26th  order,  Multifiliqiix.  It  has  no  calyx ;  the  petals 
are  five,  with  a  horn-like  nectarium  inferted  between 
each ;  and  there  are  five  feparate  capfules. 

Species.  1.  The  vulgaris,  or  wild  columbine,  with 
bine  flowers,  is  found  growing  wild  in  fome  woods  of 
England.  2.  The  alpina,  with  long  oval  flowers, 
grows  naturally  near  Ingleborough-hill  in  Yorkfhire. 
The  flowers  are  much  larger  than  thofe  of  the  garden 
columbine.  3.  The  inverfa,  or  garden  columbine.  Of 
this  there  are  great  varieties,  not  only  in  the  colour  and 
fulnefs  of  their  flowers,  but  alfo  in  their  form.  Thefe 
are  commonly  called  rofe-cohtmbiues  ,■  the  colours  are 
chefnut,  blue,  red,  and  white,  and  fome  are  finely  va- 
riegated with  two  colours.  There  are  others  with 
fharp-pointed  petals  in  form  of  a  (tar,  and  of  thefe 
there  are  fingle  and  double  flowers  of  the  fame  colours 
with  the  former.  4.  The  canadenfis,  or  Canada  co- 
lumbine,'flowers  almoft  a  month  before  the  other  forts, 
and  therefore  is  preferved  in  the  gardens  of  the  curious, 
though  not  at  all  remarkable  for  its  beauty.  There  is 
a  variety  of  this  with  taller  flowcr-ftems. 

Culture.  Thefe  plants  are  all  propagated  by  fowing 
the  feeds,  or  parting  the  old  roots;  but  the  former  me- 
thod is  chiefly  praelifed,  for  the  old  roots  are  very  apt 
to  degenerate.  The  feeds  mould  be  fown  in  a  nurfery- 
bed  in  Auguft  or  September  ;  for  thofe  which  are  kept 
till  the  fpring  feldom  grow  well,  or  at  leaft  remain  in 
the  ground  a  whole  year.  The  fpring  following  the 
■plants  will  appear  above  ground,  and  fhould  be  kept 
clear  of  weeds ;  and  if  the  feafon  proves  dry,  they 
muft  be  watered.  In  the  middle  or  latter  end  of  May 
they  will  be  ftrong  enough  to  tranfplant ;  for  which 
purpofe,  fome  beds  of  good  undunged  earth  mould  be 
prepared,  planting  them  therein  at  eight  or  nine  inches 
diitance  from  each  other.  In  the  following  autmn,  by 
which  time  tiie  plants  will  have  acquired  ftrength  e- 
nough  to  flower  the  year  following,  the  roots  Ihould  be 
carefully  taken  up  and  planted  in  the  borders  of  the 
flower-garden:  but  where  their  roots  are  defigned  to 
be  preferved  in  perfection,  all  the  flower-ftalks  muft 
fee  cut  off"  as  ibon  as  the  flowers  arejiftft.     In  order  to 


keep  up  a  fucccflion  of  good  flowers,   frefli  feeds  would  Aquiltia 

be  fown  every  year;  and  it  will  likewife  be  advanta-  * * 

geous  to  exchange  the  feeds  with  fome  brought  from  a 
diftant  place. 

Medicindl  Vfes.  Columbine  has  been  looked  upon 
as  aperient;  and  was  formerly  in  great  eflecm  among 
the  common  people  for  throwing  out  the  fmall-pox 
and  meafles.  A  diftilled  water,  medicated  vinegar, 
and  conferve,  were  prepared  from  the  flowers ;  but 
they  have  long  given  place  to  medicines  of  greater  ef- 
ficacy. 

AQJJILEIA,  a  large  city  of  the  Carni,  or  Veneti, 
and  a  noble  Roman  colony,  which  was  led  thither  be- 
tween the  firft  and  fecond  Macedonian  wars,  (Livy). 
It  is  walhed  by  two  rivers,  the  Natifo  aud  Turrus, 
(Pliny.)  The  reafon  of  leading  this  colony  was,  in 
order  to  be  a  bulwark  againft  the  neighbouring  bar- 
barians. The  colony  was  afterwards  increafed  with 
1500  families  by  a  decree  ofthefenate,  (Livy)  ;  from 
which  it  became  a  very  famous  port-town,  (Herodian). 
The  emperor  Julian  afcribes  the  appellation  to  the  au- 
gury of  an  eagle  at  the  time  of  building  it;  but  Ifaac 
Voflius  on  Mela,  to  the  great  plenty  of  water,  as  if  the 
town  were  called  Aquilegia.  The  harbour,  at  the 
mouth  of  the  Natifo,  is  diltant  60  ftadia  from  the  city  ; 
fo  that  (hips  of  burden  are  towed  up  the  river,  (Stra- 
bo).  In  452  it  was  befieged  by  Attila  with  an  innu- 
merable holt  of  barbarians.  The  walls  were  affaulted 
by  a  formidable  train  of  battering  rams,  moveable  tur- 
rets, and  engines,  that  threw  (tones,  darts,  and  fire  ; 
and  the  monarch  of  the  Huns  employed  the  forcible 
impulfe  of  hope,  fear,  emulation,  and  intereft,  to  fub- 
•vert  the  only  barrier -which  delayed  the  conqucft  of 
Italy.  Aquileia  was  at  that  period  one  of  the  richeft, 
the  mod  populous,  and  the  (trongeft  of  the  maritime 
cities  of  the  Hadriatic  coaft.  Three  months  were 
confumed  without  effect  in  the  liege;  till  the  want  of 
provilions  and  the  clamours  of  his  army  compelled 
Attila  to  relinquifh  the  enterprife,  and  reluctantly  to 
ilfue  his  orders  that  the  troops  fhould  (trike  their 
tents  the  next  morning  and  begin  their  retreat.  But 
as  he  rode  round  the  walls,  penfive,  angry,  and  dif- 
appointed,  he  obferved  a  ftork  preparing  to  leave  her 
neft  in  one  of  the  towers,  and  to  fly  with  her  in- 
fant family  towards  the  country.  He  ieized,  with  the 
ready  penetration  of  a  ftatefman,  this  trifling  incident 
which  chance  had  offered  to fuperftition  ;  and  exclaim- 
ed, in  a  loud  aud  cheerful  tone,  that  fuch  a  domeftic 
bird,  fo  conftantly  attached  to  human  fociety,  would 
never  have  abandoned  her  ancient  feats,  unlefs  thofe 
towers  had  been  devoted  to  impending  ruin  and  foli- 
tude.  The  favourable  omen  infpired  an  affurance  of 
victory ;  the  (lege  was  renewed  and  profecuted  with 
frefli  vigour;  a  large  breach  was  made  in  die  part  of  the 
wall  from  whence  the  ftork  had  taken  her  flight ;  the 
Huns  mounted  to  the  allault  with  irrefiftible  fury  ;  and 
the  fucceeding  generation  could  fcarcely  difcover  the 
ruins  of  Aquileia.  The  place,  however,  which  is  ftill 
called  Aquileia,  there  are  feveral  inferiptions  and  an- 
tiquities to  be  feen  in  it,  which  arc  worthy  of  a  tra- 
veller's notice  ;  and,  though  dwindled  into  a  poor  vil- 
lage, it  gives  a  title  to  the  patriarch  of  Aquileia. 
The  patriarch  is  named  by  the  Venetians,  and  refides 
at  Udino,  becaufe  the  town  of  Aquileia  belongs  to  the 
Houfe  ef  Auftria.     E.  Long.  13.  30.  Lat.  46.  20. 
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Aquilicijm      ACQUILICIUM,  or  Acqjuiliciana,  in  Roman 
II         antiquity,    facrifices  performed   in  dir.es  of  exceflive 
Aqmnmn.  drought,  to  obtain  rain  of  the  gods. 

AQUILINE,  fomething  belonging  to  orrefembling 
an  eagle :  Thus,  an  aquiline  nole  is  one  bent  fome- 
what  like  an  eagle's  beak. 

AQUILO,  is  nfed  by  Vitruvius  for  the  north-eaft 
wind  ;  or  that  which  blows  450  from  the  north  to- 
wards the  eaft  point  of  the  horizon. — The  poets  gave 
the  name  aquilo  to  all  ftormy  winds  dreaded  by  the 
mariner. 

AQUILUS,  among  the  ancients,  a  dark  or  dufky 
colour  approaching  to  black. — Hence  fome  of  the  Hea- 
then gods  were  called  dii  aquili,  q.  d.  nigri. 

AQUIMINARIUM,  in  antiquity,  a  kind  of  luftral 
veffel,  wherein  the  Romans  carried  their  holy  water 
for  expiation,  and  other  religious  offices. 

AQUINAS  (St  Thomas),  ttyled  the  Angelical  Doc- 
tor, was  of  the  ancient  and  noble  family  of  the  counts 
of  Aquino,  defcended  from  the  kings  of  Sicily  and 
Arragon ;  and  was  born  in  the  caitle  of  Aquino,  in 
the  Terra  di  Lavora  in  Italy,  in  the  year  1224  or 
122 5.  He  entered  into  the  order  of  the  Dominicans  ; 
and,  after  having  taught  fchool-divinity  in  moft  of  the 
universities  of  Italy,  at  laft  fettled  at  Naples  1  where 
he  fpent  the  reft  of  his  life  in  fludy,  in  reading  of  lec- 
tures, and  in  acts  of  piety  ;  and  was  fo  far  from  the 
views  of  ambition  or  profit,  that  lie  refufed  the  arch- 
bilhoprick  of  that  city,  when  it  was  offered  him  by 
Pope  Clement  IV.  He  died  in  1274,  leaving  an  ama- 
zing number  of  writings,  which  were  printed  at  Ve- 
nice in  17  vols,  folio,  in  the  year  1490.  He  was  ca- 
nonized by  Pope  John  XXII.  in  the  year  1323  ;  and 
Pins  V.  who  was  of  the  fame  order  with  him,  gave 
him,  in  1567,  the  title  of  the  Fifth  Doctor  of  the 
church,  and  appointed  his  feftival  to  be  kept  with  the 
fame  folemnity  as  thofe  of  the  other  four  doctors.  His 
authority  has  always  been  of  great  importance  in  the 
fchools  of  the  Roman  Catholics.  Lord  Herbert,  in 
his  life  of  Henry  VIII.  tells  us,  that  one  of  the  prin- 
cipal rcafons  which  induced  that  king  to  write  againft 
Luther  was,  that  the  latter  had  fpoken  contemptuous- 
ly of  Aquinas. 

AQUINO  (Philip  d'),  in  Latin  Aquinas  or  Aquari- 
us, having  turned  from  Judaifm,  had  a  penfion  from 
the  clergy  of  France  ;  and  acquired  much  reputation- 
by  his  knowledge  of  the  Hebrew  language,  which  he 
taught  at  Paris,  in  the  reign  of  Lewis  XIII.  and  by 
the  books  he  publifhed,  among  which  is  his  Diftiona- 
rtutlt  Hebrao-Chaldao-Thalmudico-Rabbixiawi.  His 
grandfon,  Anthony  D'Aquin,  was  firft  phyfician  to 
Lewis  XIV. 

Aquino,  a  town  of  Italy,  in  the  kingdom  of  Na- 
ples, and  Terra  di  Lavora  ;  a  bilhop's  fee,  but  ruined 
by  the  emperor  Conrade,  and  now  confuting  of  about 
35  houfes.  It  was  the  birth-place  of  the  poet  Juve- 
nal, and  of  Thomas  Aquinas.  E.  Long.  14.  30.  N. 
Lat.  41.  32. 

AQUINUM,  (anc.  geog.)  a  large  municipal  town, 
and  a  Roman  colony  on  the  borders  of  the  Samnites, 
waflicd  by  the  river  Melpha  (Strabo).  The  birth- 
place of  Juvenal,  as  he  himfelf  teltifics.  The  inhabi- 
tants arc  called  Aquiuates  •,  now  Aquino,  but  almoflin 
ruins,  in  the  territory  of  Lavoro.  E.Long.  17.  11. 
Lat.  41.  35. 
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AQUITANIA  (anc.  geog.),  one  of  the  three  prin-  Aquitani* 
cipal  divilions  of  Gallia  Comata  (Casfar)  ;  bounded  by 
the  Garonne,  the  Pyrenees,  and  the  Ocean  :  this  is 
the  Aquitania  Ctefariana,  or  Vetus.  Augustus  fet 
different  boundaries,  viz.  the  Loire,  the  Cevennes,  the  ' 
Pyrenees,  and  the  Ocean  (Strabo).  It  was  called 
Gallia  Aquitanica  (Pliny)  ;  and  in  the  old  Notitias, 
Provincia  Aquitanica.  The  people  are  called  Aqui- 
tani  (Casfar).  Now  comprifing  Guienne  (which  feems- 
to  be  a  corruption  of  Aquitania)  and  Gafcony. 

AR  (anc.  geog.),  the  metropolis  of  Moab,  in  Ara- 
bia Petrasa  (Mofes) ;  and  the  royal  refidence  fituate  on 
the  eaft  fide  of  the  river  Arnon.  It  was  called  alfo 
Rabba  (Jofliua;)  and  to  diftinguifh  it  from  Rabba  of 
the  Ammonites,  Rabbat  Moab,  and  on  coins  Rabbath 
Moma  (Reland.)  Eufebiusfays  it  was  called  Areopo- 
lis  in  his  time,  from  Ar  and  Polis..  The  inhabitants 
are  called  Areopolitce.  St  Jerom  fays  that  this  city 
was  entirely  deftroyed  by  an  earthquake  when  he  was 
a  young  man. 

ARA  thuribuli,  the  altar  of  incenfe,  in  aftrono- 
my,  a  fouthern  conftellation,  not  vifible  in  our  hemif- 
phere,  confuting,  according  to  Ptolemy, of feven ftars; 
and  according  to  Sharp's  catalogue,  annexed  to  that 
of  Mr  Flamftead,  of  nine  ftars. 

Ara,  in  aftronomy,  a  fouthern  conftellation,  con- 
taining eight  ftars. 

ARAB,  or  Arabian  horse.     See  Eojns. 

ARABESQUE,  or  Arabesk,  fomething  done  after 
the  manner  of  the  Arabians.  Arabefque,  Crotefque, 
and  Morefque,  are  terms  applied  to  fuch  paintings,  or- 
naments of  freezes,  &c.  wherein  there  are  no  human 
or  animal  figures  but  which  confift  wholly  of  imaginary 
foliages,  plants,  ftalks,  &c.  The  words  take  their 
rife  from  hence,  that  the  Moors,  Arabs,  and  other 
Mahometans,  ufe  thefe  kinds  of  ornaments  ;  their  re- 
ligion forbidding  them  to  make  any  images  or  figures 
of  men  or  other  animals. 

ARABIA,  a  country  of  Afia,  famous  from  the  re* 
moteft  antiquity  for  the  independency  of  its  inhabi- 
tants during  the  vaft  conquefts  of  the  Aflyrians,  Per- 
fians,  Greeks,  and  Romans,  and,  in  latter  times,  for 
being  the  centre  of  an  empire  equal,  if  not  fuperor,  in 
extent  to  any  that  eves  exifted. 

This  country,  or  at  leaft  the  greateftpart  of  it,  was   whence 
in  the  earlieft  ages  called   Arabah.     Concerning  the    named, 
etymology  of  which  word  there  are  various  conjecr 
tures.     It  has  moft  generally  been  derived  from  the 
Hebrew  word  3*ik,  fignify ing,  the  weft,  mixture,  or  traf- 
fic; but,  according  to  M.  Volney,  Arab,  in  the  ancient 
language  of  thefe  countries,  fignifies  zfolitude  or  defart. 
In  itslargeft  extent,  Arabia  lies  between  the  12th  and 
35th  degrees  of  N.  Lat.  and  the  36th  and  61ft  of  E. 
Long.     It  greateft  length  from  north  to  fouth  is  a- 
bout  1430  miles,    and  its  breadth  from  eaft  to  weft        a 
is  1200.     It   is    bounded  on  the  weft  by  Paleftine,  Boundaries 
part  of    Syria,    the  ifthmus  of  Suez,    and  the  Red  &c' 
fea,  called  by  the  Arabs  the  fea  Al  Kolzom  -,  on  the 
eaft  by  the  Euphrates,  the  Perfian  gulf,  and  bay  of 
Ormos ;  on  the  north,  by  part  of  Syria,  Diyar-Becr,    ■ 
Irak,  and  Khuzeftan  :  and  on  the  fouth  by  the  ftraits 
of  Babel-Mandel  and  the  Indian  ocean.     It  grows  nar- 
rower as  we  approach  the  frontiers  of  Syria  and  Diyar- 
Becr  ;  and,  by  rcafon  of  the  proximity  of  the  Euphra- 
tes to  the  Mediterranean,  may  be  looked  upon  as  a  pe,- 
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ninfula,  and  that  one  of  the  largeft  in  the  whole  world. 
' — Arabia  Proper,  however,  is  much  narrower,  including 
little  more  than  what  was  comprehended  by  the  an- 
cients under  the  name  of  Arabia  Felix,  which  wc  mail 
prefently  defcribe  ;  and  here  the  Arabs  have  been  fet- 
tled almoft  fince  the  flood. 

The  firft  divifion  of  the  peninfula  of  Arabia  was  in- 
to Arabah  and  Kedem,  as  we  learn  from  fcripture ;  the 
firft  of  which  implied  the  weft,  and  the  other  the  eaft, 
denoting  the  fituation  of  the  two  countries. — Ptolemy- 
was  the  firft  who  divided  the  peninfula  we  fpeak  of  in- 
to three  parts,  Arabia  Petrasa,  Arabia  Deferta,  and  A- 
rabia  Felix,  which  divifion  has  generally  prevailed  fince 
his  time. 

Arabia  Petrtea,  on  the  eaft,.  was  bounded  by  Syria 
and  Arabia  Deferta;  on  the  weft,  by  Egypt,  or 
rather  the  ifthmus  of  Suez  which  feparates  Alia  from 
Africa,  and  the  Heroopolitan  gulph  or  weftern  arm 
of  the  Red  Sea  ;  on  the  north,  by  Paleftine,  the  lake 
Afphaltites,  and  Ccelofyria;  and  on  the  fouth  by  Ara- 
bia Felix.  This  tract,  did  not  admit  of  much  cultiva- 
tion, the  greateft  part  being  covered  with  dry  fands, 
or  rifing  into  rocks,  interfperfed  here  and  there  with, 
fome  fruitful  fpots.  Its  metropolis  was  Petra,  which 
by  the  Syrians  was  filled  Rakam,  and  in  fcripture  Jok- 
thecl.  Several  other  cities  of  Arabia  Petrasa  are  men- 
tioned by  Ptolemy ;  but  as  it  is  very  improbable  fuch 
a  barren  country  ihould  •  abound  with  large  cities,  we 
muft  look  upon  them  as  inconfiderable  places. 

Arabia  Deferta  was  bounded  on  the  north  by  the 
Euphrates,  which  feparated  it  from  Mefopotamia  ;  on 
the  weft,  by  Syria,  Judasi,  and  Arabia  Petrasa  ;  on  the 
eaft  by  a  ridge  of  mountains  which  feparated  it  from 
Babylonia  and  Chaldasa ;  on  the  fouth,  by  Arabia  Felix, 
from  which  it  was  likewife  feparated  by  feveral  ridges 
of  hills.  By  far  the  greateft  part  of  this  kingdom,  as 
well  as  the  former,  was  a  lonefome  defart,  diverfified 
only  with  plains  covered  with  fand,  or  mountains  con- 
Ming  of  naked  rocks  and  precipices ;  nor  were  they 
ever,  unlefs  fometimes  at  the  equinoxes,  refrelhed  with 
rain.  The  few  vegetables  which  they  produced  were 
flinted  by  a  perpetual  drought,  and  the  nourilhment  af- 
forded them  by  the  nocturnal  dews  was  greatly  impair- 
ed by  the  heat  of  the  fun  in  the  day  time.  Through- 
out the  defarts  were  found  huge  mountains  of  fand, 
formed  by  the  violence  of  the  winds  that  continually 
blew  over  them  in  the  day-time,  though  they  ceafed  in 
the  night.  Wells  and  fountains  were  for  the  moil  part 
exceedingly  rare ;  however,  notwifhftanding  the  fteri- 
lity  of  thefe  countries,  the  vaft  plains  of  fand  juft  now 
mentioned  were  interfperfed  with  fruitful  fpots,  which 
appeared  here  and  there  like  fo  many  iflandsin  the 
midft  of  the  ocean.  Thefe  being  rendered  extremely 
delightful  by  their  verdure,  and  the  more  fo  by  the 
neighbourhood  of  thofe  frightful  defarts,  the  Arabs  en- 
camped upon  them :  and  having  confumed  every  thing 
rh«y  found  upon  one,  removed  to  another,  as  is  the  cu- 
ftem  of  their  defcendants  the  Bedoweens  at  this  day. 
Thefe-  fruitful  fpots  were  likewife  frequent  in  Lybia, 
and  by  the  Egyptians  called  auafes  or  abafes,  as  we 
learn  from  Strabo.  The  barren  part  of  Arabia  Felix 
bordering  upon  the  Red  Sea,  was  in  like  manner  in- 
terfperfed with  abafes;  which  probably  gave  the  name 
of  Abafe?ii  to  a  nation  fettled  there,  and  in  the  adja- 
cent fertile  region.     A  body  of  thefe,  itisfaid,  crofs- 
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ing  the  ftraits  of  Babel-Mandel,  paflcd  into  Ethiopia, 
which  from  them  received  the  name  of  Abajpa.  From 
this  account  of  Arabia  Deferta,  we  may  resfonably 
conclude,  that  the  towns  faid  by  Ptolemy  to  have 
been  litnated  in  it  were  places  of  very  little  confe- 
quence. 

Arabia  Felix  was  bounded  on  the  north  by  the  two 
kingdoms  juft  defcribed  ;  on  the  fouth,  by  the  lied  Sea  j 
on  the  eaft  and  weft,  by  part  of  that  fea,  together  with 
the  Arabian  and  Perlian  gulfs.  In  Strabu's  time,  it 
was  divided  into  five  provinces,  by  the  oriental  biftori- 
ans  called  Yaman, Hejxz,  Tehama,  Najd,  and  Yamana. 
In  this  diftrift  flood  feveral  towns,  particularly  Nyfa, 
famous  for  being  the  birth-place  of  Bacchus ;  and  Mu- 
fa,  or  Muza,  a  celebrated  emporium  or  harbour, 
where  the  Arabian  merchants  refortedwith  their  frank- 
incenfe,  fpices,  and  perfumes.  Thefe  two  were  nutated 
in  the  province  of  Yaman.  In  that  of  Htjaz  ftood 
the  ftillmore  famous  cities  of  Mecca  and  Medina;  alfo 
Thaifa  or  Taifa,  Gjudda  or  Jodda,  Yanbo  or  Al  Yan- 
bo,  and  Madian,  the  Modiana  of  Ptolemy,  and  the  Mi- 
dion  or  Madian  of  Scripture. 

At  what  time  the  abovementioned  kingdoms  were 
firft  peopled  we  have  no  certain  accounts.  The  moft 
confiderable  nations  inhabiting  Arabia  Petrasa,  in  the 
early  ages,  were  the  Ifhmaelites,  the  Nabatei  or  Naba- 
theans,  the  Cedraei  or  Kedareni,  and  the  Agareni  or 
Hagareni ;  and  of  thefe  the  Ifhmaelites  were  the  moft 
powerful,  if  they  did  not  comprehend  all  the  reft  ;  and 
if  the  Hagareni  were  not  the  fame  people  with  them, 
they  muft  at  leaft  have  been  nearly  related.  Kimlhi,  an 
anoriental  hiftorian,  infinuates,that  they  were  originally 
the  children  of  Hagar  by  an  Arab,  after  (lie  had  left 
Abraham.  In  after  ages,  the  names  of  all  the  nations  fi- 
tuated  here  were  abforbedinthat  of  Saracens, hy  which 
the  Ilhmaelites  are  diftinguifhed  in  the  Jerufalem Tar- 
gum.  A  nation  alfo  is  mentioned  by  Pliny,  called  Ar- 
raceni,  andSaraceni  by-Ptolemy  and  Diofcorides,  which 
was  probably  no  other  than  the  Iflimaelites  above  men- 
tioned In  Arabia  Deferta  feveral  tribes  refided,  all  of 
whom  were  very  obfeure,  except  the  Aifitas  and  Agrsei. 
The  former  are  fuppofed  by  Bochart  to  have  been  Job's 
countrymen,  and  the  latter  to  have  been  the  fame  with 
the  Hagareni,  Arraceni,  or  Saraceni,  abovementioned. 
Arabia  Felix  was  inhabited  by  many  different  tribes  ; 
the  moft  remarkable  of  which  were  the  Sabad,  Ger- 
rsei,  Minasi  or  Minnaei,  Atramitas,  Maranitas,  Cata- 
bani,  Afcitse,  Homerita;;  Sapphoritae,  Omanitas,  Sa- 
raceni, Nabathsei,  Thamydeni,  and  Bnizomenas ;  but 
neither  their  limits  nor  fituation  can  now  be  determined 
with  any  manner  of  precifion. 

According  to  the  oriental  hiftorians,  the  Arabs  are 
to  be  divided  into  two  clafles ;  viz.  the  old  loft  Ara- 
bians, and  the  frefent.  The  moft  famous  tribes  among 
the  former  were  thofe  of  Ad,  Thamud,  Tafm,  Jades, 
Jorham,  Amalek,  Amtem,  Hafbcm,  Abil,  and  Bar. 
Concerning  thefe,  though  now  entirely  loft  and  fwal- 
lowed  up  among  other  tribes,  there  are  fome  remark- 
able traditions,  of  which  the  following  may  ferve  as  a 
fpecimen. 

The  tribe  of  Ad  deduced  their  origin  from  Ad  the 
fon  of  Aws,  or  Uz,  the  fon  of  Aram,  the  fon  of  Shem, 
who,  after  the  confufion  of  tongues,  fettled  in  Al  Ab- 
kaf,.  or  the- winding  fands  in  the  province  of  Hadra- 
mant,  on  the  confines  of  Yaman,  where  his  pofterity 
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AriWa.    greatly  multiplied.     Their  firft  king  was  Sheddad,  the 

' * '  fon  of  Ad,  who  built  a  ftately  palace  and  made  a  de- 

lightfol  gardenin  the  defarts  of  Aden,  whichhe  defign- 
ed  as  an  imitation  of  the  celeftial  paradife.  This  gar- 
den he  called  Trent  :  and  whenit  wasfinifhed,  hefetout 
with  a  great  retinae  to  take  a  view  of  it ;  but,  having 
fome  thoughts  of  affumiug  divine  honours,  he  was  de- 
stroyed by  it  tempeft  from  heaven,  while  yet  a  day's 
journey  from  his  paradife.  The  garden  and  palace, 
however,  were  preferved,  though  inviflble,  as  a  monu- 
ment of  divine  vengeance. 

After  the  death  of  Sheddad,  the  kingdom  of  Ad 
•Was  governed  by  a  long  feries  of  princes,  concerning 
whom  many  fables  are  related  by  the  eaftern  writers. 
The  concluiion  of  their  hiftory,  however,  is  as  follows. 
*'  The  Adites,  in  procefs  of  time  falling  from  the 
worfhip  of  the  true  God,  into  idolatry,  God  fent  the 
prophet  Hud,  fuppofed  to  be  the  fame  with  Hebcr,  to 
preach  to  and  reclaim  them.  But  they  refufing  to  ac- 
knowledge his  million  or  to  obey  bim,  God  fent  an  hot 
and  Suffocating  wind,  which  blew  feven  nights  and  eight 
.  days,  and,  entering  at  their  noftrils,  palled  thro'  their 
bodies,  and  deftroyed  them  all,  a  very  few  only  except- 
ed, who  had  liftened  to  Hud,  and  retired  with  him  to 
another  place."  Others  relate,  "  that,  before  this  ter- 
rible cataftrophe,  they  had  been  previoufly  chaftifed 
with  a  three  years  drought;  and  therefore  fent  Kail 
Ebtl  Ithar,  and  Morthed  Ebn  Sdaa,  with  70  other 
principal  men  to  Mecca,  then  in  the  hands  of  the  tribe 
of  Amalek,  whofe  prince  was  Moawiyah  Ebn  Beer,  to 
obtain  of  God  Come  rain.  Kail  having  begged  of  God 
that  he  would  fend  rain  to  the  people  of  Ad,  three 
clouds  appeared,  a  white,  a  red,  and  a  black  one;  and 
a  voice  from  heaven  ordered  him  to  choofe  whichhe 
would.  Kail  failed  not  to  make  choice  of  the  laft, 
thinking  it  would  be  laden  with  molt  rain;  but  when 
this  cloud  came  over  them,  it  proved  to  be  fraught 
with  the  Divine  vengeance,  and  a  tempeft  broke  forth 
from  it  which  deftroyed  them  all." 
Aralsfrom  The  prefent  Arabs,  according  to  their  own  hifto- 
■xvhom  de-  nans,  are  fprung  from  Kahtan,  the  fame  with  Joktan, 
beaded.  the  fon  of  Eber  ;  and  Adnan,  defcended  in  a  direct  line 
from  Iihmael  the  fon  of  Abraham.  The  former  of 
thefe  they  call  the  genuine  ox  pure  Arabs,  and  the 
latter  the  naturalized  ox  iufiiitious  Arabs. 

Joktan  the  fon  of  Eber  had  13  fons,  who  fome  time 
after  the  coufuliou  of  languages  fettled  in  Arabia,  ex- 
tending thcmfelvesfrom  Media  toSephar,  a  mountain- 
ous place  in  the  fouth-eaftcrn  part  of  that  peninl'ula. 
According  to  the  Arabian  hiflorians,  he  had  31  fons, 
all  of  whom  left  Arabia  and  went  into  India,  except 
two,  viz.  Yara'o  and  Jorham  ;  the  former  of  whom,  they 
fay  gave  the  name  both  to  their  country  and  language. 
Immael  and  his  mother  Hagar  having  been  di unified 
by  Abraham,  entered  into  the  wildernefs  of  Paran,  as 
related  in  the  book  of  Genefis.  The  Sacred  biftorian 
informs  us,  that  during  his  refidencc  in  the  wildernefs 
lie  married  an  Egyptian;  and  the  Arabian  writers  fay 
that  he  al'fo  took  to  wife  the  daughter  of  Modal  king 
Hejaz,  1'raoaUy  defcended  from  Jorham  the  founder 
of  that  kingdom.  By  the  Egyptian  he  was  probably 
the  fuller  of  the  Scenitc  or  wild  Arabs;  and  having 
allied  himfelf  to  the  Jofhamitcs,  he  is  confidered  by 
the  Arabians  as  the  fattier  of  the  greateft  part  of  their 
■ ;  en. 
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Kahtan,  or  Joktan,  is  faid  to  have  firft  reigned,  and    Arabia. 
worn  a  diadem  in  Yaman  ;  but  the  particulars  of  his  *     "^ 
reign  we  no  where  iearn.   He  was  fucceeded  by  Yarab  j0ktan  the 
already  mentioned,  he  by  Yafhab,  and  Yalhab  by  Abd  firft  king. 
Shems.     He  was  fuccefsful  in  his  expeditions  againft 
his  enemies,  carried  oiF  great  fpoils,  and  took  many         « 
of  them  prifoners.     He  is  faid  to  have  built  the  city  Refervoif 
ofSaba  or  Mareb,  and  above  it  a  Stupendous  mound  of  Saba 
or  building  which  formed  a  vaft  refervoir,  containing 
all  the  water  that  came  down  from  the  mountains.    By 
means  of  this  refervoir,  the  kings  of  Yaman  not  only 
Supplied  the  inhabitants  of  Saba  and  their  lands  with 
water,  but  likewife  kept  the  territories  they  had  fub- 
dued  in  greater  awe,  as  by  cutting  off  their  communica- 
tion with  it  they  could  at  any  time  greatly  diftrefs  them. 

Abd  Shems  was  fucceeded  by  his  fon  Hamyar,  from 
whom  the  tribe  of  Hamyar  is  faid  to  take  its  name  ; 
and  he  by  a  feries  of  1 7  Kings,  concerning  whom  we 
have  no  remarkable  particular,  except  that  from  one  of 
them  called  Africa's  the  continent  of  Africa  took  its        10 
name.     The  laft  of  thefe  was  fucceeded  by  a  daughter  Balkis  fup- 
named  Balkis  or  Belkis,  whom  fome  will  have  to  bepofedtobe 
the  queen  of  Sheba  who  paid  a  vifit  to  Solomon.     Af-  tiie  ^ufen 
ter  Balkis  came  Malea,  furnamed  Najberolneam  on  ac-      fatleb*- 
count  of  his  magnificence  and  liberality.    Having  had 
bad  fuccefs  in  an  expedition,  where  his  army  was  over- 
whelmed by  torrents  of  fand,  he  caufed  a  brafen  Statue 
to  be  erected  with  the  following  infeription  in  the  old 
Hamyaritic  character.     "  There  is  no  pafiage  behind 
me,  no  moving  farther ;  the  fon  of  Sharhabil."  He  was 
fucceeded  by  Shamar  Yaraafh,  fo  called  on  account  of      IX 
his  being  affected  with  a  conftant  tremor.     To  this  Sarmacand 
prince  the  city  of  Sarmacand  is  faid  to  owe  its  existence,  by  -whom 
After  Shamar  Yaraalh  we  have  a  lift  of  likings,  ofhuilt. 
whom  nothing  worth  mentioning  is  recorded,  except 
of  one  Abu  Carb  Afaad,  who  adorned  the  Caaba  or 
temple  of  Mecca  with   tapeftry,  and  firft  introduced 
Judaifm  among  the  Hamyarites.     He  was  put  to  death 
by  his  Subjects,  probably  on  account  of  religion.     The 
laft  of  the  15  kings  above  mentioned  was  called  Abra- 
hah,   who  was  Succeeded  by  his  fon  Sabban.     He  had 
that  famous  fword  called  Samfannah ,  which  afterwards 
came  into  the  hands  of  the  khalif  Al  Ralhid.     This 
prince  was  Succeed  by  Dhu  Shanater,    who  had  'fix 
fingers  on  each  hand.     He  was  abandoned  to  unnatu- 
ral luft,  and  dethroned  for  abuling  fome  of  the  nobleSt 
youths  in  the  kingdom.  To  him  Succeeded  Yufef,  who  Yufef  a 
lived  about  70  years  before  Mahomet.     He  pcrfecuted  bloodyper* 
all  thofe  who  would  not  turn  Jews,  putting  them  tofecutor. 
death  by  various  tortures,  the  molt  common  of  which 
was  throwing  them  into  a  glowing  pit  of  fire  ;  whence 
he  had  the  appellation  of  the  lord  of  the  pit.    This  per- 
secution is  taken  notice  of  in  the  Koran.     The  laft  of 
the  Hamyaritic  monarchs  was  Dhu  Jadan,  according 
-to  Abulfeda,  but,  according  to  others,  the  Yufef  juit 
mentioned,  who  was  furnamed  Dhu  Nomas,  on  account 
of  his  flowing  curls,  and  was  the  laft  who  reigned  in 
an  uninterrupted  fiicceilion.     He  was  a  bigotted  Jew, 
as  already  mentioned;  and  treated  his  Subjects  witli  Such       13 
barbarity,  that  they  were  obliged  to  aSk  the  affiftane'e  His  iub- 
of  EleSbaas  or  Elefbaaii,  king  of  Ethiopia,  againft  him.  Jc<ft«  call  is 

Dhu  Nowas,  not  being  able  to  make  head  againft  the  jl1'  }"nS  of 

Ethiopia, 


II 


who  de- 


Ethiopians,  was  at  laft  driven  to  Such  extremity,   that 
he  forced  his  horfe  into  the  Sea,  and  loft  both  his  life  thrones 
and  crown  together.  '   Yufcf. 
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Saba. 


The  king  of  Ethiopia,  having  thus  become  matter  of 
Yaman,  cftablifhed  there  the  Chriilian  religion,  and 
fixed  upon  the  throne  one  Abryat  an  Ethiopian.  He 
was  fucceeded  by  Abraha-Ebn-Al-Sahah,  furnamed 
the  fiit-Hofed,  from  a  wound  he  had  formerly  received 
in  it.  He  was  likewife  ftyled  lord  of  the  elephant,  from 
a  itory  too  ridiculous  to  deferve  notice.  He  was  fuc- 
ceeded by  two  other  Ethiopian  princes  ;  but  at  laft  Seif 
Kbit  Dim  Yazan,  of  the  old  royal  family  of  Hamyar, 
having  obtained  afhitancefroin  ihe.kingof  Perfia,  which 
had  been  denied  him  by  the  emperor  Heraclius,  reco- 
Eihiopians  vered  his  throne,  and  drove  out  the  Ethiopians  ;  but 
driven  out.  was  hiinfelf  (lain  by  fome  of  them  who  were  left  be- 
ifl  hind.  The  fucceeding  princes  were  appointed  by  the 
Terriblein-  Perlians,  till  Yaman  fell  into  the  hands  of  Mahomet. 
undationby  We  have  already  taken  notice  of  the  vail  mound  or 
the  break-  refervoir  made  by  Abd  Shems,  from  which  he  fupplied 
ingdoW  the  cit    of  S;iba  wkh  watcr>     This  building  flood  like 

1 1  ifr-  J  i  l  •  ill 

a  mountain  above  the  city,  and  was  by  the  Sabsans 
cfteemed  fo  ftrong,  that  they  were  under  no  fear  of  its 
ever  failing.  The  waccr  rofe  almoft  to  the  height  of 
20  fathoms  ;  and  was  kept  in  on  every  fide  by  a  work 
fo  folid,  that  many  of  the  inhabitants  had  their  houfes 
upon  it.  About  the  time  of  Alexander  the  Great, 
however,  a  terrible  inundation  happened.  According 
to  the  Arabian  hiftorians,  God  being  difpleafed  at  the 
pride  and  infolence  of  the  inhabitants  of  this  city,  re- 
folved  to  humble  them  ;  and  for  this  purpofe  lent  a 
mighty  flood,  which  broke  down  the  mound  by  night 
whilftthe  inhabitants  were  a  deep,  and  carried  away  the 
whole  city  with  the  neighbouring  towns  and  people. 
This  inundation  is  ftyled  in  the  Koran  the  inundation 
of  Al-Haram  ;  and  occafioned  fo  terrible  a  definition 
that  from  thence  it  became  a  proverbial  faying  to  cx- 
prefs  a  total  difperfion,  "  that  they  were  gone  and  fcat- 
tcred  like  Saba". — By  this  accident  no  lefs  than  eight 
tribes  were  forced  to  remove  their  habitations;  fome  of 
which  gave  rife  to  the  kingdoms  of  Hira  and  GhafTan. 
The  kingdom  of  Hira  was  founded  by  Malec,  a  de- 
Origin,  &c.  fcendant  of  Cahlan  the  brother  of  Hamyar;  but  after 
of  theking-  three  defecnts,  the  throne  came  by  marriage  to  the 
dom  of  Hi- Lakhmians,  who  were  defendants  of  Lakhm  the  fon 
w'  ofAmru,  the  fon  of  Abd  Ems.     Thefe  princes,  whofe 

general  name  was  Mondar,  preferved  their  dominion, 
notwithstanding  fome  fmali  interruption  from  the  Per- 
fians,  till  the  khalifat  of  Abubecr,  when  Al  Mondar 
Maghrnr,  the  laft  of  them,  loll  his  life  and  crown  by 
the  arms  of  Khaled-Ebn-Al-Walid.  This  kingdom 
continued  622  years  and  eight  months,  according  to 
Ahmed  Ebn  Yufef.  Its  princes  were  under  the  pro- 
tection of  the  kings  of  Perfia,  and  were  their  lieute- 
nants over  the  Arabs  of  Irak,  as  the  kings  of  GhafTan 
were  for  the  Roman  emperors  over  thofe  of  Syria. 
18  The  kingdom  of  GhafTan  was  founded  by  the  tribe 

©fGhaffan.  Azd,  who,  according  to  fome,  fettling  in  Syria  Da- 
mafcena,  near  a  water  called  G kaftan,  from  thence  took 
their  name  ;  but  others  fay  they  went  under  this  ap- 
pellation before  they  left  Yaman.  Having  driven  out 
theDajaamian  Arabs,  who  before  poflefied  the  country, 
they  made  themfelves  mafters  of  a  confiderable  terri- 
tory. Here  they  maintained  themfelves,  according  to 
fome  400,  according  to  others  600,  and  according  to 
Abulfeda  613  years,  when  the  laft  of  their  kings  fub- 
mitted  to  the  khalif  Omar,  and  embraced  the  Maho- 
metan religion  i  but  receiving  afterwards  a  difguft.  foon 
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returned  to  ChriAiauity,  and  took  refuge  in  Cor.fmn-    Ajstfeia. 
tinuple.  '       '  ■-"" 

Tiie  kindom  of  Hcjaz  was  founded  by  Jorliam  the  0f  Hcjaa. 
fon  of  Kahtan,  where  princes  of  his  line  reigned  till 
the  time  of  llhmael,  who  maried  the  daughter  of  Mo- 
dad  one  of  thofe  princes.     Some  author's  relate  that 
Kidcr,  one  of  Iilimael's  fous,  had  the  crown  rcligncJ 
to  him  by  his  uncles  the  Jorhainitts:  but,  according  to 
others,  the  defcendants  of  Illunael  expelled  that  tribe  ; 
who,  retiring  to  Johainah,  were  after  various  adventures 
deflroyed  by  an  inundation.     After  the  expulsion  of 
the  Jorhamites,  the  government  of  Hcjaz  feems  not  la 
have  continued  long  in  the  hands,  of  one  prince,  bnl  to 
have  been  divided  among  the  heads  of  tribes,  almoit 
in  the  fame  manner  as  the  Arabs  of  the  defart  arc  go-        %a 
vcrncd  at  this  day.     The  tribe  of  Khozaab,  after  the  yr\\,e  of 
above-mentioned  inundation  of  Saba,  fled  into  the  king-  Khozaab 
dom  of  Hcjaz,  and  fettled  themfelves  in  a  valley  call-  a(fume$tii« 
cd    Marri  near  Mecca.     Here  they  founded  an  ari-  £«>««'- p 
flocracy,  affiiming  to  themfelves  both  the  government  '"em 
of  the  city  of  Mecca,  and  the  cuftody  of  the  Caaba  or 
temple  there.     They  continued  mailers  of  litis  city  and 
territory,  as  well  as  prelidcnts  of  the  Caaba  for  many 
ages;   till  at  length  one  Kofa,  of  the  tribe  of  Koreifh, 
circumvented  Abu  Gabihan,  a  weak  and  filly  man,  of 
whom,  while  in  drunken  humour,hebouglu  the  keys  of 
the  temple  for  a  bottle  of  wine  ;  but  when  Abu  Gabihan 
grew  cool,  and  reflected  on  his  imprudence,  he  fufficit  in- 
ly repented  of  what  he  had  done  ;  whence  the  Arabian      ,,2r, , 

proverbs,  "  More  vexed  vvithlate  repentance  than  Abu  ,  °  J  ?„,  ' 
5->  1  n  ,-    i./i     1         ai      ^ii         „  .  «-.,      buGablruu* 

Gabihan  ;  more  foohih  than  Abu  Gabtnaii,    &c.     lhe 

tribe  of  Khozaab  endeavoured  afterwards  to  give  fome 
difturbance  to  the  Koreilh  in  the  poflellion  of  the  keys 
of  the  Caaba,  which  furnilhcdthe  latter  with  a  pretence 
for  depriving  them  of  the  civil  government  of  Mecca. 
After  the  Koreilh  had  pollened  themfelves  of  this  city, 
they  kept  up  the  lame  form  of  government  which  had 
prevailed  there  before.  Befides  thefe  kingdoms,  there 
were  many  others  of  lefTer  note,  of  which  we  find  no- 
thing remarkable. 

Thus  we  have  briefly  mentioned  the  mofl  memorable 
events  recorded  by  the  Arabian  hiftorians  previous  to 
the  time  of  Mahomet;  but,  before  entering  upon  an 
account  of  that  famous  impoftor  and  the  kingdom  found- 
ed by  him,  it  will  be  proper  to  take  notice  of  fevtral 
circumflances  in  different  parts  of  the  world,  which 
at  th,at  time  concurred  to  facilitate  his  fcheme,  and 
without  which,  in  all  probability,  he  would  never  have 
been  able  to  accompliflt  it.  2- 

The  firft  and  great  caufe  of  Mahomet's  fuccefs  in  Caufe  of 
his  impofture,  was  the  grofs  corruption  and  fuperfti-  Ma 
tion  with  which  the  Chriilian  religion  was  at  that  time 
obfeured  in  all  parts  of  the  world.  Had  the  pare 
doctrines  of  Chriftianity  been  then  as  publicly  known 
as  the  ridiculous  fopperies  which  deformed  the  Ealtern 
and  Weilern  churches,  Mahometanifm  could  never 
have  got  a  hearing.  But  along  with  the  true  reli- 
gion, mankind  feemed  alfo  to  have  loll  the  ufe  of  their 
rational  faculties,  fo  that  they  were  capable  of  i\\  al- 
lowing the  grofleft  abfurdities  ;  fuch  as  it  now  appears 
almoft  incredible  that  any  of  the  human  race  could 
receive  as  truths.  Another  caufe  was,  the  manner  of 
government  and  way  of  life  among  the  Arabs.  Di- 
vided into  fmall  independent  tribes,  they  neve . 
capable  of  a  £rm  union  but  by  fuperflition  ;  and  had. 

Maiionjei 


fuccefs. 
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Auliia.  Mahomet  attempted  their  conqueSt  in  any  other  way, 
u  '  it  was  impossible  he  could  have  Succeeded.  As  there 
were  alfo  among  them  Jews,  Pagans,  and  Christians  of 
all  forts,  this  impottor,  by  adopting  Something  out  of 
every  religion  then  extant,  cunningly  recommended 
himfelf  to  the  profeiTors  of  every  one  of  them.  Add 
to  all  this,  that,  by  allowing  of  polygamy,  and  fetting 
forth  his  paradifeas  confiding  in  theenjoyment  of  wo- 
men, he  adapted  himfelf  to  the  corrupt  dispositions  of 
mankind  in  general. 

If  the  diftracted  ftate  of  religion  favoured  the  de- 
ligns  of  Mahomet  on  the  one  hand,  the  weaknefs  of 
the  Grecian  and  Perfian  Monarchies  affifted  him  nolefs 
powerfully  on  the  other.  Had  thofe  once  formidable 
empires  beenin  theirvigour,  eithcrof  themwouldhave 
been  Sufficient  to  crufli  Mahometanifm  in  its  birth;  but 
both  of  (hem  were  then  ftrangely  reduced.  The  Re- 
man empire  had  continued  to  decline  after  the  time  of 
Conftantine  :  the  weltern  parts  of  it  were  then  entirely 
over-run  by  the  Goths  and  other  barbarous  nations  ; 
and  the  eaftrrn,  or  Greek  empire,  was  fo  much  redu- 
ced by  the  Huns  on  one  hand,  and  the  Perfians  oh  the 
other,  as  to  be  incapable  of  making  any  great  effort. 
The  Perfian  monarchy  itfelf  was  in  little  better  con- 
dition. It  is  true,  they  ravaged  the  dominions  of  the 
Greeks,  and  often  overcame  them  in  the  field:  but 
that  was  more  owing  to  the  weaknefs  of  the  Grecian 
empire,  than  to  the  ftrength  of  the  Perfians;  and  fo 
effectually  did  the  inteftine  broils,  which  arofe  chiefly 
on  account  of  religion,  weaken  the  kingdom  ofTerlia, 
that  the  moft  considerable  part  of  it  was  annexed  by 
the  khalif  Omar  to  his  dominions. 

As  the  Greeks  and  Perfians  were  then  in  alanguiSh- 
ing  fituation,  fo  die  Arabs  were  ftrongand  flouriihing. 
Their  country  had  been  peopled  at  the  expence  of  the 
Grecian  empire  ;  whence  the  violent  proceedings  of  the 
different  religious  Sectaries  forced  many  to  take  refuge 
in  Arabia.    The  Arabs  were  not  only  a  populous  na- 
tion, but  unacquainted  with  the  luxuries  and  delicacies 
of  the  Greeks  and  Perfians.  They  were  inured  to  hard- 
ships of  all  kinds,  and  confequently  much  better  fitted 
than  their  effeminate  neighbours  to  endure  the  fatigues 
23        of  war,  as  the  event  very  fully  verified. 
-Mahomet's      Mahomet  was  born  in  the  year  of  Chrift  569.     Ac- 
birth,    de-  cording  to  the  Eaftern  historians,  he  was  defcendedin 
fcent,  &c.   a  direct  line  from  Ilhmael.     Kedar,  or,  as  the  Arabians 
call  him,  Kiddr,  after  his  father  Ilhmael's  death,  com- 
municated his  name  to  the  greatest  part  of  Arabia  Pe- 
trxa.     He  was  htcceeded  in  his  authority  and  poSSef- 
fions  by  his  Son  Hamal ;  .Hamal  by  Nabet,  and  Nabet 
by  Salaman.     After  Salaman  came  Al  Homcifa,  then 
Al  Yafa,  whofe  fon  Odad  was  Succeeded  by  Odd  the 
44        father  of  Adnan.   Counting  ten  generations  forward  in 
Fchr  head  the  fame  line,  we  come  at  lafl  to  Fehr,  who  feems  to 
rofthc  Ko-  have  distinguished  himfelf  by  fome  glorious  actions,  as 
he  was  denominated  Koreijb,  on  account  of  his  bravery. 
He  is  to  be  confidercd  as  the  root  of  the  politeft  and 
moft  celebrated  tribe  of  the  Arabs.  He  had  three fons, 
Gileb,  Mohareb,  and  Al  Aareth.     From  Mohareb  the 
Banu  Mohareb,  denominated  likewife  Sheibdn,  took 
their  origin;    from  Al  Harefh,  the  Banu  Al  Kholoj  ; 
and  from  Caleb,  in  a  direct  line,  the  impoftor  Mahomet. 
Caleb  was  the  father  of  Lowa  ;  and  he  of  Caab,  whofe 
fon  Morrah  had  for  his  immediate  defcendant  Kelab 
'he  father  of  Kofa.     It  was  thisKofawho  aggrandized 
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the  tribe  of  the  Koreilh,  by  purchafing  the  1ceys  of  the  Arabia. 
Caaba  from  Abu  Gabfhan,  as  we  have  already  related.  s/ 
By  this  he  not  only  aggrandized  his  tribe,  but  became 
the  prince  of  it  himfelf.  He  was  Succeeded  by  his  Se- 
cond fon  Abd  Menaf,  to  whom  the  prophetic  light, 
which  is  faid  to  havemanifefted  itfelf  in  his  face,  gave 
the  right  of  primogeniture.  Abd  Menaf  was  Succeeded 
by  his  fon  Amni,  i'urnamed  Hdflcvi,  or  "  one  that 
broke  bread,"  on  account  of  his  Singular  generosity 
■  during  a  famine  at  Mecca.  Having  amaSied  great  funis 
of  money,  he  took  a  journey  into  Syria,  where- he  pur- 
chafed  a  vaft  quantity  of  meal,  which  he  made  into 
cakes  and  divided  with  hisownhands  amongft  thepeo- 
ple  of  Mecca.  He  likewife  killed  a  prodigious  number 
of  camels,  with  which  he  fed  them,  and  relieved  them 
in  the  time  of  their  diftrefs  :  and  finding  that  the-foil 
about  Mecca  was  fo  barren  as  to  produce  no  fruits 
but  what  are  common  in  the  defarts,  and  confequently 
no  corn  or  grain,  which  the  Meccans  are  obliged  to 
bring  from  other  places,  he  appointed  two  caravans  to 
fet  out  yearly  for  that  purpofe,  the  one  in  Summer,  and 
the  other  in-winter;  by  means  of  which,  the  city  was 
amply  Supplied  with  provilions  of  all  kinds.  The  pro- 
visions brought  by  them  were  distributed  twice  a-year ; 
and  HaShem,  by  his  prudent  conduct,  raifed  the  glory 
of  his  people  to  the  higheft  pitch  ;  infomuch,  that  all 
the  neighbouring  great  men  and  heads  of  tribes  made 
their  court  to  him.  Nay,  fo  great  veneration  is  the 
memory  of  HaShem  held  in  by  the  Arabs,  that  from 
him  the  family  of  Mahomet  among  them  are  called 
Hdjhemitcs  ;  and  he  who  prefides  over  Mecca  and  Me- 
dina, who  mult  always  be  of  the  race  of  Mahomet,  has 
to  this  day  the  title  of  the  "  Chief  or  Prince  of  the 
HaShemites." 

HaShem  died  at  Gaza  in  Syria,  and  was  Succeeded 
by  his  fon  Abdal  Motalleb  or  Mateleb.     He  is  faid  to 
have  been  extremely  affable  and  eafy  of  accefs,  as  well 
as  juft  and  generous  to  a  great  degree  ;  fo  that,  in  the 
beginning  of  the  month  Ramadan,  he  entertained  the 
poor  upon  the  flat  roof  of  his  honfe,  and  afterwards 
Supplied  the  fowls  of  the  air  and  wild  beafts  of  the 
field  with  provisions  of  various  kinds,  which  he  ordered 
his  Servants  to  leave  upon  the  Summits  of  the  neighbour- 
ing mountains.    The  well  which  God  Showed  to  Hagar        2fi 
in  the  wildernefs  is  faid  to  have  been  miraculoufly  dif-  ^     ?Sn^ 
covered  to  Abdal  Motalleb,  about  500  years  after  it  ^red  \1  ' 
had  been  filled  upby  Amru  prince  of  the  Jorhamites.  Abdal  Mo- 
This  well  is  by  the  Arabs  called  Zemzem;  which  fome  tallcb. 
derive  from  her  calling  to  Ifhmael,  when  She  Spied  it, 
in  the  Egyptian  tongue,  Zem,  Zem,  i.  e.  Stay,  Stay; 
though  others  afcribe  it  to  a  different  origin.     The 
water  of  this  well   which  is  on  the  eaft  fide  of  the 
Caaba,  and  covered  with  a  Small  building  and  cupola, 
is  highly  reverenced  ;  being  not  only  drank  with  par- 
ticular devotion  by  the  pilgrims,  but  alfo  fent  in  bottles 
as  a  great  rarity  to  moSt  parts  of  the  Mahometan  do- 
minions. 

Abdalla,  the  father  of  the  Mahomet,  was  a  younger 
fon  of  Abdal  Motalleb,  and  remarkable  for  his  beauty. 
In  his  .24th  or  25th  year,  he  married  Amina,  the 
daughter  of  Waheb,  the  fon  of  Abdal  Menaf.  She  is 
rcprefented  as  the  moft  beautiful,  prudent,  and  virtuous 
lady  of  her  tribe;  and  confequently  the  moft  worthy 
of  Such  an  extraordinary  perfon  as  Abdalla.  He  died 
young,  and,  in  his  father's  lif-e-tirae,  left  his  widow 

and 


A  R  A 


[     153     ] 


A  R  A 


Aral)!*. 


*7 
Mahomet 
at  firft  a 
merchant. 


28 
Begins  to 
broach  his 

doctrine. 


»9 

Converts 
his  wife  and 
teufin,  &c. 


an  infant  fon  in  very  mean  circumflauccs  ;  his  whole 
fnbftance  confiding  only  or'  five  camels  and  one  female 
Ethiopian  (lave.  Abdal  Motalleb  was,  therefore,  obli- 
ged to  take  care  of  his  grandfon  Mahomet ;  which  he 
not  only  did  during  his  life,  but  at  his  death  enjoined 
his  eldeft  fon  Abu  Talcb  to  provide  for  him  for  the  fu- 
ture. Abu  Taleb  was  extremely  kind  to  his  nephew, 
and  inftructed  him  in  the  bufmefs  of  merchandife  ;  for 
which  purpofc  he  toek  him  into  Syria  when  he  was 
but  13  years  of  age,  recommending  him  to  Khadijah, 
a  noble  and  rich  widow,  for. her  factor  ;  in  whofe  fer- 
vice  he  behaved  fo  .well,  that  fhe  married  him,  and 
thus  raifed  him  to  an  equality  with  the  richelt  in 
Mecca. 

Though  Mahomet  had  probably  formed  a  defign  of 
introducing  his  new  religion  pretty  early,  he  did  not 
think  proper  to  avow  it  till  the  40th  year  of  his  age. 
The  grand  article  of  his  faith  was,  the  unity  of  the  di- 
vine nature,  which  he  pretended  was  violated  by  the 
Jews  and  Chriftians  no  lefs  than  by  the  Pagans  ;  for 
which  reafon,  he  refolved  to  make  an  attempt  to  refcue 
the  world  from  the  ignorance  and  fuperflition  which 
prevailed  at  that  time.  This  reformation  he  intended 
ihould  begin  in  his  own  family;  and  therefore,  having 
retired  with  his  houfehold  to  a  cave  in  Mount  Hara, 
near  Mecca,  he  there  opened  the  fecret  of  his  million 
to  Khadijah  ;  acquainting  her  that  the  angel  Gabriel 
had  j nil  appeared  to  him,  and  told  him  that  he  was 
appointed  the  Apoftre  of  God.  He  alfo  repeated  to 
her  a  pafTagc  which  he  faid  had  been  revealed  to  him 
by  the  miniftry  of  the  angel,  with  an  account  of  many 
prodigies  which  happened  at  his  birth  (See  Maho- 
met). This  pretended  revelation  was  received  by 
Khadijah  with  the  greateft  joy ;  and  in  a  kind  of  ecfta- 
fy  Are  immediately  communicated  the  good  news  to 
her  coufin  Waraka  Ebn  Nawfal,  who,  being  a  Chrifti- 
an,  could  write  in  the  Hebrew  character,  and  was  pret- 
ty well  verfed  in  the  Scriptures  both  of  the  Old  and 
New  Teitament.  He  very  readily  came  into  her  opi- 
nion, fwore  by  God  that  what  fhe  faid  was  true,'  and 
that  "  Mahomet  was  the  great  prophet  foretold  in  the 
law  by  Mofes  the  fon  of  Amram." 

Mahomet  finding  his  firft  ftep  fo  fuccefsful,  as  Wa- 
raka was  a  very  cojlfiderable  perfon,  began  to  entertain 
great  hopes  of  accompliihing  his  defign.  He  next 
converted  his  fervant  Zeid,  to  whom  he  gave  his  liber- 
ty on  the  occafion,  which  afterwards  became  a  rule  to 
his  followers  ;  and  then  Ali  the  fon  of  Abu  Taleb, 
though  at  that  time  only  nine  or  ten  years  of  age.  This 
laft,  however,  making  no  account  of  the  other  two,  he 
ufed  to  call  the  firft  of  believers.  The  next  perfon  he 
applied  to  was  Abu  Beer,  a  man  of  very  confiderable 
authority  among  the  Koreifii.  He  was  eafily  gained 
over,  and  by  his  influence  feveral  others  ;  fo  that  Ma- 
homet jiow  made  his  million  no  longer  a  fecret.  To 
Abu  Beer  he  gave  the  name  of  At  Saddik,  or  the  faith- 
ful witnefs  s  becaufe  he  not  only  vouched  for  every 
thing  he  faid,  but  alfo  greatly  increafed  the  number  of 
his  followers.  Mahomet  likewife  complimented  him 
with  the  title  of  Atik,  or  preferved  ;  intimating  there- 
by that  he  was  certainly  faved  from  hell-fire. 

Having  given  out  that  he  was  commanded  from  hea- 

en  to  admonifh  his  near  relations,  Mahomet  directed 

Ali  to  prepare  an  entertainment,  and  invite  to  it  the 

fons  and  defendants  of  Abdal  Motalleb.    He  intended 

Vol.  II. 


to  open  his  nrtnd  to  them  ;  but  Abu  Lahcb,  one  of 
Mahomet's  uncles,  making  the  company  break  up  be- 
fore the  prophet  had  an  opportunity  of  fptaking  to 
them,  he  was  obliged  to  invite  them  again  the  next 
day.  Having  now  propofed  the  matter,  he  afked  which 
of  them  would  become  his  wazir,  prime  minifler,  or 
vicegerent.  This  was  accepted  by  Ali  ;  upon  which 
Mahomet  faid  to  him,  "  This  is  my  brother,  my  de- 
puty, and  my  (khaltj )  fucceflbr,  or  vicar  ;  therefore 
ihow  yourfelves  fubmillive  and  obedient  to  him."  Ai 
this  fpeech  all  the  company  fella-laughing,  telling  Abu 
Taleb  that  he  muft  now  pay  obedience  and  fubmiffioa 
to  his  own  fon.  Notwithftanding  this  rcpulfe,  how- 
ever, Mahomet  was  fo  far  from  being  dilcouraged,  that 
he  began  to  preach  to  ihe  people  in  public.  They 
heard  him  with  fome  patience  till  he  began  to  upbraid 
them  with  the  idolatry,  obitinacy,  and  perverfenefs  of 
thcmfelves  and  their  fathers ;  which  fo  highly  provoked 
them,  that  they  openly  declared  themfdves  his  enemies, 
except  fome  few  who  were  converted.  The  prophet  was 
now  protected  by  the  authority  of  his  uncle  Abu  Ta- 
leh ;  who,  however,  was  earneftly  folicited  to  perfuadc 
his  nephew  to  defift,  and  at  laft  threatened  with  an 
open  rupture  in  cafe  he  could  not  prevail  on  him  fo  to 
do.  This  had  fuch  an  effect  upon  Abu  Taleb,  that  he 
advifed  his  nephew  not  to  puih  the  matter  any  farther ; 
reprefenting  the  great  danger  he  and  his  followers 
would  otherwife  run  :  but  our  prophet  was  not  to  be 
fo  intimidated  ;  and  told  his  uncle  plainly,  that  "  if 
they  fet  againft  him  the  fun  on  his  right  hand,  and  the 
moon  on  his  left,  he  would  not  abandon  his  enter- 
prize."  Abu  Taleb,  therefore,  finding  him  fo  firmly 
refolved,  ufed  no  further  arguments,  but  promifed  to 
ftand  by  him  to  the  utmoft  of  his  power :  lb  that  not- 
withftanding the  people  of  his  tribe  came  to  a  determi- 
nation to  expel  both  Mahomet  and  his  followers,  he 
found  a  powerful  fupport  in  his  uncle  againft  all  their 
machinations. 

Mahomet  now  entered  upon  his  apoftolic  function 
with  uncommon  diligence  and  application  ;  and  foon 
gained  over  his  uncle  Hamza,  and  Omar  Ebn  Al 
Khattah,  a  perfon  very  much  elteeroed,  and  who  be- 
fore had  been  his  violent  oppofer.  Notwithftanding 
this  fuccefs,  however,  the  Koreifli  continued  their  op- 
position, and  came  to  a  reiblution  to  profcribe  all  who 
had  embraced  Mahomet's  doctrine.  In  confequence  of 
this  refolution,  the  Moflevis,  as  his  followers  were  cal- 
led, were  now  treated  with  fuch  fevcrity,  that  they  found 
it  no  longer  fafe  to  continue  in  Mecca  ;  nay,  feveral  of 
them  in  the  fifth  year  of  his  million  found  thcmfelves 
obliged  to  fly  into  Ethiopia,  where  they  were  kindly 
received  by  the  Najaihi  or  king  of  that  country,  who 
refufed  to  deliver  them  up  to  thofe  whom  the  Koreifli 
fent  to  demand  them.  At  this  refufal  they  were  fo  e'x- 
afperated,  that  they  came  to  a  refolution  to  fupprefe 
effectually  the  new  religion  which  had  now  made  a 
confiderable  progrefs.  In  order  to  this,  they  entered 
into  a  folemn  league  or  covenant  againft  the  Hafhc- 
mites,  and  the  family  of  Abdal  Motalleb  in  particu- 
lar, engaging  themfelves  to  contract  no  marriages  with 
them,  nor  to  have  any  manner  of  communication  with 
them  otherwife  ;  and,  to  o-jvc  this  the  greater  weight, 
they  reduced  it  into  writing,  and  laid  it  up  in  the 
Caaba.  Upon  this  the  tribe  became  divided  into  two 
factions  ;  and  all  the  family  of  Halhem,  both  Mof~ 
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lems  and  unbelievers,  repaired  to  Aba  Taleb  as  their 
head  ;  except  o;i!y  Abdal  Uzza,  furnamed  Abu  La- 
heb,  the  fon  of  Abdal  Motalleb,  who,  out  of  hatred 
to  his  nephew  and  his  doctrine,  went  over  to  the  op- 
posite party.  After  this  the  authority  of  Abu  Taleb 
was  fcarce  fufficient  to  protect  Mahomet  from  the  fury 
of  the  Koreilh  ;  who,  according  to  Al  Jannabi,  made 
frequent  attempts  upon  him  ;  fometimes  endeavouring 
to  deltroy  him  by  force,  at  other  times  by  fecret  wiles 
and  machinations  :  nay,  to  compafs  their  end,  he  tells 
us  that  they  had  recourse  to  magic,  inchantments,  and 
iliabolical  illulions.  In  {hort,  they  gave  him  at  laSl  fo 
much  trouble,  that  he  was  obliged  to  change  his  habi- 
tation, and  feek  a  new  afylumfor  hinifelf  and  his  com- 
panions. This  he  found  in  the  houfe  of  one  Orkam, 
which  was  advaiitageoufly  Situated  on  a  hill  called  Safe. 
Here  he  converted  Orkam's  family,  and  the  houfe  was 
afterwards  held  in  high  eflimation  by  the  Mollems. 

The  two  factions  into  which  the  tribe  of  Koreifli 
was  divided  fubSifted  for  five  years,  when  they  were 
put  an  end  to  by  a  very  ftrange  accident.  Mahomet 
told  his  uncle  Abu  Taleb,  that  God  had  manifeftly 
ihowed  his  difapprobation  of  the  covenant  entered  into 
againft  them,  by  fending  a  worm  to  eat  out  every  word 
of  the  instrument  except  the  name  of  God.  With 
this  particular  Abu  Taleb  immediately  acquainted  the 
Koreifli  ;  offering,  in  cafe  it  proved  falfe,  to  deliver  up 
his  nephew  to  them  ;  but  if  it  mould  prove  true,  he 
infilled  that  they  ought  to  lay  afide  their  animoiity, 
and  annul  theleaguethey  had  made  againft  the  Halhe- 
mites.  To  this  they  acquiefced;  and  going  to  infpect 
the  writing,  found  it  to  be  as  Abu  Taleb  had  told 
them;  the  words  "  In  thy  name,  O  God,"  being  the 
only  ones  which  remained.  On  fo  remarkable  a  proof 
of  the  divine  difpleafiire,  the  league  was  immediately 
annulled,  and  all  acts  of  hoftility  between  the  two  par- 
tics  ceafed. 

After  this  memorable  event  Mahomet  remained  with 
his  uncle  Abu  Taleb,  who  furvived  the  reconciliation 
only  about  eight  months.  The  fame  year  alfo  died 
Khadijah,  Mahomet's  wife.  Her  death,  as  well  as  that 
of  his  uncle,  proved  a  great  detriment  to  his  affairs  ; 
for  the  Koreifli,  notwithstanding  the  former  reconcilia- 
tion, began  now  to  profecute  him  with  more  violence 
than  ever.  He  was  therefore  obliged  to  fly  for  fhelter  to 
Al  Tayef  ;  whicli  he  chofe  on  account  of  its  being  the 
refidence  of  his  uncle  Al  Abbas,  whofe  protection  he 
imagined  he  would  be  able  to  fecure.  In  this,  how- 
ever, he  found  himfelf  miftaken  ;  and  though  he  ftaid 
a  month  in  the  city,  during  which  time  he  gained  over 
a  few,  yet  at  laft  the  lower  fort  of  people  rofe  againft 
him  and  obliged  him  to  return  to  Mecca.  This  refu- 
fal,  though  it  greatly  difcouraged  the  new  converts, 
did  not  in  the  leaft  abate  the  zeal  of  Mahomet:  on  the 
contrary,  he  continued  to  preach  boldly  to  the  public 
alTcniblics  at  the  pilgrimage  to  Mecca,  exclaiming  a- 
gainft  idolatry,  and  particularly  againft  the  worlhip  of 
two  idols  Allat  and  Al  Uzza,  to  which  the  tribes,  e- 
fpecially  the  women  of  that  of  Thakif,  were  very  much 
addicted.  By  this  the  prophet  was  often  expofed  to 
great  danger  :  however,  he  gained  fome  converts,  and 
amongft  them  fix  of  the  inhabitants  of  Yathreb,  of  the 
Jcwifli  tribe  of  Khazraj  ;  who,  on  their  return  home, 
failed  not  to  fpeak  much  in  commendation  of  their 
new  religion,  and  exhorted  their  fellow-citizens  imme- 


diately to  embrace  it.     Thefe  converts-'of  the  tribe  of   Arabia. 
Khazraj  are  by  the  Arab  writers  called  Al  Anfar,    Al ' — *£ — ' 
Anfarii,  or  Anfars ;  that  is,  alliitants,  favourers,  fup-  ^nra°rt 
porters,  &c.  becaufe   they   alliited   and  Supported   the  whx>, 
prophet  when  he  was  purfued  to  the  very  brink  of  de- 
struction.    They  fiiit  met  mahomet  on  a  little  hill  cal- 
led Al  Akabah,  where  a  temple  flood,  and  where  they 
firlt  took  an  oath  to  exert  themfelves  infupport  of  their 
new  apoftle  and  his  religion.  An  uninterrupted  friend- 
ship and  harmony  reigned  for  a  long  time  amongft  the 
members  of  the  Jewilh  tribes  of  Khazraj,  Koreidha, 
and    Nadir,  whofe  great  progenitor,  fay   the  Arabs, 
was  Aaron  the  lbn  of  Amran.     Mahomet  therefore 
infinuating  himfelf  into  the  good  graces  of  the  Anfars, 
they  readily  embraced  his  religion,  and  proved  of  very 
considerable  fervice.  ,. 

The  next  remarkable  thing  recorded  of  Mahomet  is  Mahomet'* 
the  invention  of  his  night-journey  to  heaven.  This  he  journey  to 
probably  intended   to   fupply    the   place  of   miracles,  heaven. 
The  abfurdities  contained  in  that  relation,  however, 
are  fo  great,  that  when  he  related  it  to  his  uncle  Al 
Abbas,  and  Omm  Hana  the  daughter  of  Abu  Taleb, 
they  endeavoured  to  difiuade  him  from  making  it  pu- 
blic.   This  advice  he  was  fo  far  from  following,  that 
he  related  the  whole  to  Abu  Jahl,  one  of  his  molt  in- 
veterate enemies,  who  ridiculed  him  for  it,  and  placed 
the  ftory  in  fnch  a  ridiculous  light  to  the  Koreifli,  that 
they  were  on  the  point  of  infulting  him ;  feveral  of  his        ,g 
followers  alfo  left  him  ;  and  the  whole  defignhad  pro-  Almoft 
bably  been  ruined,  had  not  Abu  Beer  vouched  for  his  proves  the 
veracity,  and  declared,  that,  if  Mahomet  affirmed  it  toruinofhii 
be  true,  he  firmly  belived  the  whole.     This  declara-caute- 
tion  not  only  retrieved  the  prophet's  credit,  but  increa- 
fed  it  to  fuch  a  degree,  that  he  was  ftire  of  making  his 
difciplesfwallow  whatever  he  pleafed  ;  and  on  this  oc- 
calion  it  is  faid  by  fome  that  he  gave  Abu  Beer  the 
name  of  the  faithful  wiuitfs,  as  we  have  already  re- 
lated. 

In  the  twelfth  year  of  Mahomet's  million,  twelve 
men  of  Yathreb,  or  Medina,  of  whom   ten  were  of 
the  tribe  of  Kharai,  and  two  of  that  of  Aws,  came 
to  Mecca,  and  took  an  oath  of  fidelity  to  the  prophet 
at  the  hill  Al  Akaba.     When  they  had  folemnly  en- 
gaged to  do  all  required  of  them,  Mahomet  fent  one 
of  his  difciples,  named  Mafab  Ebn  Omair,  home  with 
them,  to  instruct  them  more  fully  in  the  grounds  of 
their  new  religion.     Mafab  being  arrived  at  Medina, 
with  the  affiftance  of  the  new  profelytes,  gained  feve- 
ral others  ;  and  acquainting  Mahomet  with  the  fuccefs 
of  his  million,  defired  leave  to  form  a  congregation  of 
Moflems  at  Medina.     This  the  prophet  readily  grant-  Congrega- 
ed  ;  in  confequence  of  which,  the  new  Modems  regn-  tion  of  Mo- 
larly  aSTembled,  to  the  number  of  forty  perfons,  in  the  flemsform- 
houfe  of  Saad  Ebn  Khaithama.     The  next  year  Ma-  ed  at  Me- 
fab  returned  to  Mecca,  accompanied  by  feventy-three  din*' 
men  and  two  women  of  Medina,  who  had  profeffed 
Mahometanifm,  befides  feveral  others  who  were  yet  un- 
believers.    On  their  arrival  they  fent  immediately  to 
Mahomet,  and  offered  him  their  affiftance,  of  which 
he  now  Stood  in  the  greatest  need  ;  for  his  adversaries 
were  by  this  time  grown  So  powerful  in  Mecca,  that 
he  could  not  Stay  there  much  longer  without  imminent 
danger.     He  therefore  accepted  their  propofal,  and 
me.  rhem  one  night  by  appointment  at  the  hill  Al  A- 
kaba.    At  this  interview  he  was  attended  by  his  uncle 
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Arabia.    Al  Abbas ;  who,    though  then  an  unbeliever,   wifhed 

1 *~ — '  his  nephew  well,  and  made  a  fpecch  to  the  people  of 

Medina ;  wherein  he  told  them,  that  as  Mahomet  was 
obliged  to  quit  his  native  city  and  feck  an  afylum  clfe- 
where,  and  as  they  had  offered  him  their  protection, 
they  would  do  well  not  to  deceive  him  ;  and  if  they 
were  not  firmly  refolved  to  defend,  and  not  to  betray 
him,  they  had  better  declare  their  minds,  and  let  him 
feek  for  protection  lbmewhere  elfe.  Upon  their  pro- 
tefling  their  fincerity,  Mahomet  fwore  to  be  faithful 
to  them,  a  part  of  the  Koran  being  read  to  all  prefent, 
on  condition  they  mould  protect  him  againft  all  infults, 
as  heartily  as  they  would  do  their  own  wives  and  fa- 
milies. They  then  aiked  him  what  recompence  they 
were  to  expect  if  they  lliould  happen  to  be  killed  in 
his  quarrel :  he  anfwered,  Paradife  ;  upon  which  they 
pledged  their  faith  to  him,  after  Mahomet  had  chofen 
twelve  out  of  their  number,  who  were  to  have  the 
fame  authority  under  him  that  the  twelve  apoftles  had 
under  Chrift. 

Finding  now  a  confederacy  formed  in  his  favour, 
our  prophet  began  to  pull  off  the  mafk  as  to  his  true 
fentiments  concerning  the  means  of  reformation.  Hi- 
therto he  had  propagated  his  religion  by  fair  means  on- 
ly ;  and  in  feveral  paflages  of  the  Koran,  which  he  pre- 
tended were  revealed  before  this  time,  he  declared,  that 
his  bufinefs  was  only  to  preach  and  admoniih ;  that  he 
had  no  authority  to  compel  any  -perfon ;  and  that 
whether  they  believed  or  not,,  was  none  of  his  concern, 
but  belonged  folely  to  God.  But  no  fooner  did  he  find 
himfelf  enabled,  by  the  alliance  abovementioned,  to 
refill  his  enemies,  than  he  gave  out  that  God  had  al- 
lowed him  and  his  followers  to  defend  themfelves ;  and 
at  length,  as  his  forces  increafed,  he  pretended  not 
only  to  have  leave  to  act  on  the  defenfive,  but  to  attack 
the  infidels,  deflroy  idolatry,  and  fet  up  the  true  re- 
ligion by  the  power  of  the  fword.  To  this  he  was  ex- 
cited by  an  apprehenfion  that  pacific  mcafures  would 
greatly  retard,  if  not  entirely  overthrow,  his  defigns  ; 
and  therefore  he  determined  to  ufe  the  moft  violent 
methods  to  convert  the  Pagan  Arabs,  or  rather  to  ex- 
tend his  own  authority. 
TheVore-  ^le  Koreifh,  in  the  mean  time,  finding  that  Maho- 
Wx  refolvc  met  had  confiderably  extended  his  influence,  and  hear- 
to  put  Ma-  ing  of  the  league  concluded  with  the  Anfars,  began  to 
hornet  to  think  it  abfolutely  neceffary  that  he  (hould  be  prevent- 
ed from  efcaping  to  Medina  ;  and,  in  order  to  do  this 
the  more  effectually,  they  refolved  in  a  council,  wherein 
it  is  faid  the  devil  aflifted  in  perfon,  to  put  an  end  to 
his  life.  To  accomplifii  this  with  the  greater  fafety, 
they  agreed  that  a  man  Should  be  chofen  out  of  every 
tribe,  and  that  each  mould  have  a  blow  at  him ;  that 
fo  the  guilt  of  his  death  might  fall  equally  on  all  the 
tribes ,  and  thus  the  Hafhemites  would  be  prevented 
from  attempting  to  revenge  the  death  of  their  kinfman, 
as  they  were  much  inferior  in  power  to  the  reft  of  the 
tribes  put  together.  Mahomet  now  directed  his  com- 
panions to  repair  to  Medina,  where,  in  confequence  of 
the  late  treaty,  they  might  be  affiired  of  protection. 
This  they  accordingly  did :  but  he  himfelf,  with  Abu 
Beer  and  Ali,  remained  behind ;  not  having  received, 
as  he  pretended,  the  divine  permiflion  to  retire.  Here 
he  narrowly  watched  the  motions  of  the  Koreilh,  and 
was  foon  apprifed  of  their  machinations:  for  the  above- 
mentioned  conspiracy  was  fcarce  formed,  when  byfome 


death. 


means  or  other  it  came  to  Mahomet's  knowledge  ;  and    Arabia. 

he  gave  out  that  it  was  revealed  to  him  by  the  angel  v " '• 

Gabriel,  who  alfo  commanded  him  to  retire  from  Mec- 
ca.    The   confpirators  were  already  alfcmbled  at  the 
prophet's  door;  but  he,  to  ainnfe  them,   ordered  Ali 
to  lie  down  in  his  place,  and  wrap  himfelf  in  his  green       41 
cloak:  this  Ali  complied  with,  and  Mahomet  miracu- Hc  outwit8 
loully,  according   to  the  Arabs,  eleaped  to  the  houfe  thfcm  and 
of  Abu  Beer.     The  confpirators,    in  the   mean  time,  c  caPes" 
perceiving   through  a  crevice  Ali  wrapped  up  in  the 
green  cloak,    took  him  for  Mahomet  himfelf,   and 
watched  there  till  morning,  when  Ali  arofe,  and  they 
found  themfelves  deceived.     The  prophet  next  retired       41 
in  company  with  Abu  Beer  to  a  cave  in  mount  Thur, In  grea* 
an  hill  a  little  fouth  of  Mecca.  Here  he  had  ftill  a  more  daDKer  *' 
narrow  efcape ;  concerning  which  we  have  the  follow-  ™?unt 
ing  account  from  an  Arabic  tradition.     "  The  Ko- 
reilh having  detached  a  party  from  Mecca  to  recon- 
noitre the  mouth  of  the  cave,  when  they  came  there, 
found  it  covered  by  a  fpider's  web,  and  a  neft  built  at 
the  entrance  by  two  pigeons  which  they  faw,  and 
which  had  laid  two  eggs  therein.     On  light  of  this 
they  reafoned  with  themfelves  in  the  following  man- 
ner :  "  If  any  perfon  had  lately  entered  this  cavern, 
"  the  eggs  now  before  us  would  infallibly  have  been 
"  broke,  and  the  fpider's  webb  demolished;  there  can 
"  therefore  be  no  body  in  it;"  after  which,  they  im- 
mediately retired.     As  the  prophet,  therefore,  and  his 
friend,  were  now  faved  fo  miraculoufly  by  means  of 
the  pigeon's  eggs  and  the  interpofition  of  the  fpider's 
web,  he  afterwards  enjoined  his  followers,  in  memory 
of  fo  remarkable  an  event,  to  look  upon  pigeons  as  a 
kind  of  facred  animals,  and  never  to  kill  afpider." 

The  prophet  and  Abu  Beer  having  ftaid  in  this  cave      43 
three  days  in  order  to  recover  a  little  from  their  con-,-  ej'sp^r". 
fternation,  fet  out  for  Medina ;  but  the  KoreiSh,  being  verta],en 
informed  of  the  route  they  had  taken,  fent  a  party  af-  but  ftUle'f- 
ter  them,  under  the  command  of  Soraka  Ebn  Malec.  capes. 
Thefe  overtook  them  ;  and,  as  the  Arab  hiflorians  tell 
us,  Soraka's  horfe  fell  down  when  he  attempted  to 
feize  Mahomet.  Upon  this  he  recommended  himfelf  to 
the  prophet's  prayers,  and  remounted  his  horfe  without 
hurt :  but,  as  he  ftill  continued  the  purfuit,  his  horfe 
fell  down  with  him  a  fecond  time ;  upon  which  he  re- 
turned to  Mecca,  without  offering  any  farther  violence: 
and  Mahomet,  thus  happily  delivered  from  the  greateft 
dangers,  arrived  without  farther  moleftation  at  Medina, 
where  he  was  received  with  the  greateft  demonstrations 
of  joy. — This  flight  of  the  prophet  from  Mecca  to  Me- 
dina was  reckoned  fo  remarkable  by  the  Modems,  that 
they  made  it  the  sera  from  whence  all  theirremarkable 
transactions  were  dated,  called  it  the  JEra  of  the  He-  ^  44f  ■ 
gira,  or  flight.     The  beginning  of  the  Hegira  corre-  Heeira. 
fponded  with  the  16th  of  July,  A.  D.  622. 

On  Mahomet's  arrival  at  Medina,  his  firft  care  was  to 
build  a  mofque  for  his  religious  worShip,  and  an  houfe 
for  himfelf.  The  city  of  Medina  at  that  time  was  inha- 
bited partly  by  Jews  and  partly  by  heretical  Christians, 
that  formed  two  factions  which  perfecuted  one  another 
with  great  violence.  This  gave  the  impoftor  fuch  an 
opportunity  of  propagating  his  new  religion,  that  in  a 
Short  time  the  city  was  entirely  at  his  devotion.  Here 
he  Strengthened  himfelf  by  marrying  Ay  elha  the  daugh- 
ter of  Abu  Beer,  though  then  only  feven  years  of  age, 
and  gave  his  own  daughter  Fatima  in  marriage  to  Ali, 
U  2  the 


ARA 


V  156    ] 


ARA 


Arabia. 


46 

Mahomet 
takes  a  ca- 
ravan, and 
gains  the 
tattle  of 
Bedr. 


the  foil  of  Abu  Taltb.  The  next  point  be  had  in  view 
was  the  union  of  the  Mohajerin,  or  thofe  who  fled  from 
Mecca  on  account  of  their  religion,  with  the  Anfars  a- 
bove  mentioned.  To  facilitate  this,  after  the  mofque 
and  houfe  were  finiihed,  lie  eftablidied  among  the  Mof- 
lems,  a  fraternity,  the  principal  statute  of  which  was, 
that  they  mould  not  only  treat  one  another  like  bre- 
thren, but  likewife  molt  cordially  love,  and  mutually 
cberifh,  one  another  to  the  utmost  of  their  power.  But, 
left  even  this  fliould  prove  infufficient,  he  coupled  the 
individuals  of  the  two  bodies  of  Anfars  and  Mohajerin; 
and  this  was  the  lalt  transaction  of  the  first  year  of  the 
Hegira. 

The  next  year  was  udiered  in,  according  to  Abulfe- 
da,  with  a  change  of  the  Kebln,  or  place  whither  the 
Mahometans  were  to  turn  their  faces  in  prayer.  At 
firfl  it  had  been  declared  to  be  perfectly  indifferent 
where  they  turned  their  faces.  Afterwards  he  directed 
them  to  pray  with  their  faces  towards  the  temple  of 
Jenifalem,  probably  with  a  view  to  ingratiate  himfelf 
with  the  Jews  ;  and,  now  in  order  to  gain  lhe  Pagan 
Arabs,  he  ordered  his  followers  to  pray  with  their 
faces  towards  the  east.  This  inconstancy  gave  great  of- 
fence, and  occalioned  the  apoffacy  of  many  of  his  dif- 
eiples.  About  this  time  Mahomet  receiving  advice 
that  a  rich  caravan  of  tbe  Koreiih  was  on  the  road  from 
Syria  to  Mecca,  he  detached  his  uncle  Hamza,  at  the 
head  of  30  horfe,  to  feize  upon  it;  who  accordingly 
lay  in  wait  for  it  in  one  of  the  woods  of  Yamama,  thro' 
which  it  was  to  pafs  :  here,  however,  he  was  inform- 
ed that  the  caravan  was  guarded  by  300  men,  lb  that 
he  returned  without  making  any  attempt;  but  the 
prophet  made  the  proper  difpofitions  for  afting  here- 
after against  the  Koreiih  with  fuccefs.  This  year  alfo 
Mahomet  fent  out  a  party  of  60  or  80  horfe,  all  Mo- 
hajerin, except  one  who  was  an  Anfar,  to  make  re- 
prifals  on  the  the  Koreifh.  They  were  met  by  a  party 
of  their  enemies,  and  both  fides  immediately  prepared 
for  an  engagement :  however,  they  parted  without  blood- 
shed, except  one  of  the  Koreiih,  who  was  killed  by  an 
arrow  ihot  by  one  of  the  Modems. 

Mahomet,  having  now  put  himfelf  into  an  offenfive 
posture,  began  in  earnefl  to  make  reprifals  on  the  Ko- 
reiih. His  firfl  exploit  was  the  taking  of  a  caravan 
attended  by  a  fmall  guard  ;  and  this  being  accomplish- 
ed by  a  party  confifting  only  of  nine  men,  contributed 
greatly  to  encourage  the  Modems.  But  what  moft  e- 
ftablifhed  the  impoflor's  affairs,  and  was  indeed  the 
true  foundation  of  all  his  future  greatness,  was  his  gain- 
ing tbe  battle  of  Bedr ;  of  which  we  have  the  follow- 
ing account. The  prophet  being  informed  that  Abu 

Sofian  Ebn  Harb  efcorted  a  caravan  of  the  Koreifh 
with  only  30  or  40  men,  refolved  to  advance  at  the 
head  of  a  fmall  detachment  of  his  troops  to  intercept 
it.  To  this  he  was  excited  by  the  riches  of  the  cara- 
van, which  confuted  of  a  large  quantity  of  merchan- 
dize, confiding  of  the  riches  of  Syria,  carried  on  the 
tacks  of  a  thoufand  camels.  He  therefore  fent  out  a 
party  to  reconnoitre  it,  with  orders  to  wait  in  fome 
convenient  place,  where  they  might  remain  undifco- 
vered.  But  Abu  Sofian  having  notice  of  Mahomet's 
motions,  difpatched  a  courier  to  Mecca,  requesting 
fuccours  from  his  countrymen,  that  he  might  be  able  to 
defend  flic  caravan.  Upon  this  Mahomet  drew  toge- 
ther all  his  forces,  which  amounted  to  no  more  than 
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with  950  men.  The  two  armies  did  not  long  remain 
in  a  date  of  inaction :  but  before  the  battle  three  cham- 
pions from  each  party  engaged  each  other  in  fingle 
combat.  In  this  the  Modem  champions  were  victo- 
rious, and  the  event  greatly  difconraged  the  Koreiih. 
Mahomet,  in  the  mean  time,  taking  advantage  of 
this  lucky  event,  offered  up  his  prayers  to  God  with 
great  fervency  and  vehemence;  after  which,  feigning 
himfelf  in  a  trance,  he  pretended  that  God  had  allured 
him  of  victory.  Then  throwing  an  handful  of  dust  or 
gravel  towards  the  enemy,  he  cried  out,  "  May  the 
faces  of  them  be  confounded  ;"  and  attacked  the  Ko- 
reidi  with  fuch  bravery,  that  they  were  foon  put  to 
flight,  leaving  70  dead  on  the  fpot,  and  having  as  many 
taken  prifoncrs.  The  lofs  on  Mahomet's  fide  was  only 
I4men,  and  among  the  prifoners  was  Al  Abbas  thepro- 
phet's  uncle. 

Though  this  action  may  feem  of  little  confequence 
in  itfelf,  it  was  of  very  great  advantage  to  Mahomet's 
affairs  at  that  time.  He  was  immediately  treated  with 
the  higher!  refpect  by  the  Najafhi,  or  King  of  Ethio- 
pia, who  received  a  particular  account  of  the  viclory 
foon  after  it  was  gained  ;  while  the  fuperftitions  Mof- 
lems  did  not  fail  to  look  upon  it  as  an  evident  declara- 
tion of  heaven  in  their  favour.  Nay,  notwithstanding 
the  fmall  number  of  enemies  to  be  overcome,  and  who 
were  only  mortal  men,  thefe  ignorant  bigots  did  not 
hefitate  to  own  the  affiftance  of  no  lefs  than  4000  an- 
gels, who,  according  to  them,  rode  on  black  and  white 
horfes,  having  on  their  heads  white  and  yellow  fafhes, 
that  hung  down  between  their  moulders  ! 

Notwithftanding  their  disaster,  however,  Abu  Sofian 
made  a  pretty  good  retreat,  and  conducted  the  greatest 
part  of  the  caravan  to  Mecca.  This  chagrined  the 
Modems,  though  they  found  great  fpoil  on  the  field 
of  battle  ;  the  divifion  of  which  had  likely  to  have 
proved  fatal  to  their  caufe,  by  the  quarrels  that  it  oc- 
calioned among  them.  So  hot,  indeed,  were  the  dis- 
putes on  this  occafion,  that  the  impoftor  was  obliged 
to  pretend  an  immediate  revelation  from  heaven,  em- 
powering him  to  retain  a  fifth  part  for  religious  pur- 
pofes,  and  to  distribute  the  reft  equally.  This  became 
a  lawfor  his  fucceffors ;  but,  with  regard  to  himfelf,  the 
prophet  often  took  the  liberty  of  infringing  it;  for 
which,  no  doubt,  a  new  revelation  was  always  a  ready 
and  convenient  salvo.  As  for  thofe  who  were  flain  on 
Mahomet's  part  in  this  battle,  they  were  all  looked 
upon  by  the  Modems  as  martyrs  ;  and  the  prophet  per- 
ceiving among  the  prifoners  two  of  his  inveterate  ene- 
mies, immediately  caufed  their  heads  to  be  struck  off. 

The  Koreifh,  in  order  to  be  revenged  on  Mahomet 
for  their  late  defeat  at  Bedr,  fent  Amru  Ebn  Al  As, 
who  afterwards  conquered  Egypt,  with  fome  other  of 
their  principal  people,  on  an  embaffy  to  the  king  of 
Ethiopia,  in  order  to  interest  him  in  their  quarrel.  To 
do  this  the  more  effectually,  they  accufed  Mahomet 
and  his  followers  of  fpeaking  disrespectfully  of  Jesus 
and  of  his  mother  Mary  ;  which  accufation  they  hop- 
ed would  likewife  induce  him  to  deliver  up  th«  Mof- 
lem  refugees  that  were  then  at  his  court.  But  the  bad 
fuccefs  that  had  attended  the  arms  of  the  Koreifh  hi- 
therto, joined  to  the  excufes  made  by  the  refugees, 
not  only  hindered  theNajafhi  from  delivering  them  up, 

but. 


47 

His  law 
concerning 
the  divifion 
of  fpoils. 


A  R  A 


[     t 


48 

Abu  Sofi- 
uri's  cowar- 
dice. 


Arabia,  but  alfo  prompted  him  to  difmifs  the  ambaffadors,  and 
— * — '  return  the  prefents  they  had  brought  him.  In  the 
mean  time,  Abu  Sofian,  who  had  fworn  never  to  ufe 
perfumes  or  enjoy  women  till  he  had  another  battle 
with  Mahomet,  fee  out  from  Mecca  with  a  body  of  200 
horfe.  He  advanced  to  a  port  within  three  miles  of 
Medina;  from  whence  he  fent  a  detachment,  who 
burnt  a  barn,  together  with  a  man  in  it  that  was  win- 
nowing wheat.  Mahomet,  being  informed  of  this 
outrage,  moved  immediately  towards  him  with  a  de- 
tachment of  cavalry  ;  but  Abu  Sofian  was  fo  intimi- 
dated by  his  approach,  that  he  fled  with  precipitation, 
leaving  behind  him  all  the  facks  of  flour  or  meal  that 
had  been  brought  for  the  fubfiflence  of  his  troops.  In- 
ftead  therefore  of  coming  to  an  engagement  with  the 
impoftor,  as  he  had  fworn,  he  contented  himfelf  with  a- 
larming  the  country,  and  pillaging  fuch  as  he  fufpec- 
ted  of  favouring  Mahometanifm.  This  year  alfo  Ma- 
homet conquered  the  tribes  called  Banu  So/aim,  Ghat- 
fan,  and  the  Banu  Kainoka ;  plundering  likewife  a 
rich  caravan  belonging  to  the  Koreifli,  and  acquiring 
from  thence  25,000  dirhems  for  his  own  ihare  of  the 
-plunder. 

In  the  year  of  Chrift  62J,  being  the  third  of  the  He- 
gira,  the  Koreifli  aflembled  an  army  of  3000  men,  a- 
mong  whom  were  200  horfe  and  700  armed  with  coats 
of  mail.  The  command  of  this  army  was  given  to 
Abu  Sofian,  who  was  attended  by  his  wife  Henda 
Bint  Otba,  and  fat  down  at  a  village  about  fix  miles 
diftant  from  Medina.  Mahomet,  being  much  inferior 
to  the  enemy,  refojved  at  firft  to  keep  himfelf  within 
the  town,  and  receive  them  there  ;  but  afterwards,  by 
the  advice  of  his  companions  marched  out  againft 
them  at  the  head  of  1000  according  to  fome,  1050 
according  to  others,  or,  as  fome  fay,  only  900  men. 
Of  thefe  200  were  cuirafliers ;  but  he  had  only  one 
horfe  befides  his  own  in  the  whole  army.  He  diflri- 
buted  three  ftandards  among  his  troops  ;  of  which  one 
was  given  to  the  tribe  of  Aws,  another  to  that  of 
Khazraj,  and  the  third  to  Mohajerin.  The  grand 
ftandard  was  carried  before  the  prophet  by  Mofaab 
Ebn  Omair.  With  thefe  forces  Mahomet  formed  a 
camp  in  a  village  near  Ohod,  a  mountain  about  four 
miles  north  of  Medina,  which  he  contrived  to  have  on 
his  back ;  and  the  better  to  fecure  his  men  from  being 
furrounded,  he  placed  50  archers,  the  flower  of  his 
troops,  in  the  rear,  with  ftrict  orders  not  to  quit  their 
poft.  On  the  other  hand,  the  army  of  the  Koreifh  was 
drawn  up  in  the  form  of  a  crefcent,  and  made  a  very 
good  appearance.  The  right  wing  was  commanded 
by  Khaled  Ebn  Al  Walid,  afterwards  fo  terrible  to 
the  Greeks ,  the  left  by  Acrema  Ebn  Abu  Jahl ;  and 
"the  centre  by  Abu  Sofian.  The  corps  de  referve 
was  headed  by  Abu  Sofian's  wife,  accompanied  by  15 
other  matrons,  who  performed  the  office  of  drummers, 
lamenting  the  fate  of  their  countrymen  (lain  at  Bedr, 
in  order  to  animate  the  troops  who  attended  them. 
The  attack  was  begun  by  the  Modems,  who  fell  upon 
the  enemy  with  fuch  fury,  that  iheir  centre  immedi- 
ately began  to'give  away.  Ali,  or,  according  to  Abul- 
feda,  Haraza,  flew  Arta  the  enemy's  great  ftandard- 
bearer ;  which  flruck  them  with  fuch  terror,  that  they 
foon  betook  themfelves  to  flight,  falling  foul  upon 
their  own  corps  de  referve.  Victory  had  now  been 
no  longer  doubtful,  norwithftanding  the  vaft  inferiori- 
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ty  of  Mahomets  troops,  had  not  the  50  archers,  con- 
trary to  the  prophet's  cxprefs  command,  quitted  their 
poft  to  pillage  the  enemy.  Upon  this  Khaled,  per- 
ceiving the  Modem  army  to  be  greatly  expofed,  at- 
tacked them  in  the  rear  with  fuch  bravery,  that  he 
turned  the  fortune  of  the  day.  Not  content  with  put- 
ting the  troops  there  in  diforder,  he  cried  out  with  all 
his  might,  "  Mahomet  is  (lain;  and  this  had  fuch  an 
effect  upon  the  Modems,  that  they  immediately  took 
to  their  heels,  nor  could  the  utmoft  endeavours  of  the 
prophet  himfelf  afterwards  rally  them.  He  therefore  ; 
found  himfelf  obliged  to  quk  the  field  of  battle  ;  in 
doing  which  he  was  very  near  lofing  his  life,  being 
ftruck  down  by  a  fhower  of  ftones,  and  wounded  in 
the  face  by  two  arrows,  which  occafioned  the  lofs  of 
two  of  his  fore-teeth.  He  likewife  received  a  contu- 
fion  on  his  upper  lip ;  and  had  even  been  killed  on  the 
fpot,  had  not  one  of  his  companions,  named  Telha, 
Abu  Beer's  nephew,  received  a  blow  that  was  levelled 
at  him.  On  this  occafion  Telha  received  a  wound  in  his 
hand,  which  deprived  him  ever  after  of  the  ufe  of  fome 
of  his  fingers.  Of  the  Modems  70  were  (lain ;  among 
whom  were  Hamza  the  prophet's  uncle,  and  Mofaab 
the  ftandard-bearer.  Amongft  the  wounded  were  A- 
bu  Beer,  Omar,  and  Othman ;  but  as  foon  as  they  un- 
derflood  that  the  prophet  was  fafe,  they  returned  tc 
the  charge  with  a  confiderable  body,  and,  after  an  ob- 
ftinate  difpute,  carried  him  off.  The  good  retreat  made 
by  thefe  champions  fo  difcouraged  the  troops  of  Abu 
Sofian,  that  they  did  not  purfue  the  flying  enemy,  but 
contented  themfelves  with  remaining  mafters  of  the 
field  of  battle;  nor  did  that  general,  tho'  he  exulted 
not  a  little  in  his  victory,  make  any  farther  ufe  of  it 
than  to  give  Mahomet  a  challenge  to  meet  him  the 
next  year  at  Bedr,  which  was  accepted  ;  and  after  his 
return  to  Mecca,  he  defired  a  truce  with  the  Moflems, 
which  was  readily  granted.  « 

This  defeat  had  like  to  have  proved  the  total  ruin  of  He  apolo~ 
the  impoftor's  affairs,  and  muft  inevitably  have  done  fo  gizetforhig 
had  the  conquerors  made  the  leaft  ufe  of  their  victory,  defeat. 
Some  of  his  followers  now  afferted,  that  had  he  been 
really  a  prophet  fent  from  God,  he  could  not  have 
been  thus  defeated  ;  and  others  were  exafperated  on  ac- 
count of  the  lofs  of  their  friends  and  relations  who  had 
been  flain  in  the  late  engagement.  To  flill  the  mur- 
murs of  the  former,  he  laid  the  blame  on  the  fins  of 
thofe  who  had  accompanied  him ;  and,  to  pacify  the 
latter,  he  pretended  a  revelation  from  heaven,  wherein 
the  period  of  all  mens  lives  was  faid  to  be  unalterably 
fixed  without  regard  to  their  own  actions,  or  to  any 
external  objects ;  fo  that  thofe  who  were  killed  in  bat- 
tle behoved  to  have  died,  though  they  had  remained  at 
home  in  their  own  houfes.  By  the  affiflance  of  this 
laft  doctrine  he  encouraged  his  followers  to  fight,  with- 
out fear,  for  the  propagation  of  their  faith,  as  all  their 
caution  would  not  be  fufficient  to  avert  their  defliny, 
or  prolong  their  lives  even  for  a  fingle  moment. 

The  next  year,  (A.  D.  626),  Mahomet,  befides  fe- 
veral  other  lefs  confiderable  fucceffes,  reduced  a  fortrefs 
belonging  to  the  Jewifh  tribe  of  Al  Nadir,  who  had 
revoked  on  account  of  the  defeat  at  Ohod :  on  this 
occaiion,  by  an  exprefs  revelation,  as  he  pretended, he 
kept  the  whole  booty  to  himfelf;  and,  about  the  fame 
time,  forbad  his  followers  the  ufe  of  wine,  or  to  play 
at  games  of  chance,  on  account  of  the  diflurbances  and 
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quarrels  which  were  likely  to  be  excited  by  that  means 
among  them.  This  year  alfo  he  marched  with  a  body 
of  infantry  to  Bedr,  to  meet  Abu  Sofian,  as  he  had 
promifed  the  year  before:  but  that  general's  heart  fail- 
ing him,  he  returned  home  without  facing  the  prophet; 
and  this  piece  of  cowardice  the  Modems  did  not  fail  to 
impute  to  a  terror  fent  immediately  from  God.  The 
year  following,  however,  the  Koreiih,  in  conjunction 
with  the  tribe  of  Ghatfan,  and  the  Jews  of  Al  Nadir 
and  Koreidha,  aflembled  an  army  of  12,000  men,  with 
which  they  formed  the  fiege  of  Medina,  thus  threaten- 
ing the  impoftor  and  all  his  followers  with  utter  de- 
ftruction  at  once.  On  the  enemy's  approach,  Maho- 
met, by  the  advice  of  a  Perfian  named  Salman,  or- 
dered a  deep  ditch  to  be  dug  round  the  city,  and  went 
out  to  defend  it  with  3000  men.  The  Arabs  having 
inverted  the  town,  both  fides  remained  in  a  ftate  of  in- 
activity for  fome  time  ;  which  was  fo  well  employed  by 
the  impoftor,  that  he  found  means  to  corrupt  fome  of 
the  leading  men  in  the  enemy's  camp.  The  good effects 
of  this  foon  appeared ;  for  a  champion  having  advan- 
ced to  the  Mollem  entrenchments,  and  challenged  the 
beft  man  in  their  army  to  fight  him  in  fingle  combat, 
the  challenge  was  immediately  accepted  by  Ali,  who 
flew  him  and  another  that  came  to  his  afliftance ;  after 
which,  thofe  who  had  been  corrupted  by  Mahomet's 
agents  fo  foured  a  confiderable  part  of  the  forces,  that 
they  deferted  their  camp;  upon  which  all  the  reft  were 
obliged  to  raife  the  fiege  and  return  home. 

The  prophet,  being  now  happily  delivered  from  the 
molt  powerful  combination  that  had  ever  been  formed 
againft  him,  was  vifited  by  the  angel  Gabriel  ;  who 
alked  him,  whether  he  had  fufferedhis  men  to  lay  down 
their  arms,  when  the  angels  had  not  laid  down  theirs  ? 
ordering  him  at  the  fame  time  to  go  immediately  againft 
die  tribe  of  Koreidha,  and  alluring  him  that  he  himfelf 
would  lead  the  way.  Upon  this  Mahomet  immediate- 
ly fet  out  for  the  fortrefs  of  the  Koreidhites,  and  pufli- 
ed  on  the  fiege  with  fo  much  vigour,  that,  tho'  it  was 
deemed  impregnable,  he  obliged  the  garrifon  to  capi- 
tulate in  twenty-five  days.  The  Koreidhites,  not  daring 
to  truft  themfelves  to  the  impoftor's  mercy,  surrender  - 
ed  at  difcretion  to  Saad  Ebn  Moadh,  prince  of  the 
tribe  of  Aws,  hoping  that  he,  being  one  of  their  old 
friends  and  confederates,  would  have  fome  regard  for 
them.  Here,  however,  they  found  themfelves  difap- 
pointed  ;  for  Saad,  being  highly  provoked  at  them  for 
alTifting  the  Koreiih  while  in  league  with  Mahomet, 
ordered  the  men  to  put  to  the  fword,  the  women 
and  children  made  Haves,  and  their  goods  divided  a- 
mong  the  Modems.  This  fentence  was  no  fooner 
heard  by  Mahomet,  than  he  cried  out  that  Saad  had 
pronounced  the  fentence  of  God;  and,  in  confequence 
of  this  decilion,  ordered  the  men,  to  the  number  of 
'  600  or  700,  to  be  immediately  mafTacred.  The  wo- 
men and  children  were  alfo  carried  into  captivity. 
Their  immoveable  pofTeffions  were  given  to  the  Moha- 
jerin,  and  the  goods  divided  equally. 

Mahomet  now  continued  to  be  fuccefsful,  gradually 
reducing  the  Arab  tribes  one  after  another.  In  628, 
he  fent  an  agent  toConftantinople,  de  firing  leave  of  the 
Greek  emperor  to  trade  with  his  fubjefts ;  which  was 
immediately  granted.  The  fame  year  alfo  he  conclu- 
ded a  peace  for  ten  years  with  the  inhabitants  of  Mecca, 
and  obtained  liberty  the  next  year  to  perform  his  devo- 
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tions  at  the  Caaba.  What  tended  considerably  to  bring 
about  this  pacification  was  an  account  brought  to  the 
Koreifii  by  one  whom  they  had  fent  with  an  actual  de- 
fiance to  Mahomet,  of  the  prodigious  veneration  which 
his  followers  had  for  him.  This  meflenger  acquainted 
them  that  he  had  been  at  the  courts  both  of  the  Ro- 
man emperors  and  of  the  kings  of  Perlia,  but  never 
faw  any  prince  fo  highly  respected  as  Mahomet  was 
by  his  companions.  Whenever  he  made  the  ablution 
in  order  to  fay  his  prayers,  they  ran  and  caught  the 
water  which  he  had  ufed  ;  whenever  he  fpit,  they  licked 
it  up,  and  gathered  up  every  hair  that  fell  from  him, 
with  great  veneration.  This  intimated  how  defpe- 
rately  they  would  fight  in  his  defence,  and  probably 
inclined  his  enemies  to  avoid  hoftilities.  In  629,  the 
impoftor  began  to  think  of  propagating  his  religion  be- 
yond the  bounds  of  Arabia,  and  fent  meirengers  to  fe- 
veral  neighbouring  princes  to  invite  them  to  embrace 
Mahometanifm  ;  but,  before  fending  the  letters,  he 
caufed  a  filver  feal  to  be  made,  on  which  were  engra- 
ved in  three  lines  the  following  words,  ".  Mahomet 
THEArosTLE  ofGod."  This  feal,  he  believed,  would 
procure  the  letters  to  which  it  was  affixed  a  more  fa- 
vourable reception  at  the  courts  of  thofe  princes  whi- 
ther they  were  directed.  The  firft  to  whom  he  applied 
was  Khofru  Parvizthe  king  of  Perfia;  but  he,  finding 
that  Mahomet  had  put  his  own  name  before  his,  tore  the 
letter  in  pieces,  and  fent  away  the  meflenger  very  ab- 
ruptly. He  alfo  fent  a  letter  to  the  fame  purpofe  to  Con- 
stantinople ;  but  though  the  emperor  Heraclius  dimif- 
fed  his  meflengers  honourably,  he  refufed  to  abandon 
the  Chriftian  faith.  Befides  thefe,  he  wrote  five  other 
letters,  whichhediftributed among  thofe  whohe  thought 
would  be  moft  likely  to  acknowledge  him  for  an  apoftle. 
However,  we  do  not  hear  that  by  means  of  letters  he 
ever  introduced  his  religion  into  a  foreign  country. — 
But  while  our  impoftor  was  thus  going  on  ill  the  full  ca- 
reer of  fuccefs,  and  induftrioufly  propagating  his  infa- 
mous falfehoods  by  all  the  means  he  could  think  of,  he 
was  poifoned  by  a  maid,  who  wanted,  as  Ihe  faid,  to 
make  an  experiment  whether  he  was  a  prophet  or  not. 
This  was  done  by  communicating  fome  poifon  to  a 
fhoulder  of  mutton,  of  which  one  of  his  companions  na- 
med Bafiar  Ebn  Al  Bara,  eating  heartily,  died  upon 
the  fpot ;  and  Mahomet  himfelf,  though  he  recovered 
a  little,  and  lived  three  years  after,  yet  never  enjoyed 
perfect  health.  Notwithstanding  this  misfortune,  how- 
ever, he  ftill  continued  his  enterprizes.  The  year  630, 
proved  remarkably  fortunate.  It  was  ufhered  in  by 
the  conversion  of  Khalid  Ebn  Al  Walid,  Amru  Ebn 
Al  As,  and  Othman  Ebn  Telha,  three  of  the  moft 
confiderable  perfons  among  the  Koreiih  ;  and  this  foon 
enabled  him  to  become  mafter  of  the  whole  peninfula 
of  Arabia.  This  year  alfo  the  inhabitants  of  Mecca 
rook  it  into  their  heads  to  violate  the  treaty  concluded 
with  Mahomet :  for  the  tribe  Beer,  who  were  the 
confederates  of  the  Koreiih,  attacking  thofe  of  Kho- 
zaab,  who  were  in  alliance  with  Mahomet,  maflacred 
20  of  them,  and  afterwards  retired  ;  being  fupported 
in  this  action  by  a  party  of  the  Koreiih  themfelves. — 
The  confequence  of  this  violation  was  foon  apprehended  ; 
and  Abu  Sofian  himfelf  made  a  journey  to  Medina,  in 
order  to  heal  the  breach  and  renew  the  truce :  but  in 
vain  ;  for  Mahomet,  glad  of  this  opportunity,  refufed 
to  lee  him.     Upon  this  he  applied  to  Abu  Beer,  Ali, 
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Omar,  ami  Fatima,  to  intercede  for  their  countrymen 
'  with  the  prophet ;  but  fome  of  thefe  giving  him  rough 
anfwers,  and  others  none  at  all,  he  was  obliged  to  re- 
turn to  Mecca  as  he  came.  Mahomet  immediately  gave 
orders  for  the  neceffary  preparations,  that  he  might  fur- 
prife  the  Meccans,  who  were  by  no  means  in  a  condition 
to  receive  him  j  but  Hateb  Ebn  Abu  Baitaa,  hitherto 
a  faithful  Modem,  attempted  to  give  them  notice  of 
their  danger  by  a  letter,  though  without  effect,.  His 
letter  was  intercepted  :  and  he  alleged  in  his  exctife, 
that  the  only  reafon  he  had  for  his  conduct  was  to  in- 
duce the  Koreifh  to  treat  his  family  with  kindnefs. 
This  excufe  the  prophet  accepted,  as  he  had  greatly 
diflinguiihed  himfelf  at  the  battle  of  Bedr,  but  ftrictly 
forbade  any  fuch  practices  for  the  future  ;  which  having 
done,  he  immediately  made  the  neceiTary  difpofitions 
for  fetting  forward. 

Mahomet's  army,  on  this  occafion,  was  compofed  of 
Mohajerin,  Anfars,  and  other  Arabs,  who  had  lately 
become  profelytes.  As  they  drew  near  to  Mecca,  he 
fet  up  his  ftandards,  and  advanced  in  order  of  battle 
to  Mar  Al  Dharan,  a  place  about  four  parafangs  from 
Mecca,  where  the  whole  army  encamped.  Here  he 
ordered  10,000  fires  ro  be  lighted,  and  committed 
the  defence  of  the  camp  to  Omar,  who  cat  ofFail  com- 
munication with  the  town,  fo  that  the  Meccans  could 
receive  no  certain  advice  of  their  approach.  Among 
others  that  came  from  Mecca  to  reconnoitre  the  Mo- 
flem  camp,  Abu  Sofian  Ebn  Harb,  Hakim  Ebn  He- 
zam,  and  Bodail  Ebn  Warka,  fell  into  Omar's  hands  ; 
and  being  conducted  to  Mahomet,  were  obliged  to 
embrace  Mahometanifm  in  order  to  fave  their  lives. 

The  flrfl  rumour  of  this  expedition  had  not  a  little 
terrified  the  Koreilh,  though  they  were  not  apprized 
that  the  prophet  had  refolved  upon  a  war  :  but  percei- 
ving now,  upon  the  report  of  Abu  Sofian,  who  had  been 
fent  back  to  them,  that  the  enemy  was  at  their  gates, 
they  were  thrown  into  the  utmoft  confternation.  Of 
this  Mahomet  being  informed,  he  refolved  to  take  ad- 
vantage of  theconfufion  that  then  reigned  among  them. 
He  therefore  firft  difpatched  Hakem  and  Bodail  to  the 
Meccans,  inviting  them  to  take  an  oath  of  allegiance 
to  to  him,  and  become  converts  to  his  new  religion  ;  af- 
ter which, he  made  the  following  difpofitionof  his  forces. 
Al  Zobier  was  ordered  to  advance  with  a  detachment 
towards  the  town  on  the  fide  of  mount  Cada.  Saad 
Ebn  Obad,  prince  of  the  tribe  Khazraj,  marched  by 
his  order  with  another  detachment  towards  the  height 
of  Coda,  which  commands  the  plain  of  Mecca.  Ali 
commanded  the  left  wing  of  the  army,  confifling  of  An- 
fars and  Mohajerin.  The  prophet  put  into  his  hands 
the  great  ftandard  of  Mahometanifm,  with  orders  to 
poll  himfelf  upon  mount  Al  Hajun,  and  to  plant  the 
ftandard  there  ;  ftrictly  enjoining  him,  however,  not 
to  ftir  from  thence  till  he  himfelf  arrived,  and  till  a 
proper  fignal  (hould  be  given  him  from  Saad  for  that 
purpofe.  Khaled  led  the  right  wing,  coufifting  of  the 
Arabs  lately  converted,  with  which  he  was  to  poilefs 
himfelf  of  the  plain  of  Mecca.  Abu  Obeidah  com- 
manded in  the  centre,  which  confifted  entirely  of  in- 
fantry :  theprophet  himfelf  remained  in  the  rear,  from 
whence  he  could  moft  eafily  difpatch  his  orders  to  all 
the  generals  as  occafion  fliould  require.  He  exprefsly 
prohibited  Khaled  and  all  his  other  officers  to  act  of- 
fenfively  unlefs  they  were  firft.  attacked.  Things  being 
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camel  with  great  alacrity,  and  was  that  day  cloathed 
in  red.  Al  Zobeir  purfued  the  rout  ailigned  him  with- 
out oppofition  ;  nor  did  Saad  difcover  the  faintefl  tra- 
ces of  an  enemy  :  Ali  took  pofleflion  of  his  poll  with- 
out the  lofsof  a  man;  and  in  like  manner  Abu  Obeidah 
feized  on  the  fuburbs.  Khaled,  however,  in  his  march 
to  the"]3lain,  was  met  by  a  large  body  of  the  Koreifh 
and  their  confederates,  whom  he  immediately  attacked 
and  defeated,  putting  28  of  them  to  the  fword.  Not  .„ 
content  with  this,  he  purfued  them  into  the  town,  and  Mecca  ta- 
maffacred  a  great  number  of  the  inhabitants  ;  which  fo  ken. 
terrified  the  reft,  that  fome  fhut  themfelves  up  in  their 
houfes,  while  others  fled  different  ways  in  order  to  avoid 
the  fury  of  the  mercilefs  and  impious  tyrant,  who  w:as 
now  become  mafter  of  the  city.  Thus  was  Mecca  re- 
duced, with  the  lofs  only  of  two  men  on  the  fide  of  the 
impoftor. 

Mahomet  being  now  mafter  of  the  city,  made  his 
public  entry  into  it  exactly  at  fun-rifmg.  When  the  firft 
tumult  was  over,  he  went  in  procelfion  round  the  Caaba 
feven  times,  touching  the  corner  of  the  blackftone  with 
the  ftafT  in  his  hand,  as  often  as  he  patted  it,  with  - 
great  devotion.  Then  he  entered  the  Caaba;  where 
obferving  feveral  idols  in  the  form  of  angels,  and  the 
ftatutes  of  Abraham  and  Ifhmael  with  the  arrows  of 
divination  in  their  hands,  he  caufed  them  all  to  be  de- 
ftroyed.  He  alfo  broke  in  pieces  with  his  own  hands 
a  wooden  pigeon,  that  had  long  been  efteemed  a  deity 
by  the  idolatrous  Koreifh.  Afterwards  entering  into 
the  interior  part  of  the  Caaba,  he  repeated  with  a  loud 
voice  the  form  ufed  at  this  day  by  the  Mahometans, 
"  Allah  Akbar,  God  is  great,"  &c.  turning  towards 
every  part  of  the  temple.  Then  he  prayed  between 
the  two  pillars  there,  with  two  inclinations,  as  well  as 
without  the  Caaba ;  faying  to  thofe  that  attended  him, 
"  This  is  your  Kebla,  or  the  place  towards  which  you 
are  to  turn  your  faces  in  prayer." 

Having  thus  effectually  fubdued  the  Koreifh,  put 
an  end  to  all  commotions,  and  purged  the  Caaba  of 
360  idols,  the  prophet's  next  care  was  to  ingratiate 
himfelf  with  the  people.  Sending  therefore  for  fome 
of  the  principal  of  them,  he  afked  them  what  kind  of 
treatment  they  expected  from  him,  now  he  had  con- 
quered them  ?  To  this  they  replied,  "  None  but  what 
is  favourable,  O  generous  brother :"  upon  which  he 
difmiffed  them,  telling  them  they  were  from  that  mo- 
ment a  free  people.  After  this,  pretending  a  new  re- 
velation, hereftored  the  keys  of  the  Caaba  to  Othman 
Ebn  Telha,  who  was  in  pofteffion  of  them  before  ;  and 
who  was  now  fo  much  affected  by  this  piece  of  juftice, 
that  he  immediately  became  a  profelyte.  Next  day 
the  prophet  declared  Mecca  an  afylum,  and  publickly 
gave  out  that  he  would  maintain  to  the  utmoft  of  his 
power  the  inviolable  fecurity  of  the  place.  He  then  was 
folemnly  inaugurated  ;  after  which  he  profcribed,  ac- 
cording to  fome,  fix  men  and  four  women,  according 
to  others,  eleven  men  and  one  woman:  but  of  thefe  only 
three  men  and  one  woman  were  put  to  death  ;  the  reft 
being  pardoned  on  their  embracing  Mahometanifm,  and 
one  woman  making  her  efcape.  The  remainder  of  this 
year  was  fpent  in  various  expeditions  againft  different 
tribes  of  the  Arabs,  which  were  in  general  attended 
with  fuccefs. 
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The  ninth  year  of  the  Hegira,  being  that  of  Chrift 
631,  is  called  by  the  Mahometans  the  year  of  Embaf- 
fes  ;  for  the  Arabs,  who  had  hitherto  been  expecting 
the  iifue  of  the  war  between  Mahomet  and  the  Koreilh, 
no  fooner  faw  that  which  was  the  moft  confiderable  of 
the  whole  fubmit  to  him,  than  they  began  to  come 
in  to  him  in  great  numbers,  and  to  fend  embaffies  to 
make  their  fubmiflions  to  him,  both  while  at  Mecca 
and  after  his  return  to  Medina,  whither  he  had  returned 
foon  after  the  taking  of  Mecca  :  and  this  good  fortune 
continued  without  interruption  to  the  year  632,  when 
this  famous  impoftor  breathed  his  laft,  having  juft  re- 
duced under  his  fubjection  the  whole  peninfula  of  Ara- 
bia, and  being  ready  to  break  into  the  neighbouring 
kingdoms  in  order  to  fatisfy  his  ambition. 

The  death  of  Mahomet  occafioned  fuch  a  confirma- 
tion, in  Meccaj  that  the  governor  hid  himfelf,  fearing 
to  be  called  to  an  account  for  his  former  conduct ;  and 
the  inhabitants,  uponthe  firft  arrival  of  this  melancholy 
news,  confidered  themfelves  as  deftitute  of  all  manner 
of  protection.  After  the  firft  impreflions  of  their  fear, 
however,  were  over,  they  began  to  meditate  a  revolt ; 
but  were  prevented  by  one  Sohail  Ebn  Amru,  a  prin- 
cipal man  of  the  Koreilh.  The  tumults  at  Medina,  how- 
ever, were  not  fo  eafily  appeafed.  The  newsof  this  fad 
event  was  no  fooner  publi(hed  there,  than  a  number  of 
people  aflembled  before  his  door,  crying  out,  "  How 
can  our  apoftle  be  dead  ?  Our  interceflbr,  our  media- 
tor, has  not  entirely  left  us  !  He  is  taken  up  into  hea- 
ven, as  was  Ifa  (Jefus)  ;  therefore  he  fliall  not  be  buri- 
ed." Thiswas  confirmed  by  Omar;  who  drew  his  fword 
and  fwore,  that  if  any  perfon  affirmed  Mahomet  to  be 
dead,  he  would  cut  off  his  hands  and  his  feet.  "  The 
apoftle  of  God  (fays  he)  is  not  dead  :  he  is  only  gone 
for  a  feafon,  as  Mofes  the  fon  of  Amran  was  gone  from 
the  people  of  Ifrael  for  forty  days,  and  then  returned 
to  them  again."  The  populace  therefore  kept  the  body 
above  ground,  even  after  the  belly  began  to  fwell  ; 
nor  could  the  prophet's  uncle  Al  Abbas,  notwithftand- 
ing  this,  convince  them  to  the  contrary.  Upon  hear- 
ing of  thefe  tranfaetions,  Abu  Beer  immediately  polled 
from  Al  Sonah,  another  quarter  of  the  city,  and  ex- 
poftulated  with  them  in  the  following  manner  :  "  Do 
you  worlhip  Mahomet,  or  the  god  of  Mahomet  ?  If 
the  latter,  he  is  immortal,  and  liveth  for  ever  ;  but  if 
the  former,  you  are  in  a  manifeft  error,  for  he  is  cer- 
tainly dead."  The  truth  of  this  aflertion  he  imme- 
diately evinced  from  feveral  paflages  of  the  Koran,  in 
fo  clear  and  conclufive  a  manner,  that  he  not  only  fatis- 
fied  Omar,  but  calmed  the  minds  of  all  the  people. 

The  prophet  having  left  no  directions  concerning  a 
fucceflbr,  very  warm  difputes  arofe  between  the  Moha- 
jerin  and  the  Anfars  about  the  right  of  electing  a  kha- 
lif.  The  former  infifted  on  having  that  right,  becaufe 
they  had  attended  Mahomet  in  his  flight  to  Medina; 
and  the  others,  becaufe  they  had  fupported  him  when 
expelled  from  his  native  city,  &c.  In  Ihort,  the  dif- 
putes became  fo  hot,  that  an  open  rupture  muft  have 
commenced,  had  not  they  been  terminated  by  a  propo- 
fal  tint  each  party  (hould  choofe  a  khalif.  Thisamufcd 
them  a  little  for  the  prefent;  but  not  proving  perfectly 
agree  .blc  to  the  Mohajcrin,  Abu  Beer  propofed  two 
perlons,  Omar  and  Abu  Obcidah,  offering  to  fwear  al- 
legiance to  him  on  whom  the  ferriages  of  both  parties 
fliould  fall.     But  ihii  producing  no  decifion,   Omar 


fwore  fealty  to  Abu  Beer,  and  his  example  was  follow-    Arabii. 

ed  by  all  the  Modems  on  the  fpot ;  upon  which  he  was  * — > ' 

acknowledged  both  by  the  Mohajerin  and  Anfars  tobeAtuBecr 
the  rightful  fucceffor  of  Mahomet.  fucceeds 

Thefe  tranfaetions,  however,  were  not  at  all  agree-  him. 
able  to  Ali,  who,  as  fon-in-law  to  the  prophet,  had  63 
undoubtedly,  the  belt  title  to  the  fucceffion.  He  expo-  Ali  diffatifr 
ftulated  with  Abu  Beer  about  the  manner  of  his  elec-  ed" 
tion,  which  had  been  effected  without  his  knowledge  ; 
and  received  for  anfwer,  that  the  exigence  of  affairs 
would  not  admit  of  deliberation  ;  and  that,  had  not  the 
election  been  fo  hidden,  the  oppofite  party  would  have 
wrelted-the  power  entirely  out  of  their  hands.  Ali  was 
in  Fatima's  apartment  when  Abu  Beer  had  the  good 
luck  to  be  elected  khalif;  and,  upon  the  arrival  of  the 
news,  exprefled  great  diflatisfaction.  He  found  him- 
felf, however,  foon  obliged  to  change  his  note,  when 
the  new  khalif  fent  Omar  with  orders  to  burn  thehoufe 
where  he  and  his  friends  were  aflembled,  in  cafe  he  did 
not  concur  in  fupporting  the  election.  But  notwith- 
ftanding  his  forced  compliance  on  this  occafion,  it  is 
not  to  be  doubted  that  he  reckoned  himfelf  injured  j  and 
his  pretenfionswere  thought  to  be  juft  by  a  great  num- 
ber of  Modems :  which  notion  is  entertained  by  a  very 
confiderable  party  of  Mahometans  even  at  this  day ; 
and  thefe  are  called  Shiites  or  feilarks. 

Soon  after  Abu  Beer's  acceffion,  many  of  the  Arabs 
refufed  to  pay  the  tribute  impofed  upon  them  by  Ma- 
homet, and  even  attempted  to  fhake  pff  his  yoke  alto- 
gether. This  fo  alarmed  the  khalif  and  his  fubjects  at 
Medina,  that,  fearing  a  general  revolt,  they  fent  all  not 
able  to  bear  arms  into  the  cavities  of  the  rocks  and 
mountains,  and  put  themfelves  in  as  good  a  pofture  of 
defence  as  the  Ihort  time  would  permit.  In  the  mean  g4 
time  Khaled  was  difpatched  with  an  army  of  4500  men  Rebellions 
to  reduce  the  rebels ;  and  he  foon  coming  up  with  them,  extinguifh- 
gave  them  a  total  defeat,  brought  off  a  vaft  quantity  of  ed°y  Kha* 
plunder,  and  made  many  of  their  children  flaves.  Nor lcd- 
was  he  content  with  this ;  for  being  fent  by  Abu  Beer 
to  Malek  EbnNoweirah,  an  eminent  perfon  among  the 
Arabs,  and  famous  for  his  fkill  in  poetry  as  well  as  his 
horfemanfhip  and  bravery,  to  bring  him  over  by  fair 
means,  he  immediately  ordered  his  head  to  be  cut  off. 
By  this  means,  indeed,  he  extinguifhedall  the  remains 
of  rebellion;  but  rendered  himfelf  exceedingly  obnox- 
ous  to  Abu  Beer,  who  would  have  put  him  to  death, 
had  not  Omar  itrongly  interceded  for  him  :  for  Khaled 
had  greatly  exceeded  his  commiflion,  as  Malek  had  re- 
turned to  Mahometanifm,  and  had  offered  to  pay  the  ' 
money.  This  was  not,  however,  the  only  piece  offer- 
vice  Khaled  performed  at  this  time  ;  he  alfo  defeated 
and  killed  Mofeilama,  who  had  fet  up  for  a  prophet  in 
the  time  of  Mahomet,  and  even  wanted  to  take  the 
grand  impoftor  himfelf  into  company  with  him.  The 
fame  general  likewife  defeated  and  difperfed  the  troops 
of  another  prophet,  called  Toleiah  Ebn  KhowaUed,a\X\- 
ging  himfelf  to  remain  concealed  till  after  the  death  of 
Abu  Beer.  About  the  fame  time  another  body  of  rebels 
committed  great  diforders  in  the  province  of  Bahrein. 
Againft  thefe  Abu  Beer  difpatched  Al  Ola  at  the  head 
of  a  confiderable  army,  who  foon  obliged  them  to  re- 
turn to  Mahometanifm  ;  having  put  great  numbers  of 
them  to  the  fword,  and  plundered  their  country  in  a 
dreadful  manner.  g. 

Abu  Beer  having  now  no  enemy  to  contend  with  in  War  with 
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Arabia,  and  being  free  from  all  apprehenfions  of  acom- 
'  petitor,  refolved  next  to  turn  his  arms  againft  the  Greek 
emperor.  Some  fkirmifltes  had  happened,  in  the  dine 
of  Mahomet,  between  the  Modems  and  Greeks ;  in  one 
of  which  Zeid,  a  Mollem  commander,  had  been  killed. 
To  revenge  his  death,  his  fon  Ofama  was  on  the  point 
of  making  an  irruption  into  Syria  at  the  time  of  Ma- 
homet's deceafe.  This  enterprife  the  khalif  ordered 
him  to  go  on  with  ;  and  it  was  executed  by  Ofama  with 
great  fuccefs.  He  entered  Syria,  and  laid  wafte  the 
country;  doing  the  Greeks  a  good  deal  of  damage  ; 
after  which  he  returned  to  Arabia  without  any  confi- 
derable  lofs. 

Soon  after  the  khalif  fent  Khaled  at  the  head  of  a 
powerful  army  to  invade  Irak,  aad  put  an  end  to  the 
kingdom  of  Hira.  In  this  undertaking  he  was  attend- 
ed with  his  ufual  fuccefs.  The  king  Al  Mondar  Al 
Maghrur  loft  his  life  in  defence  of  his  dominions ;  and 
the  kingdom  was  totally  deftroyed,  after  it  had  conti- 
nued 622  years  and  eight  months,  as  we  have  already 
hinted.  The  inhabitants  became  tributaries ;  and,  ac- 
cording to  Eutychius,  the  tribute  collected  on  this  oc- 
cafion  amounted  to  70,000  pieces  of  money.  This, 
according  to  Al  Makin,  was  the  firft  tribute-money 
ever  brought  to  Medina. 

The  exigence  of  the  khalif's  affairs  in  Syria,  how- 
ever, did  not  fuffer  Khaled  long  to  remain  in  Irak. 
Before  the  departure  of  the  army  under  his  command, 
Abu  Beer  had  come  to  a  refolution  to  invade  Syria  ; 
and  finding  his  defign  approved  by  the  principal  offi- 
cers of  his  court,  he  fent  circular  letters  to  the  petty 
princes  of  Yaman,  the  chief  men  of  Mecca,  &c.  in- 
forming them  of  his  intention  to  take  Syria  out  of  the 
hands  of  the  infidels  ;  acquainting  them,  at  the  fame 
time,  that  a  war  for  the  propagation  of  the  true  reli- 
gion was  an  act  of  obedience  to  God.  To  thefe  letters 
they  paid  a  proper  regard  ;  and  in  a  very  fliort  time 
appeared  at  Medina  at  the  head  of  their  refpe&ive 
troops,  and  pitched  their  tents  round  the  city.  Here 
they  ftaid  till  the  Modem  army  deftined  to  act  againft 
the  emperor  was  completely  formed,  and  in  a  capacity 
to  begin  its  march.  The  khalif  having  viewed  the 
troops  from  the  top  of  an  hill,  and  prayed  to  God  for 
fuccefs,  attended  the  generals  a  little  way  on  foot.  As 
the  generals  were  on  horfeback,  they  could  not  forbear 
expreffing  their  uneafinefs  at  the  khalif's  thus  demean- 
ing himfelf ;  but  he  told  them,  that  it  fignified  little 
whether  they  walked  on  foot  or  rode,  as  they  had  all 
the  fame  views,  viz.  the  fervice  of  God,  and  the  pro- 
pagation of  religion.  At  parting,  he  addreffed  Yezid 
Ebn  Abu  Sofian,  whom  he  had  inverted  with  the  fu- 
preme  command,  in  the  following  manner;  "Take 
care,  Yezid  Ebn  Abu  Sofian,  to  treat  your  men  with 
tendcrnefs  and  lenity.  Confult  with  your  officers  on  all 
preffing  occafions,  and  encourage  them  to  face  the  e- 
nemy  with  bravery  and  refolution.  If  you  fhall  hap- 
pen to  be  victorious,  deftroy  neither  old  people,  wo- 
men, nor  children.  Cut  down  no  palm-trees,  nor  burn 
any  fields  of  corn.  Spare  all  fruit-trees,  and  (lay  no 
cattle,  but  fuch  as  you  fhall  take  for  your  own  nfe. 
Adhere  always  inviolably  to  your  engagements,  and 
put  none  of  the  religious  perfons  you  fhall  meet  with 
in  monafteries  to  the  fword.  Offer  no  violence  to  the 
places  they  ferve  God  in.  As  for  thofe  members  of 
the  fynagogues  of  Satan  -who  JJiavs  their  croiuns.  cleave 
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their  fkulls,  and  give  them  no  quarter,  except  they  em-    Arabia, 
brace  Iflamifm  (Mahometanifm),  or  pay  tribute."         y——^—' 

The  Greek  emperor  was  greatly  alarmed  at  the  ap- 
proach of  the  Modem  army  ;  however,  he  made  all  ne- 
ceflary  preparations  for  his  defence,  and  fent  out  a  de- 
tachment to  reconnoitre  the  enemy.  Thefe  having  fal- 
len in  with  the  Arabs,  a  battle  enfued,  in  which  the 
Greeks  were  defeated  with  the  lofs  of  1200,  while  the 
Arabs  loft  only  120  men.  This  was  fucceeded  by  a 
great  many  fkirmifhes,  in  which  the  Modems  were  ge- 
nerally victorious.  The  rich  fpoil  taken  on  thefe  oc- 
cafions was  fent  as  a  prefent  to  the  khalif;  who  having 
acquainted  the  inhabitants  of  Mecca  with  his  good  fuc- 
cefs, they  were  thereby  fo  elated,  that  they  furnifhed 
him  with  a  ftrong  reinforcement,  which  was  immedi- 
ately ordered  into  Syria.  The  Greek  emperor,  in  the 
mean  time,  having  ordered  another  body  of  his  troops 
to  advance  towards  the  frontiers,  they  found  an  oppor-  gg 
tunity  of  engaging  the  Modem  army  under  Abu  Obei-  The  Mo- 
dah,  a  pcrfon  of  great  piety,  but  little  experience  in  flems  de- 
war.  Him  they  totally  defeated  ;  and  Abu  Beer  was  feated. 
fo  much  provoked  at  his  defeat,  that  he  deprived  him 
of  the  command,  which  was  given  to  Khaled,  who  was 
for  this  purpofe  recalled  from  Irak.  That  general's  firft 
exploit  was  the  reduction  of  Boftra,  a  very  rich  and  po- 
pulous city  of  Syria  Damafcena ;  which,  however,  he 
accomplilhed  by  treachery  rather  than  by  force  of  arms. 
Having  left  a  garrifon  of  400  men  in  Boftra,  and  be- 
ing joined  by  Abu  Obeidah's  forces,  he  laid  fiege  to  gQ 
Damafcus  with  an  army  of  45,000  men.  This  fo  a-  Damafcat 
larmed  the  emperor,  that  he  difpatched  an  army  of  befieged. 
100,000  men,  commanded  by  one  Werdan,  to  the  re- 
lief of  that  city.  Khaled,  on  hearing  of  the  approach 
of  this  formidable  army,  was  for  marching  immediately 
with  all  his  forces,  and  giving  them  battle  ;  but  this 
was  oppofed  by  Abu  Obeidah,  as  it  would  enable  the 
inhabitants  of  Damafcus  to  procure  fredi  fupplies  both 
of  arms  and  provifions,  and  confequently  render  the  re- 
duction of  the  place  more  difficult.  It  was,  therefore, 
at  laft  agreed,  that  a  body  of  troops  fhould  be  detached 
under  Derar  Ebn  Al  Wazar,  an  excellent  officer,  and 
an  implacable  enemy  to  the  Chriftians  (as  indeed  were 
all  the  Modem  generals  except  Abu  Obeidah),  to  fight 
the  enemy,  whilft  the  fiege  was  carried  on  by  the  two 
generals.  J0 

Khaled,  fearing  left  Derar's  furious  zeal  and  hatred  TheGreek* 
to  the  Chriftians  fliould  prove  fatal  to  his  troops,  told  defeated 
him  before  his  departure,  that  though  they  were  com-  with  great 
manded  to  fight  for  the  propagation  of  their  religion,  laughter, 
yet  they  were  not  allowed  to  throw  away  the  lives  of 
their  men  ;  and  therefore  ordered  him  to  retire  to  the 
main  body  of  the  army,  in  cafe  he  found  himfelf  prefTed 
by  a  fuperior  force.  But  Derar,  deaf  to  this  falutary 
admonition,  with  his  fmall  body  of  troops  rufhed  upon 
the  whole Chriftian  army,  notwithftanding  thevaft  dis- 
proportion of  numbers.  He  charged  them,  however, 
with  fuch  bravery,  that  he  penetrated  to  the  fpot  where 
the  general  gave  his  orders,  killed  theftandard-bearer, 
and  carried  off  the  ftandard  itfelf,  in  which  was  a  crofs 
richly  adorned  with  precious  ftones.  Nay,  he  would 
in  all  probability  have  put  Werdan's  army  to  flight, 
had  not  the  general's  fon,  the  commandant  of  Hems, 
arrived  in  the  heat  of  the  engagement  with  a  body  of 
10,000  men  ;  with  which  he  attacked  the  Modems  fo 
brifkly  in  the  rear,  that  he  forced  them  to  retire,  and 
X  took 
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Arabia,  took  Derar  himfelf  prifoner.  This  fo  difcouraged 
them  that  they  would  have  taken  to  their  heels,  had 
not  Rati  EbnOmeirah  animated  them  with  the  follow- 
ing words.  "What !  do  not  you  know,  that  whoever 
turns  his  back  upon  his  enemies  offends  God  and  his 
prophet ;  and  that  the  prophet  declared  the  gates  of 
paradife  Ihould  be  open  to  none  but  fuch  as  fought  for 
religion?  Come  on !  I  will  go  before  you.  If  your 
captain  be  dead,  or  taken  prifoner,  yet  your  God  is  a- 
live,  and  fees  what  you  do."  This  exhortation  had 
fuch  an  effecT:  upon  his  troops,  that,  returning  to  the 
charge,  they  maintained  their  ground  with  unparallel- 
ed bravery,  till  Khaled  arrived  with  a  conderable  bo- 
dy of  infantry  and  1000  horfe.  The  arrival  of  this  ge- 
neral foon  turned  the  fortune  of  the  day.  A  party  of 
the  imperial  army  went  over  to  the  Modems,  and  the 
reft  took  to  their  heels.  Derar  alfo  was  retaken,  and 
carried  ofFin  triumph.  However,  Werdan,  having  col- 
lected the  fhattered  remains  of  his  forces,  and  received 
a  reinforcement  from  the  emperor,  found  his  army  itill 
to  amount  to  70,000  men,  with  which  he  refolved  to 
make  another  attempt  for  the  relief  of  Damafcus.  They 
were  attended  with  ftill  worfe  fuccefs  in  thisfecond  at- 
tempt than  they  had  been  before ;  being  utterly  de- 
feated with  the  lofs  of  co,ooo  men,  To  that  they  were 
Thecityta-  no  niore  ln  a  condition  to  attempt  any  thing ;  and,  in 
confequence  of  this,  the  city  was  foon  taken,  notwith- 
itanding  the  utmoft  efforts  of  the  befieged. 

This  difaftrous  event  happened  in  the  year  634 ;  and 
the  very  day  that  Damafcus  was  taken,  Abu  Beer  died 
of  a  confumption  in  the  63d  year  of  his  age.  He  was 
fucceeded  by  Omar,  who  was  proclaimed  khalif  that 
very  day;  and  the  firft  title  affignedhim  was,  Tie  kia- 
lif  of  the  khalif  of  the  apoftle  of  Cod.  But  the  Arabs 
considering,  that  by  the  additions  to  be  continually 
made  at  the  acceffion  of  every  new  khalif,  the  title 
would  become  too  long,  they  with  one  voice  faluted 
him,  Emperor  of  the  believers;  which  illuftrious  title 
defcended  afterwards  to  his  fucceflbrs  by  a  kind  of  in- 
contestable right. 

The  new  khalif  was  no  fooner  fettled  than  he  replac- 
ed Abu  Obeidah  in  the  command  of  the  army  in  Sy- 
ria, being  greatly  difpleafed  with  the  cruel  and  blood- 
thirfty  difpoSition  of  Khaled.  He  alfo  commanded  A- 
bu  Obeidah  to  have  an  eye  upon  Paleftine,  and  to  in- 
vade it  as  foon  as  an  opportunity  offered.  Khaled  bore 
his  difgrace  with  great  magnanimity ;  and  fwore,  that 
though  he  had  always  had  the  greateft  regard  for  Abu 
Beer,  and  the  utmoft  averfion  to  Omar,  he  would  fub- 
mit  to  God's  will,  and  obey  the  new  khalifas  the  law- 
ful fucceflbr  of  Mahomet.  The  Modern  forces  in  the 
mean  lime  having  made  all  proper  difpofitions  for  im- 
proving the  advantages  they  had  gained,  Abu  Obeidah 
fent  a  detachment  of  joo  horfe  to  a  place  called  Dair 
Abil  Kodos,  about  30  miles  from  Damafcus,  to  plun- 
der the  Chriftians  there.  In  this  place  their  lived  a 
prieft  fo  eminent  for  his  fandtity,  that  the  neighbour- 
ing  people  of  all  ranks  reforted  to  him  for  his  bleffing 
and  instruction.  When  any  perfon  of  distinction  mar- 
ried, he  took  with  him  his  newfpoufe,  in  order  to  re- 
ceive this  holy  man's  benediclion.  The  fame  of  this 
prieft's  fan&ity  drew  fuch  numbers  of  people  to  that 
place  every  KaStcr,  that  a  great  fair  was  kept  annually 
at  his  houfc,  to  which  were  brought  vaft  quantities  of 
the  richcfl  Silks,  plate,  jewels,  &c.    When  the  Arabs 


drew  near  to  this  place,  to  which  they  were  conducted    Arabia, 
by  a  Christian,  they  were  informed  that  the  governor  ^""—^ — ■* 
of  Tripoli  had  married  his  daughter  to  a  perfon  of  di- 
stinction, who  had  carried  his  lady  to  the  above-men- 
tioned prieft.     She  was  attended  by  a  guard  of  5000 
men;  betides  which,  the  Jews,  Greeks,  Copts,  and 
Armenians,  at  that  time  alfembled  about  the  monaste- 
ry, amounted  to   10,000.     Notwithstanding  this  the       73 
Modem  commander  determined  to  cary  off  the  lady  ;  Governor 
and  having  told  his  men,  that  they  Ihould  either  enjoy  °f  Tr'Poli'• 
the  riches  of  the  Chriftians,  or  the  pleafures  of  para-   au{j  ^el V 
dife,  he  commanded  them  to  fall  on  the  enemy.     The 
impetuofity  of  thefe  enthuSiaSts  at  firfl  bore  all  down 
before  them;  but  the  Christians  perceiving  they  were 
but  an  handful  of  men,  furrounded  them  on  all  Sides, 
and  refolved  to  make  them  pay  dear  for  their  temerity. 
But  Abu  Obeidah,  being  informed  of  their  dangerous 
Situation,  immediately  dispatched  Khaled  with  a  Strong 
detachment  to  the  relief  of  his  diftreSTed  countrymen. 
The  confequence  of  this  was,  that  the  Christians  were 
entirely  defeated,  and  the  unhappy  lady  carried  off, 
with  40  maids  that  waited  upon  her,  as  well  as  all  the 
wealth  brought  to  the  above-mentioned  fair  ;  among 
which  were  many  rich  garments  curioufly  wrought, 
and  in  particular  one  adorned  with  the  effigies  of  our 
Saviour.  All  thefe  were  fold  for  ten  times  their  weight 
of  gold  to  fome  of  the  opulent  Arabs  of  Yaman.     The 
young  lady  was  given  to  Abdallah,  who  kept  her  to 
the  reign  of  Yezid.     Of  this  advantage  Abu  Obei- 
dah fent  notice  to  the  khalif  by  a  letter,  in  which  he 
alfo  acquainted  him  that  fome  of  his  men  had  drunk       ?•* 
wine.     Thefe  delinquents,  by  the  advice  of  Ali,  had  Punifll " 
each  of  them  80  Stripes  beStowed  upon  the  foles  of  their  fome  foj. 
feet ;  after  which  many  others,  who  had  never  been  <jiers  who 
fufpefted   of    drinking  this  prohibited  liquor,    made  had  drunk 
a  voluntary  confeffion,  and  received  the  fame  chaftife- wine, 
ment. 

The  Modem  general  next  fet  about  reducing  the 
principal  fortreffes  in  Syria,  and  foon  became  mafter  of 
Kinnifrin,  Baalbec,  Adeftan,  Shaizar,  and  Hems;  on 
the  news  of  which,  the  Greek  emperor  Heraclius,  re- 
folving  if  poffible  to  put  a  Stop  to  the  cruel  and  unpro- 
voked ravages  of  thefe  barbarians,  fent  againft  them,  an 
army  of  240,000  men,  commanded  by  one  Manuel,       75 
whom  the  Arabs  call  Mahan.     But  this  vaft  multitude  TheGreek» 
was  utterly  defeated  by  Khaled  ;  upon  whom  Abu  O-  utter'v  dc_ 
beidah  conferred  the  fupreme  command,  on  account  of  yermouk 
his  fnperior  Skill  in  military  affairs.     This  battle  was 
fought  near  a  village  called  Yermouk  ;   and  according 
to  the  Arabian  historians,  the  Christians  had  ico,ooo 
men  killed,  and  40,000  taken  prifoners,  while  the  Mo- 
dems loft  no  more  than  4030  men. 

The  defeat  of  Yermouk  was  immediately  followed 
by  the  lofs  of  the  whole  province  of  Paleftine.     The       ">& 
reduction  of  Jerufalem  was  one  of  its  SirStconfeqnences ;  ?maJ ,      * 
and  Omar  being  apprifed  of  the  fuccefs  of  his  arms,  •'t'ru 
immediately  fet  out   to  vifit  that  holy  place,  at  the 
requeSt,  it  is  faid,  of  the  inhabitants.     The  khalif  was 
attended  in  his  journey  by  a  numerous  retinue,  moft  of 
whom  afterwards  returned  home.     He  rode  upon  a  red 
camel,  and  carried  with  him  two  facks,  one  of  which 
contained  a  fort  of  provision  confiSting  of  barley,  rice, 
or  wheat,  fodden  and  unhufked,  and  the  other  fruits. 
Before  him  he  had  a  leather  bottle,  very  neceSTary  in 
thefe  defart  countries  to  put  water  in  ;  and  behind  him 
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Arabia,  a  wooden  platter.     Before  he  left  the  place  where  he 

— v 'had  relied  the  preceding  night,  he  conltantly  faid  the 

morning  prayer  ;  after  which  he  addrefled  himfelf  to 
his  attendants  in  a  devout  ftrain,  always  uttering  be- 
fore them  foine  pious  ejaculations.  Then  he  commu- 
nicated his  provifion  to  them  ;  every  one  of  his  fellow- 
travellers  eating  with  him  out  of  the  fame  platter,  with- 
out the  leaft  diftinction.  His  clothes  were  made  of 
camels  hair,  and  were  in  a  very  tattered  condition;  nor 
could  any  thing  be  more  mean  or  fordid  than  the  fi- 
gure he  made.  On  the  road  he  diftributed  juflice  a- 
mong  his  fubjects  :  concerning  which  we  have  feveral 
anecdotes  ;  but  that  molt  to  his  honour  is  the  follow- 
ing. Having  obferved  fonie  poor  tributaries  expofed 
to  the  heat  of  the  fun,  a  very  cruel  punilhment  in  thofe 
hot  countries,  for  not  being  able  to  pay  the  fum  de- 
manded of  them,  he  ordered  them  to  be  releafed  ;  telling 
his  attendants,  that  he  once  heard  the  apoflle  of  God 
fay,  "  Do  not  afflict  men  in  this  world  ;  for  thofe  who 
do  fo,  God  fhall  punilh  in  hell-fire  at  the  day  of  judge- 
ment." His  orders  were  immediately  executed,  to  the 
great  grief  of  the  oppreflbrs  ;  and  the  khalif  continued 
his  route.  On  the  confines  of  Syria  he  was  met  by 
Abu  Obeidah  attended  by  an  efcorte,  who  conducted 
him  to  the  Modem  camp,  where  he  was  received  with 
the  ntmoft  demonftrations  of  joy  ;  and  from  thence  to 
Jerufalem.  The  morning  after  his  arrival,  he  faid  pray- 
ers and  preached  to  the  troops.  In  his  fermon  he  re- 
peated the  following  paflage  out  of  the  koran,  "  Whom- 
foever  God  (hall  direct,  he  lhall  be  rightly  directed  ; 
and  whomfoever  he  fhall  caufe  to  err,  thou  fhalt  not 
find  any  to  defend  or  to  direct."  Upon  this  a  Chri- 
flian  role  up,  and  faid  aloud  twice,  "  God  caufes  no 
one  to  err."  Omar  made  no  anfwer  to  him,  but  com- 
manded the  Modems  near  him  to  ftrikeoff  the  infidel's 
head  if  he  repeated  thofe  words  again  ;  but  the  prieft 
took  care  to  give  him  no  further  interruption.  After 
the  conclulion  of  his  fermon,  he  pitched  his  tent,  made 
of  hair,  within  fight  of  the  city  :  then  he  figned  the 
articles  of  capitulation ;  by  which  the  inhabitants  were 
intitled  to  the  free  exercife  of  their  religion,  the  pof- 
feffion  of  their  properties,  and  his  protection. 

The  articles  of  capitulation  being  figned,  Omar,  in 
purfuance  of  his  engagements,  gave  the  inhabitants  a 
fchedule,  by  which  they  were  fecured  in  the  full  pof- 
feffion  of  all  that  had  been  agreed  upon  ;  after  which 
the  gates  were  opened  to  him,  and  he  entered  the  town. 
He  was  waited  upon  by  the  patriarch  Sophronius, 
with  whom  he  converfed  familiarly,  and  afked  him  ma- 
ny queflions  concerning  the  antiquities  of  the  city. 
One  of  the  firft  places  they  vifited  was  the  temple  of 
the  refurrection,  in  the  midft  of  which  Omar  fat  down ; 
and  when  the  hour  of  prayer  was  come,  told  the  pa- 
triarch he  had  a  mind  to  pray,  and  defired  him  to  fhow 
him  a  place  for  that  purpofe.  Sophronius  told  him  he 
might  do  fo  where  he  was  ;  but  this  he  abfolutely  re- 
fufed.  Then  the  patriarch  led  him  to  St  Conflantine's 
church  ;  but  he  likewife  declined  praying  there.  At 
laft  he  faid  his  prayers  upon  one  of  the  fteps  of  the  eafl 
gate  of  the  church ;  telling  the  patriarch  afterwards, 
that  had  he  prayed  in  any  of  the  churches,  the  Mo- 
flems  would  infallibly  have  taken  it  from  them,  which 
he  faid  they  might  attempt  as  it  was,  and  there- 
fore gave  him  a  paper,  wherein  the  Modems  were  com- 
manded not  to  pray  on  the  fteps  of  St  Conftantine's 


church  in  any  numbers,  but  only  one  by  one.  After  Arabia, 
this  he  defired  the  patriarch  to  Ihowbiin  a  place  where  '  *  ' 
he  might  erect  a  mofqtte  ;  and  was  conducted  to  the  - 
place  where  Jacob's  flone  lay,  on  which  he  dept  when 
he  faw  the  viiion  of  the  ladder.  This  flone  had  been 
hitherto  flighted,  and  no  building  fuffired  to  be  erect- 
ed upon  it,  in  order  to  fulfil  our  Saviour's  prophecy, 
that  the  habitation  of  the  Jews  fiiould  be  left  unto 
them  defolate,  and  that  not  one  flone  (hould  be  left 
upon  another.  In  confequence  of  this  neglect  it  was 
entirely  covered  with  dirt,  which  the  khalif  immedi- 
ately began  to  carry  away  in  his  vefl ;  and  the  Modems 
foon  haftening  to  aflifl  him,  the  flone  was  cleared  in  a 
very  fliort  time.  We  are  told  by  Theophanes,  that 
when  Omar  entered  the  temple  of  the  refurrection,  he 
was  clad  in  fuch  mean  and  dirty  apparel,  that  the  pa- 
triarch took  great  offence  at  his  appearance,  and  with 
much  difficulty  at  laft  prevailed  upon  him  to  put  on 
fome  clean  linen  and  clothes  till  his  own  could  be  warn- 
ed. The  fame  author  relates,  that  when  the  patriarch 
firft  faw  Omar  in  that  place,  he  could  not  forbear  cry- 
ing out,  "  This  is  of  a  truth  the  abomination  of  de- 
folation,  fpoken  of  by  Daniel  the  prophet,  Handing 
in  the  holy  place  !"  Thefe  words,  as  Mr  Ockley  ima- 
gines, being  overheard  by  the  Modems,  they  trumped 
up  a  flory  of  the  patriarch's  having  owned  that  the 
conqueft  of  Jerufalem  by  Omar  was  foretold  by  the 
prophet  Daniel  ;  and  that  an  ancient  prophecy  was 
kept  in  Jerufalem  concerning  Omar,  wherein  his  per- 
fon  was  defcribed,  his  name  and  religion  fpecified,  and 
he  declared  to  be  the  only  man  that  could  reduce  that 
city. 

Before  the  khalif  left  Syria,  he  divided  that  coun- 
try into  two  parts ;  one  of  which,  that  lay  between 
Hauran  or  Auran  and  Aleppo,  which  was  not  perfectly 
conquered,  he  committed  to  the  care  of  Abu  Obei- 
dah, giving  him  the  flrictefl  orders  to  reduce  it  as  foon 
as  poflible.  Yezid  Ebn  Abu  Sofian  was  commanded 
to  take  upon  him  the  care  of  the  other,  which  compre- 
hended Paleftine,  and  the  fea-coafl,  and  to  make  him- 
felf abfolute  mafler  of  it,  having  a  body  of  troops  af- 
figned  him  for  that  purpofe.  He  alfo  directed  Amru 
Ebn  Al  As  to  invade  Egypt,  then  in  a  very  languifh- 
ing  condition,  with  a  body  of  Modem  forces.  After 
having  made  thefe  difpofitions  for  extending  his  con-  78 
quells,  Omar  fct  out  for  Medina,  where  he  arrived  in  He  returnt 
perfect  health,  to  the  great  joy  of  the  inhabitants,  who  to  Medina^ 
apprehended,  from  his  long  flay  at  Jerufalem,  that  he 
had  intended  to  fix  his  refidence  there. 

Soon  after  Omar's  departure,  Yezid  advanced  to  Cae- 
farea ;  but  found  the  place  fo  ftrong,  that  he  was  obli- 
ged to  continue  fome  time  in  a  flate  of  inaction.  Abu 
Obeidah,  in  the  mean  time,  advanced  towards  Aleppo, 
the  citadel  of  which  was  at  that  time  the  ftrongefl  in 
Syria.  The  citizens  were  ftruck  with  the  utmoft  con- 
flernation  at  his  approach.  They  had  at  that  time  two 
governors,  who  werebrothers,  and  refided  in  the  caftle, 
which  was  fituated  at  a  little  diftance  from  the  city. 
The  names  of  thefe  two  governors,  who  were  of  very 
different  difpofitions,  were  Youkinna  and  John.  Their 
father,  by  the  emperor  Heraclius's  appointment,  pre- 
fided  over  all  that  tract  which  lay  betwixt  Aleppo  and 
the  Euphrates;  and,  after  his  death,  the  chief  manage- 
ment of  affairs  devolved  upon  Youkinna,  his  brother 
John  {pending  his  time  moftly  in  devotion  and  acts  of 
X  2  charity. 
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charity.  He  would  therefore  gladly  have  prevailed  on 
Youkinna  to  purchafe  a  peace  from  the  Arabs  with 
money,  rather  than  make  his  country  a  fcene  of  blood 
and  ravages  ;  but  this  not  faking  the  martial  genius  of 
Youkinna,  he  armed  a  confiderable  number  of  the  ci- 
tizens, among  whom  were  feveral  Chriftian  Arabs,  and 
diftributed  money  among  them.  He  then  told  his  men 
that  he  intended  to  act  offenfively  againft  the  Arabs, 
and  even  to  engage  them  if  poffible  before  they  drew 
too  near.  To  infpire  them  with  the  greater  refolution, 
he  obferved,  that  the  Modem  army  was  divided  into  fe- 
veral bodies;  one  of  which  had  orders  to  befiege  Cas- 
farea,  another  to  march  to  Damafcus,  and  the  third  to 
invade  Egypt.  Having  thus  animated  his  troops,  he 
put  himfelf  at  the  head  of  12,000  of  them,  and  march- 
ed forwards  to  get  intelligence  of  the  enemy's  motions. 
Abu  Obeidah,  in  the  mean  time,  had  fent  before  him 
Caab  Ebn  Damarah,  with  1000  men  ;  giving  him  ex- 
prefs  orders  not  to  fight  till  he  had  received  information 
of  the  enemy.  Youkinna's  fpies  difcovered  Caab  and 
his  men  refting  themfelves  and  watering  their  horfes 
without  the  leaft  apprehenfion  of  danger ;  of  which  the 
general  being  apprifed,  he  polled  one  part  of  his  troops 
in  ambufcade,  and  with  the  other  attacked  the  Mo- 
ilems.  The  Arabs  behaved  with  their  ufual  valour ; 
and  at  firft  repulfed  the  Chriftians,  notwithftanding 
their  fuperiority  in  numbers  :  but  being  attacked  by 
the  troops  that  lay  in  ambulh,  they  were  at  laft  forced 
to  retire  ;  having  1 70  killed,  and  almoft  all  the  reft 
wounded. 

After  Youkinna's  departure,  the  inhabitants  of  A- 
leppo,  confidering  the  calamities  that  awaited  them  if 
their  city  mould  be  taken  by  ftorm,  fubmitted  without 
delay  to  Abu  Obeidah,  and  were  taken  under  the  pro- 
tection of  the  khalif.  This  difagreeable  news  being 
communicated  to  Youkinna,  he  pofted  home  with  all 
poffible  expedition,  left  an  attempt  lhould  be  made  on 
the  caftle  in  his  abfence.  On  his  arrival  at  Aleppo, 
he  was  fo  highly  incenfed  againft  the  inhabitants,  that 
he  threatened  them  with  death  if  they  did  not  difannul 
the  treaty  with  the  Arabs,  and  deliver  up  the  authors 
of  it  into  his  hands.  This  demand  not  being  immedi- 
ately complied  with,  he  fell  upon  the  citizens  with 
great  fury,  and  killed  300  of  them ;  among  whom  was 
his  brother  John,  whofe  head  he  caufed  to  be  ftruck 
off,  charging  him  with  being  the  author  and  abettor  of 
the  late  pernicious  fcheme.  He  would  have  made  a 
much  greater  daughter,  had  not  the  Modem  army  at 
that  inftant  arrived  before  the  town ;  upon  which  You- 
kinna retired  into  the  caftle  with  a  confiderable  body 
of  troops  :  but  before  this  could  be  effected,  he  was 
obliged  to  fuftain  an  attack  from  the  Arabs,  in  which 
he  loft  3000  men.  The  action  wasnofooner  ended  than 
the  inhabitants  of  Aleppo  brought  out  forty  of  You- 
kinna's men,  and  as  a  proof  of  their  fidelity  delivered 
them  into  Abu  Obeidah's  hands.  Of  thefe,  feven  em- 
braced Mahometanifm,  and  the  reft  were  beheaded. 

Immediately  after  Youkinna  had  flint  himfelf  tip  in 
the  caftle,  a  council  of  war  was  held  in  the  Modem 
camp,  wherein  it  was  deliberated  what  meafures  were 
to  be  purfned  on  the  prcfent  occafion.  Khalcd  gave  it 
as  his  opinion,  that  the  caftle  ought  immediately  to  be 
attacked  with  all  the  Arab  forces,  before  the  emperor 
had  time  to  fend  them  any  afliftancc.  This  advice  was 
followed  by  Abu  Obeidah,  who  caufed  the  citadel  to 


be  immediately  ihvefted  ;  and  foon  after  he  had  fur-  Arabia, 
rounded  it  with  all  his  forces,  made  a  moft  vigorous  af-  v"~v— ~ I 
fault.  The  befieged  defended  themfelves  with  great 
bravery,  and  after  a  very  warm  difpute  drove  the  enemy 
into  their  camp  ;  and  as  they  threw  a  great  many  ftones 
out  of  their  military  engines,  many  of  the  Modems 
were  killed,  and  a  much  greater  number  wounded.  This 
encouraged  Youkinna  to  make  a  fally  with  a  ftrong 
party  of  the  garrifon  the  following  night.  The  fires 
being  then  out  in  the  Modem  camp,  and  the  befiegers 
not  expecting  fuch  an  unfeafonable  vifit,  60  of  them 
were  killed  on  the  fpot,  and  jo  taken  prifoners.  You- 
kinna, however,  being  brilkly  attacked  by  Khaled,  who 
foon  drew  together  a  body  of  troops  to  oppofe  him,  loft 
about  100  men  in  his  retreat.  The  next  day,  he  caufed 
the  prifoners  to  be  beheaded  in  the  fight  of  the  Modem 
camp  ;  and  receiving  advice  that  a  ftrong  party  of  A- 
rabian  cavalry  was  lent  out  to  forage,  he  ordered  a 
body  of  his  horfe  to  drive  them  to  their  camp  ;  which 
they  accordingly  did,  killed  130  of  them,  feized  all  , 
their  camels,  horfes,  &c.  and  then  retired  to  the  moun- 
tains.  Here  they  propofed  to  remain  concealed  till  the 
following  night,  and  then  return  to  the  caftle  ;  but 
Abu  Obeidah,  being  informed  of  what  had  happened, 
detached  Khaled  and  Derar  with  a  body  of  troops  to 
purfue  the  Greeks,  and  revenge  the  late  affront.  Kha- 
led, being  informed  of  the  route  the  Chriftians  had  ta- 
ken, pofTelTed  himfelf  of  the  only  pafs  by  which  they 
could  return  to  the  caftle  ;  and  having  pofted  there  a 
body  of  his  men  whofe  courage  he  could  depend  upon, 
took  300  of  the  Greeks  prifoners  as  they  attempted 
to  return,  and  put  all  the  reft  to  the  fword.  The  next 
morning,  to  retaliate  Youkinna's  cruelty,  the  prifoners 
were  all  brought  out  and  beheaded  in  the  fight  of  the 
garrifon.  8j 

Notwithftanding  this  difafter,  Youkinna  made  fe-  His  vigo- 
veral  fallies  with  good  fuccefs,  wherein  he  killed  a  rous  de- 
great  number  of  the  enemy,  and  harrafled  them  tofence- 
fuch  a  degree,  that  Abu  Obeidah  found  himfelf  ob- 
liged, for  his  greater  fecurity,  to  remove  his  camp  to 
about  a  mile's  diftance  from  the  caftle  ;  by  which  ma- 
noeuvre he  likewife  hoped  that  Youkinna  would  be  lefs 
upon  his  guard.  Herein,  however,  he  found  him- 
felf miftaken  :  for  the  Greek  commander,  by  the  pru- 
dent meafures  he  took,  eluded  all  furprife  ;  and  tho' 
Abu  Obeidah  continued  the  fiege  for  four  months  af- 
ter the  laft-mehfioned  blow  given  to  the  garrifon  by 
Khaled,  yet  he  hadfearce  any  hopes  of  making  himfelf 
mafter  of  it  at  laft.  Having  nothing  material  to  write  to 
the  khalif,  he  remained  a  long  time  filent ;  at  which  O- 
mar  being  very  much  concerned,  wrote  to  him,  defi- 
ring  an  account  of  the  affairs  in  Syria.  Abu  Obeidah 
acquainted  him  that  the  city  of  Aleppo  had  fubmitted 
to  him  ;  and  that  the  citadel  was  the  only  place  which 
held  out  in  all  that  country,  before  which  he  had  loft  a 
great  number  of  men,  which  he  faid,  had  induced  him 
to  think  of  raifing  the  fiege,  and  moving  with  his  ar- 
my in  that  track  which  lay  between  Antiochand  Alep- 
po. This  news  was  by  no  means  agreeable  to  the 
khalif,  who  commanded  hisgeneral  tocontinue  the  fiege 
at  all  events,  and  fent  him  a  reinforcement  of  Arab 
troops,  together  with  70  camels,  to  affift  the  infantry 
in  their  march.  •     g. 

Among  the  troops  fent  by  Omar  on  this  occafion,  Tj,e  c;tadel 
there  was  an  Arab  of  a  gigantic  fize,  called  Lames,  taken  by 
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Arabia,  who  was  a  man  of  great  courage  and  refolution.  He 
' « '  obferving  the  little  progrefs  made  by  the  Modems,  be- 
thought himfelf  of  a  ftratagem  by  which  that  fortrefs 
might  be  reduced,  which  feemed  fo  difficult  to  be  ac- 
compliflied  by  force.  He  therefore  defircd  that  Abu 
Obeidah  would  aflign  him  the  command  of  a  party  con- 
fiding only  of  thirty  men ;  which  at  Khaled's  requeft 
was  readily  granted.  Then  he  begged  the  general  to 
raife  the  liege,  and  retire  to  about  three  miles  diftance 
from  thecaftle,  which  was  likewife  immediately  com- 
plied with.  The  following  night  Dames,  who  had 
polled  himfelf  with  his  party  very  near  the  citadel, 
found  means  to  feize  a  Greek,  from  whom  he  learned 
that  Youkinna,  after  the  fiege  wasraifed,  had  exacfed 
large  fums  of  money  from  the  citizens,  on  account  of 
the  treaty  they  had  concluded  with  the  Arabs ;  and 
that  he  was  one  of  thofe  who  had  endeavoured  to  make 
their  efcape  from  the  oppreffion  of  fuch  a  tyrant,  by 
leaping  down  from  the  wall.  This  man  Dames  took 
under  his  protection;  but  beheaded  five  or  fix  others  who 
fell  into  his  hands,  and  could  give  no  good  account  of 
themfelves.  He  then  covered  his  head  and  fhoulders 
with  a  goat's  fkin,  and  took  a  dry  cruft  in  his  hand, 
creeping  on  the  ground  till  he  got  clofe  to  the  foot  of 
the  wall.  If  he  heard  any  noife  or  fufpefted  any 
perfon  to  be  near,  he  made  fuch  a  noife  with  his  cruft 
as  a  dog  does  when  he  is  gnawing  a  bone,  his  compa- 
nions fometimes  walking,  and  fometimes  creeping  after 
him  in  the  fame  manner.  He  had  before  difpatched 
.two  of  his  men  to  Abu  Obeidah,  to  defire  that  a  detach- 
ment of  horfe  might  be  fent  him  by  break  of  day  to 
fupport  his  fmall  party,  and  facilitate  the  execution 
of  the  plan  he  had  formed.  At  laft  Dames  found 
an  opportunity  of  raifing  feven  men  upon  his  moul- 
ders, whp  ftood  one  upon  another's  moulders  in  fuch 
a  manner  that  the  high  eft  reached  the  top  of  the 
wall.  Here  he  foon  placed  himfelf,  feized  a  watch- 
man whom  he  found  adeep,  and  threw  him  over  the 
wall.  Two  others,  whom  he  found  in  the  fame  condi- 
tion, he  ftabbed  with  his  dagger,  and  threw  them  over 
likewife.  Then  he  laid  down  his  turban,  and  drew 
up  the  fecond  of  his  brethren,  as  they  two  did  the 
third,  and  by  their  help  Dames  himfelf  and  all  the 
reft  were  enabled  to  mount  the  wall.  He  then  private- 
ly ftabbed  the  centry  at  each  of  the  gates,  and  put 
his  men  in  podeffion  of  every  one  of  them.  The  fol- 
"  diers  of  the  gsrrifon,  however,  were  at  laft  alarmed, 
and  furrounded  the  Arabs,  who  were  on  the  point  of 
perifliing,  when  Khaled  appeared  at  the  head  of  a  de- 
tachment of  cavalry.  On  fight  of  that  general,  who 
was  now  grown  terrible  to  the  Chriftians,  the  befieged 
85  threw  down  their  arms  and  furrendered  at  difcretion. 
Toukinna's  Youkinna  and  fome  of  the  principal  officers  turned 
apoftacy.  Mahometans,  in  order  to  fave  their  pofleffions  ;  and  the 
caftle,  being  taken  by  ftorm,  was  pillaged  by  the 
Modems.  Dames  acquired  great  glory  by  this  exploi  t ; 
and,  out  of  complaifance  to  him,  the  army  did  not  de- 
camp from  Aleppo  till  he  and  his  men  were  perfectly 
cured  of  their  wounds. 

After  the  reduction  of  the  citadel  of  Aleppo,  Abu 
Obeidah  intended  to  march  to  Antioch ;  but  was  di- 
verted by  Youkinna,  who  was  now  become  a  violent 
enemy  to  the  Chriftians.  He  told  the  Modem  gene- 
ral, that  his  conqueft  of  that  part  of  the  country  would 
not  be  complete  without  the  reduction  of  Azaz,    a 


place  of  great  importance,  where  Thcodorus,  Yonkin-    Arabia. 

na's  coufin-german,    was  commandant.     This  fortrefs  ' ' 

he  propofed  to  become  mafter  of,  by  putting  himfelf  at 
the  head  of  100  Arab  horfc  drefled  in  the  Greek  habit, 
who  were  to  attend  him  to  Azaz.  Upon  his  arrival 
there,  he  was  to  aflure  Theodorus  that  he  was  ftill  in 
reality  a  Chriftian,  and  had  taken  that  opportunity  to 
efcape  from  the  Modem  camp.  But,  to  make  his  fto- 
ry  more  probable,  Abu  Obeidah  was  to  fend  after  him 
a  detachment  of  1000  horfe,  who  were  to  pnrfue  him 
as  far  Morah,  a  village  in  the  neighbourhood  of 
Azaz,  with  orders  to  poft  themfelves  there  ;  from 
whence,  if  fuch  a  meafure  (hould  be  found  neceflary, 
they  might  eafily  advance  to  Azaz,  to  facilitate  the 
conqueft  of  that  place.  To  this  fch erne  Abu  Obeidah 
agreed  ;  but  Youkinna  with  all  his  men  were  immedi- 
ately taken  prifoners  by  Theodorus,  who  had  been  in- 
formed of  the  whole  affair  by  a  fpy  in  the  Modem 
camp,  who  had  fent  him  a  letter  by  a  pigeon.  The 
fortrefs,  however,  was  foon  reduced,  and  Youkinna  re-  86 
gained  his  liberty ;  but  was  foon  after  taken  prifoner  a  H?1B  talcen 
fecond  time,  and  brought  before  his  old  mafter  Hera-  %'{?neT  h 
clius,  who  then  refided  at  Antioch.  He  told  the  em  -  j,efo ^"hc- 
peror,  that  he  had  only  pretended  to  embrace  Maho-  radius, 
metanifm,  in  order  to  be  able  to  do  his  Imperial  Ma- 
jefty  the  more  effential  fervice ;  and  fo  far  gained  upon 
him,  that  he  was  foon  after  appointed  governor  of  that 
city ;  the  confequence  of  which  was,  that  the  Arabs 
were  put  in  poffeffion  of  it  by  his  treachery.  3- 

The  emperor  being  quite  dilheartened  at  his  conti-  Attempt  to 
nual  bad  fuccefs,  it  was  fuggefted  to  him  by  the  king  aflaflinate 
of  GhafTan,  who  had  fled  to  him  for  refuge,  as  we  °mar  mu~- 
have  already  obferved,  that,  however  defperate  his  af-  ""'"• 
fairs  might  be,  they  would  be  perfectly  reftored  by  the 
aflaffination  of  the  khalif.     This  piece  of  fervice  he 
undertook  to  perform  for  the  emperor  ;  and  difpatch- 
ed one  Wathek  Ebn  Mofafer,  an  Arab  of  his  tribe, 
and  a  refolute  young  man,  to  Medina  for  that  purpofe. 
Wathek,  fome  time  after  his  arrival  there,  having  ob- 
ferved the  khalif  to  fall  adeep  under  a  tree,  on  which  he 
had  placed  himfelf  fo  as  not  to  be  obferved  by  any 
one,  drew  his  dagger,  and  was  upon  the  point  of  .(tab- 
bing him;  but,  as  the  Arab  writers  tell  us,  he  was  de- 
terred by  a  lion,  who  walked  round  the  khalif,  and  lick- 
ed his  feet  till  he  awoke,  afterwhich  he  inftantly  went 
away.     This  ftruck  Wathek   with  a  profound  reve- 
rence for  Omar;  he  came  down  from  his  tree  where  he 
had  been  confined  by  the  lion,  confeffedhisdefign,  and 
embraced  the  Mahometan  religion.  gg 

Soon  after  the  reduction  of  Antioch,  Abu  Obeidah  TheGreeki 
fent  an  account  of  his  fuccefs  to  Omar;  and  receiving  defeated, 
an  order  to  invade  the  mountainous  parts  of  Syria,  he 
afked  his  general  officers  which  of  them  would  com- 
mand the  body  of  troops  deftined  for  that  purpofe. 
One  Meifarah  Ebn  Mefrouk  having  offered  his  fervice, 
the  general  gave  him  a  black  ftandard,  with  the  fol- 
lowing infeription  upon  it  in  white  letters  :  "  There 
is  but  one  God  ;  Mahomet  is  the  Apoftle  of  God." 
The  body  affigned  him  for  this  purpofe  confided  of 
300  Arabs,  and  1000  black  flaves  commanded  by 
Dames.  Meifarah,  at  the  head  of  his  troops,  with 
fome  difficulty  afcended  the  mountains,  and,  with 
much  more,  advanced  to  that  part  where  the  emperor's 
forces  were  pofted.  The  cold  was  fo  intenfe  on  the 
fummitsof  thofe  mountains,  that  the  Arabs,  who  had 
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Arabia,  been  accuftomed  to  a  warm  climate,  could  hardly  bear 
— ~v— ~~ 'it.  For  forae  time  they  could  not  meet  with  a  fingle 
perfon  to  give  them  intelligence  of  the  enemy's  mo- 
tions ;  but  at  laft  they  took  a  Greek  prifoner,  who  in- 
formed them,  that  the  imperial  army,  which  conlifted 
of  30,000  men,  lay  encamped  on  a  fpot  not  three 
leagues  diltant.  The  prifoner  refilling  to  profefs  Ma- 
hometanifm,  they  cut  off  his  head,  and  then  marched 
towards  the  imperial  camp.  The  Greeks,  hearing  of 
their  approach,  advanced  to  meet  them  ;  and  the  Mof- 
lems  being  furrounded  on  all  fides,  were  on  the  point 
of  being  all  cut  off,  when  Khaled  appeared  at  the  head 
of  3000  horfe,  and  after  him  Ayab  Ebn  Ganem  with 
2000  more.  At  the  approach  of  the  horfe  under  the 
command  of  the  terrible  Khaled,  the  Greeks  retired, 
leaving  all  their  tents,  together  with  their  rich  furni- 
ture and  effects,  to  the  Arabs.  In  this  engagement, 
one  of  Omar's  chief  favourites,  named  Abdallah  Ebn 
Hoi/afa,  was  taken  prifoner,  and  fent  directly  to  Con- 
ftantinople.  The  khalif  was  lb  much  concerned  at 
this,  that  he  fent  a  letter  to  Heraclius,  defiring  his  re- 
leafe  ;  which  the  emperor  not  only  complied  with,  but 
made  him  many  valuable  prefents,  fending  at  the  fame 
time  a  jewel  of  immenfe  value  as  a  prefent  to  the  kha- 
lif. This  Omar  offered  to  the  jewellers  of  Medina, 
but  they  were  ignorant  of  its  value  :  the  Modems 
therefore  begged  him  to  keep  it  for  his  own  ufe  ;  but 
this  he  (aid  he  could  not  be  anfwerable  for  to  the  pub- 
lic. It  was  therefore  fold,  and  the  money  depolited in 
the  public  treafury. 

About  this  time  alfo,  Khaled  advanced  with  a  bo- 
dy of  troops  as  far  as  the  Euphrates,  and  took  Man- 
bij,  Beraa,  Bales  or  Balis,  exacting  of  the  inhabitants 
100,000  dinars  for  their  prefent  fecurity,  and  impofing 
on  them  an  annual  tribute  for  the  future.  He  alfo 
made  himlelf  mafter  of  Raaban,  Dulouc,  Korus,  the 
Cyrus  or  Cyrrhus  of  the  ancients,  and  feveral  other 
fortified  towns,  nothing  being  now  able  to  ftand  before 
him.  Amru  Ebn  Al  As  now  likewife  prepared  for 
the  reducing  fome  places  in  Paleftinethat  ftillheld  out. 
"While  he  remained  in  this  province,  he  had  a  confer- 
ence with  Conftantine  the  emperor's  fon,  who  endea- 
voured to  perfuade  him  to  make  peace  with  theChrifti- 
ans  ;  but  thishe  not  agreeing  to,  unlefs  they  would  con- 
fent  to  pay  tribute,  all  hopes  of  an  accommodation  van- 
ilhed  and  the  generals  on  both  fides  prepared  to  enter 
upon  action.  In  the  mean  time  an  officer  came  from 
the  Chriftian  camp,  dreffed  in  very  rich  apparel,  who 
challenged  the  ftouteftman  among  the  Moflems  to  fight 
him  in  fingle  combat.  The  challenge  was  accepted 
by  a  young  Arab  officer  of  Yaman  ;  who  being  ani- 
mated by  a  notion,  derived  from  the  prophet  himfelf, 
that  "  the  fpirits  of  the  martyrs  reft  in  the  crops  of 
green  birds,  that  eat  of  the  fruits  and  drink  of  the  ri- 
vers of  paradife,"  difcovered  an  uncommon  eagernefs 
to  encounter  his  enemy.  But  the  Chriftian  officer  not 
only  killed  this  youth,  but  two  or  three  more  of  the 
Mollems  who  came  to  his  affiftance.  He  was  then  at- 
tacked by  Serjabil  Ebn  Hofanah,  one  of  the  generals, 
but  a  man  fo  weakened  by  falling,  that  he  could  fcarce 
Account  of  ftand  before  him,  and  would  therefore  have  been  un- 
^^A1'12  doubtedly  killed,  had  not  a  Greek  horfeman  very  op- 
portunely intcrpofed,  and  with  one  blow  of  his  fcy- 
mitar  cut  off  the  Chriftian's  head.  Serjabil,  greatly 
furprifed  at  this  deliverance,  afked  the  horfeman  who 
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he  was,  and  from  whence  he  came ;  to  which  he  replied    Arabia, 

in  the  following  terms:    "lam  the  unfortunate   To-' u ' 

leiha  Ebn  Khowaid,  who  fet  up  for  a  prophet,  and, 
lying  againft  God,  pretended  to  infpiration."  Incon- 
fequence  of  having  faved  his  life,  Serjabil  introduced 
him  to  Amru ;  and  writing  a  letter  to  Omar,  wherein  he 
acquainted  him  with  the  fignal  proof  Toleiha  had  gi- 
ven of  his  repentance,  he  obtained  his  pardon  from  the 
khalif. 

Though  the  two  armies  did  not  come  to  a  general 
engagement,  yet  they  had  frequent  fkirmifhes,  in  which 
the  Arabs  always  got  the  better,  and  in  fome  the  Greeks 
fuffered  very  confiderably.  This,  together  with  the  fe- 
verity  of  the  feafon,  which  was  then  uncommonly  cold, 
fo  dejected  the  foldiery,  that  they  began  to  defert  in 
great  numbers.  Conftantine  therefore,  finding  his  troops 
to  diminiih  daily,  and  the  Arabs  to  grow  ftronger  and 
fironger,  took  the  advantage  of  a  tempeftuous  night  to 
efcape  to  Caefarea,  which  Yazid  had  not  been  able  to 
take,  leaving  his  camp  to  be  plundered  by  the  enemy.  91 
This  city  was  foon  after  invefted  by  Amru  ;  and  at  the  Youkinna 
fame  time  Youkinna,  having  made  himfelf  mafter  oftakfs  Tri* 
Tripoli  by  treachery,  feized  50  fhips  from  Cyprus  and  Po1'- 
Crete,  which  carried  a  fupply  of  arms  and  provifions  for 
the  emperor's  troops,  and  had  entered  the  port  with- 
out knowing  that  the  Arabs  were  mailers  of  the  town. 
With  thefe  fhips  he  undertook  an  expedition  againft 
Tyre  ;  and  telling  the  inhabitants  that  he  brought  a 
fupply  of  arms  and  provifions  for  Conftantine's  army, 
he  was  admitted  into  the  town,  and  received  with  great 
kindnefs.  Here,  however,  he  hadnot  beenlong  before 
he  was  difcovered  by  one  of  his  own  foldiers,  and  put 
under  arreft,  with  900  of  his  men.  He  was  however 
fet  at  liberty  by  thofe  towhofecare  he  was  committed  ;  9» 
and  then  opened  the  gates  of  the  town  to  Yezid,  by  Tyre  aDd 
whom  it  had  been  invefted.  Conftantine  having  got  " 
intelligence  atCasfarea  of  the  lofsof  Tripoli  and  Tyre, ' 
was  fo  difheartened,  that  he  fet  fail  from  that  city  with 
all  his  family  and  the  greateft  part  of  his  wealth  ;  and 
the  citizens  then  thought  proper  to  make  the  beft 
terms  they  could  with  Amru.  The  furrender  of  this 
city  was  followed  by  that  of  all  the  other  cities  and 
fortrelfes  in  the  province  ;  and  thus  the  Arabs  drove 
the  Greeks  out  of  the  whole  country  of  Syria  extend- 
ing from  the  Mediterranean  to  the  Euphrates.  This 
conqueft  was  completed  in  the  18th  year  of  the  Hegi- 
ra,  fix  years  after  it  had  been  undertaken.  93 

This  year  there  happened  fuch  violent  ftorms  of  hail  Violent 
in  the  peninfula  of  the  Arabs,  that  aconfiderable  extent  ftorms, 
of  territory  was  laid  wafte  by  them,  and  a  great  num-  plague,&c. 
ber  of  animals  of  various  kinds  deftroyed.     An  epide- 
mical diftemperlikewife  raged  at  Medina,  which  fpread 
itfelf  all  over  the  neighbouring  territory,  and  fwept 
away  great  numbers  of  people.     Syria  alfo  was  vifited 
by  a  dreadful  plague  ;  fo  that  the  Moflems  loft  there 
25,000  men,  among  whom  were  Abu  Obeidah  him- 
felf, Yezid  Ebn  Aba  Sofian,  Serjabil,  and  many  other 
perfons  of  diftinction.     In  fhort,  fo  great  was  the  mor- 
tality, occafioned  by  the  plague,  both  in  Arabia  and 
Syria,  that  the  Arabs  ftyle  the  18th  year  of  the  Hegi- 
ra  theyear  of  deflrufliou.  04 

Amru  Ebn  Al  As  having  now  executed  the  khalif's  Egypt  re- 
orders in  Syria,  fet  out  on  his  expedition  againft  Egypt,  duced. 
His  firft  attempt  was  on  Tarma,  a  town  fituatcd  on  the       \ 
ifthmus  of  Suez.    This  he  reduced  after  a  month's 
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fiegc;  and  having  narrowly  viewed  its  fituation,  he 
formed  a  defign  of  cutting  through  the  ifthmus,  and 
thus  joining  the  Mediterranean  and  the  Red  fea:  but  this 
project  was  not  well  relifhed  by  the  khalif,  who  appre- 
hended that  it  would  facilitate  the  entrance  of  the 
Chriftians  into  the  peninfula  of  Arabia.  From  Tarma 
he  marched  to  Mefr,  the  Memphis  of  the  ancient  geo- 
grapers ;  which,  after  a  liege  of  feven  months,  was 
delivered  up  to  him  by  the  treachery  of  Al  Mokawkas 
the  Governor.  From  Mefr,  he  continued  his  march  to- 
wards Alexandria,  and,  having  defeated  the  emperor's 
army,  clofely  inverted  that  city.  While  his  army  lay  be- 
fore this  capital,  Amru  himfelf  had  the  misfortune  to 
be  taken  prifoner  and  carried  into  the  town.  Being 
brought  before  the  governor,  he  alked  him  why  he 
committed  fuch  ravages  and  depredations  in  the  Chrif- 
tian  territories  ?  To  this  Amru  refolutely  anfwered, 
"  We  have  come  hither  to  oblige  you  either  to  profefs 
Mahometanifm,  or  pay  an  annual  tribute  to  the  kha- 
lif; to  one  of  which  conditions  you  muft  fubmit,  or  be 
all  of  you  put  to  the  fword."  A  Greek  who  flood  by, 
hearing  this,  told  the  governor  that  Amru  was  cer- 
tainly the  Modem  general,  and  therefore  defiled  him 
to  cut  off  his  head.  Upon  this  Werdan,  one  of  Am- 
ru's  Haves,  perceiving  the  extreme  danger  his  mafter 
was  in,  gave  him  a  box  on  the  ear,  exclaiming  againfl 
his  impudence  for  talking  in  fuch  a  manner.  The  go- 
vernor being  impofed  upon  by  this  ihallow  artifice, 
not  only  faved  his  life,  but,  tofliow  his  generofity,  dif- 
mided  him  without  ranfom.  This  was  foon  followed  by 
the  lofs  of  Alexandria,  and  that  by  the  conqueft  of  the 
whole  kingdom :  after  which,  Amru  difpatched  Okba 
Ebn  Nafe  with  a  body  of  troops  to  penetrate  farther 
into  Africa;  and  that  general  made  himfelf  mafter  of 
all  the  country  lying  between  Barkaand  Zoweilah,  re- 
ducing under  his  dominion  alfo  that  part  of  the  conti- 
nent which  now  forms  the  piratical  kingdom  of  Tri- 
poli in  Barbary. 

Soon  after  the  Modems  had  made  themfelves  matters 
of  Alexandria,  a  grievous  famine  raged  in  Arabia,  par- 
ticularly at  Medina,  then  the  refidence  of  the  khalif. 
This  obliged  Omar  to  write  to  Amru  to  fend  him  a 
fnpply  of  corn,  with  which  Egypt  at  xfeat  time  abound- 
ed. In  compliance  with  this  order,  Amru  fent  a  train 
of  camels  laden  with  corn,  in  a  continued  line  from  E- 
gypt  to  Medina ;  the  firft  of  which  were  entering  Me- 
dina when  the  laft  were  leaving  Alexandria.  But  this 
method  of  conveying  corn  proving  too  tedious  and  ex- 
penfive,  he  ordered  him  to  clear  the  Amnis  Trajanus 
of  Ptolemy,  now  the  Khalis,  which  runs  from  one  end 
of  Cairo  to  the  other,  of  the  fand  and  gravel  with  which 
it  was  choaked.  This  he  accordingly  did,  and  by  that 
means  rendered  the  communication  between  Egypt  and 
Arabia  much  more  eafy  than  it  had  formerly  been. 

While  the  Arabs  thus  extended  their  conquefts  in 
the  weft,  they  were  no  lefs  fuccefsful  in  the  eaft.  We 
have  already  taken  notice  of  Khalcd's  having  been  fent 
into  Irak  to  reduce  the  kingdom  of  Hira,  and  of  his 
being  recalled  to  afllft  in  the  conqueft  of  Syria.  As 
the  kings  of  Hira  were  under  the  protection  of  the 
Perfian  monarchs,  the  deftrnction  of  that  kingdom  ne- 
celfarily  brought  on  a  war  with  the  Perfians.  After 
the  departure  of  Khaled>  the  command  of  the  forces 
was  left  with  Ebn  Obeid  Ebn  Mafud,  together  w!ith 
Al  Mothanna  Ebn  Haretha,  Amru  Ebn  Hafem,  and 


Salit  Ebn  Kis.  Abu  Obeid  having  paflcd  a  river  con- 
trary to  the  advice  of  the  other  generals,  was  killed, 
and  his  troops  in  great  danger ;  however,  Al  Mothanna 
made  an  excellent  retreat,  and  repaired  the  river  with- 
out any  confiderable  lofs.  Afier  this  he  fortified  him- 
felf in  his  camp  till  he  received  a  considerable  reinforce- 
ment from  the  khalif;  when  the  Modem  army  marched 
to  Dir  Hind,  and  thence  continued  to  make  frequent 
excurfions,  ravaging  that  part  of  Irak  that  lay  next  10 
the  Euphrates,  a  body  of  12,000  chofen  horfe  was  now 
difpatched  againfl  thofe  invaders,  under  the  command, 
of  one  Mahran.  At  firft  the  Perfians  had  the  advan- 
tage, and  obliged  the  Arabs  to  retire;  but  they  were 
foon  brought  back  by  Al  Mothanna,  and  the  battle. 
lafted  from  noon  till  fun-fet.  At  laft  Al  Mothanna,  di- 
gging Mahran  in  fingle  combat,  laid  him  dead  at  his 
feet ;  upon  which  the  Perfians  fled  to  Al  Madayen,  a 
town  fituated  on  the  Tigris,  about  a  day's  journey  from 
Bagdad.  After  this  a  powerful  army  was  difpatched  by 
the  Perfians  under  the  command  of  one  Rultam  -,  but  he 
alfo  was  killed,  and  his  troops  were  entirely  difperfed. 
At  the  fame  time  Abu  Mufa,  another  Modem  general, 
defeated  a  formidable  body  of  troops  under  the  com- 
mand of  Al  Harzaman,  a  noble  Perfian,  at  Ahwaz. 

Not  content  with  thofe  victories,  foon  after  the  re- 
duction of  Damafcus,  the  khalif  difpatched  Saad  Ebn 
Abu  Wakkas,  to  didodge  the  Perfians  from  fome  dif- 
tricts  they  podefTed  in  the  neighbourhood  of  the  Eu- 
phrates. Saad  having  drawn  together  a  body  of  12,000 
men,  advanced  to  Kadefia,  a  city  bordering  upon 
the  defarts  of  Irak;  where  having  utterly  defeated  an 
army  of  120,000  Perfians,  he  made  himfelf  mafter  of 
the  opulent  city  of  Al  Madayen,  and  podefTed  himfelf 
of  Yezdejerd's  treafure  ;  which  was  fo  rich,  if  we  may 
believe  the  Arabian  writers,  that  Saad  took  out  of  it 
three  thoufand  millions  of  dinars,  amounting  to  two 
thoufand  and  twenty-five  millions  of  pounds  fterling; 
an  enormous  and  almoft  incredible  Aim.  From  thence 
Saad  went  to  that  part  of  the  palace  where  the  king's 
plate  was  depofited,  which  he  carried  off,  as  well  as  an 
immenfc  quantity  of  camphire  with  which  another  part 
of  the  palace  was  entirely  filled.  This  laft  the  Arabs 
feem  to  have  carried  off  merely  for  the  fake  of  plun- 
dering, as  they  were  fo  much  unacquainted  with  the 
nature  of  it,  that  they  mixed  it  with  their  bread,  which 
gave  it  a  bitter  and  difagreeable  tafte.  Afterwards  the 
Arab  general  carried  off  the  crown  and  royal  garments, 
adorned  with  gold  and  jewels  of  ineftimable  value. 
He  alfo  plundered  his  armoury,  which  was  well  ftored 
with  all  forts  of  weapons ;  after  which  he  caufed  the 
roof  of  his  porch  to  be  opened,  where  he  found  ano- 
ther treafure  equal  in  value  to  ten  millions  of  crowns. 
He  alfo  found  among  the  furniture  of  the  palace  a 
piece  of  filk  tapeftry,  60  cubits  fquare,  which  was  a- 
dorned  with  a  great  variety  of  beautiful  iiowers,  herbs, 
and  plants,  formed  of  gold,  filver,  and  jewels,  themoft 
valuable  that  could  be  procured.  This  being  brought 
to  Omar,  he  cut  in  pieces,  and  diftribnted  it  amontr 
the  Modems;  and  that  part  of  it  which  fell  toAli'sfhare, 
and  which  was  yet  none  of  the  belt,  he  fold  for  20,000 
crowns. 

In  the  twentieth  or  twenty-nrft  year  of  the  Hegira, 
the  Arabs,  ftill  unfated  with  conqueft,  invaded  Me- 
fopotamia  under  Aiyad  Ebn  Ganem,  where  the  city 
of  Edeflk  fubmitted  on  the  firft  fiimmons.    From  E- 
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defla  he  marched  to  Conftantia,  or  Conftantina,  fup- 
pofed  to  be  the  Nicephorium  of  the  ancients.  This 
he  took  by  florm,  as  likewife  Daras,  where  he  mafla- 
cred  all  the  people  he  found  in  the  place;  and  thefe 
repeated  fnccefles  fo  terrified  the  reft  of  the  fortified 
towns,  that  they  all  fubmitted  without  refiftance.  At 
the  fame  time  Al  Mogheirah  Ebn  Shaabah,  one  of  the 
khalif  s  commanders,  made  himfelf  mafter  of  Shiz,  a 
place  famous  for  the  birth  of  Zerdufht  the  Perfian 
philofopher,  and  over-ran  the  whole  province  of  Ader- 
bijan.  He  alfo  potfelfed  himfelf  of  all  the  country  of 
Armenia  bordering  on  mount  Taurus ;  nay,  he  in  a 
manner  obliged  the  whole  region  to  own  the  authority 
of  the  khalif,  and  penetrated  into  Cappadocia.  The 
fame  year  alfo  Saad  made  himfelf  mafter  of  Ah  was,  the 
capital  of  Khuzeftan  (the  ancient  Sufiana) ;  in  confe- 
quence  of  which  he  became  mailer  of  the  greateft  part, 
if  not  of  the  whole,  of  that  province  ;  at  the  fame  time 
that  Al  Nooman  conquered  the  greateft  part  of  Kho- 
rafan.  But  while  Omar's  troops  were  thus  irrefiitibly 
over-running  the  fineft  conntries  in  the  known  world, 
a  period  was  put  to  his  conquefts  and  his  life,  by  a 
Perfian  named  Abu  Lulua,  who  (tabbed  him  thrice  in 
the  belly  while  he  was  performing  his  devotions  at 
Medina.  The  reafon  of  this  was  becaufe  the  khalif 
refufed  to  remit  him  fome  part  of  the  tribute,  which 
according  to  the  Mahometan  cuftom  he  was  obliged 
to  pay  for  the  free  exercife  of  his  religion.  The  A- 
rabs,  perceiving  that  he  had  killed  their  fovereign,  im- 
mediately rulhed  upon  him  ;  but  the  aflaffin  defended 
himfelf  fo  defperately,  that  he  killed  feven  of  them  and 
wounded  13:  but  at  laft  one  the  khalif's  attendants 
threw  his  veil  over  him,  and  feized  him ;  upon  which 
he  ftabbed  himfelf,  and  foon  after  expired. 

Omar  having  languiflied  three  days  after  the  wounds 
given  him  by  the  Perfian,  expired  in  the  10th,  nth,  or 
1 2th  year  of  his  reign,  and  after  his  death  Othman  Ebn 
Affan  was  chofen  ;  though  Ali  had  a  better  title,  and 
feems  indifputably  to  have  been  the  moft  virtuous,  if 
not  the  only  virtuous  perfon,  as  well  as  the  braveft  war- 
rior among  them.  He  was  inaugurated  in  the  24th 
year  of  the  Hegira,  nearly  coincident  with  the  year  of 
our  Lord  645. 

Othman  was  no  fooner  fettled  on  the  throne,  than 
he  commanded  Al  Mogheirah  to  complete  the  conqueft 
of  the  territory  of  Hamadan  ;  which  he  eafily  accom- 
plished, and  at  the  fame  time  reduced  Bira,  a  ftrong 
caftle  in  Mefopotamia, which  either  had  never  fubmitted, 
or  had  revolted  on  the  departure  of  the  Modem  troops 
out  of  that  province.  Another  army,  under  Abdallah 
Ebn  Amar,  was  alfo  difpatched  into  Perfia,  to  deprive 
Yezdejerd  of  the  poor  remains  of  his  dominions;  and 
this  was  done  fo  effectually,  that  the  unhappy  monarch 
was  obliged  to  fly  to  Sijeftan  and  abandon  Perfia  alto- 
gether. 

In  the  27th  year  of  the  Hegira,  the  ifland  of  Cy- 
prus was  reduced  by  Moawiyah ;  who  foon  after  con- 
quered the  ifland  of  Aradus,  and  took  Ancyra;  after 
which  he  reduced  the  ifland  of  Rhodes,  broke  in  pieces 
the  famous  Coloffus,  and  fold  the  metal  of  it  to  a  Jew 
of  Edelfa.  In  the  mean  time  another  of  the  Arab  com- 
manders entered  Ifauria,  where  he  committed  dreadful 
depredations,  plundering  many  towns  and  villages,  put- 
ting a  great  number  of  people  to  the  fword,  and  car- 
rying off  5000  prifoners.     In  the  31ft  year  of  the  He- 


gira, one  Habib  having  made  an  irruption  into  that  Arafcta, 
part  of  Armenia  which  was  ftill  unconquered,  defeat-  s— ~ v~ ' 
ed  a  body  of  the  Emperor's  troops,  purfuing  them  as 
far  as  mount  Caucafus,  and  laying  wafte  all  the  neigh- 
bouring territory.  About  the  fame  time  alfo,  Abul 
Abar,  who  had  been  conftituted  admiral  by  Moawiyah, 
gave  the  emperor  Conftance  a  fignal  defeat  by  fea,  on 
the  coaft  of  Lycia,  in  which  fuch  a  number  of  Chrif- 
tians  were  killed,  that  the  neighbouring  fea  was  dyed 
with  their  blood. 

But  while  Othman  was  thus  carrying  everything  ir-  inf,"*^;. 
refiftibly  before  him  abroad,   he  neglected  to  fecure  ons  aKainft 
the  affections  of  his  fubjects  at  home,  which  foon  prov-  the  khalif. 
ed  his  ruin.     Sedition  was  induftrioufly  propagated 
through  all  the  provinces  of  the  empire,  and  articles  of 
accufation  brought  againft  the  khalif.     The  chief  of 
thefe  were,  That  he  had  recalled  one  who  had  beenba- 
niihed  by  the  prophet:  that  he  had  removed  Saad,  an 
officer  of  diftinguifhed  bravery,  and  fupplied  his  place 
by  one  who  drank  wine,  and  was  otherwife  of  a  fcan- 
dalous  life ;  that  he  had  fquandered  away  vaft  fums  a- 
monghis  favourites ;  that  he  had  removed  Amru  from 
the  government  of  Egypt,  to  which  he  had  preferred 
his  own  fofter-brother ;  and,  laftly,  that  he  had  pre- 
fumed  to  fit  on  the  top  of  Mahomet's  pulpit,  whereas 
Abu  Beer  had  always  fat  on  the  higheft  ftep  and  Omar 
on  the  loweft.     To  this  formidable  accufation  the  poor 
khalif  pleaded  guilty,  and  promifed  to  make  all  the  re- 
paration in  his  power ;  but  his  condefcenfion  only  ferv- 
ed  to  increafe  the  infolence  of  the  rebels.     They  were 
however  appeafed  by  Ali  j  and  public  tranquillity  had 
undoubtedly  been  reftored,  had  it  not  been  for  Ayefha, 
one  of  Mahomet's  widows,  who  procured  the  deftruc- 
tion  of  the  khalif  by  a  fcheme  truly  worthy  of  the  wife 
of  fuch  an  hufband.     That  traitrefs,  being  defirous  of 
railing  one  of  her  favourites  named  Telha  to  the  digni- 
ty of  khalif,  prevailed  on  Merwan  the  fecretary  of  ftate 
to  write  a  letter  to  the  prefect  of  Egypt,  enjoining  him 
to  put  to  death  Mahomet  Ebn  Abu  Beer,  with  whom 
it  was  fent,  and  who  was  to  be  his  fucceflbr.     This 
letter  Merwan  took  care  fliould  be  difcovered  :  and  Ma- 
homet taking  it  for  a  genuine  order  of  the  khalif,  pub- 
liflied  the  fuppofed  injury  all  over  the  neighbouring 
countries.     He  then  marched  with  a  body  of  rebels  to 
Medina,  where  the  innocent  khalif  was  befieged  in  his 
palace  ;  and,  notwithftanding  all  his  proteftations,  no- 
thing lefs  than  his  death  could  fatisfy  the  enraged  mul- 
titude.    In  this  deplorable  fituation  Othman  fent  to 
Ali  for  affiflance  ;  who  commanded  his  two  fons  Hafan 
and  Hofein  to  defend  the  palace  gates.     This  they  did 
for  fome  time  with  fidelity  enough,  till  finding  the 
khalif  reduced  to  great  ftraits  for  want  of  water,  they 
abandoned   their  pofts ;  upon  which  the  rebels  eafily 
made  themfelves  mailers  of  the  palace,  and  cruelly        ro. 
murdered  the  khalif  in  the  82d  year  of  his  age,  after  He  isinur- 
he  had  reigned  12  years.     His  body  remained  three  dered. 
days  unburied  ;  and  was  at  laft  thrown  into  a  hole  made 
for  it,  and  without  the  ufual  ablution,  or  the  leaft  fune- 
ral folemnity. 

The  arms  of  the  Modems  had  hitherto  been  fo  fuc- 
cefsful,  and  their  conquefts  fo  rapid,  that  they  may 
feem  not  only  to  have  vied  with  Alexander,  but  to  have 
bid  fairer  for  univerfal  monarchy  than  any  nation  ei- 
ther before  or  fince. — The  ruin  of  mighty  empires  al- 
ways originates  from  the  impoihbility  of  keeping  them 
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Arabia,  united.  Divifions  arife ;  civil  wars  break  out ;  and  the 
— *  '  kingdom  being  weakened  by  thefc  inteftinc  feuds,  the 
common  enemies  take  advantage  of  them  to  ruin  the 
whole  fabric. — If  we  confider  Mahomet,  as  in  truth 
he  was,  not  as  an  enthufiaft,  but  as  a  politician,  and 
the  founder  of  an  empire  ;  we  (hall  find  him  in  that 
capacity  fuperior  perhaps  to  any  that  ever  cxifted. 
The  empire  of  Alexander  the  Great,  which  arofe  with 
ftill  more  rapidity  than  that  of  the  Arabs,  had  no  fup- 
port  but  from  his  own  ambition  and  perfonal  qualifi- 
cations. While  he  lived,  he  was  without  a  rival,  be- 
caufe  all  were  afraid  of  him ;  but  when  he  died,  the 
bands  of  union  whereby  his  empire  had  been  held  to- 
gether, were  immediately  diflblved.  His  captains  were 
not  infpired  with  the  fame  veneration  for  his  fbn,  who 
was  unborn  at  the  time  of  his  death,  that  they  had  for 
his  father ;  and  therefore  they  fought  not  to  conquer 
for  him,  but  for  themfelves  ;  and  the  confequence  was, 
that  the  kingdom  fell  to  pieces  the  moment  that  he 
died.  The  Tame  thing  happened  to  the  empires  of 
Jenghiz  Khan,  Tamerlane,  and  others,  who  made  vail 
conquefts  in  a  (hort  time.  They  erefted  mighty  em- 
pires indeed  ;  but  their  duration,  we  may  fay,  was  but 
momentary.  The  empire  of  the  Romans  was  founded 
on  a  kind  of  enthufiaftic  defire  of  aggrandizing  the  city 
of  Rome:  patriotifm  became  fafhionable ;  and  as  the 
city  never  ceafed  to  exift,  thofe  who  conquered  always 
had  the  fame  end  in  view,  namely  to  exalt  the  republic 
more  and  more.  This  empire,  therefore,  was  not  only 
very  extenfive,  but  very  durable  ;  though,  as  it  was  im- 
poflible  that  mankind  could  always  continue  to  venerate 
a  city,  the  fame  divifions  that  ruined  other  empires 
at  laft  brought  this  to  an  end. — The  foundation  of 
Mahomet's  empire  feemed  to  be  ftill  more  firm.  He 
was  not  only  the  king,  but,  we  may  fay,  the  god  of 
his  people.  Whatever  enthufiafm  people  may  (how  in 
defending  their  country,  nay  even  their  nearefl  rela- 
tions, experience  has  taught  us,  that  it  is  greatly  infe- 
rior to  what  is  (hown  by  thofe  who  fight  in  defence,  of 
religion.  This  enthufiafm  Mahomet  had  taken  care 
not  only  to  bring  over  to  his  fide,  but  to  exalt  to  its 
higheft  pitch,  by  inculcating  upon  his  followers,  that 
their  rewards  in  the  next  world  fhould  be  proportion- 
able to  the  fury  with  which  they  fought  in  this.  To 
live  at  peace,  except  with  thofe  who  fubmitted  to  his 
will,  did  not  at  all  enter  into  his  plan  ;  and  he  who 
made  no  conquefts,  or  at  lead  did  not  drive  to  make 
them,  was  no  true  believer.  By  this  means,  let  his 
empire  be  ever  fo  much  extended,  the  temptation  to 
making  frefli  conquefts  was  flill  equally  flrong  ;  and  not 
only  the  commanders  of  armies,  but  every  private  per- 
fon,  had  the  mod  powerful  motives  to  urge  him  towards 
Caufes  of  t'lc  con1ueft  °f  the  whole  world,  had  that  been  pof- 
the  decline  fible. — The  only  thing  Mahomet  feems  to  have  failed 
of  theMof-  in  was,  the  appointment  of  the  fucceffion  to  the  apoftle- 
Jem  empire  (hip  ;  and  why  lie  was  deficient  in  this  is  inconceivable. 
From  this  one  fouree  proceeded  the  divifions  which 
ruined  his  empire  when  it  was  fcarce  erecled,  and  of 
which  we  are  now  to  give  the  hiftory. 

Tho'  the  prophet  had  been  fo  deficient  in  providing 
for  the  fafcty  of  his  kingdom  as  not  to  name  a  fuccef- 
for  at  his  death  ;  yet  his  fon-in-law  AH  was  always  of 
opinion  that  the  fucceffion  belonged  of  right  to  him  ; 
and  that  it  ought  to  be,  like  that  of  other  kingdoms, 
Jicreditary.  This  difpolition  to  render  the  apoftlefhip 
Vjl.  II. 


hereditary  in  his  family,  was,  in  all  probability,  what    Arabia. 

difgufted  the  Modems  with  Ali ;  againft  whom   they  * ^~-' 

could  otherwife  have  no  objection  :  for  he  was  endowed  chara&er 
with  every  amiable  quality ;  a  firm  believer  inMahomet ;  of  Ali. 
and  of  fuch  unparalleled  ftrength  and  courage,  that  he 
never  declined  a  combat  to  which  he  was  challenged, 
nor  ever  failed  to  come  offvi&orious;  for  which  reafen  he 
wasftyled  by  his  countrymen,  "  the  Lion  of  God." 

On  the  death  of  Othman,  however,  notwithftanding 
the  prejudices  againft  Ali,  as  none  could  pretend  fo  10g 
good  a  right  to  the  khalifat  as  he,  the  Arabs  imme-  He  it  cho- 
diately  took  the  oath  of  allegiance  to  him,  tho'  with  fen  khalif. 
an  intention  to  break  it  as  foon  as  poffible,  as  was  fully 
evinced  by  the  event.  The  difturbances  which  hap- 
pened immediately  on  Ali's  acceflion  were  owing  part- 
ly to  die  machinations  of  Ayeflia,  who,  having  got 
Othman  murdered  on  purpofe  to  raifeTelha  to  the  dig- 
nity of  khalif,  and  now  finding  Ali  unanimoufiy  cho- 
fen,  refolved  to  deftroy  him  alio.  She  therefore  pre- 
tended great  concern  for  the  death  of  the  late  khalif, 
and  accufed  Ali  of  being  his  murderer :  but  being  re- 
proved by  one  of  the  Modems  for  endeavouring  to 
blacken  an  innocent  perfon,  when  fhe  could  not  but 
know  herfelf  guilty ;  fhe  replied,  that  Othman's  infide- 
lity had  indeed  made  her  his  enemy,  but  that  fhe  had 
forgiven  him  upon  his  repentance.  At  the  time  of  A- 
li's  inauguration  (lie  was  at  Mecca,  where  (lie  enjoyed 
a  very  confiderable  fliare  of  influence  and  authority.  107 
At  her  inftigation,  Telha  Ebn  Obeidallah,  and  Zobeir  Difturban- 
Ebn  Al  Awam,  began  to  reprefent  to  Ali,  that  the  fesraif<:l 
murderers  of  Othman  ought  to  be  brought  to  condign  y  •A5'£fll* 
punifhment  ;  offering  themfelves  at  the  fame  time  for 
that  purpofe.  This  they  did  purely  to  fow  diffenfion, 
for  they  themfelves  had  been  deeply  concerned  in  the 
murder  ;  and  Ali,  fufrkiently  aware  of  their  intention, 
told  them  it  was  impoffible  till  the  empire  fhould  be 
more  fettled.  Finding  themfelves  difappointed  in  this 
attempt,  they  next  begged  the  government  of  Cufa  and 
Bafra,  that  they  might  with  the  greater  facility  extin- 
guifli  any  rebellion  that  fhould  happen.  Here  again 
Ali  was  aware  of  their  intention;  and  refufed  their  re  - 
queft,  under  pretence  that  he  flood  in  need  of  perfons 
of  their  great  capacity,  as  counfellors,  about  his  per- 
fon. Then  they  defired  leave  to  perform  a  pilgrimage 
to  Mecca,  which  the  khalif  could  not  refufe ;  and  they 
were  110  fooner  got  there,  than  they  fet  about  railing 
an  army  againft  him  without  any  provocation  at  all.  ,0g 

This,  however,  was  not  the  only  fourcc  of  difcord  And  Moa- 
at  prefent.  Ali  had  been  difpleafed  with  the  governors  wiyah. 
of  provinces  appointed  by  Othman  ;  and  therefore 
difnufled  them  immediately  upon  his  acceflion.  This 
was  very  impolitic ;  but  he  was  prompted  to  it  by  that 
rafhnefs  and  want  of  prudence  which  is  infeparable 
from,  or  rather  is  the  very  effence  of,  great  courage. 
The  confequence  of  this  was,  that  Moawiyah,  gover- 
nor of  Syria,  was,  immediately  upon  his  difmiffion  by 
Ali,  proclaimed  khalif  by  the  troops  under  his  com- 
mand.—Thus  the  Modems  were  divided  into  two  fac- 
tions ;  the  one  under  Moawiyah  and  Ayeiha,  who  ad- 
hered to  the  houfe  of  Ommiyah,  to  which  Othman  and 
Moawiyah  belonged  ;  and  the  other  to  Ali.  The  ad- 
herents of  the  houfe  of  Ommiyah  were  called  Motaza- 
lites,  orfeparatifis.  ,  ™9 

Ali  finding  how  matters  were  fituated,  and  that  a  A1|raUei 
very  ftrong  party  was  formed  againft  him,  endeavoured  *"  armJ* 
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Arabia,  to  ingratiate  himfelf  as  much  as  poffible  with  the  Ko- 
*  "  'reilhi  and  to  raife  an  army  againlt  Ayefha,  who  had 
now  taken  the  field,  and  even  reduced  the  city  of  Bafra. 
He  made  a  formal  fpeech  to  the  people  on  hearing  this 
bad  news,  and  delired  their  affiftance.  But  though  he 
was  very  much  beloved  on  account  of  his  perfonal  me- 
rit, and  the  bell  orator  of  the  age,  he  could  not  with 
all  his  eloquence  for  fome  time  prevail  on  them  to  give 
n  decilive  anfwer  in  his  favor.  At  lall  Ziyad  Ebn 
Hantelah  ftept  to  Ali  of  his  own  accord,  and  faid, 
"  Whofoever  retreats,  we  will  advance."  Upon  this 
two  Anfars,  doctors  of  the  law,  ftood  up,  and  pro- 
nounced Ali  innocent  of  the  death  of  Othmaii;  which 
decilion  foon  induced  the  Anfars  and  the  body  of  the 
people  to  cfponfe  his  quarrel.  He  then  left  Medina, 
s\!th  a  body  of  900  men,  and  advanced  to  Arrabah, 
where  he  was  joined  by  feveral  other  parties.  From 
this  place  he  wrote  to  the  people  of  Cufa  and  Medina, 
preffing  them  to  fend  him  farther  affiftance,  and  to  dif- 
pofe  the  Motazalites  to  an  accommodation.  From 
Medina  he  very  foon  obtained  a  large  fnpply  of  horfes, 
arms,  and  other  neceflaries  ;  and  from  Cufa  he  obtain- 
ed with  difficulty  a  reinforcement  of  8000  men. 

Being  greatly  animated  by  this  feafonable  fupply, 
Ali   advanced  towards  Bafra,  where  the  troops  of  A- 
yeflia  were  ready  to  receive  him.  Both  parties  feemed 
averfe  to  an  engagement ;  and  Ayclha  began  to  be  very 
much  intimidated  at  the  fight  of  Ali's  army,  which, 
no       however,  was  inferior  to  her  own  :  but, by  fome  means 
-a  d  k    ts  or  other,  a  battle  was  at  laft  brought  about,  in  which, 
\velh    r"-  -Ayefha  was  defeated  and  taken  prifoner.     The  only 
fouer.         remarkable  effort  that  was  made  by  the  troops  of  Aye- 
flia in  this  engagement,  was  in  defence  of  her  perfon. 
It  is  faid,  that  no  fewer  than  70  men  who  held  her  camel 
by  the  bridle,  had  their  hands  cut  off  fucceflively  ;  and 
that  the  pavilion  in  which  Ihe  fat  was  fo  full  of  darts 
and  arrows,  that  it  refembled   a  porcupine.     Ayclha 
was  treated  very  kindly  by  Ali,  who  at  firft  fet  her  at 
liberty,  but  afterwards  confined  her  to  her  houfe  at 
Medina,  and  commanded  her  to  interfere  no  more  with 
ftate-afFairs,  though  he  ftill  allowed  her  to  perform  the 
pilgrimage  to  Mecca. 

After  this  victory,  Ali  had  no  enemies  to  contend 
with  either  in  Arabia,  Irak,  Egypt,  Periia,  or  Khora- 
ian.  A  flrong  party,  however,  ftill  remained  in  Sy- 
ria, headed  by  Moawiyah,  who  founded  his  claims  to 
the  khalifat  on  a  pretended  declaration  of  Othman  that 
he  mould  be  bis  fuccefibr.  In  this  defection  he  was 
joined  by  Amru  Ebn  Al  As,  who  had  obtained  a  pro- 
mife  of  the  government  of  Egypt,  provided  Moawiyah 
could  be  advanced  to  the  dignity  of  khalif. 

Ali,  with  his  ufual  good-nature,  endeavoured  to  bring 
the  rebels  to  a  fenfe  of  their  duty,  and  often  fent  pro- 
pofals  of  accommodation  to  Moawiyah  ;  but  he  ftill  re- 
mained inflexible.  Perceiving,  therefore,  that  it  would 
be  necefl'ary  to  invade  Syria,  he  entered  that  country 
with  an  army  of  70,000  men,  while  Moawiyah  ad- 
Tanccd  to  meet  him  with  80,000;  and  by  repeated  re- 
inforcements Ali's  army  at  laft  amounted  to  90,000, 
and  Moawiyah's  to  120,000.  The  two  armies  came 
in  fight  of  each  other  towards  the  clofe  of  the  36th 
year  of  the  Hcgira,  when  they  feemed  ready  to  en- 
ter upon  action  ;  but  only  fome  fkirmifhes  happened 
between  them,  wherein  neither  party  fuftainedany  con- 
Gderable  lofs.    The  firft  month  of  the  371I1  year  was 
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fpent  in  fruitlefsncgociations ;  but  in  the  fecond  month    Arabia. 

they  began  to  fight  in  different  parties,  without  ever  ' v/—~ ' 

hazarding  a  general  engagement.     Thefe  battles  con- 
tinued, according  to  fome,  for  40  days,  and  accord- 
ing to  others,  no.     Maowiyah's   lofs    amounted   to 
45,000  men,  and  Ali's  to  25,000,  among  whom,  were 
26  whohad  been  intimately  acquainted  with  Mahomet 
himfelf,  and  were  dignified  with  the  title  oiTke  Com- 
panions.    The  molt  famous  of  thefe  was  Ammar  Ebn 
Yafer,  Ali's  general  of  horfe,  who  was  upwards  of  90 
years  of  age,  and  was  highly  efteemed  by  both  parties. 
The  lofs  of  this  general  fo  exafperated  Ali,  thai  he 
charged  the  Syrians  with  a   body   of    12,000    men,       XII 
broke  them,  and  challenged  Moawiyah  to  fight  him  Moawiyah 
in  tingle  combat.     This  challenge  Moawiyah  declined,  challenged 
infilling  that  it  was  not  a  fair  one,  as  Ali  could  not t0  a  Angle 
but  be  fenfible  of  his  fuperioiity  in  ftrength.     As  the  coly,bat  by 
challenge  was  given   in  the  hearing  of  both  armies, 
Amru  infilled  that  Moawiyah  could  not  in  honour  re- 
fufe  it ;  but  the  coward  made  no  other  reply  than  that 
Amru  afpired  to  the  khalifat  himfelf,  and  wanted  to 
enjoy  it  after  his  death.  The  battle  being  now  renew- 
ed with  great  fury,  Moawiyah's  forces  were  pufhed  to 
their  camp  ;  which  had  certainly  been  taken,  had  not       n« 
Amru  bethought  himfelf  of  the  following  ftratagem  to  Amm's 
retrieve  Moawiyah's  affairs,  when  he  feemed  on  the^rataSem 
very  brink  of  deftruction.     He  ordered  fome  of  his 
men  to  fix  copies  of  the  Koran  to  the  points  of  their 
lances,  and  carry  them  to  the  front  of  the  battle,  cry- 
ing out  at  the  fame  time,    "  This  is  the  book  that 
ought  to  decide  all  differences  between  us  ;   this  is  the 
book  of  God  between  us  and  you,  that  abfolutely  pro- 
hibits the  eftufion  of  the  Modern  blood." — This  pro- 
duced the  defired  effect.  The  khalif's  troops  threw  down 
their  arms,  and  even  threatened  him  with  death  if  he 
did  not  found  a  retreat ;  which  he  therefore  found  him- 
felf obliged  to  do,  and  thus  had  a  decifive  victory  wreft- 
ed  out  of  his  hands. 

According  to  this  new  mode  of  decifion,  the  two  par- 
ties were  each  to  choofe  their  arbitrator;  but  even  this 
was  not  allowed  to  Ali,  though  Moawiyah  had  liberty 
to  choofe  Amru  Ebn  Al  As.  The  troops  of  Irak,  not 
content  with  offering  fo  grofs  an  affront  to  the  khalif, 
infifted  on  naming  for  his  arbitrator  Abu  Mufa  Al 
Afh'avi ;  a  very  weak  man,  and  one  who  had  already 
betrayed  him.  The  confequence  of  this  appointment  Alidepokd 
was,  that  All  was  depofed  by  both  the  arbitrators ;  and 
he  accordingly  dropt  his  title  to  the  khalifat,  but  with- 
out laying  down  his  arms,  or  putting  himfelf  in  Moa- 
wiyah's power. 

After  this  decifion,  Ali  retired  to  Cufa,  where  he 
was  no  fooner  arrived,  than  12,000  of  thefe  troops 
who  had  themfelves  forced  him  to  accept  of  the  arbi- 
tration, pretending  to  be  offended  with  the  flep  he  had 
taken,  revolted  from  him.  Thefe  were  called  Khars- 
jitcs,  that  is,  rebels  or  revolters:  and  Mohakkcmitcs, 
or  judiciarians,  becanfe  they  affirmed  that  Ali  had  re- 
ferred to  the  judgment  of  men  what  ought  to  have 
been  only  referred  to  the  judgment  of  God ;  and, 
therefore,  that  inftead  of  keeping  the  peace  he  had 
made  with  Moawiyah,  he  ought  to  purfue  his  enemies, 
who  were  likewife  the  enemies  of  God,  without  mercy. 
To  this  Ali  replied,  Thatas  he  had  given  his  word,  he 
ought  to  keep  it :  and,  in  fo  doing,  he  only  followed 
what  was  prefcribed  by  the  law  of  God.     The  Kha- 

rejites. 
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AraWa.  rcjites  replied,  That  God  was  the  only  judge  between 
' * '  him  and  Moawiyah,  and  that  consequently  he  had  com- 
mitted an  enormous  Gn,  of  which  he  ought  Sincerely 
to  repent.  This  irritating  Ali,  he  with  Some  warmth 
replied,  That  if  any  fin  had  been  committed  on  this 
occalion,  it  was  by  themfclves,  who  had  forced  him  to 
114  take  the  fteps  of  which  they  now  complained.  This 
He  defeats  anfwer  not  proving  agreeable,  they  chofe  for  their  ge- 
the  Khare-  nevai  Abdallah  Ebn  Waheb,  who  appointed  for  their 
rendezvous  Naharwan,  a  town  feated  between  Wafet 
and  Bagdat,  about  four  miles  to  the  eastward  of  the 
Tigris.  Here  they  affembled  an  army  of  25,000  men  ; 
and  Ali,  having  tried  gentle  methods  ineffectually,  at 
laft  marched  againft  them  in  perlbn.  Before  he  attack- 
ed them,  however,  he  planted  a  Standard  without  the 
camp,  and  made  proclamation  by  found  of  trumpet, 
that  whoever  would  repair  to  it  mould  have  quarter, 
and  whoever  would  retire  to  Cufa  mould  find  a  Sanctu- 
ary there.  This  had  fuch  an  effect,  that  Abdallah's 
army  was  foon  reduced  to  4000  men,  with  whom  he 
ruflicd  upon  the  khalif's  forces ;  but  all  of  them  were 
cut  in  pieces,  except  nine  who  efcaped. 

Had  Ali  marched  againft  Moawiyah  immediately  af- 
ter the  defeat  of  the  Kharejites,  and  while  his  troops 
were  flufhed  with  victory,  he  had  probably  reduced  him 
entirely  :  but  by  allowing  his  troops  to  refrelh  them- 
fclves, they  all  deferted  him,  and  Moawiyah's  party 
had  an  opportunity  of  gathering  frill  more  ftrength  ; 
and  though  Moawiyah's  troops  often  made  inenrfions 
into  the  territories  of  Ali,  the  latter  feems  afterwards 
to  have  acted  only  on  the  defenlive.  At  laft  the  Kha- 
rejites, imagining  that  it  would  be  for  the  good  of  the 
murder  Ali,  Modem  affairs  that  Moawiyah,  Ali,  and  A  mm,  were 
Amru,  and  dead,  dispatched  affaffins  to  murder  all  the  three.  Moa- 
WI>'a  •  wiyajj  was  wounded,  but  recovered  ;  Amru's  fecretary 
was  killed  by  miftake  ;  but  Ali  was  wounded  with  a 
poifoned  fword,  which  occafioned  his  death.  The  af- 
faffin  was  taken,  and  Ali  would  have  pardoned  him 
had  he  recovered,  but  ordered  him  to  be  put  to  death 
if  he  died,  that  he  might,  as  he  faid,  "  have  an  imme- 
diate opportunity  of  accufing  him  before  God."  Even 
in  this  order  he  Showed  his  ufual  clemency,  as  he  or- 
dered the  aflaffin  to  be  difpatched  at  one  blow,  and 
without  torture  of  any  kind. 

Thus  fell  Ali,  themoft  virtuous  of  all  the  Mahometan 

khalifs,  after  he  had  reigned  near  five  years,  and  lived 

63.     He  was  preffed  by  thofe  about  him  to  nominate 

a  fucceflbr  before  he  died  ;  but  this  he  declined,  faying, 

he  would  follow  the  example  of  the  Apoftie  of  God, 

who  had  not  named   any  :    and,  as   his   fon    Kafan 

i>y  Hafan  :  inherited  his  father's  piety,  though  not  his  courage,  he 

was  declared  khalif  without  any  Scruple.     Moawiyah, 

however,  behaved  in  fuch  a  manner  towards  him,  as 

fhowed  his  hoftile  intentions ;  and  thofe  about  Hafan 

preifed  him  to  declare  war  immediately.    This  Hafan, 

who  was  of  an  exceeding  mild   and  peaceable  difpofi- 

tion,  could  hardly  be  perfuaded  to  do  ;   and  though  he 

at  laft  took  the  field,  yet  he  immediately  perceived  his 

jig       incapacity  to  difpute  the  empire  with  Moawiyah  ;   and 

\Thoreflgns  therefore  refigned  it,  in  fpite  of  all  the  remonftrances 

the  khalifat-of  his  friend?,  to  a  traitor,  who  canted  him -after  fome 

to  Moawi-  years  to  be  poifoned  by  his  wife. 

yalu  Moawiyah  being  thus  left  fole  mailer  of  the  Modem 

empire,  found  himfelf  under  a  neceffity  of  reducing 

the  Kharejites,  who  were  his  enemies  as  well  as  Ali's, 
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and  had   now  gathered  together  a  considerable  army.     At.-' 

Againft  thefe  rebels  the  khalif  would  have  difpatched  '      * ' 

Hafan,  but  that  prince  refufed  ;  upon  which  he  fenc 
the  Syrian  troops  againft  them,  who  were  defeated: 
however  the  Cufans,  being  at  laft  perfuaded  to  take  up 
arms,  foon  extinguiihed  the  rebellion,  and  fettled  Moa- 
wiyah more  firmly  than  ever  on  the  Modem  throne. 
In  the  48th  year  of  the  Hegira,  the  khalif  fent  his  fon  ITg 
Yezid  with  a  powerful  army  to  beficge  Constantinople.  Conftai.t,- 
In  this  expedition  he  was  attended  by  three  or  four  of  nople  be- 
the  Companions,  who,  notwithftanding  their  age,  were  fiegedwitl  - 
prompted  by  zeal  to  undergo  incredible  fatigues.  The  out  'ucctl'- 
Modem  forces  too,  though  they  fufFered  extremely,  were 
animated  to  furmount  all  difficulties  by  a  tradition,  ac- 
cording to  which  the  prophet  in  his  lifetime  declared, 
"  That  the  fins  of  the  firft  army  that  took  the  city  of 
Csefarea  Should  be  forgiven."  Concerning  the  particu- 
lars of  this  expedition  we  are  in  the  dark  :  only,  in  ge- 
neral, that  it  proved  unfuccefsful ;  and  in  it  Abu  Ayub, 
who  had  been  with  Mahomet  at  the  battles  of  Bcdr 
and  Ohod,  loft  his  life.  His  tomb  is  held  in  fuch  ve- 
neration by  the  Modems,  that  the  Sultans  of  the  Ot- 
toman family  gird  their  fwords  on  at  it  on  their  accef- 
fion  to  the  throne.  In  the  54th  year  of  the  Hegira, 
the  Arabs  made  an  irruption  into  Bukharia,  and  de-  120 
feated  a  Turkilh  army  that  oppofed  them.  The  Turks  Turks  de- 
loft  a  great  number  of  men  ;  and  the  queen,  who  com-  feated. 
manded  in  perfon,  with  great  difficulty  made  her  efcape. 
She  had  only  time  to  put  on  one  of  her  bufkins  ;  the 
other  fell  into  the  hands  of  the  Arabs,  who  valued  it 
at  no  lefs-  than  2000  dinars.  About  this  time  alfo, 
according  to  the  Greek  hiftorians,  a  treaty  was  con- 
cluded between  the  emperor  and  the  Modems,  where- 
by the  latter  were  allowed  to  keep  the  territories  they 
had  feized  ;  in  consideration  of  which  they  were  to  pay 
3000  pounds  weight  of  gold,  50  flaves,  and  as  many 
choice  horfes.  To  thefe  difhonourable  conditions  they 
were  obliged  to  fubmit,  in  confequence  of  their  late 
unfuccefsful  expedition  to  Constantinople,  and  Some  o- 
ther  defeats  they  had  received.  This  peace  was  to  con- 
tinue for  30  years.  The  next  year,  Moawiyah,  ha- 
ving conferred  the  government  of  Khorafan  upon  Saad, 
Othman's  grandfon,  that  general,  foon  after  his  pro- 
motion, palled  the  Jihun,  or  Amu,  the  Oxus  of  the 
ancients,  and  advanced  with  a  body  of  troops  to  Sa- 
markand, which  opened  its  gates  to  him  on  his  ap- 
proach ;  foon  after  which  he  defeated  an  army  of  Uf- 
beck  Tartars,  and  marced  directly  toTarmnd,  or  Tar- 
mid,  which  alfo  Surrendered  without  oppofition.  The 
57th  year  of  the  Hegira  was  remarkable  for  nothing 
but  vaft  fwanns  of  locufts,  which  did  incredible  da- 
mage in  Syria  and  Mefopotamia  ;  and  great  difcontents 
on  account  of  the  khalif's  having  nominated  forhis  fuc- 
cefi'or  his  fon  Yezid,  a  perfon  of  Scandalous  life,  and 
no  way  worthy  of  the  throne.  The  58th  year  of  the 
Hegira  was  rendered  remarkable  by  the  death  of 
Ayefha,  Mahomet's  widow  ;  and  the  60th  by  that  of  rax 
Moawiyah,  after  having  reigned,  from  Hafan's  refig-  Moawijab 
nation,  nineteen  years  three  months  and  five  day 
but  concerning  his  age  authors  are  not  agreed.  He 
was  interred  at  Dair.alcus,  which  was  made  the  resi- 
dence of  the  khalifs  as  long  as  the  houSe  of  Ommiyah 
continued  on  the  throne. 

Yezid  was  proclaimed,  in  confequence  of  his  nomi- 
nation, the  fame  day  his  father  died.     His  inaugnra- 
Y  2 
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Arabia,    tion  was  performed  on  the  new  moon  of  the  month  Ra- 

4 v 'jeb,  correfponding  to  April  7th,  680.   Immediately  af- 

>  ter  his  election,  he  wrote  to  Al  Walid,  governor  of  Me- 

„.       dina,  to  feize  Hofein,  the  remaining  fon  of  Ali,  and 
Hofein  and  Abdallah  Ebn  Zobeir,  in  cafe  they  refufed  to  acknow- 
Abdallah    ledge  his  right.     He  accordingly  tendered  the  oath  of 
refufe  to     allegiance  to  Hofein,  who  returned  an  evafive  anfwer, 
acknow-      an(j  found  means  to  efcape  to  his  own  houfe.     As  for 
ledge  him.  Abdallah,  he  delayed  waiting  upon  the  governor,  un- 
der various  pretences,  for  24  hours  ;  after  which  he 
made  his   efcape  to  Mecca  :  hither  Hofein  followed 
him  ;  but  received  an  invitation  from  the  people  of  Cu- 
fa,  who  promifed  to  affift  him  in  vindicating  the  rights 
of  his  father  Ali   and  himfelf.     In  the   mean  time, 
Yezid,  being  informed  of  Al  Walid's  negligence  in  fuf- 
fering  Abdallah  and  Hofein  to  efcape,  removed  him 
from  his  employment,  appointing  in  his  room  Amru 
Ebn  Saad,  at  that  time  commandant  of  Mecca.     The 
new  governor  immediately  difpatched  againft  Abdal- 
lah Amer  Ebn  Zobeir,  Abdallah's,  own  brother,  who 
mortally  hated  him  :  but  Abdallah,  having  engaged 
Amer  in  the  field,  defeated  and  took  him  prifoner  ; 
which  greatly  raifed  his  reputation  at  Medina,  although 
Hofein's  fuperior  interelt  among  them  ftill  rendered 
him  incapable  of  afpiring  to  the  khalifat  by  himfelf. 

While  Abdallah  was  thus  ftrengthening  himfelf  at 
Mecca  and  Medina,  Hofein  was  doing  the  fame  at 
Cufa.  On  the  firft  notice  of  their  inclinations,  he  had 
fent  to  them  Modem  Ebn  Okail,  to  whom,  as  repre- 
sentative of  the  fon  of  Ali,  they  had  taken  an  oath  of 
allegiance,  and  were  now  very  preffing  on  Hofein  to 
honour  their  city  with  his  prefence.  Befides  this,  Ho- 
fein was  fupported  by  the  forces  of  Irak,  who  retained 
a  great  veneration  for  the  memory  of  his  father,  and 
had  all  along  confidercd  the  government  of  Moawiyah 
as  a  downright  ufurpation. 

Notwithstanding  all  fhefe  fteps  taken  at  Cufa  in  fa- 
vour of  Hofein,  the  deliberations  of  the  confpirators 
were  carried  on  with  fuch  fecrecy,  that  Al  Nooman 
the  governor  continued  a  ftranger  to  them,  even  after 
the  Cufans  had  determined  immediately  to  enter  upon 
action  with  an  army  of  18,000  men.  At  laft,  how- 
ever, he  began  to  be  roufed  from  his  lethargy  ;  but 
Yezid  being  difpleafed  with  his  conduct,  removed  him 
from  his  government,  appointing  for  his  fucceflbr  O- 
beidallah  Ebn  Ziyad.  This  governor  entered  the  city 
in  the  evening,  and  was  received  with  all  poflible  de- 
monftrations  of  joy  by  the  Cufans,  who  miftook  him 
for  Hofein,  owing  to  a  black  turban  which  he  had  on 
his  head,  refembling  that  which  Hofein  ufually  wore. 
His  firft  care  was  to  extinguiih  the  fedition  that  had 
been  excited  by  Modem.  In  order  to  this,  he  com- 
manded a  trufty  fervantto  difguife  himfelf,  and  perfoli- 
ate a  ftranger  come  out  of  Syria  to  fee  the  inaugura- 
tion of  Hofein  ;  that  he  might  get  admiflion  into  Mof. 
lem's  houfe,  and  penetrate  all  his  councils.  This  com- 
miflion  was  faithfully  executed  ;  and  Obeidallah  under- 
Handing  that  Modem  lodged  in  the  houfe  of  one  Sha- 
rik,  who  was  then  fick,  fent  a  meffenger  to  Sharik, 
letting  him  know  that  he  intended  to  vifit  him  on 
a  certain  day.  Sharik  immediately  came  to  a  refla- 
tion to  receive  him,  and  appointed  Modem  a  place  in 
the  corner  of  the  room  whence  he  might  rufh  out  up- 
on Obeidallah  and  kill  him.  The  vifit  was  according- 
ly made  ;  but  Modem's  heart  failing  him,  the  gover- 


nor efcaped  :   Hani,  however,  in  whofe  houfe  Modem     Aribia. 

had  firft  lodged,  was  imprifoncd  by  Obeidallah.     Up-  ' v ' 

on  the  news  of  this,  Modem  aifembled  about  40CO 
men,  and  belieged  Obeidallah  in  the  caftle.  The  go- 
vernor, however,  not  in  the  leaft  difpirited,  made  a 
fpeech  to  Modem's  followers ;  which  had  fuch  an  ef- 
fect upon  them,  that  they  all  defcrted  him  except  a- 
bout  30.  By  the  favour  of  the  night,  Modem  efcaped 
to  a  poor  woman's  cottage  in  the  neighbourhood  ;  but 
being  betrayed  by  her  fon,  Obeidallah  fent  a  datach- 
ment  of  80  horfe  to  feize  him.  Modem  made  a  gal- 
lant refiftance,  and  thrice  cleared  the  houfe  of  them  ; 
but  being  at  laft  overpowered  with  numbers,  and  gric- 
voudy  wounded,  he  was  taken  and  brought  to  Cufa. 
While  on  the  road,  he  endeavoured  to  fend  an  account 
of  his  bad  fuccefs  to  Hofein,  then,  as  he  fuppofed,  on 
the  road  to  Cufa  ;  but  without  fuccefs.  When  arrived' 
at  the  caftle  he  begged  a  draught  of  water  :  but  thofe 
who  ftood  by  told  him  he  mould  have  none  till  he  drank 
the  hamim,  or  boiling  liquor,  which  the  Mahometans 
pretend  is  drunk  by  the  damned  in  hell  ;  and  foon  af- 
ter this,  being  brought  before  the  governor,  he  was 
beheaded  along  with  Hani,  and  both  their  heads  ferit 
as  a  prefent  to  Yezid. 

Hofein,  in  the  mean  time,  was  preparing  to  fet  out  HofeiV* 
for  Cufa,  having  received  the  moft  favourable  advices  obftinacy. 
from  Modem,  of  whofe  fate  he  was  ignorant,  and  who 
had  fent  him  a  lift  of  140,000  men  that  were  ready  to 
obey  his  orders.     This  the  wifeft  of  his  friends  repre- 
fented  as  a  defperate  enterprize,  and  intreated  him  to 
drop  it,  or  at  leaft  to  defer  his  journey  till  he  mould  be 
better  aflured  of  fuccefs :  but  Hofein  was  deaf  to  all 
falutary  counfel  ;  nay,  he  could  not,  by  the  moft  ear- 
ncft  intrcaties,  be  prevailed  upon  to  forbear  taking  his 
wives  and  children  along  with  him.  The  confequences 
of  this  obftinacy  may  eafily  be  imagined  :  Obeidallah 
difpatched  firft  1000,  and  then  5000  men  againft  him  ; 
with  orders,  however,  not  to  offer  any  violence  to  him, 
provided  he  fubmitted  himfelf.     To  thefe  terms  the 
infatuated  Hofein  would  not  agree  :  he  offered  indeed       Xac 
to  return  home,  if  Obeidallah  would  permit ;  but  that  He  is  de- 
not  being  granted,  he  defperately  engaged  the  troops  feated  and 
of  Obeidallah,  and  was  after  long  refiftance   cut  in  killed, 
pieces  with  all  his  men.     His  head  was  brought  to  O- 
beidallah,  who  ftruck  it  over  the  mouth  with  a  flick, 
and  treated  it  with  great  contempt.     He  was  alfo  in- 
clined to  have  put  his  family  to  death  ;  but  probably 
feared  an  indirection,  as  the  people  of  Cufa  expreffed 
great  refentment  on  account  of  Hofein's  death  ;  nor 
was  it  at  all  agreeable  to  the  khalif  Yezid,  who  treated 
the  family  of  the  unfortunate  Hofein  with  the  greateft 
kindnefs. 

This  year,  the  61ft  of  the  Hegira,  Yezid  appointed 
Salem  Ebn  Ziyad  governor  of  Khorafan  ;  who,  foon 
after  entering  upon  the  government,  made  an  irruption 
into  the  Turkiih  territories.  He  took  his  wife  along 
with  him  in  this  expedition,  who  was  delivered  of  a 
child  in  the  neighbourhood  of  Samarcand  ;  on  which 
occalion  fhe  is  faid  to  have  borrowed  fbme  jewels  from 
the  prince  of  Sogd's  lady,  which  die  afterwards  carried 
off  with  her.  In  the  mean  time  Salem  detached  Mo- 
halleb  with  a  confiderable  body  of  troops  to  Khowa- 
razm,  the  principal  city  of  the  Turks  or  Tartars  in 
thofe  parts,  from  which  he  extorted  the  immenfe  fum  of 
jo,ooo,coo  pieces  of  money ;  from  whence  advancing 
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Arabia,   to  Samareand,  he  forced  the  inhabitants  of  that  city 

— *— ■'alfo  to  pay  him  an  immenfe  fum  ;  and  then  retired, 

with  little  lofs,  into  the  province  he  governed. 

In  the  mean  time  Abdallah  Ebn  Zobier,  rinding 
himfelf,  by  the  death  of  Hofein,  at  the  head  of  the 
partizans  of  the  houfe  of  Hafhem,  who  were  greatly 
opprelled  by  Yezid,  began  in  earncft  to  afpire  to  the 
khalifat.  As  he  had  therefore  never  owned  the  autho- 
rity of  Yezid,  he  now  openly  declared  againft  him, 
and  was  proclaimed  khalifat  Medina  foon  after  the  ar- 
rival of  Hofein's  family  in  that  place.  Soon  after  his 
proclaimed  inauguration,  to  render  himfelf  the  more  popular,  he 
khalif.  expatiated  on  the  circumftances  of  Holein's  death, 
which  indeed  were  very  tragical,  and  reprefe'nted  the 
Cufans  as  the  moft  abandoned  and  perfidious  villains 
upon  earth.  This  went  fo  well  down  with  the  citizens 
of  Mecca  and  Medina,  that  they  flocked  to  him  in  great 
numbers,  fo  that  he  foon  found  himfelf  at  the  head  of 
a  conliderable  force.  The  khalif  Yezid  being  inform- 
ed of  his  progrefs,  fwore  he  would  have  him  in  chains  ; 
and  accordingly  fent  a  filver  collar  for  him  to  Mer- 
wan,  then  governor  of  Medina :  but  the  interelt  of 
Abdallah  was  now  fo  ftrong,  that  he  laughed  at  the 
menaces  both  of  the  khalif  and  Merwan.  Nay,  the 
governor  of  Mecca,  though  he  fecretly  hated  him, 
thought  it  good  policy,  as  matters  then  ftood,  to  keep 
up  a  good  understanding  with  Abdallah  :  but  this  com- 
ing to  the  ears  of  Yezid,  he  depofed  the  governor; 
appointing  in  his  place  Walid  Ebn  Otbah,  a  man  of 
known  fidelity,  and  a  bitter  enemy  of  Abdallah.  The 
new  governor,  therefore,  immediately  on  his  acceffion, 
ufed  all  his  art  and  fkill  to  circumvent  Abdallah  ;  but 
to  no  pnrpofe,  as  the  latter  was  always  on  his  guard. 
This  conduct,  however,  giving  him  great  difguft,  as 
•well  as  terrible  apprehenfions,  he  wrote  to  the  khalif, 
informing  him  that  all  the  difturbances  were  owing  to 
the  untraceable  difpofition  of  Walid ;  and  that,  if  he 
would  fend  a  perfon  of  a  different  character,  peace 
would  foon  be  rcftored.  This  letter  the  khalif  very  in- 
judicioudy  gave  ear  to,  and  difmifled  his  faithful  go- 
vernor, appointing  in  his  room  one  who  was  totally  un- 
qualified for  that  port.  The  people  of  Medina,  now 
having  frelh  intelligence  of  Yezid's  difTolnte  manner  of 
life,  renounced  their  allegiance  to  him,  and  formally 
depofed  him  in  a  very  lingular  manner.  After  they 
had  alfembled  in  the  mofque,  about  the  pulpit  there, 
one  of  them  faid,  "  I  lay  afide  Yezid  as  I  do  this  tur- 
bant,"  and  immediately  threw  his  turbant  on  the 
ground.  Another  faid,  "  I  put  away  Yezid  as  I  do 
this  fhoe,"  carting  away  his  fhoe  at  the  fame  time. 
Thefe  examples  being  followed  by  others,  there  was  a 
large  heap  of  fhoes  and  turbants  almoft  inftantly  form- 
ed upon  the  fpot.  They  then  difmifled  Yezid's  gover- 
nor, and  banilhed  from  the  city  all  the  friends  and  de- 
pendentsofthehoufeof  Ommiyah.  Thefe,  to  the  num- 
ber of  about  1000,  took  refuge  in  the  houfe  of  Merwan 
Ebn  Al  Hakcm,  where  they  were  fo  clofely  befieged 
by  Abdallah's  party,  that  they  found  themfelves  ob- 
liged to  fend  to  Yezid  for  immediate  affiflance;  ac- 
quainting him,  that  if  they  were  not  fuccoured,  they 
muff  all  inevitably  perilh.  The  khalif,  though  he 
wondered  that  fuch  a  number  of  men  mould  fufFer 
themfelves  to  be  fo  cooped  up  without  making  the 
lcaft  refiftance,  difpatched  Modem  Ebn  Okba  to  Me- 
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difturbances.     He  ordered  him  to  fparc  Ali  the  fou  of  ' * ' 

Hofein  and  his  family,  as  they  had  no  hand  at  all  in 
the  difturbances:  then  he  was  to  fummon  the  town 
of  Medina  to  furreuder  for  three  days  fucccllively  ; 
which  if  they  refufed,  he  was  to  take  it  by  ftorm,  and 
give  it  up  to  be  plundered  by  the  foldicrs  for  three 
whole  days. 

The  inhabitants  of  Medina  being  now  fenfible  of 
their  danger,  fuffered  the  friends  of  the  houfe  of  Om- 
miyah to  withdraw  quietly  out  of  the  city;  though,  be- 
fore they  departed,  a  promife  was  extorted  from  them 
not  to  appear  in  arms  againft  the  reigning  faction. 
Modem,  in  the  mean  time,  advanced  towards  the  city 
at  the  head  of  5000  foot  and  12,000  horfe  ;  and  having 
fummoned  it  according  to  his  initrnctions,  upon  its  re- 
fufal  made  the  necefTary  preparations  for  an  attack. 
The  garrifon,  however,  for  a  confiderable  time,  made 
a  vigorous  defence ;  but  at  laft,  moft  of  the  Anfars 
and  principal  officers  being  killed,  the  Arabs  propofed  "8 
a  capitulation.  Modem,  however,  would  hearken  to  Medina ta* 
no  terms,  and  infilled  on  their  furrendering  at  difcre-    fn  ^n    , 

1  .   1    1     .  ,-  i-    1    1  it®.  r  plundered 

tion  ;  which  being  refilled,  he  entered  the  city  after  a  ],ythe  kha- 
faint  refiftance.  Ali  was  treated  with  great  refpect ;  Uff'sforce.*. 
but  all  the  men  that  had  carried  arms  were  put  to  the 
fword,  and  Modem  fuffered  his  troops  to  raviffi  1000 
women,  and  to  pillage  the  city  for  three  days  fiiccef- 
fively.  Thofe  that  efcaped  the  (laughter  he  forced  to 
acknowledge  themfelves  the  daves  and  vallate  of  Yezid. 
For  this  extreme  feverity  he  was  furnamed  by  the  A- 
rabs  j41  Mufrif,  or  The  Extravagant,  and  ever  after 
confidered  as  an  impious  perfon,  efpecially  as  the  pro- 
phet had  declared  that  the  wrath  of  God  fhould  moil 
certainly  remain  upon  thofe  who  facked  or  plundered 
the  city  of  Medina. 

After  the  reduction  of  Medina,  Modem  directed 
his  courfe  to  Mecca,  where  Abdallah  then  reiided  ; 
but  he  died  by  the  way,  and  the  command  of  the 
troops  devolved  upon  Hofein  Ebn  Thamir  Al  Sehvi. 
This  general  advanced  toMecca,  which  he  befieged  for 
40  days,  battering  the  town  with  fuch  fury,  that  he 
beat  down  a  great  part  of  the  famous  temple  there, 
and  burnt  the  reft;  nor  would  the  city  itfelf  have  ef- 
caped the  fame  fate,  had  not  an  end  been  put  to  the 
war  by  the  arrival  of  certain  accounts  of  the  death  of  119 
Yezid,  who  departed  this  life  in  the  64th  year  of  the  Yezid  die* 
Hegira,  anfwering  to  the  year  684  of  the  Chriftian 
sera,  having  lived  39,  and  reigned  three  years  and  fix 
or  eight  months.  On  the  news  of  his  death,  Hofein 
offered  to  take  the  oath  of  allegiance  to  Abdallah  ;  but 
the  latter  at  that  time  durft  not  truft  him,  of  which  he 
had  afterwards  fufficient  reafon  to  repent. 

Yezid  was  Succeeded  by  his  fon  Moawiyah  II.  who  Mow  ah 
was  proclaimed  khalif  at  Damafcus  the  fame  day  that  h.  pro. 
his  father  died  ;  but  being  of  a  weakly  conftitntion,  and  claimed 
unable  to  bear  thefatiguesof  government;  refigned  the  khalif  and 
crown  fix  weeks  after  his  inauguration,  and  died  foon  reGgnt. 
after  without  naming  a  fucceflbr. 

This  abdication  having  left  the  Modem  empire  ab- 
folutely  without  a  mafter,  great  commotions  enfued. 
On  the  death  of  Yezid,  Obeidallah  Ebn  Ziyad,  go- 
vernor of  Bafrah,  reprefented  to  the  citizens  that  they 
ought  to  choofe  a  protector  till  a  new  khalif  fliould  be 
chofen ;  and  if  the  perfon  fo  chofen  ffiould  be  difagree- 
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able  to  tliem,  they  might  then  remain  in  a  State  of  in- 
dependency under  the  protector  whom  they  had  chofen. 
The  inhabitants,  perceiving  the  drift  of  this  (beech, 
complimented  him  with  that  honour;  which  he  accept- 
c.l  wit!)  feeming  difficulty;  bnt  fending  a  deputy  to 
Cnfa,  the  inhabitants  of  that  city  not  only  refufed  to 
acknowledge  his  authority,  but  threw  duft  and  gravel 
at  his  meflenger.  This  coming  to  the  ears  of  the  peo- 
ple of  Bafrah,  they  not  only  deprived  Obeidallab.  of 
the  dignity  they  had  newly  conferred  upon  him,  but 
even  expelled  him  the  city.  Nor  could  he  prevail  up- 
on the  Najari,  a  tribe  of  Anfars,  to  efpoufe  his  quarrel, 
nor  even  upon  his  own  relations,  though  he  diftributed 
among  them  great  part  of  the  lixteen  millions  of  pieces 
of  money  which  he  had  found  in  the  treafury  of  Bafrah, 
and  kept  the  remainder  to  himfelf.  Nay,  fo  odious 
had  he  rendered  himfelf  to  all  ranks,  an  account  of  his 
cruelties,  particularly  the  death  of  Hofein  the  fon  of 
Ali,  that  his  brother  Abdallah  was  unable  to  protect 
him  from  the  fury  of  the  populace,  though  he  kept 
him  concealed  in  womens  clothes,  and  distributed  a- 
niong  the  mob  200,000  pieces  of  money.  He  was 
therefore  at  laft  constrained  to^eave  the  city,  attended 
by  a  guard  of  100  men.  Immediately  after  his  de- 
parture, the  mob  plundered  hishoufe,  and  purfued  him, 
fo  that  he  was  obliged  to  exchange  his  camel  for  an 
afs,  and  thus  with  the  utmoft  difficulty  efcaped  into 
'Syria. 

In  the  mean  time,  Hofein  Ebn  Thamir,  being  re- 
turned into  Syria  with  the  forces  under  his  command, 
gave  a  faithful  account  of  the  fit  nation  of  affairs  in  A- 
rabia  to  Merwan  Ebn  Al  Hakem.  He  alfo  acquainted 
him  of  the  offer  he  had  made  to  Abdallah  of  the  oath 
of  allegiance,  which  the  latter  had  refufed,  or  at  leaft 
would  not  come  to  Damascus  in  order  to  be  invested 
with  the  Supreme  authority  there.  On  this  account  he 
advifed  Merwan  to  take  care  of  himfelf  and  the  reft 
of  the  houfe  of  Ommiyah,  who  had  fled  to  Damafcus 
after  their  expullion  from  Medina.  On  this  difcourfe 
Merwan  was  inclined  to  Submit  to  Abdallah  ;  but  was 
diverted  from  it  by  Obeidallab,  who  infifted  that  no 
Superior  ought  to  be  acknowledged  by  Merwan,  who 
mis  at  the  head  of  the  Koreifh.  The  people  of  Da- 
mafcus had  conftituted  Dahak  Ebn  Kais  their  protec- 
tor, who  inclined  to  Abdallah  The  Bafrans  were  at 
this  juncture  entirely  in  tumult  and  confufion,  not  be- 
ing able  to  agree  about  a  protector  after  the  expullion 
of  Obeidallah  ;  fo  that  at  laft  they  wrote  to  Abdallah, 
offering  him  the  government  of  their  territory.  Thishe 
accepted,  but  could  not  be  prevailed  upon  to  Stir  from 
:a:  nor  could  Merwan  be  perfuaded  to  ftiffcr  any 
'  !  the  Syrians  to  perform  the  pilgimage  to  Mecca,  left 
they  mould  join  Abdallah,  and  thereby  contribute  to 
his  exclulion  from  the  throne. 

Id  the  raidft  of  this  confufion  Abdallah  might  have 
cafily  Secured  the  khalifat  to  himfelf,  had  he  not  with 
the  iuinoft  imprudence  as  well  as  inhumanity  given 
orders  for  the  extermination  of  the  houfe  of  Ommiyah. 
This  ruined  his  affairs  ;  for  they  being  now  obliged  to 
provide  lor  tinir  own  fafety,  Merwan  was  proclaimed 
khalil  at  Damafcns  ;  and  thus  the  whole  Modem  empire 
into  two  potent  factions,  the  one  nnder  Mer- 
wan, and  the  other  under  Abdallah. 

We  have  already  obferved,  that  Dahak  Ebn  Kais 
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inclined  to  favour  Abdallah.  This  he  continued  to  do  .Arabia. 
after  Merwan  was  proclaimed  khalif,  infomuch  that  a  *— v— 
battle  foon  enfued  between  his  followers  and  thole  of 
Merwan,  in  which  Dahak  was  defeated  and  killed  ;  and 
thus  Merwan  became  maftcr  of  all  the  province  of  Sy- 
ria. Soon  after  this  victory,  Merwan  advanced  with  a 
confiderable  body  of  troops  towards  Egypt ;  but  fent 
before  him  Amru  Ebn  Saad  with  a  detachment,  in  or- 
der to  facilitate  his  paiTage.  That  general  having  de- 
feated Abdalrahman,  Abdallah's  lieutenant,  in  feveral 
brifk  actions,  he  at  lait  Surrendered  the  whole  country 
to  Merwan  for  a  fum  of  money,  and  retired  with  the 
Arabs  under  his  command  to  Hejaz.  The  Syrian 
troops,  therefore,  immediately  took  poffeffion  of  that 
country,  and  obliged  the  inhabitants  to  take  an  oath 
of  allegiance  to  Merwan;  who  having  appointed  his 
fon  Abdalazziz  to  prcfide  over  Egypt,  returned  with 
the  greateft  part  of  his  forces  to  Damafcus.  Here  he 
was  informed  that  Abdallah  had  difpatched  againft  him 
his  brother  Mufab  with  a  confiderable  army.  Againft 
him  Merwan  difpatched  Amru  Ebn  Saad  ;  who  having 
foon  come  up  with  him,  gave  him  a  total  defeat,  and 
difperfed  his  troops  infucli  a  manner  that  Mufab  found 
it  impoifible  to  rally  them  again. 

In  the  65th  year  of  the  Hegira,  the  inhabitants  of 
Cufa,  pretending  to  be  Seized  with  remorfe  of  con- 
fcience  for  their  treachery  to  Hofein  the  fon  of  Ali, 
raifed  an  infurrection  againft  both  the  khalifs,  and 
therefore  affembled  a  body  of  16,000  men,  under  the 
command  of  one  Soliman,  whowas  to  revenge  the  death 
of  Hofein  upon  Obeidallah  Ebn  Ziyad  and  his  adhe- 
rents. But  while  Soliman  and  his  troops  remained  yet 
inactive,  Al  Mockhtar,  who  had  Served  under  Abdallah, 
and  was  difgufted  at  not  having  been  promoted  as  he 
expected,  arrived  at  Cufa,  and  reprefenting  the  inca- 
pacity of  Soliman,  who  indeed  appears  to  have  been 
totally  unfit  for  fuch  an  enterprize,  offered  to  take  the 
command  upon  himfelf.  This,  however,  was  refufed  ; 
and  as  Al  Mockhtar  had  no  opinion  of  Soliman's"  mili- 
tary capacity,  he  found  means  to  draw  off  2000  of 
his  troops;  while  10,000  more  chofe  rather  to  vio- 
late the  oaths  they  had  taken,  that  run  the  rifle  of 
being  cut  to  pieces  by  a  fuperior  enemy.  Soliman,  j.,g 
however,  put  a  good  face  upon  the  matter;  and,  telling  Soliman'* 
his  troops  that  they  were  to  fight  for  another  world  folly  and 
and  not  this,  fet  forward  to  invade  Syria  with  the  4000  enthufiafi 
who  remained  with  him  :  but  being  advanced  as  far  as 
Ekfas  upon  the  Euphrates,  he  found  that  he  had  loft 
1000  men  by  defertion  ;  nor  was  he  joined  by  the  Se- 
piratifts  ofBafrah  and  Al  Madayen,  though  they  had 
promifed  him  areinforcement.  Firmly  perfuaded,  how- 
ever, that  his  caufe  wras  the  caufe  of  heaven,  Soliman 
continued  his  march  all  night,  and  next  day  arrived  at 
the  tomb  of  Hofein,  where  his  men  performed  their 
devotions  with  fuch  enthufiafm  of  penitence,  that  one 
prefent  fwore  he  never  faw  fiseh  crowding  about  the 
black  ftone  in  the  temple  of  Mecca  itfelf. — Continuing 
Still  to  advance,  he  received  a  friendly  letter  from  Ab- 
dallah Ebn  Yczid,  the  governor  of  Cufa,  advifmg  him 
to  return,  and  representing  to  him  ihe  folly  of  enga- 
ging fo  powerful  an  army  as  would  be  fent  againft 
him,  with  an  handful  of  men:  but  Soliman,  imagining 
that  lie  was  only  recalled  in  order  to  Support  Abdallah 
Ebn  Zobcir  in  his  pretentions  1°  the  khalfat,  perfifted 
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in  his  refolutiori  of  penetrating  into  Syria.  He  told 
his  troops,  that  they  would  never  be  nearer  the  two 
Hofeins  (Hofcin,  and  his  brother  Hafan,  to  whom  alfo 
the  Shiitcs  give  that  name)  than  ihey  were  at  prefent ; 
and  that  Ihould  they  at  this  time  meet  with  death, 
they  would  be  in  a  ltate  of  repentance,  and  confequent- 
ly  could  never  die  in  a  more  proper  lime;  and  after 
this  fpecch,  continuing  tt ill  to  advance,  he  was  at  lafl 
met  by  Obeidallah  at  the  head  of  20,000  horfe,  who, 
after  an  obltinate  engagement,  cut  to  pieces  Soliman 
and  all  his  troops.  * 

Soon  after  this  decifive  action  died  the  khalif  Mer- 
wan,  after  he  had  reigned  eleven  months.  He  is  fajd 
by  fome  authors  to  have  been  poifoned  by  his  wife 
Zeinab,  Moawiyah's widow.  Her  he  had  married,  with 
a  promife  that  her  fon  Khaled  lliould  fucceed  liim  ;  but 
afterwards  altering  the  fucccflion  in  favour  of  his  own 
fon  Abdalmalec,  young  Khaled  reproached  him  with 
his  breach  of  promife  :  upon  this  Merwan  calling  him 
baftard,  the  child  complained  to  his  mother,  who,  to 
be  revenged  for  this  affront,  is  faid  to  have  poifoned 
him,  or  fmothered  him  in  a  pillow. 

In  the  beginning  of  the  khalifat  of  Abdalmalec,  Al 
Mokhtar,  who  had  been  impriibned  by  the  governor 
of  Cufa,  was  releafed  at  the  interceffion  of  Abdallali 
Ebn  Omar,  who  had  married  his  lifter.  The  year  fol- 
lowing, having  put  himfelfat  the  head  of  the  Shiite 
fectaries,  he  fent  propofals  of  alliance  to  Abdallah  Ebn 
Zobeir;  but  he,  juftly  fufpe&ing  his  finceiity,  by  a 
ilratagem  cut  off  near  3000  of  his  men.  Upon  this  di- 
fafter,  Al  Mokhtar,  fearing  the  houfe  of  Ali  might  be 
intimidated,  fent  a  letter  to  Mahomet  Ebn  Hanifyah, 
one  of  that  family,  in  which  he  offered  his  alfiftance 
with  a  powerful  army.  This  offer  Mahomet  declined, 
declaring  himfelf  only  for  pacific  meafures ;  but  though 
he  and  all  the  reft  of  Ali's  family  behaved  in  the  moll 
peaceable  manner,  Abdallah  did  not  think  himfelf  fafe 
till  they  owned  his  authority.  He  therefore  imprifoned 
them,  together  with  17  of  the  principal  citizens  of 
Cufa,  whom  he  threatened  to  put  to  death,  and  after- 
wards burn  their  bodies,  if  they  did  not  within  a  limit- 
ed time  take  an  oath  of  allegiance  to  him.  Al  Mokhtar 
being  informed  of  the  diftreflcd  fituation  they  were  in, 
fent  a  body  of  750  horfe  to  Mecca,  under  Abu  Ab- 
dallah, to  releafe  them.  That  general  not  only  execu- 
ted his  orders  with  great  bravery,  but  took  Abdallah 
himfelf  prifoner,  whom  he  would  have  cut  to  pieces  on 
the  fpot,  had  he  not  been  releafed  at  the  interceffion  of 
Mahomet,  who  for  the  prefentadjuftedthe  differences 
to  the  mutual  fatisfaction  of  all  parties.  After  this  re- 
conciliation, Abu  Abdallah,  or  rather  Mahomet  him- 
felf, diftributed  among  4000  of  Ali's  friends  a  fum  of 
money  brought  for  that  purpofe,  in  order  to  indemnify 
them  for  theloiTes  they  hadfuftained.  Thus  the  friends 
of  Ali  were  happily  delivered,  when  only  two  days  of 
time  granted  them  by  Abdallah  remained,  and  a  fuf- 
ficient  quantity  of  wood  and  other  combuflibles  was 
collected,  in  order  to  confume  their  bodies.  Notwith- 
ftanding  the  reconciliation,  however,  that  had  lately 
taken  place,  Mahomet  Ebn  Hanifyah  thought  proper 
to  port;  himfelf  on  a  mountain  near  Mecca  with  a  body 
of  4000  men. 

The  Cufans  having  received  advice  before  Merwan's 
death,  that  he  had  fent  Obeidallah  with  a  powerful 
army  towards  their  city,  and  even  given  him  pennif- 


lion  to  plunder  it  in  cafe  it  Ihould  be  taken,  appointed    An 
Yezid  Ebn  Ares,  a  man  of  undaunted  courage,  to  op-  *~~-v       ' 
pofchim;  but  Merwan  dying  before  Obeidallah  could 
execute  his  commiliion,  an  end  was  put  for  the  prefent 
to  this  expedition.     The  memory  of  it,  however,  flill 
remained;  and  Al  Mokhtar,  to  whom  Obeidallah  was 
perfonally   obnoxious,    aifembled  a  body  of  troops  to 
act  offenfively  againft  him,  and  even  againfl  theSyrian       I40 
khalif  himfelf,  in  cafe  he  would  fupport  Obeidallah.  A-  Tmpicty  of 
mong  other  preparations  for  their  euterprize,  Al  Mokh-  Al  Mokh- 
tar caufed  a  kind  of  portable  throne  to  be  made,  tell- tir- 
ing  his   troops,  that   "it  would  be  of  the  fame  ufe  to 
them  that  the  ark  was  to  the  children  of  Ifrael."     It 
was  therefore  carried  on  a  mule  before  the  troops  that 
were  to  march  againft  Obeidallah,  and  the  following 
prayer  faid  before  it :   "  O  God  !  grant   that  we  may 
live  long  in  thy  obedience  ;   help  us ;  and   do  not  for- 
get us,  but  protect  us."     This  expedient  was  fo  well 
adapted  to  the  hot-headed  enthuliafts  who  compofed       141 
Al  Mokhtar's  army,  that  they  attacked  Obcidallah's  Obeidallah 
camp,   defeated  him,  and  gained  a  complete  victory,  defeated 
Obeidallah  himfelf  was  killed  in  the  action,  his  headand  klUcd- 
fent  to  Al  Mockhtar,  and  his  body  reduced  to  alius. — 
By  this  victory  the  fectaries  were  rendered  fo  formi-' 
dable,  that  Nifibin  or  Nifibis,  and  fevcral  other  cities, 
furrendered  to  them  without  oppofition.     They  now 
began  to  entertain  thoughts  of  depofing  both  the  kha- 
lifs,  and  placing  on  the  Modern  throne  one  of  the  fa- 
mily of  Ali  ;  but  all  their  towering  hopes  were  foon 
fruftrated  by  the  defeat  and  death  of  Al  Mokhtar  by       5f\s 
Mufab  brother  to  Abdallah  Ebn  Zobeir.  Al  Mokhtar,  ^^f/,,- 
after  being  defeated  in  a  general  engagement  by  Mu-  aE(j  ]cj]]c<j 
fab,  fled  to  the  caftle  of  Cufa,  where  he  defended  him-  by  Mufab. 
felf  with  great  bravery  for  fome  time  ;  but  being  at  lait 
killed,  his  men,   to  the  number  of  7000,  furrendered  at 
difcretion,  and  were  all  of  them  put  to  the  fword  on 
account  of  the  outrages  they  had  committed. 

The  next  year,  the  68th  of  the  Hegira,  the  Azara- 
kites,  fo  denominated  from  Nafe  Ebn  Al  Azarak,  the 
author  of  their  feet,  having  affembled   a  conliderable 
force,  made  an  irruption  into  Irak.     They  advanced 
almoft  to  the  gates  of  Cufa,  and  penetrated  to  Al  Ma-  Horrid' 
dayen.     Being  fworn  enemies  of  the  houfe  of  Ommi-  cruelties 
yah,  and  acknowledging    no  government  fpiritual  or  committed 
temporal,  they  committed  terrible  ravagesin  every  part  bytheAza^ 
of  the  Modem  territories  through  which  they  palled.      'tes" 
They  carried  their  exceffes  to  fuch  a  height  as  to  mur- 
der all  the  people  they  met  with,  to  rip  open  women 
with  child,  and   commit  every  fpecies  of  cruelty  that 
could  be  invented  upon  the  inhabitants  without  diftinc- 
tion.     The  governor  of  Mawfel  and  Mefopotamia,  be- 
ing informed  of  thefe  unparalleled  outrages,  inarched 
againft  them  with  a  body  of  troops,  and  carried  on  a 
brifk  war  with  them  for  eight  months.     During  this 
period  their  leader  Nafe  Ebn  Al  Azarak  died  ;  and  was 
fucceeded  by    Katri   Ebn  Al  Fojat,  under  whofe  con- 
duct they  continued  their   depredations.     Mufab  not 
being  pleafed  with  his  lieutenant's  management  of  the 
war,  recalled  him,  and  fent  in  his  place  one  Omar  Ebn 
Abdallah  Temimi,  who  gave  the  Azarakkes  a  great  TheyVrs 
overthrow  at  Naifabnr  in  Khorafan,  put  many  of  them  defeated 
to  the  fword,  and  pnrfued   the  reft  as  far  as  Ifpahan  and  difper- 
and  the  province  of  Kerman.     Here  having  received  fed- 
a  reinforcement,  they  returned  into  the  province  of 
Ahwaz,   and  did  incredible  damage  to  the   country 
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through  which  they  pafTed.  But  Omar  advancing  a- 
gainft  them  a  fecond  time,  they  retired  at  his  approach 
to  Al  Madayen,  ravaging  the  diftrict  belonging  to 
the  city  in  a  dreadful  manner.  However,  Omar  pur- 
suing them  thither  alfo,  they  fled  into  the  province  of 
Kerman,  and  thence  gradually  difperfed  themfclves. 
This  year  there  was  a  grievous  famine  in  Syria,  which 
fufpended  all  military  operations. 

The  next  year,  being  the  69th  of  the  Hegira,  Ab- 
dalmalec left  Damafcus  to  march  againft  Mufab.  In 
his  abfenee  he  left  Amru  Ebn  Saad  governor  of  the 
city  ;  but  he  immediately  feized  upon  it  for  himfelf, 
which  obliged  the  khalif  to  return.  After  feveral  fkir- 
mifhes  had  happened  between  fome  detachments  of  the 
khalif's  troops  with  thofe  of  Amru,  a  pacification  was 
concluded  at  the  interceffion  of  the  women  :  but  Ab- 
dalmalec  barbaroufly  put  Amru  to  death  with  his  own 
hand,  notwithftanding  his  promife  ;  and  was  immedi- 
ately feized  with  fuch  a  tremor,  that  he  loft  the  ufe  of 
alinoft  all  his  faculties,  and  was  obliged  to  be  laid  in 
bed.  In  the  mean  time  the  palace  was  attacked  by 
Yahyah,  Amru's  brother,  at  the  head  of  1000  Haves. 
After  a  warm  difpute,  they  forced  open  the  gates, 
killed  feveral  of  the  guards,  and  were  upon  the  point 
of  entering  the  palace,  when  the  people  within  threw 
Amru's  head  among  them.  This  fo  cooled  their  ar- 
dour, that  they  defifted  from  the  attempt;  and  fome 
money  having  been  afterwards  diftributed  among  them, 
they  retired.  So  great,  however,  was  Abdalmalec's 
avarice,  that  after  the  tumult  was  appeafed,  he  recal- 
led all  the  money  which  had  been  diftributed,  and  com- 
manded it  to  be  depofited  in  the  public  treafury. 

In  the  70th  year  of  the  Hegira,  the  Greeks  made 
an  irruption  into  Syria  ;  and  Abdalmalec  having  occa- 
lion for  all  his  forces  to  act  againft  Abdallah  Ebn  Zo- 
beir,  was  obliged  to  pay  a  tribute  of  1000  dinars  per 
day,  according  to  Theophancs,  and  fend  every  year 
365  (laves  and  as  many  horfes  to  Conftantinople.  In 
this  treaty  it  was  alfo  ftipulated,  that  the  revenues  of 
Cyprus,  Armenia,  and  Heria,  fhould  be  equally  divi- 
ded between  the  khalif  and  the  Greek  emperor. 

Abdalmalec  being  now  at  leifure  to  pnrfue  his  in- 
tended expedition  againft  Mufab,  marched  againft  him 
in  perfon ;  and  having  arrived  at  Mafken,  a  fmall  town 
on  the  frontiers  of  Mefopotamia,  where  he  was  waited 
for  by  Mufab,  the  latter  was  defeated  through  the 
treachery  of  the  troops,  and  himfelf  killed.  After  the 
battle,  Abdalmalec  repaired  to  Cufa,  where  he  was  re- 
ceived with  the  utmolt  fubmufion  ;  and  people  of  all 
ranks  came  in  crowds  to  take  the  oath  of  allegiance  to 
him.  He  then  ordered  vaft  fums  of  money  to  be  dif- 
tributed among  them,  and  gave  a  fplendid  entertain- 
ment to  his  new  fubjects,  to  which  even  the  meaneft  of 
them  were  not  refilled  admittance.  During  this  enter- 
tainment, the  unfortunate  Mufab's  head  was  prefented 
to  the  khalif  ;  upon  which  one  of  the  company  took 
occalion  to  fay  to  him,  "  I  faw  Hofein's  head  in  this 
fame  caltle  prefented  to  Obeidallah  ;  Obtidallah's  to  Al 
Mokhtar  ;  Al  Mokhtar's  to  Mufab  ;  and  now  at  laft 
Mufab's  to  yourfclf."  This  observation  fo  affected  the 
khalif,  that,  either  to  avert  the  ill  omen,  or  from  fome 
other  motive,  he  ordered  the  caftle  to  be  immediately 
demolifhed.  Abdallah  Ebn  Zobeir,  in  the  mean  time, 
having  received  the  melancholy  news  of  the  defeat  and 
death  of  his  brother,  affcmbled  the  people  of  Mecca, 
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and  from  the  pulpit  made  a  fpeech  fuitable  to  the  oc-    Arabia. 
caiion.     He  alfo  did  his  utmoft  to  put  Mecca    in  a  *■— v— ' 
proper  pofture  of  defence,  expecting  a  fpeedy  vifit  from 
his  formidable  competitor,  who  now  gave  law  to  Irak, 
Syria,  and  Egypt,  without  controul. 

Soon  after  Abdalmalec's  return  to  Damafcus,  he  ap- 
pointed his  brother  Baihar  governor  of  Cufa ;  and  Kha- 
led  Ebn  Abdallah  governor  of  Bafra.  The  latter  had 
no  fooncr  entered  upon  his  office,  than  he  indifcreetly 
removed  from  the  command  of  the  army  Al  Mohalleb, 
one  of  the  greateft  generals  of  the  age  ;  appointing  in 
his  room  Abdalaziz,  who  was  greatly  his  inferior  in 
military  Ikill.  Of  this  difmiffion  the  Azarakites  being 
informed,  they  immediately  attacked  Abdalaziz,  en- 
tirely defeated  him,  and  took  his  wife  prifoner.  A  dif- 
pute arifing  among  the  victors  about  the  price  of  that 
lady,  one  of  them,  to  end  it  immediately  cut  off  her 
head.  Upon  this  difafter,  Khaled  was  commanded  to 
replace  Al  Mohalleb,  which  he  did ;  and  having  in  con-  t.j 
junction  with  him  attacked  the  Azarakites,  forced  their  Azarakite» 
camp,  and  entirely  defeated  them.  defeated! 

In  the  72d  year  of  the  Hegira,  Abdalmalec  having 
no  enemy  to  contend  with  but  Abdallah  Ebn  Zobeir, 
made  great  preparations  for  an  invafion  of  Hejaz,  gi- 
ving the  command  of  the  army  to  be  employed  on  this 
occalion  to  Al  Hcjaj,  one  of  his  moft  warlike  and  elo- 
quent captains.  Before  that  general  had  put  his  army 
in  march  for  Mecca,  he  offered  his  protection  to  all  the 
Arabs  there  that  would  accept  of  it.  Abdallah  being 
informed  of  the  enemy's  approach,  fent  out  feveral  par- 
ties of  horfe  to  reconnoitre,  and  give  him  intelligence 
of  their  motions.  Between  thefe  and  fome  of  Al  He- 
jaj's  advanced  guards  feveral  fkirmifhes  happened,  in 
which  Abdallah's  men  had  generally  the  worft.  This 
encouraged  Al  Hejaj  to  fend  to  the  khalif  for  a  rein- 
forcement, his  troops  amounting  to  no  more  than  2000 
men,  who  were  infufficient  for  reducing  Mecca.  He 
affured  him  at  the  fame  time,  that  Abdallah's  fierce- 
nefs  was  very  much  abated,  and  that  his  men  deferted 
to  him  daily.  The  khalif,  upon  this,  ordered  a  reinforce- 
ment of  5000  men  under  the  command  of  Tharik  Ebn  14J 
Amer  ;  but  notwithftanding  this  additional  ftrength,  Mecca  be- 
he  made  but  little  progrefs  in  the  fiege  for  fome  time,  fieged  by 
While  he  battered  the  temple  of  Mecca  with  his  ma-  A1  HeJaJ' 
chines,  it  thundered  and  lightened  fo  dreadfully,  that 
the  Syrians  were  flruck  with  terror,  and  refufed  to  play 
any  longer  upon  that  edifice.  Upon  this  Al  Hc- 
jaj ftuck  the  corner  of  his  veft  into  his  girdle,  and  put- 
ting into  it  one  of  the  ftones  that  was  to  be  difcharged 
out  of  the  catapults,  flang  it  into  the  town,  and  this 
occafioned  the  recommencement  of  the  operations.  The 
next  morning  the  Syrianswcrc  annoyed  by  frcfhflorms, 
which  killed  12  men,  and  quite  difpirited  them.  Al 
Hejaj,  however,  animated  them,  by  obferving  that  he 
was  a  fon  of  Tehama  ;  that  this  was  the  ftorm  of  Te- 
hama, and  that  their  adverfaries  fuffered  as  much  as 
they.  The  day  following  fome  of  Abdallah's  men 
were  killed  by  a  very  violent  ftorm,  which  gave  Al  He- 
jaj a  farther  opportunity  of  animating  his  troops.  At 
laft,  Abdallah  having  been  deferted  by  moft  of  his 
friends,  10,000  of  the  inhabitants  of  Mecca,  and  even 
by  his  own  fons  Hamza  and  Khobeib,  defircd  to  know 
his  mother's  fentimentsas  to  whatcourfehe  was  totakc, 
He  reprefented  to  her,  that  he  was  almoit  entirely  a- 
bandoned  by  his  fubjects  and  relation*  ;  that  the  few 
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who  perMed  in  their  fidelity  to  him  could  fcarce  en- 
able him  to  defend  the  city  any  longer  ;  and  that  the 
Syrian  khalif  would  grant  him  any  terms  he  fhould 
think  fit  to  demand.  His  mother,  however,  being  of  an 
inflexible  refolution,  and  not  able  to  bear  the  thoughts 
of  feeing  her  fon  reduced  to  the  rank  of  a  private  per- 
fon,  being  heffclf  the  daughter  of  Abu  Beer  the  firft 
khalif,  advifed  him  by  no  means  to  furvive  the  fove- 
reignty,  of  which  he  was  on  the  point  of  being  depri- 
ved. This  advice  being  agreeable  to  his  ownfentiments, 
he  refolved  to  die  in  defence  of  the  place.  In  purfu- 
ance  of  this  refolution,  he  defended  the  city,  to  the  a- 
mazement  of  the  befiegers,  for  ten  days,  though  defti- 
tute  of  arms,  troops,  and  fortifications.  At  laft,  ha- 
ving taken  a  final  leave  of  his  mother,  and  being  ani- 
mated by  defpair,  he  made  a  fally  upon  the  enemy,  de- 
ftroyed  a  great  number  of  them  with  his  own  hand, 
and  was  at  length  killed  fighting  valiantly  upon  the 
fpot.  At  the  laft  interview  he  had  with  his  mother,  {he 
is  faid  to  have  defired  him  to  put  off  a  coat  of  mail  he 
had  on  for  his  defence;  and, in  order  to  infpire  him  with 
the  greater  fortitude,  the  gave  him  a  draught  in  which 
a  whole  pound  of  mufk  had  been  infufed.  Al  Hejaj 
ordered  his  head  to  be  cut  off,  and  his  body  to  be  af- 
fixed to  a  crofs ;  and  byreafonof  the  mufk  he  had  drank, 
ihe  body  emitted  a  grateful  odour  for  feveral  days. 

By  the  reduction  of  Mecca,  and  the  death  of  Ab- 
dalla  Ebn  Zobeir,  Abdalmalec  remained  fole  mafter 
of  the  Mollem  empire  ;  but  he  fuftained  a  great  lofs 
next  year,  in  having  an  army  of  100,000  men  to- 
tally cut  off  by  the  Khazarians  in  Armenia.  The  go- 
vernor, however,  having  marched  in  perfon  againft 
them  at  the  head  of  only  40,000  men,  but  all  chofen 
troops^  penetrated  into  the  heart  of  Armenia,  defeat- 
ed and  difperfed  a  large  body  of  the  Khazarians,  drove 
them  into  their  temples,  and  reduced  them  to  allies. 
One  of  his  generals  alfo  defeated  an  army  of  80,000 
Khazarians  at  the  Iron  or  Cafpian  gates,  and  de- 
flroyed  a  great  number  of  them,  obliging  the  reft  to 
embrace  the  Mahometan  religion. 

Al  Hejaj,  in  confequence  of  his  fervices,  was  made 
governor,  firft  of  Medina,  and  then  of  Irak,  Khorafan, 
and  Sijiftan  ;  in  all  which  places  he  behaved  with  the 
greateft  cruelty.  Having  entered  the  city  of  Cufa 
muffled  up  in  his  turbant,  he  was  furrouiided  by  crowds 
of  people  who  prefled  forward  to  fee  him.  He  told 
them  their  curiofity  would  foon  be  gratified  ;  which  he 
effectually  did,  by  afcending  the  pulpit,  and-treating 
them  in  a  very  coarfe  manner;  fwearing  that  he  would 
makethe  wicked  bear  his  own  burden,  and  fit  him  with 
his  own  fhoe  ;  and  telling  them,  among  other  things, 
that  "  he  imagined  he  faw  the  heads  of  men  ripe  and 
ready  to  be  gathered,  and  turbants  and  beards  be- 
fprinkled  with  blood."  At  Bafra  he  made  a  fpeech 
much  to  the  fame  purpofe  ;  and,  to  give  the  inhabi- 
tants a  tafte  of  his  difcipline,  caufed  one  of  them  who 
had  been  informed  againft  as  a  rebel  to  be  beheaded 
on  the  fpot  without  any  trial.  So  great  indeed  was 
the  abhorrence  in  which  he  was  held  by  thofe  over 
whom  he  prelided,  that  having  once  recommended 
himfelf  to  the  prayers  of  a  religious  Mollem,  the  latter 
inltantly  prayed,  that  it  would  pleafe  God  to  kill  Al 
Hejaj  quickly  ;  "  for  nothing,  faid  he,  could  be  more 
advantageous  for  himfelf  or  the  people."  In  confe- 
oiienceof  thefe  cruelties,  rebellions  were  foon  raifed  a- 
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gainft  him  ;  but  they  were  calily  fupprcfl'cd,  and  Al  He- 
jaj continued  in  the  full  enjoyment  of  all  his  employ- 
ments till  he  died. 

In  the  76th  year  of  the  Hegira,  one  Saleh  Ebn  Marj,  Salch"and 
a  hot-headed  enthufiaft,  and  Shebib  Ebn  Zeid,  a  Kha-  sllcbib  re- 
rejite,  took  up  arms  againft  the  khalif.  They  had  con-  bc'- 
fpired  againft  him  the  year  before  when  on  a  pilgrimage 
to  Mecca  ;  and  Al  Hejaj  had  been  ordered  tolcizethcm.: 
but  at  that  time  they  found  means  to  make  their  efcapc  ; 
and  having  now  alfemblcd  about  120  men,  Saleh  was 
proclaimed  emperor  of  the  faithful  at  Daras  in  Mesopo- 
tamia. The  governor  foon  received  intelligence  of 
their  motions  ;  and  ordered  a  body  of  joo  men,  under 
the  command  of  one  Adi,  to  march  againft  them  :  but 
that  general,  being  afraid  to  attack  them  notwithstand- 
ing his  fuperiority  in  numbers,  demanded  a  reinforce- 
ment. He  therefore  was  fupplied  with  500  more 
troops,  with  which  he  advanced  to  Daras  :  but  being 
ftill  afraid  of  the  rebels,  he  entered  into  negociations 
with  them  ;  during  which  they  attacked  him,  entirely 
defeated  his  army,  and  made  themfelves  matters  of  his 
camp.  Upon  this  the  governor  fent  a  detachment  of  Their  bra- 
1500  horfe  againft  them;  but  the  rebels,  notwith- very, 
{landing  the  fmallnefsof  theirnumber,  defended  them- 
felves  in  fuch  a  manner,  that  the  khalif 's  troops  were 
forced  to  difmount  and  fight  on  foot.  The  engage- 
ment continued  till  night  ;  when  the  rebels,  finding 
themfelves  unable  to  contend  with  fuch  numbers,  reti- 
red to  Mawfel.  After  this,  Al  Hejaj  being  informed 
that  they  had  taken  port  at  Dafcara,  fent  againft  them 
an  army  of  jooo  men.  The  rebels,  hearing  of  this  for- 
midable army,  abandoned  their  camp  ;  but  were  fo 
clofely  purfued,  that  they  found  themfelves  obliged  to 
ftand  an  engagement  at  Modbaj,  ai'mall  village  on  the 
Tigris.  Saleh's  forces,  confifting  only  of  three  compa- 
nies of  30  men  each,  were  foon  thrown  into  diforder, 
and  himfelf  killed  :  but  Shebib  made  an  excellent  re- 
treat to  a  neighbouring  caftle  ;  from  whence  he  {allied 
out  at  midnight  on  the  khalif's  forces,  penetrated  to  the 
very  heart  of  the  camp,  where  he  wounded  the  gene- 
ral himfelf,  and  difperfed  the  greateft  part  of  his  army. 

After  this  victory,  the  rebels  became  terrible  even  Al  Hejaj 
to  Al  Hejaj  himfelf,  whom  they  afterwards  defeated  in  defeated  by 
feveral  engagements  ;  and  taking  advantage  of  his  be-  sk™l>' 
ing  at  Bafra,  made   themfelves  mailers  of  Cufa  with 
little  oppofition.     Al   Hejaj  was  now  conftrained  to 
write  to  the  khalif  for  a  ftrong  detachment  of  the  Sy- 
rian troops,  with  which  he  advanced  againft  Shebib  ; 
whofe  army  bearing  no  proportion  to  that  of  Al  He- 
jaj, the  former  was  totally  defeated,  had  his  wife's 
brother  killed  in  the  action,  and  was  obliged  to  fly  in- 
to Kerman.  Having  rcfreihed  his  men  in  this  province, 
he  again  advanced  to  Ahwaz,  where  he  was  met  by  one 
of  Al  Hejaj's  generals  at  the  head  of  the  Syrian  army. 
Shebib  defended  himfelf  with  incredible  valour,  and       l,~ 
feveral  times  repulfed  the  khalif's  forces;  but  being  o-  Shebib's 
verpowered  by  numbers,  as  his  army  confifted  of  no  valour  acd 
more  than  600  men,  he  was  at  laft  put  to  flight,  and  death- 
in  palling  a  bridge,  was  thrown  off  by  his  horfe  and 
drowned.     His  body  was  drawn  up  by  a  net,  and  the 
head  fent  to  Al  Hejaj,  who  was  not  a  little  pleafed 
at  the  fight.     After  his  death,  the  rebels  quarrelled  a- 
mong  themfelves,  fo  that  the  khalif's  troops  cut  off  the 
greateft  part  of  them.     The  remainder,  under  Katri 
Ebn  Fojat,  fled  to  Tabreftan.    Here  they  were  kind- 
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lr  received  by  Afliid  the  king,  who  had  afligned  them 
pare  of  his  territories  for  their  habitation.  But  they 
had  not  been  long  fettled  before  they  infifled  upon 
Afliid's  either  embracing  Mahometanifrn,  or  paying 
them  an  annual  tribute  ;  which  he  refilling,  they  drove 
him  into  Irak,  where  he  implored  the  khalif's  protecti- 
on. Afliid  afterwards  conducted  a  body  of  Modem  troops 
into  Tabreftan  ;  where  they  fell  upon  the  rebels  with 
fuch  fury,  that  they  killed  Katri  himfelf,  cut  a  great 
number  of  his  men  to  pieces,  and  took  all  the  reft  pri- 
foners. 

This  year  alfo  (the  76th  of  the  Hegira)  money 
was  firft  coined  in  Arabia.  Before  this  time,  the  di- 
nars, or  gold  coins,  had  Greek  inferiptions  ;  and  the 
dirhems,  or  filver  ones,  Perfic  inferiptions.  The  firft  e- 
reetion  of  a  mint  in  Arabia  was  occalioned  by  the  fol- 
lowing accident.  Abdalmalcc  added  to  the  letters  he 
wrote  to  the  Greek  emperor  this  fliort  pafllige  of  the 
Koran,  "  Say  God  is  one  ;"  or  "  Say,  there  is  one 
God  ;"  and  then  inferred  the  year  of  the  Hegira,  with 
the  name  of  the  prophet,  in  fuch  a  manner  as  gave  the 
emperor  great  offence.  Upon  this  he  wrote  to  Abdal- 
malcc, deftring  him  to  alter  that  manner  of  writing, 
or  he  would  fend  him  fome  coins  in  which  the  name 
of  Mahomet  mould  be  mentioned  in  fuch  a  manner  as 
would  not  prove  very  agreeable.  Abdalmalec  now  re- 
folved  to  coin  money  of  his  own  ;  and  accordingly  fome 
dirhems  were  this  year  ftamped  by  Al  Hejaj,  with 
the  infeription  Alia  Samad,  "  God  is  eternal ;"  which 
gave  great  offence  to  the  fuperftitious  Modems,  as  they 
imagined  that  the  name  of  God  would  be  thereby  pro- 
faned by  the  touch  of  unclean  perfons. 

In  the  77th  year  of  the  Hegira,  the  Arabs  made  an 
incnrfion  into  the  imperial  territories,  and  had  Lazica 
and  Bernucium  betrayed  to  them ;  and  the  next  year 
they  made  themfelves  mafters  of  Africa  Propria,  de- 
molifliing  the  city  of  Carthage  fo  effectually,  thatfearce 
a  veftige  of  it  was  left.  They  were  foon  driven  out, 
however,  by  John  the  Patrician,  a  man  of  great  valour 
and  experience  in  war  j  but  returning  with  a  fuperior 
force,  they  obliged  John  in  his  turn  to  fly  to  Conftan- 
tinople. 

The  79th  year  of  the  Hegira  is  remarkable  for  no- 
thing but  the  rebellion  of  Abdalrahman  in  Perfia  ;  who 
drove  the  Khakan,  or  emperor  of  the  Turks,  Tartars, 
or  Moguls,  out  of  that  country  :  but  the  following 
year,  one  of  the  Greek  generals  named  Heraclins  pe- 
netrated into  Syria  as  far  as  Samofata,  and  deftroyed 
200,000  Arabs,  ravaging  the  country  in  a  terrible 
manner  ;  and  Abdalrahman  was  defeated  and  killed 
by  Al  Hejaj,  after  a  great  number  of  engagements, 
fome  fay  81,  and  others  100.  In  the  83d  year  of  the 
Hegira,  the  nobility  of  Armenia  revolting,  drove  the 
Arabs  out  of  that  province ;  but  Mahomet,  one  of  the 
khalif 's  generals,  entering  the  country  with  a  power- 
ful army,  got  the  authors  of  the  revolt  into  his  hands, 
and  caufed  them  all  to  be  burnt  alive.  Encouraged 
by  this  fuccefs,  the  Modems  invaded  Cilicia  under 
one  Azar  ;  but  were,  to  the  number  of  10,000,  cut 
in  pieces  by  Heraclius ;  and  the  next  year,  having  a- 
gain  entered  that  country,  12,000  of  them  were  de- 
ftroyed by  the  fame  general,  and  the  reft  forced  to  fly 
into  their  own  country. 

In  the  S6th  year  of  the  Hegira  died  the  khalif 
Abdalinalcc,  after  a  reign  of  21  years.     He  is  faid  to 


have  had  fuch  a  {linking  breath,  that  the  flics  which 
accidentally  fettled  on  his  lips  were  almofl  inftantly 
ftruck  dead  by  it.  He  was  fucceeded  by  Al  Walid", 
who  greatly  extended  the  Modem  dominions.  The  firft 
year  of  his  reign,  one  of  his  generals  having  palled  the 
Oxus  (now  the  Jihum),  defeated  a  numerous  army 
of  Turks  and  Tartars.  He  then  over-ran  and  entirely 
reduced  the  countries  of  Sogd  or  Sogdiana,  Bagrafs, 
Shafh,  Targana,  and  the  whole  immenfe  tract  going 
under  the  name  of  Mawaralnahr,  or  Great  Buckharia. 
He  alfo  conquered  the  khan  of  Khowarazm,  obliging 
him  to  pay  an  annual  tribute  of  two  millions  of  dinars. 
About  the  fame  time  another  general  called  Maho?net 
made  an  irruption  into  India,  and  fnbdued  a  confider- 
able  part  of  that  country.  He  alfo  entirely  fubdned  the 
kingdom  of  Al  Sind,  lying  between  Perlia  and  India. 
In  this  expedition,  Derarking  of  Al  Sind  was  defeated 
and  killed,  and  had  his  head  cut  off  by  Mahomet. 

In  the  90th  year  of  the  Hegira,  the  Modems  made  an 
irruption  into  Capadocia,  defeated  the  emperor's  army 
who  oppofed  them,  and  took  the  city  of  Tyana.  The 
next  year  they  made  another  incurfion  into  the  impe- 
rial territories,  whence  they  carried  off  vaft  numbers 
of  llaves ;  and  the  year  following  one  Othman  pene- 
trated into  the  heart  of  Cilicia,  where  he  made  himfelf 
mailer  of  feveral  cities,  but  does  not  appear  to  have 
long  kept  his  conquefts. 

In  the  93d  year  of  the  Hegira,  anfwering  to  that  of 
Chrift  712,  Tarek  EbnZarka  made  a  defcentinto  Spain, 
defeated  Roderic  the  laft  king  of  the  Goths,  redu- 
ced the  city  of  Toledo,  and  over-ran  a  confiderable 
part  of  the  kingdom.  Being  afterwards  joined  by 
Mufa,  commander  of  the  African  Modems,  the  two  ge- 
nerals made  themfelves  mafters  of  moftof  the  fortreffes, 
fubjugaiing  in  a  manner  the  whole  country,  and  obli- 
ging it  to  pay  tribute  to  the  khalif.  In  thefe  expedi- 
tions the  Modems  acquired  fpoils  of  immenfe  value  ; 
and,  amongft  other  things,  an  exceeding  rich  table, 
called  by  the  Arab  writers  "the  table  of  Solomon  the 
fon  of  David."  According  to  thefe  writers,  this  table 
confuted  entirely  of  gold  and  filver,  and  was  adorned 
with  three  borders  of  pearls  ;  but  Roderic  of  Toledo, 
a  Spanilh  hiftorian,  fays  it  confiited  of  one  entire  ftone, 
of  a  green  colour,  and  of  an  immenfe  fize,  being  no 
lefs  than  365  feet.  He  adds,  that  it  was  found  in  a 
certain  village  or  town,  near  the  mountain  called  in 
his  days  Jibal  Soliman,  or  "  the  mountain  of  Solo- 
mon." 

After  Mufa  and  Tarik  had  committed  dreadful  de- 
predations in  Spain,  they  were  both  recalled  by  the 
khalif;  but  the  next  year,  Tarik  having  undertaken  a- 
nother  expedition  into  the  fame  country,  landed  a  body 
of  12,000  men  at  Gibraltar,  with  which  he  plunder- 
ed the  whole  province  of  Bastica,  and  over-ran  the 
greateft  part  of  Lufitania.  Roderic  hearing  of  thefe 
depredations,  fent  againft  him  an  army  of  raw  undifci- 
plined  troops,  who  were  eafiiy  defeated,  and  moft  of 
them  left  dead  on  the  fpot;  which  fo  animated  the  A- 
rab  commander,  that  he  refolved  not  to  lay  down  In > 
arms  till  he  had  made  an  abfolutc  conqueft  of  Spain. 
About  the  fame  time  that  Tarif  made  fuch  progrefs  in 
Spain,  another  Modem  general  entered  Pifidia  with  a. 
powerful  army,  took  the  city  of  Antioch,  and,  after 
having  ravaged  the  country,  retired  into  the  khalif'.-. 
territories  with  very  little  lofs. 
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In  the  95'tli  year  of  the  Hcgira  died  Al  Hejaj  go- 
vernor of  Irak,  &c.  after  he  had  prcllded  over  that 
country  20  years.  He  exercifed  fuch  cruellies  upon 
thofe  who  were  in  fubjection  to  him,  that  he  is  laid  to 
have  killed  120,000  men,  and  to  have  fullered  50,000 
men  and  30,000  women  to  perifh  in  prifon.  To  ex- 
cufe  this  cruelty,  he  ufed  frequently  to  fay,  That  a 
fevere,  or  even  violent  government,  is  better  than  one 
too  weak  and  indulgent;  as  the  firft  only  hurts  parti- 
cular perfons,  but  the  latter  the  whole  community. 
This  year  alfo  the  Arabs  gained  a  complete  victory  in 
Spain  over  Roderic  king  of  the  Goths,  who  periihed 
in  the  action.  In  this  campaign,  Tarif  polleffed  him- 
felf  of  immenfe  treafures  ;  by  which  means  he  was  ena- 
bled to  reward  not  only  his  officers,  but  common  fol- 
diers  alfo.  In  the  eaftern  parts  of  the  world  alfo,  the 
Arabs  were  this  year  very  formidable  ;  Moilema,  an  A- 
rab  general,  having  entered  the  imperial  territories, ra- 
vaged the  whole  province  of  Galatia,  carrying  off  with 
him  many  rich  fpoils,  and  a  vaft  number  of  prifoners. 
The  Greek  emperor,  hearing  that  Al  Walid  deiigned  to 
attack  him  both  by  lea  and  land,  fent  fome  of  his  no- 
bles to  treat  of  a  peace  ;  and,  among  other  things,  de- 
iired  them  to  bring  him  a  particular  account  of  the 
force  with  which  the  khalif  defigned  to  invade  the 
Greek  empire.  This  they  reprefented  as  fo  terrible, 
that  it  would  be  next  to  impollible  to  oppofe  it.  The 
emperor  therefore  caufed  a  great  number  of  light  fhips 
to  be  built,  the  walls  to  be  repaired,  and  ordered  fuch 
of  the  citizens  as  had  not  laid  up  provilions  for  three 
years  to  depart  the  city.  Al  Walid,  in  the  mean  time, 
continued  his  warlike  preparations  with  the  utmoft  vi- 
gour, being  determined  to  make  himfelf  mafter  of 
Conltantinople  in  a  fmgle  campaign. 

In  the  96th  year  of  the  Hegira  died  the  khalif  Al 
Walid,  and  was  fucceeded  by  his  brother  Soliman. 
This  year  the  Modem  conquelts  on  the  eaft  fide  were 
increafed  by  the  reduction  of  Tabreftan  and  Jurgan  or 
Georgiana.  In  Spain,  alfo,  the  city  of  Toledo  which 
had  revolted  was  reduced,  and  Ctefar-Augufta,  now 
Saragofla,  as  well  as  feveral  others.  The  next  year 
Moflema  fet  out  for  Conftantinople,  which  he  befieged 
without  fuccefs  till  the'  99th  year  of  the  Hegira  ;  at 
which  time  he  was  obliged  to  return,  after  having  loft 
before  it  120,000  men.  The  foldiers  were  reduced  to 
the  greater!  extremities  of  hunger,  being  forced  to  live 
upon  hides,  the  roots  and  bark  of  trees,  the  moft  noi- 
fome  animals,  and  even  the  dead  bodies  of  their  com- 
panions. This  year  alfo  (the  99th  of  the  Hegira)  is 
remarkable  for  the  death  of  the  khalif  Soliman.  Ac- 
cording to  fome,  he  was  poifoned  by  Yezid  his  brother, 
governor  of  Perfia,  who  was  difpleafed  with  his  having 
appointed  his  .coufm-german,  Omar  Ebn  Abdalaziz 
as  his  fucceflbr,  to  the  exclulion  of  himfelf.  Accord- 
ing to  others,  he  died  of  an  indigeftion  ;  which  is  not 
greatly  to  be  wondered  at,  if,  as  thofe  authors  fay,  he 
ufed  to  devour  100  pounds  weight  of  meat  every  day, 
and  dine  very  heartily  after  eating  three  lambs  roafted 
for  breakfaft.  In  the  latter  part  of  his  reign,  the  Mo- 
fleras  were  by  no  means  fuccefsful  in  Spain  ;  the  king- 
dom of  Navarre  being  founded  at  this  time  by  Pela- 
gius,  or  Pelayo,  whom  the  Arabs  were  never  able  to 
reduce. 

The  new  khalif  Omar  Ebn  Abdalaziz  was  by  no 
means  of  a  martial  character  ;  but  is  faid  to  have  been 


very  pious,  and  pofTelfed  of  very  amiable  qualities.    He   An' 

fupprefled  the  ufual  malediction,  which  was  folemnly  ' v ' 

pronounced  by  the  khalifs  of  the  houfe  of  Ommiyah 

againft  the  houfe  of  Ali ;  and  ahvayslhowed  great  kind- 

nefs  to  the  latter.     He  was  poifoned  by  Yezid,  alter  ajsfcw  khalif 

ihort  reign  of  two  years  and  five  months.     It  is  rcla- poifoned. 

ted,  as  an  inftance  of  this  khalifs  humility,  that  w  lien 

Moflema  vifited  him  in  his  lait  ficknefs  occalioncd  by 

the  poifon,  he  lay  upon  a  bed  of  palm-tree  leaves,  fup- 

ported  by  a  pillow  formed  of  beafts  fkins,  and  covered 

with  an  ordinary  garment.     He  had  alfo  on  a  dirty 

lhirt  ;  for  which  Moilema  blamed  his  filler  Fatima,  O- 

mar's  wife  ;  but  Ihe  excufed  herfclf  by  tellinghim,  that 

the  emperor  of  the  faithful  had  not  another  fhirt  to 

put  on. 

Concerning  Yezid  the  fucceffor  of  Omar,  we  find 
very  little  worth  mentioning.  He  did  not  long  enjoy 
the  dignity  he  had  fo  iniquitoufiy  purchafed,  dying  af- 
ter a  reign  of  little  more  than  four  years.  He  died  of 
grief  for  a  favourite  concubine  named  Hababah,  who 
was  accidentally  choked  by  a  large  grape  which  ftuck 
in  her  throat. 

Yezid  was  fucceeded  by  his  brother  Hefham,  who 
afcended  the  throne  in  the  105th  year  of  the  Hegira. 
In  the  fecond  and  third  year  of  his  reign,  feveral  in- 
curfions  were  made  into  the  imperial  territories,  but  ge- 
nerally without  fuccefs.     In  the  109th  year  of  the  He-       1-2 
gira,  Moilema  drove  the  Turks  out  of  Armenia  andThe  Turk* 
Aderbijan,  and  again  confined  them  within  the  Cafpian'^'"''-11- 
gates.     The  next  year  he  obliged  them  to  take  an  oath 
that  they  would  keep  their  own  country  ;  but  this  they 
foon  violated,  and  were  again  driven  back  by  Moflema. 
About  this  time  alfo  the  Arabs,  having  paired  the  Py-France  in- 
renees,  invaded  France  to  the  number  of  400,000,  in-vaded  by 
eluding  women  and  llavcs,  under  the  command  of  onethe  Arabs. 
Abdalrahman.     Having  advanced  to  Aries  upon  the 
Rhone,  they  defeated  a  large  body  of  French  that  op- 
pofed  them  ;  and  having  alio  defeated  Count  Eudo, 
they  purfued  him  through  feveral  provinces,  wafted  the 
whole  country  with  fire  and  fword,  making  themfelves 
mafters  of  the  city  of  Tours,  moft  of  which  they  redu- 
ced to  allies.     Here,  however,  a  ftop  was  put  to  their       174 
devaluations  by  Charles  Martel  ;  who,  coming  up  with  They  are 
them  near  the  above-mentioned  city,  engaged  them  for"tterly  de- 
feven  days  together,  and  at  laft  gave  them  a  total  o-  j"1^  ny 
verthrow.     The  French  general  made  himfelf  m after Martel. 
of  all  their  baggage  and  riches;  and  Abdalrahman, 
with  the  lhattered  remains  of  his  army,  reached  the 
frontiers  of  Spain  with  the  utmoft  difficulty.     The  fol- 
lowing year  alfo,  according  to  fome  hiflorians,    the 
Arabs  were  overthrown  at  Uliberis,  fcarce  any  of  them 
making  their  efcape.     To  make  amends  for  this  bad 
fortune,  however,  the  khalifs  arms  were  fuccefsful 
againft  the  Turks,  who  had  again  invaded  fome  of  the 
eaftern  provinces. 

In  the  125th  year  of  the  Hegira  died  the  khalif  He- 
fham, after  a  reign  of  19  years  feven  months  and  ele- 
ven days.  He  was  fucceeded  by  Al  Walid  II.  who  is 
reprefented  as  a  man  of  a  moft  dilfolute  life,  and  was 
affaffinated  the  following  year,  on  account  of  his  profef- 
fihg  Zendicijm,  a  fpecies  of  infidelity  nearly  refembling 
Sadducifni.  He  was  fucceeded  by  Yezid  the  fon  of 
Al  Walid  I.  who  died  of  the  plague  after  a  reign  of 
fix  months  ;  and  was  fucceeded  by  Ibrahim  Ebn  Al 
Walid,  an  imprudent  and  ftupid  wince.  He  was  depo- 
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fed  i.i  the  1271I1  year  of  the  Hegira  by  Menvan  Ebn 
Mahomet,  the  governor  of  Mcfopotamia  ;  who  gave  out 
as  a:i  excufe  for  his  revolt,  that  he  intended  to  revenge 
the  murder  of  the  khalif  Al  Walid  II.  He  was  no 
fooner  feated  on  the  throne,  than  the  people  of  Hems 
rebelled  againft  him.  Againft  them  the  khalif  march- 
ed with  a  powerful  army  ;  and  alking  them  what  could 
excite  tliem  to  this  rebellion,  fummoned  them  to  fur- 
render.  They  allured  him  that  they  were  difpofed  10 
admit  him  into  their  city  ;  and,  accordingly,  one  of 
the  gates  being  opened,  Merwan  entered  with  about 
300  of  his  troops.  The  men  that  entered  with  him 
were  immediately  put  to  the  fword  ;  and  the  khalif 
himfelf  efcaped  with  great  difficulty.  However,  he  af- 
terwards defeated  them  in  a  pitched  battle,  put  a  great 
number  of  them  to  the  fword,  difmantled  the  city,  and 
crucified  600  of  the  principal  authors  of  the  revolt. 

This,  however,  was  far  from  quieting  the  commotions 
in  different  parts  of  the  empire,  The  inhabitants  of 
Damafcus  foon  followed  the  example  of  thofe  of  Hems, 
and  depofed  the  khalif's  governor;  but  Merwan,  im- 
mediately after  the  extinction  of  the  former  rebellion, 
marched  to  Damafcus  with  great  celerity,  entered  the 
city  by  force,  and  brought  to  condign  punifhment  the 
authors  of  the  revolt.  Peace,  however,  was  no  foon- 
er eftablifhed  at  Damafcus,  than  Soliman  Ebn  HelTiam 
fet  up  for  himfelf  at  Bafra,  where  he  was  proclaimed 
khalif  by  the  inhabitants.  Here  he  affembledan  army 
of  10,000  men,  with  whom  he  marched  to  Kinniffin, 
where  he  was  joined  by  vaft  numbers  of  Syrians  who 
flocked  to  him  from  all  parts.  Merwan,  receiving  ad- 
vice of  Soliman's  rapid  progrefs,  marched  againft  him 
with  all  the  forces  he  could  affemble,  and  entirely  de- 
feated him.  In  this  engagement  Soliman  loft  30,000 
men,  fo  that  he  was  obliged  to  fly  to  Hems,  where 
900  men  took  an  oath  to  Hand  by  him  to  the  laft.  Ha- 
ving ventured,  however,  to  attack  the  khalif's  forces  a 
fecond  time,  he  was  defeated,  and  again  forced  to  fly  to 
Hems.  But  being  clofely  pnrfued  by  Merwan,  lie  coii- 
ftituted  his  brother  Saad  governor  of  the  city,  leaving 
with  him  the  fhattered  remains  of  his  troops,  and  him- 
felf fled  to  Tadmor.  Soon  after  his  departure  Merwan 
appeared  before  the  town,  which  he  befieged  for  feven 
months  ;  during  which  time  he  battered  it  inceflantly 
with  So  catapults.  The  citizens  being  reduced  to  the 
laft  extremity,  furrendered,  and  delivered  Saad  into  the 
khalif's  hands.  In  confideration  of  this  fubmiflion, 
Merwan  pardoned  the  rebels,  and  took  them  all  under 
his  protection.  About  the  fame  time,  another  pre- 
tender to  the  khalifat  appeared  at  Cufa ;  but  Merwan 
took  his  meafures  fo  well,  that  he  extinguifhed  this  re- 
bellion before  it  could  come  to  any  height. 

Notwithftanding  the  fuccefs,  however,  that  had  hi- 
therto attended  Merwan,  a  ftrong  party  was  formed 
againft  him  in  Khorafan  by  the  houfe  of  Al  Abbas. 
The  firft  of  that  houfe  that  made  any  confiderable  fi- 
gure was  named  Mahomet,  who  flourifhed  in  the  reign 
of  Omar  Ebn  Abdalaziz.  He  was  appointed  chief  of 
the  houfe  of  Al  Abbas,  about  the  I ooth  year  of  the 
Hegira ;  and  is  faid  to  have  prophefied,  that  after  his 
death,  one  of  his  fons  named  Ibrahim  fhould  prefide 
over  them  till  he  was  killed,  and  that  his  other  fon  Ab- 
dallah  furnained  Abul  Abbas  Al  Saffah,  fhould  be  kha- 
lif, and  exterminate  the  houfe  of  Ommiyah.     Upon 


this  Al  SafFali  was  introduced  as  the  future  fovefeign, 
and  thofe  prefent  killed  his  hands  and  feet. 

After  the  deceafe  of  Mahomet,  his  fon  Ibrahim  no- 
minated as  his  reprefentative  in  Khorafan  one  Abu 
Moflem,  a  youth  of  19  years  of  age  ;  who  beginning 
to  raife  forces  in  that  province,  Merwan  difpatched  a- 
gainft  him  a  body  of  horfe  under  the  command  of  Nafr 
Ebn  Sayer  :  but  that  general  was  entirely  defeated  by 
Abu  Modem,  and  the  greatcft  part  of  his  men  killed. 
The  next  year  (the  128th  of  the  Hegira)  Merwan 
made  vaft  preparations  to  oppofe  Abu  Mollem,  who 
after  the  late  victory  began  to  grow  formidable  to  fe- 
veral  parts  of  the  empire.  According  to  fome  authors, 
Merwan  gained  two  victories  over  fome  of  Ibrahim's 
generals :  but  the  year  following,  Abu  Modem  brought 
fuch  a  formidable  army  into  the  field,  that  the  khalif's 
troops  could  not  make  head  againft  them  ;  his  officers 
in  Khorafan  therefore  were  obliged  either  to  take  an 
oath  of  allegiance  to  Ibrahim,  or  to  qait  the  province 
within  a  limited  time. 

In  the  130th  year  of  the  Hegira,  the  khalif's  gene- 
ral Nafr  having  drawn  together  another  army,  was 
again  defeated  by  Kahtaba  another  of  Ibrahim's  gene- 
rals, and  forced  to  fly  to  Raya,  a  town  of  Dylam,  ac- 
cording to  fome,  or  of  Khorafan,  according  to  others. 
The  next  year  Ibrahim,  having  foolifhly  taken  it  into 
his  head  to  go  on  a  pilgrimage  to  Mecca,  attended  by 
a  numerous  retinue  fplendidly  accoutred,  was  feized 
and  put  to  death  by  Merwan  ;  and  the  year  following 
Abul  Abbas  was  proclaimed  khalif  at  Cufa.  As  foon 
as  the  ceremony  was  ended,  he  fent  his  uncle  Abdallah 
with  a  powerful  army  to  attack  Merwan's  forces  that 
were  encamped  near  Tubar,  at  a  fmall  diftance  from 
Moful,  where  that  khalif  was  then  waiting  for  an  ac- 
count of  the  fuccefs  of  his  troops  under  Yezid  gover- 
nor of  Irak  againft  Khatahba,  one  of  Al  SafFah's  ge- 
nerals. Khatahba  receiving  advice  of  Yezid's  approach, 
immediately  advanced  againft  him,  and  entirely  defeat- 
ed him ;  but  in  crofling  the  Euphrates,  the  waters  of 
which  were  greatly  fwelled,  he  was'  carried  away  by 
the  current  and  drowned.  The  purfuit,  however,  was 
continued  by  his  fon  Hamid,  who  difperfed  the  fugi- 
tives in  fuch  a  manner  that  they  could  never  afterwards 
be  rallied.  At  the  news  of  this  difafter,  Merwan  was 
at  firft  greatly  difpirited  ;  but  foon  recovering  himfelf, 
he  advanced  to  meet  Abdallah.  In  the  beginning  of 
the  battle,  the  khalif  happened  to  difmount ;  and  his 
troops  perceiving  their  fovereign's  horfe  without  his 
rider,  concluded  that  he  was  killed,  and  therefore  im- 
mediately fled  ;  nor  was  it  in  the  power  of  the  khalif 
himfelf  to  rally  them  again,  fo  that  he  was  forced  to 
fly  to  Damafcus  :  but  the  inhabitants  of  that  city,  fee- 
ing his  condition  defperate,  {hut  their  gates  againft  him, 
Upon  this  he  fled  to  Egypt,  where  he  maintained  him- 
felf for  fome  time  ;  but  was  at  laft  attacked  and  killed 
by  Saleh,  Abdallah's  brother,  in  a  town  of  Thebair, 
called  Bi/pr  Kurides.  The  citizens  of  Damafcus,  tho' 
they  had  ihamefully  deferted  Merwan,  refufed  to  open 
their  gates  to  the  victors  ;  upon  which  Saleh  entered 
the  city  by  force,  and  gave  it  up  to  be  plundered  for 
three  days  by  his  foldiers. 

By  the  total  defeat  and  death  of  Merwan,  Al  Saffah 
remained  fole  mafter  of  the  Modem  throne  ;  but  we 
hear  of  no  very  remarkable  events  that  happened  during 
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Arabia,  his  reign ;  only  that  he  mafTacred  great  numbers  of  the 
"— -v— '  partizans  of  the  honfe  of  Ommiyah  ;  and  that  Conftan- 
tine  Copronymus,  taking  advantage  of  the  inteitinc 
divilions  among  the  Modems,  ravaged  Syria.  The 
khalif  died  of  the  fmall-pox  in  the  136th  year  of  the 
Hegira,  in  the  33d  year  of  his  age;  and  was  fucceeded 
hy  his  brother  Al  Manfur.  In  the  beginning  of  Al 
r .,  Manfur's  reign,  hoftilities  continued  againft  the  houfc 
of  Ommiyah,  who  ftill  made  refinance,  but  were  al- 
ways defeated.  Abdallah,  however,  the  khalif's  uncle, 
caufed  himfelf  to  be  proclaimed  khalif  at  Damafcus; 
and  having  aifembled  a  powerful  army  in  Arabia,  Sy- 
ria, and  Mefopotamia,  advanced  with  great  expedition 
to  the  banks  of  the  Mafius  near  Nilibus,  where  he  en- 
camped. Al  Manfur,  being  informed  of  this  rebellion, 
difpatched  Abu  Modem  againft  Abdallah.  This  gene- 
ral, having  haraffed  him  for 'five  months  together,  at 
laft  brought  him  to  a  general  action  ;  and  having  en- 
tirely defeated  him,  forced  him  to  fly  to  Bafra.  Not- 
182,  withstanding  all  his  Services,  however,  Abu  Mollem 
Hemurdcrs  was  loon  after  ungratefully  and  barbaroully  murdered 
u  Mo-  by  Al  Manfur,  on  lbme  ridiculous  pretences  of  being 
deficient  in  refpeet  towards  him. 

After  the  death  of  Abu  Mollem,  one  Sinan  a  Ma- 
gian,  or  adorer  of  fire,  having  made  himfelf  maflerof 
that  general's  treafures,  revolted  againlt  the  khalif  j 
but  he  was  foon  defeated  by  Jamhur  Ebn  Morad,  who 
had  been  fent  againft  him  with  a  powerful  army.  In 
this  expeditionjamhur having  acquired  immenfc  riches, 
the  covetous  difpofuion  of  the  khalif  prompted  him  to 
fend  a  perfon  exprefs  to  the  army  to  feize  upon  all  the 
wealth.  This  fo  provoked  Jamhur,  thatheimmediate- 
ly  turned  his  arms  againft  his  mailer ;  but  was  foon  de- 
feated, and  entirely  reduced.  The  following  year  (the 
139th  of  the  Hegira),  one  Abdalrahman,  of  the  honfe 
of  Ommiyah,  after  the  entire  ruin  of  that  family  in  A- 
fia,  arrived  in  Spain,  where  he  was  acknowledged  kha- 
lif;  nor  did  he  or  his  defcendants  ever  afterwards  own 
fubjeftion  to  the  Arabian  khalifs. 

The  140th  year  of  the  Hegira  is  remarkable  for  an 
Attempt  to  attempt  to  affafEnate  the  khalif.  This  attempt  was 
affaffinate  made  by  the  Rawandians;  an  impious  feet,  who  held 
the  khalif.  the  doctrine  of  metempfychofis  or  tranfmigration. — 
They  firft  offered  Al  Manfur  divine  honours,  by  going 
in  proceffion  round  his  palace,  as  the  Modems  were 
wont  to  do  round  the  Caab  ;  but  the  khalif,  highly  in- 
cenfed  at  this  impiety,  ordered  100  of  the  principal  of 
them  to  be  imprifoned.  Thefe  however  were  foon  re- 
leafed  by  their  companions;  who  then  went  in  a  body 
to  the  palace  with  an  intention  to  murder  their  fove- 
reign  :  but  he  being  a  perfon  of  uncommon  bravery, 
though  he  was  furprifed  with  very  few  attendants, 
mounted  a  mule,  and  advanced  towards  the  mutineers 
with  an  intention  to  fell  his  life  as  dear  as  poffible.  In 
the  mean  time,  Maan  Ebn  Zaidat,  one  of  the  chiefs  of 
the  Ommiyan  faction,  who  had  concealed  himfelf  in 
order  to  avoid  the  khalif's  refentment,  fallied  out  of 
his  retreat,  and  putting  himfelf  at  the  head  of  Al  Man- 
fur's  attendants,  charged  the  rebels  with  fuch  fury, 
that  he  entirely  defeated  them.  This  generofity  of 
Maan  was  fo  remarkable,  that  it  afterwards  paSTed  in- 
to a  proverb.  On  this  occafion  6000  of  the  Rawan- 
dians were  killed  on  the  fpot,  and  the  khalif  delivered 
from  inflant  death :  he  was,  however,  fo  much  dif- 
gufted  with  the  Arabs  on  account  of  this  attempt,  that 
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he  rclblved  to  remove  ;he  capital  of  his  empire  out  of    Arabia. 

their  peninfula;  and  accordingly  founded  a  new  city  on  ' U ' 

the  banks  of  the  Tigris,  which  from  that  time  10  this  Her«nov« 
has  been  known  by  the  name  of  Bagdad.     The  foun-  the  . 
dations  of  it  were  laid  in  the  145th  year  of  the  Hegira,  empire  to 
and  finidied  four  years  after.  Bagdad. 

On  the  removal  of  the  feat  of  government  to  Bag- 
dad, the  peninfula  of  the  Arabs  fecuis  all  at  once  to 
have  loft  its  confequence,  and  in  a  fhort  time  the  in- 
habitants feem  even  to  have  detached  themfclves  from 
the  jurifdiction  of  the  khalifs:  for  in  the  156th  year 
of  the  Hegira,  while  Al  Manfur  was  yet  living,  they 
made  irruptions  into  Syria  and  Mefopotamia,  as  if  they 
had  defigned  to  conquer  thefe  countries  over  again  for 
themfelves  ;  and  though  the  Arabs,  properly  fo  called, 
continued  nominally  fubject  to  the  khalifs  of  Bagdad 
till  the  abolition  of  the  khalifat  byHulaku  the  Tartar, 
yet  they  did  not  become  fubject  to  him  when  he  be- 
came mafter  of  that  city.  There  is  even  the  Strongest 
reafon  to  believe  that  the  Arabs  (i.  e.  the  inhabitants 
of  the  peninfula  properly  called  Arabia)  have  remain- 
ed independent,  not  only  of  Hulaku,  but  of  every  other 
conqueror  that  the  world  hath  yet  produced. 

The  perpetual  independence  of  the  Arabs,  indeed,  caim't 
"  has  been  the  theme  of  praife  among  ftrangers  and  Hif.vol.  v. 
natives.     The  kingdom  of  Yemen  it  is  true,  has  been  P- 17^- 
fucceffively  fubdued  by  the  Abyffinians,   the  Pcrlians, 
the  fultans  of  Egypt,  and  the  Turks ;  the  holy  cities  of       jgg 
Mecca  and  Medina  have  repeatedly  bowed   under  a  National 
Scythian  tyrant;  and  the  Roman  province  of  Arabia  independ- 
embraced  the  peculiar  wildernefs  in  which  Ifmael  and  enCc;  ot  '•'= 
his  fons  muft  have  pitched  their  tents  in  the  face  of  A"!"8- 
their  brethren.     Yet  thefe  exceptions  are  temporary  or 
local ;  the  body  of  the  nation  has  efcaped  the  yoke  of 
the  molt  powerful  monarchies  :  the  arms  of  Sefoftris 
and   Cyrus,  of  Pompey  and  Trajan,  could  never  at- 
chieve  the  conqueft  of  Arabia  ;  the  prefent  fovercign 
of  the  Turks  may  exercife  a  fhadow  of  jurifdiction, 
but  his  pride  is  reduced  to  folicit  the  friendfhip  of  a 
people  whom  it  is  dangerous  to  provoke  and  fruitlefs 
to  attack.     The  obvious  caufes  of  their  freedom  are 
inferibed  on  the  character  and  country  of  the  Arabs. 
Many  ages  before  Mahomet,  their  intrepid  valour  had 
been  feverely  felt  by  their  neighbours  in  offeniive  and 
defenfive  war.     The  patient  and  active  virtues  of  a  fol- 
dier  are  infenfibly  nurfed  in  the  habits  and  difcipline 
of  a  paftoral  life.     The  care  of  the  flieep  and  camels 
is  abandoned  to  the  women  of  the  tribe ;  but  the  mar- 
tial youth,  under  the  banner  of  the  emir,  is  ever  on 
horfeback,  and  in  the  field,  to  practice  the  exercife  of 
the  bow,  the  javelin,  and  the  fcymetar.     The  long 
memory  of  their  independence  is  the  firmeft  pledge  of 
its  perpetuity;  and  fucceeding  generations  are  animated 
to  prove  their  defcent  and  to  maintain  their  inherit- 
ance.    Their  domeftic  feuds  are  fufpended  on  the  ap- 
proach of  a  common  enemy  ;  and  in  their  laft  hostili- 
ties againft  the  Turks,  the  caravan  of  Mecca  was  at- 
tacked and  pillaged  by  fourfcore  thoufand  of  the  con- 
federates.    When  they  advance  to  battle,  the  hope  of 
victory  is  in  the  front;  and  in  the  rear,  the  affuranceof 
a  retreat.     Their  horfes  and  camels,  who  in  eight  or 
ten  days  can  perform  a  march  of  four  or  five  hundred 
miles,  difappear  before  the  conqueror;  the  Secret  wa- 
ters of  the  defart  elude  his  fearch  ;  and  his  victorious 
troops  are  confumed  with  thirft,  hunger  and  fatigue, 
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1  v  '  and  fafely  repofes  in  the  heart  of  the  burning  folknde. 
The  arms  and  defarts  of  the  Bedoweens  are  not  only 
the  fireguards  of  their  owji  freedom,  but  the  barriers 
alio  of  the  Happy  Arabia,  whofe  inhabitants,  remote 
from  war,  arc  enervated  by  theluxury  of  the  foil  and  cli- 
nrate.  The  legions  of  Augudus  melted  away  in  dif- 
eafe  and  lalfitude ;  and  it  is  only  by  a  naval  power  that 
the  reduction  of  Yemen  has  been  fuccefsfully  attempt- 
ed. When  Mahomet  erected  his  holy  dandard,  that 
kingdom  was  a  province  of  the  Perfian  empire;  yet 
feven  princes  of  the  Homerites  Hill  reigned  in  the 
mountains  ;  and  the  vicegerent  of  Chofroeswas  tempt- 
ed to  forget  his  diitant  country  and  his  unfortunate 
.mailer.  The  hiflorians  of  the  age  of  Judiniau  repre- 
fent  the  ilate  of  the  independent  Arabs,  who  were  di- 
\  ided  by  intereil  or  alFeefion  in  the  long  quarrel  of  the 
Eaft :  the  tribe  of  Gallan  was  allowed  to  encamp  on 
the  Syrian  territory  :  the  princes  of  Hira  were  per- 
mitted to  forma  city  about  forty  miles  to  the  fouth- 
vvard  of  the  ruins  of  Babylon.  Their  fervice  in  the 
Jield  was  fpeedy  and  vigorous;  but  their  friendihip  was 
venal,  their  fakh  incondant,  their  enmity  capricious  : 
it  was  an  eafier  talk  to  excite  than  to  difarm  thefe 
roving  barbarians;  and,  in  the  familiar  intercourfe  of 
v  if,  they  learned  to  fee,  and  to  defpife,  the  fplendid 
weaknefs  both  of  Rome  and  Perlia.  From  Mecca 
to  the  Euphrates,  the  Arabian  tribes  were  confound- 
ed by  the  Greeks  and  Latins,  under  the  general  ap- 
pellation of  Saracens  ;  a  name  which  every  Chridian 
mouth  has  been  taught  to  pronounce  with  terror  and 
abhorrence. 
iZj  "  The  Haves  of  domedic  tyranny  may  vainly  exult  in 

Their  do- their  national  independence;  bur  the  Arab  is  perfon- 
meftic.free-  ally  free  ;  and  he  enjoys,  in  fome  degree,  thebenefits 
offocicty,  without  forfeiting  the  prerogatives  of  na- 
ture. In  every  tribe  fuperilition,  or  gratitude,  or 
fortune,  has  exalted  a  particular  family  above  the  heads 
of  their  equals.  The  dignities  of  flieich  and  emir  in- 
variably defcend  in  this  chofen  race  ;  but  the  order  of 
facceffion  isloofe  and  precarious  ;  and  the  moll  worthy 
or  aged  of  the  noble  kinfmen  are  preferred  to  the 
iimple,  though  important,  office  of  compofmg  dilputes 
by  their  advice,  and  guiding  valour  by  their  example. 
The  momentary  junction  of  feveral  tribes  produces  an 
army  :  their  more  lading  union  condkutes  a  nation  ; 
and  the  fupremc  chief,  the  emir  of  emirs,  whofe  ban- 
ner is  difplayed  at  their  head,  may  deferve,  in  the  eyes 
ofltrangers,  the  honours  of  the  kingly  name.  If  the 
Arabian  princes  abufe  their  power,  they  are  quickly 
puniflied  by  the  defertion  of  their  fubjects,  who  had 
been  accuitomed  to  a  mild  and  parental  jurifdietion. 
Their  fpirit  is  free,  their  fteps are  unconfined,  tl;edefart 
is  open,  and  the  tribes  and  families  are  held  together 
by  a  mutual  and  voluntary  compact.  The  fofter  na- 
tives of  Yemen  fupported  the  pomp  and  majedy  of  a 
monarch;  but  if  he  could  not  leave  his  palace  without 
endangering  his  life,  the  active  powers  of  government 
mufl  have  been  devolved  on  his  nobles  and  magiftrates. 
The  cities  of  Mecca  and  Medina  prefent,  in  the  heart  of 
Alia,  the  form  or  rather  the  fubftance  of  a  common- 
wealth. The  grandfather  of  Mahomet,  and  hislineal  an- 
ccftors,  appear  in  foreign  and  domedic  transactions  as  the 
princesof  their  country  ;  but  they  reigned  like  Pericles  at 
.Athens,  or  the  Medici  at  Florence,  by  the  opinion  of 
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their  wifdomand  integrity  ;  their  influence  was  divided    Arabia. 

with  their  patrimony  ;  and  the  fceptre  was  transferred  ' " 

from  the  uncles  of  the  prophet  to  a  younger  branch  of  the 
tribe  ofKoreifh.  On  folemnoccafions  they  convened  the 
alfembly  of  the  people;  and,  fmce  mankind  mufl  be  ei- 
ther compelled  or  perfuaded  to  obey,  the  ufe  and  repu- 
tation of  oratory  among  the  ancient  Arabs  is  the  cleared 
evidence  of  public  freedom.  But  their  fimple  freedom 
was  of  a  very  different  cafl  from  the  nice  and  artificial 
machinery  of  the  Greek  and  Roman  republics,  in 
which  each  member  poffeifed  an  undivided  fhare  of  the 
civil  and  political  rights  of  the  community.  In  the  more 
fimple  flate  of  the  Arabs,  the  nation  is  free,  becaufe 
each  of  her  fons  difdains  a  bafe  fubmiffion  to  the  will 
of  a  mailer.  His  bread  is  fortified  with  the  auilerc 
virtues  of  courage,  patience,  andfobriery:  the  love  of 
independence  prompts  him  to  exercife  the  habits  of 
felf-command;  and  the  fear  of  difhonour  guards  him 
from  the  meaner  apprehenfion  of  pain,  of  danger,  and 
of  death.  The  gravity  and  firmnefs  of  the  mind  is 
confpicuous  in  its  outward  demeanor :  his  fpeech  is 
.flow,  weighty,  and  concife  ;  he  is  feldom  provoked  to 
laughter;  his  only  gedure  is  that  of  droakinghis  beard, 
the  venerable  fy  mbol  of  manhood  ;  and  the  fenfe  of  his 
own  importance  teaches  him  to  accod  his  equals  with- 
out levity,  and  his  fuperiors  without  awe.  The  liberty 
of  the  Saracens  furvived  their  conqueds  :  the  fird  kha- 
lifs  indulged  the  bold  and  familiar  language  of  their 
fubjects  :  they  afcended  the  pulpit  to  perfuade  and  e- 
dify  the  congregation  ;  nor  was  it  before  the  feat  of 
empire  was  removed  to  the  Tigris,  that  the  Abbaffides 
adopted  the  proud  and  pompous  ceremonial  of  the  Per- 
fian and  Byzantine  courts.  jgg 

"  In  the  dudy  of  nations  and  men,  we  mayobferve  civil  war* 
the  caufes  that  render  them  hodile  or  friendly  to  each  and  private 
other,  that  tend  to  narrow  or  enlarge,  to  mollify  or  revenge, 
exafperate,  the  focial  character.  The  feparation  of 
the  Arabs-from  the  reft  of  mankind  has  accuitomed 
them  to  confound  the  ideas  of  ftranger  and  enemy  ; 
and  the  poverty  of  the  laud  has  introduced  a  maxim 
of  jurifprudence,  which  they  believe  and  practife  to 
the  prefent  hour.  They  pretend,  that  in  the  divilion 
of  the  earth  the  rich  and  fertile  climates  were  affigned 
to  the  other  branches  of  the  human  family;  and  that 
the  poderity  of  the  outlaw  Ifmael  might  recover,  by 
fraud  or  force,  the  portion  of  inheritance  of  which  he 
had  been  unjudly  deprived.  According  to  the  remark 
of  Pliny,  the  Arabian  tribes  are  equally  addicted  to 
theft  and  merchandife  :  the  caravans  that  traverfe  the 
defart  are  ranfomed  or  pillaged  ;  and  their  neighbours, 
fmce  the  remote  times  of  Job  and  Sefodris,  have  been 
the  victims  of  their  rapacious  fpirit.  If  a  Bedoween 
difcovers  from  afar  a  folkary  traveller,  he  rides  furi- 
oufly  againd  him,  crying,  with  a  loud  voice,  "  Undrefs 
thyiclf,  thy  aunt  [my  wife)  is  without  a  garment."  A 
ready  fubmiffion  inti  ties  him  to  mercy;  rclidance  will 
provoke  the  aggreflbr,  and  his  own  blood  mud  expiate 
the  blood  which  he  prefumes  to  died  in  legitimate  de- 
fence. A  (ingle  robber,  or  a  few  aflbciates,  are  brand- 
ed with  their  genuine  name;  but  the  exploits  of  a 
numerous  band  alfume  the  character  of  lawful  and  ho- 
nourable war.  The  temper  of  a  people,  thus  armed 
againd  mankind,  was  doubly  inflamed  by  the  domedie 
licence  of  rapine,  murder,  and  revenge.  In  the  con- 
ftkucion    of  Europe,    the  right  of  peace  and  war  is 
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now  confined  to  a  fmall,  and  the  actual  exercife  to  a 
much  fmaller,  lift  of  re fpectable  potentates ;  but  each 
Arab,  with  impunity  and  renown,  might  point  his 
javelin  againfl  the  life  of  his  countryman.  The  unionof 
the  nation  confifted  only  in  a  vague  refemblance  of  lan- 
guage and  manners;  and  in  each  community  the  juris- 
diction of  the  magistrate  was  mute  and  impotent.  Of 
the  time  of  ignorance  which  preceded  Mahomet,  1700 
battles  are  recorded  by  tradition:  hoftility  was  embit- 
tered with  the  rancour  of  civil  faction ;  and  the  re- 
cital, in  prole  or  verfe,  of  an  obfolete  feud  was  luffi- 
cient  to  rekindle  the  fame  paffions  among  the  defend- 
ants of  the  hoftile  tribes.  In  private  life,  every  man, 
at  leait  every  family,  was  the  judge  and  avenger  of  its 
own  caufe.  The  nice  fenfibility  of  honour,  which 
weighs  the  infult  rather  than  the  injury,  lheds  its  dead- 
ly venom  on  the  quarrels  of  the  Arabs:  the  honour 
of  their  women,  and  of  their  beards,  is  molt  eafily 
wounded;  an  indecent  action,  a  contemptuous  word, 
can  be  expiated  only  by  the  blood  of  the  offender; 
and  fuch  is  their  patient  inveteracy,  that  they  expect 
whole  months  and  years  the  opportunity  of  revenge. 
A  fine  or  compenfation  for  murder  is  familiar  to  the 
barbarians  of  every  age :  but  in  Arabia  the  kinfmen 
of  the  dead  are  at  liberty  to  accept  the  atonement,  or, 
to  exercife  with  their  own  hands  the  law  of  retaliation. 
The  refined  malice  of  the  Arabs  refufes  even  the  head 
of  the  murderer,  fubftitutes  an  innocent  to  the  guilty 
perfon,  and  transfers  the  penalty  to  the  belt  and  molt 
confulcrable  of  the  race  by  whom  they  have  been  in- 
jured. If  he  falls  by  their  hands,  they  are  cxpofed  in 
their  turn  to  the  danger  of  reprisals  ;  the  interelt  and 
principal  of  the  bloody  debt  are  accumulated;  the  in- 
dividuals of  either  family  lead  alife  of  malice  and  fuf- 
picion,  and  50  years  may  fometimes  elapfe  before  the 
account  of  vengeance  be  finally  fettled.  This  fangui- 
nary  fpirit,  ignorant  of  pity  or  forgivenefs,  has  been 
moderated,  however,  by  the  maxims  of  honour,  which 
require  in  every  private  encounter  fbme  decent  equa- 
lity of  age  and  Strength,  of  numbers  and  weapons. 
An  annual  feltival  of  two,  perhaps  of  four  months, 
was  obferved  by  the  Arabs  before  the  time  of  Mahomet ; 
during  which  their  fwords  were  religioully  fheathed  both 
in  foreign  and  domeftic  holtility  :  and  this  partial  truce 
is  more  ftrongly  expreffive  of  the  habits  of  anarchy  and 
warfare. 

"  But  thefpiritof  rapineand  revenge  was  attempered 
by  the  milder  influence  of  trade  and  literature.  The 
folitary  peninfula  is  encompafled  by  the  molt  civilized 
nations  of  the  ancient  world :  the  merchant  is  the 
friend  of  mankind  ;  and  the  annual  caravans  imported 
the  fir  It  feeds  of  knowledge  and  politenefs  into  the  cities, 
and  even  the  camps  of  the  defart.  The  artsof  grammar, 
of  metre,  and  of  rhetoric,  were  unknown  to  the  free- 
born  eloquence  of  the  Arabian  ;  but  their  penetration 
was  (harp,  their  fancy  luxuriant,  their  wit  ftrong  and 
fententious,  and  their  more  elaborate  competitions  were 
addrelfed  with  energy  and  effect  to  the  minds  of  their 
hearers.  The  genius  and  merit  of  a  rifmg  poet  was 
celebrated  by  the  applaufe  of  Iris  own  and  the  kindred 
tribes.  A  folemn  banquet  was  prepared,  and  a  chorus 
of  women,  linking  their  tymbals,  and  difplaying  the 
pomp  of  their  nuptials,  fung  in  the  prefence  of  their 
ions  and  huibands  the  felicity  of  their  native  tribe ; 


that  a  champion  had  now  appeared  to  vindicate  their    - 

rights;  that  a  herald  had  railed  his  voice  to  immorta-  ' « — 

life  their  renown.  The  diftant  or  hoitile tribes  refort- 
ed  to  an  annual  fair,  which  was  abulilhcd  by  the  fa- 
naticifm  of  the  firit  Modems;  a  national  afiembly 
that  mult  have  contributed  to  refine  and  harmonife 
the  barbarians.  Thirty  days  were  employed  in  the 
exchange,  not  only  of  corn  and  wine,  but  of  elo- 
quence and  poetry.  The  prize  was  difputed  by  the 
generous  emulation  of  the  bards;  the  victorious  per- 
formance was  depofited  in  the  archives  of  princes  and 
emirs  ;  and  we  may  read  in  our  own  language  the  fe- 
ven  original  poems  which  were  inferibed  in  letters  of 
gold  and  fufpended  in  the  temple  of  Mecca.  The 
Arabian  poets  were  the  historians  and  moralilts  of  the 
age  ;  and  if  they  fympathifed  with  the  prejudices,  they 
infpired  and  crowned  the  virtues,  of  their  countrymen. 
The  indillbluble  union  of  generofity  and  valour  was 
the  darling  theme  of  their  fong;  and  when  they  point- 
ed their  keeneft  fatyr  againft  a  defpicable  race,  they 
affirmed,  in  the  bitternefs  of  reproach,  that  the  men 
knew  not  how  to  give,  nor  the  women  to  deny.  The 
fame  hofpitality  which  was  practifed  by  Abraham, 
and  celebrated  by  Homer,  is  full  renewed  in  the  camps 
of  the  Arabs.  The  ferocious  Bedoweens,  the  terror 
of  the  defart,  embrace,  without  enquiry  or  hefitation, 
the  flranger  who  dares  to  confide  in  their  honour  and 
to  enter  their  tent.  His  treatment  is  kind  and  re- 
fpectful :  he  lhares  the  wealth  or  the  poverty  of  his 
holt  ;  and  after  a  needful  repofe,  he  is  difmilfed  on 
his  way,  with  thanks,  with  bleffings,  and  perhaps  with 
gifts.  19; 

"  The  religion  of  the  Arabs,  aswell  as  of  the  Indians,  Ancient 
confifted  in  the  worlhip  of  the  fun,  the  moon,  and  the  idolatl'y- 
fixed  liars  ;  a  primitive  and  fpecious  mode  of  fuperlti- 
tion.  The  bright  luminaries  of  the  Iky  difplay  the 
vilible  image  of  a  deity;  their  number  and  distance 
convey  to  a  philofophic,  or  even  a  vulgar  eye,  the  idea 
of  boundlefs  fpace  :  the  character  of  eternity  is  mark- 
ed on  thefe  folid  globes,  that  feem  incapable  of  cor- 
ruption or  decay  :  the  regularity  of  their  motions  may 
be  afcribed  to  a  principle  of  reafon  or  inftinct ;  and 
their  real  or  imaginary  influence  encourages  the  vain 
belief  that  the  earth  and  its  inhabitants  are  the  object 
of  their  peculiar  care.  The.  fcience  of  altronomy  was 
cultivated  at  Babylon;  but  the  fchool  of  the  Arabs 
was  a  clear  firmament  and  a  naked  plain.  In  their 
nocturnal  marches,  they  lteered  by  the  guidance  of  the 
ftars  :  their  names,  and  order,  and  daily  ftation,  were 
familiar  to  the  curiofity  and  devotion  of  the  Beco- 
ween;  and  he  was  taught  by  experience  to  divide  in 
28  parts  the  zodiac  of  the  moon,  and  to  blefs  the  con- 
stellations, who  refrelhed,  with  falntary  rains,  the  thirf: 
of  the  defart.  The  reign  of  the  heavenly  orbs  could 
not  be  extended  beyond  the  vilible  fphere;  and  fome 
metaphyfical  powers  were  necelTaryiofuftain  the  trans- 
migration of  fouls  and  the  refurrcction  of  bodies :  a 
camel  was  left  to  perilh  on  the  grave,  that  he  might 
ferve  his  mailer  in  another  life  ;  and  the  invocation  of 
departed  fouls  implies  that  they  were  ftill  endowed 
with  confeioufnefs  and"  power.  Each  tribe,  each  fami- 
ly, each  independent  warrior,  created  and  changed  the 
rites  and  the  object  of  his  fantaltic  worlhip;  but  the 
nation,  in  every  age,  has  bowed  to  the  religion,  as 
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Arabia,  well  as  to  die  language  of  Mecca.  The  genuine  an- 
*  JY1  '  tiquity  of  theCaaba  extends  beyond  the  Chrillian  asra  : 
The  Caaba  'n  describing  the  coafb  of  the  Red  Sea,  the  Greek  hi- 
<>r  temple  ftorian  Diodonts  has  remarked,  between  the  Thamau- 
©f  Mecca,  dites  and  the  Sabaeans,  a  famous  temple,  whofe  fupe- 
rior  fanetity  was  revered  by  all  the  Arabians :  the  li- 
nen or  iilken  veil,  which  is  annually  renewed  by  the 
Turkifh  emperor,  was  firft  offered  by  a  pious  king  of 
the  Homerites,  who  reigned  700  years  before  the  time 
of  Mahomet.  A  tent  or  a  cavern  might  fuffice  for 
the  worlhip  of  the  favages,  but  an  edifice  of  flone  and 
clay  has  been  erected  in  its  place ;  and  the  art  and 
power  of  the  monarchs  of  the  Eaft  have  been  confined 
to  the  fimplicity  of  the  original  model.  A  fpacious  por- 
tico indoles  the  quadrangle  of  theCaaba;  afquare  cha- 
pel, 24  cubits  long,  23  broad,  and  27  high  :  a  door  and 
a  window  admit  the  light ;  the  double  roof  isfupported 
by  three  pillars  of  wood ;  a  fpout  (now  of  gold)  dif- 
charges  the  rai n-water,and  the  wellZemzem  is  protected 
by  a  dome  from  accidental  pollution.  The  tribe  of  Ko- 
reilh,  by  fraud  or  force,  had  acquired  the  cuflodyof  the 
Caaba  :  the  faccrdotal  office  devolved  through  four 
lineal  defcents  to  the  grandfather  of  Mahomet;  and 
the  family  of  the  Hafhemkes,  from  whence  he  fprung, 
was  the  moil  refpeftable  and  facred  in  the  eyes  of  their 
country.  The  precincts  of  Mecca  enjoyed  the  rights 
of  fanctuary ;  and,  in  the  laft  month  of  each  year, 
the  city  and  the  temple  were  crowded  with  a  long 
train  of  pilgrims,  who  prefented  their  vows  and  offer- 
ings in  the  houfe  of  God.  The  fame  rites  which  are 
now  accomplifhed  by  the  faithful  Muflulman  were  in- 
vented and  practifed  by  the  fuperftition  of  the  idola- 
ters. At  an  awful  diftance  they  caft  away  their  gar- 
ments :  feven  times,  with  hafty  fleps,  they  encircled 
the  Caaba,  and  killed  the  black  flone :  feven  times 
they  vifited  and  adored  the  adjacent  mountains  ;  feven 
times  they  threw  flones  into  the  valley  of  Mina;  and 
the  pilgrimage  was  atchicved,  as  at  the  prefent  hour, 
by  a  facrifice  of  iheep  and  camels,  and  the  burial  of 
-  their  hair  and  nails  in  the  confecrated  ground.  Each 
tribe  either  found  or  introduced  in  the  Caaba  their  do- 
meflic  worfhip :  the  temple  was  adorned,  or  defiled, 
with  360  idols  of  men,  eagles,  lions,  and  antelopes ; 
and  m oft  confpicuous  was  the  ftatue  of  Hebal,  of  red 
agate,  holding  in  his  hand  feven  arrows,  without  heads 
or  feathers,  theinftruments  andfymbols  of  profane  di- 
vination. But  this  ftatue  was  a  monument  of  Syrian 
arts  :  the  devotion  of  the  ruder  ages  was  content  with 
a  pillar  or  a  tablet ;  and  the  rocks  of  the  defart  were 
hewn  into  gods  or  altars,  in  imitation  of  the  black 
ftone  of  Mecca,  which  is  deeply  tainted  with  the  re- 
proach of  an  idolatrous  origin.  From  Japan  to  Peru, 
the  ufe  of  facrifice  has  univerfally  prevailed  ;  and  the 
votary  has  expreffed  his  gratitude  or  fear  by  deftroying 
or  confuming,  in  honour  of  the  gods,  the  deareft  and 
moft  precious  of  their  gifts.  The  life  of  a  man  is  the 
jnoft  precious  oblation  to  deprecate  a  public  calamity : 
the  altars  of  Phoenicia  and  Egypt,  of  Rome  and  Car- 
tilage, have  been  polluted  with  human  gore:  the  cruel 
practice  was  long  prcferved  among  the  Arabs;  in  the 
third  century,  a  boy  was  annually  facrificed  by  the 
tribe  of  the  Dumatians;  and  a  royal  captive  was  pi- 
oufly  flaughtercd  by  the  prince  of  the  Saracens,  the 
ally  and  foldicr  of  the  emperor  Juftinian.     The  father 
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of  Mahomet  himfelf  was  devoted  by  a  rafli  vow,  and 
hardly  ranfomed  for  the  equivalent  of  100  camels.  The 
Arabs,  like  the  Jews  and  Egyptians,  abftainedfrom  the 
tafte  of  fwine's  flefli ;  and  they  circumcifed  their  chil- 
dren at  the  age  of  puberty:  the  fame  cuftoms,  with- 
out the  cenfure  or  the  precept  of  the  Koran,  have 
been  filently  tranfmitted  to  their  pofterity  and  profe- 
lytes  ;  and  it  has  been  fagacioully  conjectured,  that  the 
artful  legiflator  indulged  the  ftubborn  prejudices  of  his 
countrymen. 

"  Arabia  was  free:  From  the  adjacent  kingdoms, 
which  were  fliaken  by  the  ftorms  of  conqueft  and  ty- 
ranny, the  perfecuted  fectsfled  to  the  happy  land  where 
they  might  profefs  what  they  thought,  and  practife 
what  they  profeffed  ;  and  the  religions  of  the  Sabians 
and  Magians,  of  the  Jews  and  Christians,  were  difle- 
minated  from  the  Perfian  Gulf  to  the  Red  Sea.  In 
a  remote  period  of  antiquity,  Sabianifm  was  diffufed 
over  Afia  by  the  fcience  of  the  Chaldseans  and  the 
arms  of  the  Affyrians.  From  the  obfervations  of  2000 
years,  the  priefts  and  aftronomers  of  Babylon  deduced 
the  eternal  laws  of  nature  and  providence.  They  ador- 
ed the  feven  gods  or  angels  who  directed  the  courfe 
of  the  feven  planets,  and  lhed  their  irrefiftible  influence 
on  the  earth.  The  attributes  of  the  feven  planets, 
with  the  twelve  figns  of  the  zodiac,  and  the  twenty- 
four  conftellations  of  the  northern  and  fouthern  hemi- 
fphere,  were  reprefented  by  images  and  talifmans  ; 
the  feven  days  of  the  week  were  dedicated  to  their  re- 
fpective  deities ;  the  Sabians  prayed  thrice  each  day ; 
and  the  temple  of  the  moon  at  Haran  was  the  term  of 
their  pilgrimage.  But  the  flexible  genius  of  their  faith 
was  always  ready  either  to  teach  or  to  learn.  The  al- 
tars of  Babylon  were  overturned  by  the  Magians ;  but 
the  injuries  of  the  Sabians  were  revenged  by  the  fword 
of  Alexander;  Perfia  groaned  above  500  years  under 
a  foreign  yoke ;  and  the  pureft  difciples  of  Zoroafter 
efcaped  from  the  contagion  of  idolatry,  and  breathed 
with  their  adverfaries  the  freedom  of  the  defart.  Se- 
ven hundred  years  before  the  death  of  Mahomet  the 
Jews  were  fettled  in  Arabia  :  and  a  far  greater  multi- 
tude was  expelled  from  the  holy  land  in  the  wars  of 
Titus  and  Hadrian.  The  induftrious  exiles  afpired  to 
liberty  and  power:  they  erected  fynagogues  in  the 
cities  and  caftles  in  the  wildernefs;  and  their  Gentile 
converts  were  confounded  with  the  children  of  Ifrael, 
whom  theyrefembled  in  the  outward  mark  of  circum- 
cifion.  The  Chriftian  miffionaries  were  ftill  more  ac- 
tive and  fuccefsful:  the  Catholics  afferted  their  univer- 
fal  reign;  the  fects  whom  they  opprefTed  fuccellivcly 
retired  beyond  the  limits  of  the  Roman  empire;  the 
Marcionites  and  Manichseans  difperfed  (heir  jhitajlic 
opinions  and  apocryphal  gofpcls;  the  churches  of  Ye- 
men, and  the  princes  of  Hira  and  Gaiien,  werein- 
ftructed  in  a  purer  creed  by  the  Jacobite  and  Neftorian 
bifliops."  Such  was  the  ftate  of  religion  in  Arabia 
previous  to  the  appearance  of  Mahomet.  See  n°  22. 
fupra. 

As  the  Arabs  are  one  of  the  nioft  ancient  nations  in 
the  world,  having  inhabited  the  country  they  at  prefent 
pofTefs  almoft  from  the  deluge,  without  intermixing 
with  other  nations,  or  being  fubjugated  by  any  foreign 
power,  their  language  muft  have  been  formed  foon  af- 
ter, if  not  at,  the  confufion  of  Babel.  The  two  princi» 
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pal  dialects  of  it  were,  that  fpoken  by  the  Hamyarites 
'  and  otlier  genuine  Arabs,  and  that  of  the  Koreifh,  ill 
which  Mahomet  wrote  the  Koran.  The  (iritis  Ityled  by 
tlic  Oriental  writers  the  Arabic  of  Uantyar,  and  the  0- 
ther  the  pure  or  defecated.  As  Yarab,  grandfather  of 
Hamyar,  is  fuppofed  by  the  Oriental  writers  to  have 
been  the  firit  whole  tongue  deviated  from  the  Syriac  to 
the  Arabic,  the  Hamyaritic  dialect,  according  them, 
,jii nfl:  have  approached  nearer  to  the  parity  of  the  Sy- 
riac ;  and  confequently  have  been  more  remote  from  the 
true  genius  of  the  Arabic  than  that  of  any  other  tribe. 
The  dialect  of  the  Koreilh,  termed  by  the  Koran  the 
perfpicuous  and  clear  Arabic,  is  referred  to  Khmael  as 
its  author;  who,  fay  the  above-mentioned  writers,  firit 
fpoke  it ;  and,  as  Dr  Pocock  believes,  after  he  had  con- 
tracted an  alliance  with  the  family  of  Jorham  by  mar- 
riage, formed  it  of  their  language  and  the  original  He- 
brew. As,  therefore,  the  Hamyaritic  dialect  partook 
principally  of  the  Syriac,  fo  that  of  the  Koreilh  was 
ilippofed  to  confilt  chiefly  of  the  Hebrew.  But,  ac- 
cording to  Jallalo'ddin,  the  politenefs  and  elegance 
of  the  dialect  of  the  Koreilh  ought  rather  to  be  attri- 
buted to  their  having,  from  the  remote.ft  antiquity, 
the  c.uftody  of  the  Caaba,  and  dwelling  in  Mecca  the 
centre  of  Arabia.  The  Arabs  are  full  of  the  commen- 
dations of  their  language,  which  is  very  harmonious, 
expreffive,  and,  as  they  fay,  fo  immenfely  copious,  that 
no  man  uninfpired  can  be  a  perfect  malter  of  it  in  its 
utmoft  extent.  How  much,  in  this  lafl  article,  it  is 
fuperior  to  the  Greek  and  Latin  tongues,  in  fome 
meafure  appears  from  hence,  that  'fometim.es  a  bare 
enumeration  of  the  Arabic  names  of  one  particular 
thing,  and  an  explication  of  them,  will  make  a  confi- 
clerable  volume.  Notwithftanding  this,  the  Arabs 
believe  the  greateit  part  of  their  language  to  be  loft  ; 
which  will  not  feem  improbable,  when  we  conliderhow 
late  the  art  of  writing  became  generally  praetifed  a- 
mong  them.  For  though  it  was  known  to  Job  their 
countryman,  to  the  Edomites,  as  well  as  the  other  Ara- 
bian nations  bordering  upon  Egypt  and  Phoenicia,  and 
to  the  Hamyarites  many  centuries  before  Mahomet,  as 
appears  from  fome  ancient  monuments  faid  to  be  re- 
maining in  their  character  ;  yet  the  other  Arabs,  and 
thofe  of  Mecca  in  particular,  unlefs  fuch  of  them  as 
were  either  Jews  or  Chriftians,  were  to  the  time  of  Mo- 
ramer  perfectly  ignorant  of  it.  It  was  the  ancient  A- 
rabic  language  preceding  the  reign  of  Juftinian,  which 
fo  nearly  reiembled  the  Ethiopic  ;  for  lince  that  time, 
and  efpeciallyfince  the  age  of  Mahomet,  all  the  Arabic 
dialects  have  been  nor  a  little  corrupted.  This  is  now 
the  learned  language  of  the  Mahometans,  who  ftudy  it 
as  the  European  Chriftians  do  the  Hebrew,  Greek,  and 
Latin. 

The  character  ufed  by  them,  the  moft  ancient  of  any 
peculiar  to  the  Arabs,  wherein  the  letters  were  not  di- 
Itinctly  feparate,  went  by  the  appellation  of  At  Mof- 
nad,  from  the  mutual  dependency  of  its  letters  or  parts 
upon  one  another.  This  was  neither  publickly  taughl, 
nor  fuffered  to  be  ufed,  without  permiflion  firit  obtain- 
ed. Could  we  depend  upon  what  Al  Firauzabadius  re- 
lates from  Ebn  Halhem,  this  character  muft  have  been 
of  a  very  high  antiquity  ;  fmce  an  infeription  in  it,  ac- 
cording to  the  laft  author,  \i:as  found  in  Yaman,  as  old 
as  the  time  of  Jofeph.  Be  that  as  it  will,  Moramer 
Ebn  Morra  of  Anbar,  a  city  of  Irak,  who  lived  not 
Vol.  II. 
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at  Mecca  but.a  little  time  before  the  initiiution  ol 
homctifm.     Moramer's  alphabet  the  Oriental  auth 
agree  to  have  been  very  di 
of  the  Hamyarites,  fmce  they  diltinguiih  t!i t 
ritic  and  Arabic  pens.     In  Mahomet's  time,  the  I 
rameric  alphabet  had  made  fo  ftnall  a  progrefs,  that  no 
one  in  Yaman  could  either  write  or  read  it ;  nay,  " 
hornet  himfelf  was  incapable  of  doing  either;  for  which 
reafon  he  was  called  the  illiterate  prophet.   The  letters 
of  this  alphabet  were  very  rude ;  being  cither  the  < 
with,  or  very  much  like,  the  Curie  ;  which  character  it 
{till  found  in  inferiptions  and  the  titlesof  ancient  bool 
nay,  for  many  years  it  was  the  only  one  ufed  by  the 
Arabs,  the  Koran  itfelf  being  at  firit  written  therein. 
In  order  to  perpetuate  the  memory  of  Moramer's  in- 
vention, fome  authors  call  the  Arabic  letters  al  Mora, 
mer,  i.  e.  the  progeny  of  Moramer.  The  molt  remark- 
able fpecimens  of  the  Cttfic  character  (fo  denominated 
from  Cufa,  a  city  of  Irak,  where  fome  of  the  rirft  co- 
pies of  the  Koran  were  written)  are  the  following  :  Part 
of  that  book  in  it  on  vellum,   brought  from  Egypt  by 
Mr  Greaves  ;  fome  other  fragments  of  the  lame  book 
in  it  publiihed  by  Sir  John  Chardin  ;  certain  paiTages 
of  a  MS.  in  the  Bodleian  library  the  legends  on  fede- 
ral Saracenic  coins  dug  up  not  many  years  ago  on  the 
coait  of  the  Baltic,  not  far  from  Dantzick  ;  and,  ac- 
cording to  Mr  Profefibr  Hunt,  thofe  noble  remains  of 
it  that  are,  or  were  lately,  to  be  feen  in  Mr  Jofeph 
Ames's  valuable  collection  of  antique  curiofitics.    As  to 
the  true  origin  of  the  ancient  and  modern  Arabic  al- 
phabets, we  mult  own  ourfelves  pretty  much  in  the 
dark.     See  Alphabet.  2„0 

The  Arabian  learning  may  be  divided  into  two  pe-  Li 
riods,  viz.  Ante-Mahometan  and  Mahometan.  &c. 

The  Arab  learning,  in  this  firit  period,  conMed,  ac- 
cording to  Abulpharagius,  in  the  knowledge  of  their 
language,  the  propriety  of  difcourfe,  the  compofition 
of  verfe,  and  the  fcience  of  the  ftars  :  but  their  chief 
attention  feems  to  have  been  directed  to  oratory  and 
poetry. 

The  fecond  period  is  more  diftiiiguiflied,  at  lealt 
from  the  time  of  Al-Mamon,  the  feventh  caliph  of 
the  family  of  the  Abaihdes,  who  flouriflied  about  the 
year  820,  and  has  the  honour  of  being  the  founder  of 
the  modern  Arabian  learning.  He  feut  for  all  the  belt 
books  out  of  Chaldea,  Greece,  Egypt,  and  Perlia,  re- 
lating tophyfic,  aftronomy,  cofmograpby,  mufic,  chro- 
nology, &c.  and  penfioned  a  number  of  learned  men, 
{killed  in  the  feveral  languages  and  fcience s,  to  tranf- 
late  them  into  Arabic.  By  this  means,  divt  rs  of  the 
Greek  authors,  loft  in  their  own  country  and  language, 
have  been  preferred  in  Arabic.  From  that  time  Ara- 
bia became  the  chief  feat  of  learning  ;  and  ve  find 
mention  by  Abulpharagius,  Pococke,  D'Ferbclot,  and 
Hottinger,  of  learned  men,  and  books  without  num- 
ber. 

The  revival  of  learning  in  the  icthcemrry,by  Ger- 
bert,  known  after  his  elevation  to  the  pontificate  by 
the  title  ot  Silvefter  II.  and  afterwards  among  the  Eu- 
ropeans in  general,  may  be  aferibed  to  tin  i  {tractions 
and  writings  of  the  Arabian  doctors  and  1  rs, 
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and  to  the  flhools  which  they  founded  in  feveral  parts 
'of  Spain  and  Italy.  And  in  the  12th  century,  the 
inquifitive  of  diifercnt  countries  frequented  thefchools 
of  the  Saracens  in  Spain,  and  diifeminated  the  know- 
ledge which  they  obtained  there  after  their  return.  At 
this  time,  many  of  the  learned  productions  of  the  A- 
r.ibians  were  tranflated  into  Latin,  which  facilitated 
the  general  progrefs  of  fcience. 

The  philofophy  of  the  Arabians,  before  Mahomet, 
was  Sabian,  and  included  the  fyftem  and  ceremonies 
of  that  feci;  of  idolaters.  This  it  was  that  Mahomet 
fet  himfelf  to  decry  ;  and  he  is  even  faid  by  fomc  to 
have  carried  his  oppofition  fo  far,  as  to  prohibit,  if  not 
punilh,  all  ltudy  of  philofophy.  But  his  followers,  by- 
degrees,  got  over  this  restraint ;  the  love  of  learning 
increafed  ;  till,  under  the  memorable  caliphate  of  Al- 
Mamon,  Ariltotle's  philofophy  was  introduced  and 
eflabliihed  among  them  ;  and  from  them  propagated, 
with  their  conquefts,  through  Egypt,  Africa,  Spain, 
and  other  parts.  As  they  chofe  Ariftotle  for  their 
matter,  they  chiefly  applied  themfelves  to  that  part  of 
philofophy  called  logic,  and  thus  became  proficients  in 
the  knowledge  of  words  rather  than  things.  Whence 
they  have  been  fometimes  denominated,  Mafters  of 
the  taifdam  of  -words ,•  fometimes  the  Talking  fed. 
Their  philofophy  was  involved  in  quaint  arbitrary  terms 
and  notions,  and  their  demonstrations  drawn  from 
thence  as  from  certain  principles,  &c.  Walch  Hijl. 
Log.  lib.  ii.  fee.  2.  \  1. 

Their  phyfic  fucceeded  the  Grecian  ;  and  their  phy- 
ficians  handed  down  the  art  to  us,  having  made  confi- 
derable  improvements,  chiefly  in  the  pharmaceutical 
and  chemical  parts. 

It  is  certain  we  owe  to  them  moft  of  our  fpices  and 
aromatics,  as  nutmegs,  cloves,  mace,  and  other  matters 
of  the  produce  of  India.  We  may  add,  that  mod  of 
the  gentle  purgatives  were  unknown  to  the  Greeks, 
and  firft  introduced  by  the  Arabs,  as  manna,  fenna, 
rhubarb,  tamarinds,  caffia,  &c.  They  likewife  brought 
fugar  into  ufe  in  phyfic,  where,  before,  only  honey 
was  nfed.  They  alfo  found  the  art  of  preparing  wa- 
ters and  oils,  of  divers  fimples,  by  diflillation  and  Hib- 
ernation. The  firft  notice  of  the  fmall-pox  and  the 
meafles  is  likewife  owing  to  them.  Laftly,  the  refto- 
ration  of  phyfic  in  Europe  took  its  rife  from  their 
writings.  M.  Le  Clerc  has  given  a  fketch,  and  Dr 
Freind  an  ample  hiftory  of  the  Arabian  phyfic.  We 
have  alfo  a  uotitia  of  all  the  Arabian  phyficians  by  Fa- 
bricius. 

Their  poetry  may  be  divided  into  two  ages.  The 
ancient,  according  to  Vofllus,  was  no  other  than  rhim- 
ing  ;  was  a  flranger  to  all  meafure  and  rule  ;  the  ver- 
fes  loofe  and  irregular,  confined  to  no  feet,  number  of 
fyllalrlts,  or  any  thing  elfe,  fo  that  they  rhimed  at  the 
end  ,-  oftentimes  all  the  verfes  in  the  poem  ended  with 
the  fame  rhime.  It  is  in  fuch  verfe  that  the  alcoran 
is  faid  to  be  written. 

The  modern  Arabian  poetry  takes  its  date  from  the 
caliphate  of  Al  R.a(chid,  who  lived  toward  the  clofe 
01  the  eight  century.  Under  him  poetry  became  an 
art,  and  laws  of  profody  were  laid  down.  Their  com- 
parifons,  in  which  they  abound,  arc  taken,  with  little 
choice,  from  tents,  camels,  hunting,  and  the  ancient 
manners  of  thr  A  abs. 

That  fomc  of  the  Arabs  had  a  good  degree  of  know- 


ledge in  feveral  mechanical  arts,  appears  from  Strabo,  Arabia, 
who  informs  us,  that  the  people  of  Tamna  and  the  ad-  ^-—v— — ' 
jacent  provinces  had  magnificent  temples,  and  elegant 
houfes,  built  in  the  Egyptian  taftc.  The  fame  author 
likewife  relates,  that  in  Arabia  Felix,  befides  the  huf- 
bandmen,  there  wrere  many  artificers  ;  and,  among  o- 
thers,  thofe  which  made  palm-wine,  which  he  inti- 
mates, was  much  ufed  by  the  Arabs.  As  for  the  ex- 
ercife  of  arms  and  horfemanfhip,  they  looked  upon  this- 
as  one  of  their  principal  accomplifhmcnts,  being  obli- 
ged to  praclife  and  encourage  it  by  reafon  of  the  inde- 
pendency of  their  tribes,  whofe  frequent  jarring  made 
wars  almoft  continual  amongft  them,  which  for  the  mofl 
part  ended  in  field-battles.  Hence  it  became  an  ufual 
faying  amongft  them,  that  God  had  beflowed  four  pe- 
culiar things  on  the  Arabs,  viz.  turba?is  inftead  of  dia- 
dems, tents  inftead  of  walls  and  houfes,  fwords  inftead  of 
intrenchmentSf  andpoems  inftead  of -written  laws.  The 
principal  arms  ufed  by  the  ancient  Arabs  were  bows 
and  arrows,  darts  or  javelins,  and  broad  fwords  or  fcy- 
mitars.  The  bows  and  arrows  were  the  moft  ancient 
of  thefe  ;  being  ufed  by  Ifhmael  himfelf,  according  to 
Scripture.  It  is  probable  alfo,  that  fome  of  them  were 
acquainted  with  every  branch  of  the  military  art  culti- 
vated by  their  neighbours  the  Egyptians,  Syrians,  and 
Phoenicians.  S04 

Before  the  Portuguefe  interrupted  the  navigation  of  Commerce,, 
the  Red  fea,  the  Arabs  were  the  factorsof  all  the  trade 
that  palled  thro'  that  channel.  Aden,  which  is  fituated 
at  the  moft  fonthern  extremity  of  Arabia  upon  the  In- 
dian ocean,  was  the  mart  in  thefe  parts.  The  fituation 
of  its  harbour,  which  opened  an  eafy  communication 
with  Egypt,  Ethiopia,  India,  and  Perfia,  had  render- 
ed it,  for  many  ages,  one  of  the  moft  flourilhing  facto- 
ries in  Afia.  Fifteen  years  after  it  had  repulfed  the 
great  Albuquerque,  who  attempted  to  demolifli  it  in 
151 3,  it  fubmitted  to  the  Turks,  who  did  not  long  re- 
main mafters  of  it.  The  king  of  Yemen,  who  poffefs- 
ed  the  only  diflrict  in  Arabia  that  merits  the  title  of 
Happy,  drove  them  from  thence,  and  removed  the  trade 
to  Mocha,  a  place  in  his  dominions  which  till  then  was 
only  a  village. 

This  trade  was  at  firft  inconfiderable  ;  confifting 
principally  in  myrrh,  incenfe,  aloes,  balm  of  Mecca, 
fome  aromatics,  and  medicinal  drugs.  Thefe  articles, 
the  exportation  of  which  is  continually  retarded  by 
exorbitant  imports,  and  docs  not  exceed  at  prefent 
30,625  1.  were  at  that  time  more  in  repute  than  they 
have  been  fince  :  but  mnft  have  been  always  of  little 
coufequence.  Soon  after  a  great  change  enfued  from 
the  introduction  of  coffee. 

Though  this  article  is  generally  ufed  in  the'Arabian 
entertainments,  none  but  the  rich  citizens  have  the 
pleafure  of  tafting  the  berry  itfelf.  The  generality  are 
obliged  to  content  themfelves  with  the  fhell  and  the 
htfk  of  this  valuable  production.  Thefe  remains,  fc- 
much  defpifed,  make  a  liquor  of  a  pretty  clear  colour, 
which  has  a  tafte  of  coffee  without  its  bitternefs  and 
ftrength.  Thefe  articles  may  be  had  at  a  low  price  at 
Betelfagui,  which  is  the  general  market  for  them. 
Here  likewife  is  fold  all  the  coffee  which  comes  out  of 
the  country  by  land.  The  reft  is  carried  to  Mocha, 
which  is  35  leagues  diftant,  or  to  the  nearer  ports  of 
Lohia  or  Hodeida,  from  whence  it  is  tranfported  in 
fmall  veffels  to  Jodda.     The  Egyptians  fetch  it  from 
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The  quantity  of  coffee  exported  may  be  eftimatcd  at 
twelve  millions  five  hundred  and  fifty  thoufand  weight. 
The  European  companies  takeoffa  million  and  a  half  ; 
the  Perfians  three  millions  and  a  half;  the  fleet  from 
Suez  fix  millions  and  a  half ;  Indoflan,  the  Maldives, 
and  the  Arabian  colonies  on  the  coaft  of  Africa,  fifty 
thoufand  ;  and  the  caravans  a  million. 

As  the  coffee  which  is  bought  up  by  the  caravans 
and  the  Europeans  is  the  belt  that  can  be  procured, 
it  cofts -about  S^d.  a  pound.  The  Perfians,  who  con- 
tent themfelves  with  that  of  an  inferior  quality,  pay  no 
more  than  about  6^d.  a  pound.  The  Egyptians  pur- 
chafe  it  at  the  rate  of  about  8d.  their  cargoes  being 
compofed  partly  of  good  and  partly  of  bad  coffee.  If 
we  eftirnate  coffee  at  about  7|d.  a  pound,  which  is  the 
mean  price,  the  profits  accruing  to  Arabia  from  its 
annual  exportation  will  amount  to  384,3431.  iys. 
This  money  does  not  go  into  their  coffers ;  but  it  en- 
ables them  to  purchafe  the  commodities  brought  from 
the  foreign  markets  to  their  ports  of  Jodda  and  Mocha. 

Mocha  receives  from  Abyffinia,  lheep,  elephants 
teeth,  mulk,  and  (laves.  It  is  fupplied  from  the  ea- 
ftern  coaft  of  Africa  with  gold,  Haves,  amber,  and  i- 
vory ;  from  the  PerfianGulph,  with  dates,  tobacco,  and 
corn  ;  from  Sum,  with  avail  quantity  of  coarfe,  and  a 
few  fine  linens ;  from  Bombay  and  Pondicherry,  with 
iron,  lead,  and  copper,  which  are  carried  thither  from 
Europe  ;  from  Malabar,  with  rice,  ginger,  pepper,  In- 
dian faffron,  with  coirc,  cardamom,  and  alfo  with 
planks  ;  from  the  Maldives,  with  gum,  benzoin,  aloes- 
wood,  and  pepper,  which  thefe  iflands  take  in  ex- 
change ;  from  Coromandel,  with,  400  or  joo  bales  of 
cottons,  chiefly  blue.  The  greateft  part  of  thefe  com- 
modities, which  may  fetch  262,5001.  are  confumed  in 
the  interior  part  of  the  country.  The  reft,  particular- 
ly the  cottons,  are  difpofed  of  in  Abyffinia,  Socotora, 
and  the  eaftern  coaft  of  Africa. 

None  of  the  branches  of  bufinefs  which  are  managed 
at  Mocha,  as  well  as  throughout  all  the  country  of  Ya- 
man,  or  even  at  Sanaa  the  capital,  are  in  the  hands  of 
the  natives.  The  extortions  with  which  they  are  per- 
petually threatened  by  the  government  deter  them  from 
interfering  in  them.  All  the  warehoufes  are  occupied 
by  the  Banians  of  Surat  or  Guzaret,  who  make  a  point 
of  returning  to  their  own  country  as  foon  as  they  have 
made  their  fortunes.  They  then  refigntheirfettlements 
to  merchants  of  their  own  nation,  who  retire  in  their 
turn,  and  arefucceeded  by  others. 

The  European  companies,  who  enjoy  the  exclufive 
privilege  of  trading  beyond  the  Cape  of  Good  Hope, 
formerly  maintained  agents  at  Mocha.  Notwithftand- 
ing  it  was  ftipulated  by  a  folemn  capitulation,  that  the 
imports  demanded  mould  be  rated  at  two  and  a  quarter 
per  cent,  they  were  fubjeft  to  frequent  extortions  : 
the  governor  of  the  place  infilling  on  their  making  him 
prefents,  which  enabled  him  to  purchafe  the  favour  of 
the  courtiers,  or  even  of  the  prince  himfelf.  However, 
the  profits  they  obtained  by  the  fale  of  European  goods, 
particularly  clothes,  made  them  fubmit  to  thefe  repeat- 
ed humiliations.  When  thefe  feveral  articles  were  fur- 
nilhed  by  Grand  Cairo,  it  was  then  impoffible  to  with- 
ftand  the  competition,  and  the  fixed  fettlements  were 
therefore  given  up. 


The  trade  was  carried  on  by  (hips  that  failed  from 
Europe  with  iron,  lead,  copper,  and  filver,  fnfficient  to 
pay  for  the  coffee  they  intended  to  b'iy.  The  fuper- 
cargoes,  who  had  the  care  of  thefe  tranfactiona,  fettled 
the  accounts  every  time  they  returned.  Thefe  voyages, 
which  at  firft  were  pretty  numerous  and  advantageous, 
have  been  fucceilively  laid  afide.  The  plantations  of 
coffee,  made  by  the  European  nations  in  their  colonies. 
have  equally  lelfened  the  confuniption  an  J  the  price  of 
that  which  comes  from  Arabia.  In  procefs  of  time, 
thefe  voyages  did  not  yield  a  fufficient  profit  to  anfwer 
the  high  charges  of  undertaking  ihtm  on  purpofe. 
The  companies  of  England  and  Prance  then  refolved, 
one  of  them  to  fend  mips  from  Bombay,  and  the  o- 
ther  from  Pondicherry,  to  Mocha,  wiih  themerchandife 
of  Europeand  India.  They  even  frequently  hadrecourfe 
to  a  method  that  was  lefs  expenfive.  The  Engliih  and 
French  vifit  the  Red  fea  every  year.  Tho'  theydifpofc 
of  their  merchandife  there  to  good  advantage,  they  can 
never  take  in  cargoes  from  thence  for  their  return.  They 
carry,  for  a  moderate  freight,  the  coffee  belonging  to 
the  companies  who  lade  the  velfels  with  it,  which  they 
difpatch  from  Malabar  and  Coromandel  to  Europe. 
The  Dutch  company,  who  prohibit  their  fervants  from 
fitting  out  (hips,  and  who  fend  no  veflels  themfelves, 
to  the  gulph  of  Arabia,  are  deprived  of  the  (hare  they 
might  take  in  this  branch  of  commerce.  They  have 
alfo  given  up  a  much  more  lucrative  branch,  that 
of  Jodda. 

Jodda  is  a  port  fituated  near  the  middle  of  the 
gulph  of  Arabia,  20  leagues  from  Mecca.  The  go- 
vernment there  is  of  a  mixed  kind  :  the  grand  Signior 
and  the  Xeriffof  Mecca  (hare  the  authority  and  the 
revenue  of  the  cuftoms  between  them.  Thefe  imports 
are  levied  upon  the  Europeans  at  the  rate  of  8  per 
cent.,  and  upon  other  nations  at  13.  They  are  always 
paid  in  merchandife,  which  the  managers  oblige  the 
merchants  of  the  country  to  buy  at  a  very  dear  rate. 
The  Turks,  who  have  been  driven  from  Aden,  Mo- 
cha, and  every  part  of  the  Yaman,  would  long  ago  have 
been  expelled  from  Jodda,  if  there  had  not  been  room 
to  apprehend  that  they  might  revenge  themfelves  in 
fuch  a  manner  as  to  put  an  end  to  their  pilgrimages 
and  commerce. 

The  coins,  which  are  current  at  Mocha,  the  prin- 
cipal port  of  the  Red  Sea,  arc  dollars  of  all  kinds ;  but 
they  abate  five  per  cent,  on  the  pillar  dollars,  becaufc 
they  are  reckoned  not  to  be  the  purert  filver,  and  the 
dollar  weight  with  them  is  17  drams  14  grains.  All 
their  coins  are  taken  by  weight,  and  valued  according 
to  their  purenefs.  The  gold  coins  current  here  arc 
ducats  of  Venice,  Germany,  Turkey,  Egypt,  &c.  The 
comafles  are  a  fmall  coin,  which  are  taken  at  fuch  A 
price  as  the  government  fets  on  them  ;  and  they  keep 
their  accounts  in  an  imaginary  coin,  called  cabeers,  of 
which  80  go  to  a  dollar.  For  an  account  of  the  ancient 
coins  called  dinars  and  dirhems,  fee  thefe  two  articles. 

Cum  ARABIC.     See  Gum. 

ARA3ICI,  a  feft  who  fprung  up  in  Arabia;  about 
the  year  207,  whole  diftingnifhing  tenet  was,  that  the 
foul  died  with  the  body,  and  alfo  rofe  again  witji  it. 

Eufebius,  lib.  vi.  c.  38.  relates,  tluit  .1  council  was 
called  to  (top  the  progrefs  of  this  riling  feet ;  and  that 
Origen  aflifted  at  it;  and  convinced  them  lb  thorough- 
ly of  their  error  that  thev  abjured  it. 

A  a  2  ARABIS, 
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ARABIS,    BASTARD    TOWER-MUSTARD  ;     A    gCllUS 

of  the  filiquofa  order,  belonging  to  the  retradynamia 
clafs  of  plants;  and  in  the  natural  method  ranking  un- 
der the  39th  order,Si/iquofte.The generic  markconlifts 
in  4  nectiferous  glands  which  lie  on  the  inlide  of  each 
leaf  of  the  calyx.  There  are  8  fpecies  ;  but  none  of 
them  remarkable  for  their  beauty  or  other  properties. 
Only  one  ol  thefe,  the  thaliana  or  moufe-ear,  is  a  na- 
tive of  Britain.  It  is  a  low  plant,  fcldom  riling  more 
than  four  or  rive  inches  high,  branching  on  every  fide, 
having  fmall  white  flowers  growing  alternately,  which 
have  each  four  petals  in  form  of  a  crofs,  that  are  fuc- 
ceeded  by  long  tlender  pods  filled  with  fmall  round 
feeds.  It  grows  naturally  on  fandy  ground  or  old  walls. 
Sheep  are  not  fond  of  it,  and  fwine  refufe  it. 

ARABISM,  Arabismus,  an  idiom  or  manner  of 
fpeaking  peculiar  to  the  Arabs  or  the  Arabic  lan- 
guage. 

ARABIST,  a  perfon  curious  of,  and  killed  in,  the 
learning  and  languages  of  the  Arabians  :  fuch  were 
Erpenius  and  Golius.  The  furgeons  of  the  13th  cen- 
tury are  called  Arabifls  by  Severinus. 

ARABLE  lands,  thofe  which  are  fit  for  tillage, 
or  which  have  been  formerly  tilled. 

ARACAN,  the  capital  of  a  fmall  kingdom  to  the 
north-eaft  of  the  Bay  of  Bengal,  fituated  in  E.  Long. 
93.  o.  N.  Lat.  20.  30.  It  has  theconveniency  of  afpa- 
cious  river,  and  a  harbour  large  enough  to  hold  all  the 
fliips  in  Europe.  It  is  faid  by  Schouten  to  be  as  large 
asAmfherdam;  but  the  houfes  are  flight,  being  made 
with  palm-trees  and  bomboo-canes,  and  covered  with 
leaves  of  trees.  They  are  feldom  above  fix  feet  high, 
but  have  many  windows  or  air-holes.  But  the  people 
of  the  higheft  rank  are  much  better  accommodated. 
They  have  no  kitchens,  chimneys,  or  cellars,  which 
oblige  the  women  to  drefs  the  victuals  out  of  doors. 
Some  of  the  ftreets  are  on  the  ridges  of  rocks,  where- 
in are  a  great  many  Ihops.  Their  orchards  and  gar- 
dens contain  all  the  fruit  common  to  the  Indies,  and 
their  trees  are  green  all  the  year.  Their  common  drink 
is  toddy  ;  which  is  the  fap  of  the  cocoa-tree,  and  when 
new  will  intoxicate  like  wine,  but  foon  grows  four. 
Elephants  and  buffaloes  are  very  numerous  here,  and 
are  made  ufe  of  inftead  of  horfes.  They  have  plenty 
of  provifions,  and  but  little  trade  :  for  when  Mr  Chan- 
noch  was  here  in  16S6,  with  fix  large  fhips,  there  was 
nothing  to  be  had  in  the  way  of  commerce ;  and  yet 
the  country  produces  lead,  tin,  flick-lac,  and  elephants 
teeth.  The  Mogul's  fubjecls  come  here  to  purchafe 
thefe  commodities;  andfometimesmeetwithdiamonds, 
rubies,  and  other  precious  Hones.  They  were  former- 
ly governed  by  a  king  of  their  own,  called  the  king  of 
the  White  Elephants  but  this  country  has  been  con- 
quered by  the  king  of  Pegu.  They  pay  little  or  no 
regard  to  the  chaftity  of  their  women,  and  the  common 
failors  take  great  liberties  among  them.  Their  reli- 
gion is  Paganifm  ;  and  the  idols,  temples,  and  priefts 
i.rc  very  numerous.  The  drefs  of  the  better  fort  is 
very  flight,  for  it  confifts  chiefly  of  a  piece  of  white 
cotton  over  their  arms,  breaft,  and  belly,  with  an  apron 
before.  The  complexion  of  the  women  is  tolerable; 
they  wear  thin  flowered  guaze  over  their  breaft  and 
moulders,  and  a  piece  of  cotton,  which  they  roll  three 
or  four  times  round  their  vvaift,  and  let  it  hang  as  low 
as  their  feet.     They  curl  their  hair,  and  put  glafs rings 


in  their  ears,  and  flrctch  them  of  a  monftrous  length. 
On  their  arms  and  legs  they  have  hoops  of  copper, 
ivory,  filver,  &c.  The  country  produces  great  quan- 
tities of  rice,  and  th«  water  is  good.  Their  flocks  of 
fheep  and  herds  of  cattle  are  alfo  numerous  near  Ara- 
can  ;  but  what  they  fay  of  the  towns  and  villages,  with 
which  the  country  is  pretended  to  be  overfpread,  may 
be  doubted.  Captain  Hamilton  affirms,  that  there  are 
but  few  places  inhabited,  on  account  of  the  great  num- 
ber of  wild  elephants  and  buffaloes,  which  would  de- 
ftroy  the  fruits  of  the  ground ;  and  that  the  tigers 
would  deftroy  the  tame  animals.  There  are  fome 
illands  near  the  fea,  inhabited  by  a  fewmiferablefiftier- 
men,  who  can  juft  keep  themfelves  from  ftarving,  tho' 
they  are  out  of  the  reach  of  oppreilion.  The  rich 
burn  the  dead  bodies  ;  but" the  poor,  who  are  not  able 
to  buy  wood,  throw  them  into  the  river. .. 

ARACHIS,  in  botany :  A  genus  of  the  diadel- 
phia  order,  belonging  to  the  decandria  clafs  of  plants  ; 
and,  in  the  natural  method,  ranking  under  the  32d  or- 
der, PapiUionacce.  There  is  only  one  fpecies,  the  hy- 
pogsea,  an  annual  plant,  and  a  native  of  Bralil  and  Pe- 
ru. The  flalks  are  long,  trail  upon  the  ground,  and 
are  furnifhed  with  winged  leaves,  compofed  of  four 
hairy  lobes  each.  The  flowers  are  produced  fingly  on 
long  pedunculs ;  they  are  yellow,  of  the  pea  kind,  and 
each  contains  tenawl-fhapedftamina,  nine  of  whichare 
tied  together,  and  the  upper  one  ftands  off.  In  the 
centre  is  an  awl-fliaped  flylus,  crowned  with  a  fimple 
ftigma.  The  germen  is  oblong,  and  becomes  an  oval 
oblong  pod,  containing  two  or  three  oblongblnnt  feeds. 
— This  plant  is  cultivated  in  all  the  American  fettlc- 
ments  for  the  feeds,  which  make  a  confiderable  part 
of  the  food  of  the  llaves.  The  manner  of  perfecting  them 
is  very  fingular :  for  as  the  flowers  fall  off,  the  young 
pods  are  forced  into  the  ground  by  a  natural  motion 
oftheftalks,  and  there  they  are  entirely  buried,  and 
not  to  be  difcovered  without  digging  for  them ;  whence 
they  have  taken  the  name  of 'ground  nuts. 

ARACHNE,  in  fabidous  hifhory,  a  young  maid  of 
Lydia,  faid  to  have  been  the  inventrefs  of  fpinning. 
She  is  fabled  to  have  been  fo  fkilful  in  this  art,  as  to 
challenge  Minerva  at  it;  who  tore  her  work,' and  ftruck 
her;  which  difgrace  driving  her  to  defpair,  fhc  hanged 
hcrfelf.  Minerva,  from  compaffion,  brought  her  to  life, 
and  transformed  her  into  a  fpider,  which  IT.il!  employs" 
itfelf  in  fpinning. 

ARACHNOIDES,  in  anatomy,  an  appellation  gi- 
ven to  feveral  membranes  ;  as  the  tunic  of  the  cryftal- 
line  humour  of  the  eye,  the  external  lamina  of  the  pia 
mater,  and  one  of  the  coverings  of  the  fpinal  mar- 
row. 

ARACK,  arrack,  or  rack,  a  fpirituous  liquor 
imported  from  the  Ealt  Indies,  ufed  by  way  of  dram 
and  in  punch. 

The  word  arack,  according  to  Mr  Lockyer,  is  an 
Indian  name  for  flrong  waters  of  all  kinds;  .for  they 
call  our  fpirits  and  brandy  Engl'ifli  arack.  But  what 
we  underftand  by  the  name  arack,  he  affirms  is  really 
no  other  than  a  (pirit  procured  by  diftillation  from  a 
vegetable  juice  called  toddy,  which  flows  by  inciiion  out 
of  the  cocoa-nut  tree,  like  the  birch-juice  procured  a- 
mong  us.  The  toddy  is  a  pleafant  drink  by  itfelf, 
when  new,  and  purges  thole  who  are  not  ufed  to  it  ; 
and,  when  ftale,  it  is  heady,  and  makes  good  vinegar. 

The 
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Arack.  The  Englilh  at  Madrafs  rife  it  as  leaven  to  raife  their 
— <s— *  bread  with. 

Others  arc  of  opinion,  that  the  arack,  or  arrack,  is  a 
vinous  fpirit  obtained  by  diftillation,  in  the  Eaft  Indies, 
from  rice  or  fugar,  fermented  with  the  juice  of  cocoa- 
nuts. 

The  Goa  arack  is  faid  to  be  made  from  the  toddy, 
the  Batavia  arack  from  rice  and  fugar  ;  and  there  is 
likewife  a  kind  of  lhrub  from  which  arack  is  made. 

Goa  and  Batavia  are  the  chief  places  for  arack. — At 
Goa  there  are  divers  kinds  ;  fingle,  double,  and  treble 
diitilled.  The  double  diitilled,  which  is  that  common- 
ly fent  abroad,  is  but  a  weak  fpirit  in  comparifon  with 
Batavia  arack  ;  yet,  on  account  of  its  peculiar  and  a- 
grceable  flavour,  is  preferred  to  all  the  other  aracks  of 
India.  This  flavour  is  attributed  to  the  earthen  vef- 
fels  which  they  ufe  at  Goa  to  draw  the  fpirit ;  where- 
aj  at  Batavia  they  ufe  copper  Hills. 

The  Parier  arack  made  at  Madrafs,  and  the  Columbo 
and  Quilone  arack  at  the  other  places,  being  fiery  hot 
fpirits,  are  little  valued  by  the  Europeans,  and  therefore 
rarely  imported  ;  though  highly  prized  among  the  na- 
tives. In  the  belt  Goa  arack,  the  fpirits  of  the  cocoa- 
juice  do  not  make  above  a  fixth  or  eighth  part. 

The  manner  of  making  the  Goa  arack  is  this  :  The1 
juice  of  the  trees  is  not  procured  in  the  way  of  tapping, 
as  we  do  ;  but  the  operator  provides  himfelf  with  a 
parcel  of  earthen  pots,  with  bellies  and  necks  like  our 
ordinary  bird:bottles  :  he  makes  faft  a  number  of  thefe 
to  his  girdle,  and  any  way  elfe  that  he  commodioufly 
can  about  him.  Thus  equipped,  he  climbs  up  the 
trunk  of  a  cocoa  tree  ;  and  when  he  comes  to  the 
boughs,  he  takes  out  his  knife,  and  cutting  oil' one  of 
the  fmall  knots  or  buttons,  he  applies  the  mouth  of 
the -bottle  to  the  wound,  fattening  it  to  the  bough  with 
a  bandage ;  in  the  fame  manner  he  cuts  off  other  but- 
tons, and  fallens  on  his  pots,  till  the  whole  number  is 
ufed  :  this  is  done  in  the  evening,  and  defcending  from 
the  tree,  he  leaves  them  till  the  next  morning  ;  when 
he  takes  off  the  bottles,  which  are  moflly  filled,  and 
empties  the  juice  into  the  proper  receptacle.  This  is 
repeated  every  night,  till  a  fnfticient  quantity  is  produ- 
ced ;  and  the  whole  being  then  put  together,  is  left  to 
ferment,  which  it  foon  does.  When  the  fermentation 
is  over,  and  the  liquor  or  warn  is  become  a  little  tart, 
it  is  put  into  the  ftill,  and  a  fire  being  made,  the  hill  is 
fuffered  to  work  as  long  as  that  which  comes  over  has 
any  confiderable  tafte  of  fpirit. 

The  liquor  thus  procured  is  the  low  wine  of  arack  ; 
and  this  is  fo  poor  a  liquor,  that  it  will  foon  corrupt 
and  fpoil,  if  not  diftilled  again,  to  feparate  foiiie  of  its 
phlegm;  they  therefore  immediately  after  pjur  back 
this  low  wine  into  the  ftill,  and  rectify  it  to  that  very 
weak  kind  of  proof-fpirit,  in  which  ftate  we  find  it. 
Thearack  we  meet  with,  notwithstanding  i;s  being  of  a 
proof-teft,  according  to  the  way  of  judging  by  the 
crown  of  bubbles,  holds  but  a  lixth,  and  fometimes  but 
an  eighth,  part  of  alcohol  or  pure  fpirit  ;  whereas  our 
other  fpirits,  when  they  mow  that  proof,  are  gent  rally 
efteemed  to  hold  one  half  pure  fpirit.  Shaw's  EJfmy 
on  Dijlilling. 

There  is  a  paper  of  obfervations  on  arack,  in  the  Me- 
langes d'HiJloire  Natur.  tome  v.  p.  502.  By  ferment- 
ing, diftilling,  and  rectifying  the  juice  of  the  American 
maple,  which  has  much  the  fame  tafte  as  that  of  the 


cocoa,  the  author  fays,  he  made  arack  not  in  the  leafl 
inferior  to  any  that  comes  from  the  Ealt  Indies  ;  and 
he  thinks  the  juice  of  the  fycamore  and  of  the  bircli 
trees  would  equally  anfwer  the  end. 

Befides  the  common  forts  of  Goa  and  Batavia  arack, 
there  are  two  others  lefs  generally  known  ;  thefe  arc 
the  bitter  arack  and  the  black  arack. 

By  flat,  nth  Geo.  I.  c.  30.  arack  on  board  a  fhip- 
within  the  limits  of  any  port  of  Great  Britain,  may  be 
fearched  for  and  feized,  together  with  the  package  ;  or 
if  found  unfhipping  or  unlhipped,  before  entry,  may  be 
feized  by  the  officers  of  excife,  in  like  manner  as  by 
the  officers  of  the  cuftoms. — Upon  an  excife-officer's 
fufpicion  of  the  concealment  of  arack,and  oath  made  of 
the  grounds  of  fuch  fufpicion  before  the  commiffioners 
or  a  juflice  of  peace,  they  may  empower  him  to  enter 
fuch  fufpected  places,  and  feize  the  liquors,  with  the 
calks,  &c.  If  the  officers  are  obftructed,  the  penalty- 
is  iool. 

Arack  is  not  to  be  fold  but  in  warehoufes,  entered  as 
directed  in  the  6th  of  Geo.  I.  c.  21.  upon  forfeiture, 
and  the  calks,  &c.  If  permits  are  not  returned  which  • 
are  granted  for  the  removal  of  arack,  or  if  the  goods 
are  not  fent  away  within  the  time  limited,  the  penalty  is 
treble  the  value.  If  the  permits  are  not  returned,  and 
the  decreafe  is  not  found  to  be  fufficient,  the  like  quan- 
tity is  forfeited.  Permits  are  not  to  be  taken  out  but 
by  direction  in  writing  of  the  proprietor  of  the  ftock, 
or  his  known  fcrvant,  upon  forfeiture  of  50 1.  or  three 
months  imprifonment. 

By  flat.  9th  Geo.  II.  c.  35.  if  arack  is  offered  for  fale 
without  a  permit,  or  by  any  hawker,  pedlar,  &c.  with 
a  permit,  the  perfon  to  whom  it  is  offered  may  feize 
and  carry  it  to  the  next  warehoufe  belonging  to  the 
cuftoms  or  excife,  and  bring  the  perfon  offering  the 
fame  before  any  juftice  of  the  peace,  to  be  committed 
to  prifon,  and  profecuted  for  the  penalties  incurred  by 
fuch  offence.  The  perfon  fcizing  fuch  goods  may  pro- 
fecute  in  his  own  name  ;  and  on  recovery  is  entitled  to 
one-third  part  of  the  grofs  produce  of  the  fale  :  and 
the  conimillionersare, if  defired,upon  a  certificate  from. 
the  juftice  of  the  offender's  being  committed  to  prifon, 
to  advance  to  the  feizer  1 5s.  per  gallon  for  the  arack  fo 
feized. 

Arack  (except  for  the  ufe  of  feamen,  two  gallons 
each)  found  in  any  fhip  or  velfel  arrived  from  foreign 
parts,  at  anchor,  or  hovering  within  the  limits  of  any 
port,  or  within  two  leagues  of  thefhore ;  and  not  pro- 
ceeding on  her  voyage  (unlefs  in  cafe  of  unavoidable 
ncceflity  and  diitrefs  of  weather,  notice  whereof  mult 
be  given  to  the  collector  or  chief  officer  of  the  port 
upon  the  fhip's  arrival),  is  forfeited,  with  the  boxes, 
calks,  or  other  package,  or  the  value  thereof. 

Arack  is  alio  the  name  of  a  fpirituous  liquor  made 
by  the  Tartars  of  Tungufia,  of  mare's  milk,  left  tofpur, 
and  afterwards  diililied  twice  or  thrice  between  two 
earthen  pors  clofely  flopped,  whence  the  liquor  runs 
through  a  fmall  wooden  pipe.  It  is  more  intoxicating 
than  brandy. 

ARAD  (anc.  geog.),  a  city  lying  to  the  fouth  of 
Judah  and  the  land  of  Canaan,  in  Arabia  Petrasa. 
The  Ifraelites  having  advanced  towards  the  land  of 
Canaan  (Numb.  xxi.  i.),thekingof  Arad  oppofedtheir 
paflage,  defeated  them,  and  took  a  great  booty  from 
them  ;  but  they  deltroyed  his  country  as  foon  as  they 
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became  mallei's  of  the  land  of  Canaan  (Numb,  xxxiii.) 
Arad  was  rebuilt,  and  Eufebins  places  it  in  the  neigh- 
bourhood of  Kades,  at  the  dillance  of  20  miles  from 
Hebron.  The  Ifraelites,  in  their  paffage  through  the 
wildernefs,  having  departed  from  Sepher,  came  to  A- 
rad,  and  from  thence  to  Makkelath. 

ARADUS  (anc.  geog.),  an  ifland  between  the 
borders  of  Phoenicia  and  Seleucis,  at  the  diftance  of 
20  ftadia  from  a  dangerous  coaft :  all  of  it  a  rock  fur- 
rounded  by  the  fea,  in  compafs  feven  ftadia ;  and  form- 
ing a  very  powerful  city  and  republic.  It  is  now  call- 
ed Ronad ;  but  not  a  lingle  wall  is  remaining  of  all 
that  multitude  of  houfes  which,  according  to  Strabo, 
were  built  with  more  ftories  than  even  thofe  of  Rome. 
The  liberty  enjoyed  by  the  inhabitants  had  rendered  it 
very  populous ;  and  it  fubfifted  by  a  naval  commerce, 
manufactures,  and  arts.  As  prefent  the  ifland  is  de- 
ferted  ;  nor  has  tradition  even  retained  the  memory  of 
a  fpringof  frefli  water  in  its  environs,  which  the  people 
of  Aradus  difcovered  at  the  bottom  of  the  fea,  and  from 
which  they  drew  water  in  time  of  war  by  means  of  a 
leaden  bell  and  a  leathern  pipe  fitted  to  its  bottom. 

ARJE  philjenon,  or  Phiienorum  (Strabo); 
to  the  fouth  of  the  Syrtis  major  ;  but  in  Peutinger  ; 
more  wefterly,  to  the  fouth  almoft  of  the  Syrtis  Mi- 
nor. In  Strabo's  time,  the  altars  were  not  extant,  but 
a  village  of  the  fame  name  flood  on  the  fpot.  -On  a 
difpute  about  limits,  between  the  Cyrenians  and  Car- 
thaginians, it  was  agreed  that  two  of  each  people 
•fliould  fet  out  on  the  fame  day,  and  that  where  they 
ihould  happen  to  meet,  there  the  limits  of  both  mould 
be  fixed.  The  Philseni,  two  brothers,  Carthaginians, 
undertook  it  for  Carthage  :  thefe,  after  having  advan- 
ced a  great  many  miles  into  the  territory  of  the  Cy- 
reneans,  were  met  by  their  antagonifls  ;  who,  enraged 
at  their  being  beforehand  with  them  fo  far,  gave  them 
the  option  of  either  returning  back, -or  of  being  buried 
alive  on  the  fpot.  Like  zealous  patriots,  they  chofe  the 
latter  ;  and  there  the  Carthaginians  raifed  two  altars 
in  honour  of  the  Philseni.  (Salluft,  Valerius  Maxi- 
mus.) 

AREOMETER,  an  inftrument  wherewith  to  mea- 
sure the  denlity  or  gravity  of  fluids. 

The  arseometer,  or  water-poife,  is  ufually  made  of 
glafs  ;  confiding  of  a  round  hollow  ball,  which  termi- 
nates in  a  long  (lender  neck  hermetically  fealed  at  top  ; 
there  being  firft  as  much  running  mercury  put  into  it 
as  will  ferve  to  balance  or  keep  itfwimmiiig  in  an  ereef 
pofition. 

The  Item  is  divided  into  degrees  (as  reprefented 
Plate  XXXIV.  fig.  23.)  ;  and  by  the  depth  of  its  de- 
fcent  into  any  liquor,  the  lightnefs  of  that  liquor  is 
concluded  :  for  that  fluid  in  which  it  finks  leaft  muft 
be  heavielt ;  and  that  in  which  it  finks  loweft,  lighteft. 

M.  Homberg  has  invented  a  new  arseometer,  defcri- 
bed  in  Phil.  Tranfact.  N°  262.  thus  :  A  is  a  glafs  bot- 
tle or  matiafs,  with  fo  (lender  a  neck  that  a  drop  of 
water  takes  up  in  it  about  five  or  fix  lines,  or  half  of 
an  inch.  Near  that  neck  is  a  fmall  capillary  tube  D, 
about  lix  inches  long,  and  parallel  to  the  neck. — To 
fill  the  veflel,  the  liquor  is  poured  in  at  the  mouth  B, 
(which  is  widened  to  receive  a  tunnel),  till  it  run  out 
at  D,  that  is,  till  it  rife  in  the  neck  to  the  mark  C, 
by  which  means  you  have  always  the  fame  bulk  or 
.quantity  of  liquor  ;  and  consequently,  by  means  of  the 


balance,  can  eafily  tell,  when  different  liquors  fill  it, 
which  weighs  molt,  or  is  moft  intenfely  heavy. 

Some  regard,  however,  is  to  be  had  in  thefe  trials 
to  the  feafon  of  the  year  and  degree  of  heat  and  cold 
in  the  weather  ;  becaufc  fome  liquors  rarefy  with  heat 
and  condenfe  with  cold  more  than  others,  and  accord- 
ingly take  up  more  or  lefs  room. 

By  means  of  this  inftrument,  the  ingenious  author 
has  made  a  table  to  fliow  the  different  weights  of  the 
fame  bulk  of  the  molt  coniiderable  chemical  liquors 
both  in  fummer  and  winter,  as  follows  : 


Weight 

:d  in  fumm. 

er.     m  winter. 

The  araeometer  full  of 

oz. 

dr.  gr. 

oz.  dr. gr. 

Qjiickfilver, 

II 

00  06 

-     11   OO   32 

Oil  of  tartar, 

OI 

03  08     • 

•     01   03    31 

Spirit  of  urine, 

01 

00  32     ■ 

-     01   00  43 

Oil  of  vitriol, 

01 

03  58     ■ 

•    01  04  03 

Spirit  of  nitre, 

01 

01  40    -     01  01   70 

Spirit  of  fait, 

01 

00  39    • 

■      OI    OO   47 

Aquafortis, 

01 

01  38     -    01  01  55 

Vinegar, 

00 

07  55     ■ 

•      OO   07    60 

Spirit  of  wine, 

00 

06  47    -    00  06  6  r 

River  water, 

00 

07  53    ■ 

■     00  07  57 

Diftilled  water, 

00 

07  50    ■ 

•     00  07  54 

Araome- 
ter 

II 
Aral. 


The  inftrument  itfelf  weighed,  when  empty,  one  dram 
twenty-eight  grains.     See  Hydrometer. 

AREOPAGUS.     See  Areopagus. 

ARjEOSTYLE,  in  architecture,  a  term  ufed  by 
Virtruvius,  to  fignify  the  greateft interval  which  can  be 
made  between  columns. 

ARiEOTICS,  in  medicine,  remedies  which  rarefy 
the  humours,  and  render  them  eafy  to  be  carried  off  by 
the  pores  of  the  fkin. 

ARAF,  among  the  Mahometans.     See  Alaraf. 

ARAFAH,  the  ninth  day  of  the  laft  month  of  the 
Arabic  year,  named  Dhoulhegiat  ,•  on  which  the  pil- 
grims of  Mecca  perform  their  devotions  on  a  neigh- 
bouring mountain  called  Arafat.  The  Mahometans 
have  a  very  great  veneration  for  this  mountain,  becaufe 
they  believe  that  Adam  and  Eve,  after  they  were  ba- 
nifhed  out  of  Paradife,  having  been  feparated  from 
each  other  during  120  years,  met  afterwards  on  this 
mountain. 

ARAFAT,  or  gibel  el  orph at,  the  mountain  of 
knowledge ,  a  mountain  in  Arabia,  near  Mecca.  The 
Mahometans  fay  this  was  the  place  where  Adam  firft 
met  with  and  knew  his  wife  Eve  after  their  expul- 
fion  from  Paradife.  This  mountain  not  being  large 
enough  to  contain  all  the  devotees  that  come  annually 
in  pilgrimage  to  Mecca,  ftones  are  fet  up  all  round  it 
to  fhow  how  far  it  reaches.  The  pilgrims  are  clad  in 
robes  of  humility  and  mortification,  with  their  heads 
uncovered.  They  feem  to  be  very  much  affected  ;  for 
the  tears  flow  down  their  cheeks,  and  they  fob  and  figh 
moft  bitterly,  begging  earneflly  for  remiffion  of  fins, 
and  promifing  to  lead  a  new  life.  They  continue  here 
about  four  or  five  hours,  and  at  half  an  hour  after  fuu- 
fet  they  all  decamp  to  perform  a  religious  duty  called 
A/ham  nomas.  After  this,  they  all  receive  the  ho- 
nourable title  of  hadgees,  which  is  conferred  upon  them 
by  the  imam  or  priefl.  This  being  pronounced,  the 
trumpet  founds,  and  they  all  return  to  Mecca. 

ARAGON.     See  Arracon. 

AHAL,  a  great  lake  in  the  kingdom  of  Khowa- 
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Arahum,  razm,  lying  a  little  to  the  eastward  of  the  Cafpian  fea. 
Aralia.  its  length  from  north  to  fouth  is  laid  to  be  near  150 
"  '  miles,  and  its  breadth  from  eaft  to  weft  about  70.  The 
fhore  on  the  welt  fide  is  high  and  rocky,  and  defti- 
tute  of  good  water  :  yet  there  are  abundance  of  wild 
horfes,  alfcs,  antelopes,  and  wolves ;  as  alfo  a  fierce 
creature  called  ajoliart,  which  the  Tartars  fay  is  of 
fuch  a  prodigious  ftrength  as  to  carry  off  a  horfe.  It 
is  furprifing  that  this  lake  Ihould  be  quite  unknown  to 
geographers  till  within  thefefew  years.  Several  great 
rivers,  which  were  fuppofed  to  run  into  the  Cafpian 
fea,  are  now  known  to  fall  into  this  lake,  particularly 
the  Sihun  or  Sirr,  and  the  Gihun  or  Amo,  fo  often 
mentioned  by  the  Oriental  hiltorians.  This  lake,  like 
the  Cafpian  fea,  has  no  vifible  outlet.  Its  water  is  alfo 
very  fait ;  and  for  that  reafon  is  conveyed  by  the  neigh- 
bouring inhabitants  by  fmall  narrow  canals  into  fandy 
pits,  where  the  heat  of  the  fun,  by  exhaling  the  water, 
leaves  them  a  fufficicnt  quantity  of  fait.  The  fame 
kinds  of  filh.  are  found  in  Aral  that  arc  found  in  the 
Cafpian  fea.  The  former  is  alfo  called  the  Lake  of 
Eagles. 

ARAHUM,  orHARAHUM,  in  ancient  writers,  de- 
notes a  place  confecrated  or  fet  apart  for  holy  purpofes. 
Hence  the  phrafe  in  araho  jurare,  or  conjurare,  "  to 
make  oath  in  the  church  ;"  becaufe,  by  the  Ripuarian 
laws,  all  oaths  were  to  be  taken  in  the  church  on  the 
relics  of  the  faints. 

ARALIA,  the  Angelica  tree;  A  genus  of  the 
pentagynia  order,  belonging  to  the  pentandria  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
46th  order,  Hederacea.  The  elfential  characters  are : 
The  involucrum  is  an  umbella  ;  the  calyx  is  quinque- 
dentated,  and  above  the  fruit ;.  the  corolla  confifts  of 
five  petals;  and  the  berry  has  five  feeds. 

Species.  There  are  five  fpecies  of  aralia,  all  natives 
of  the  Indies.  The  principal  are,  1.  The  nudicaulis, 
having  a  naked  ftalk.  This  grows  three  or  four  feet 
high  ;  the  leaves  have  two  large  trifoliate  lobes,  which 
arc  fawed  on  their  edges.  The  flower-italks  arife  be- 
tween thefe,  immediately  from  the  root,  and  are  ter- 
minated by  round  umbels  of  fmall  four-leaved  flowers 
of  a  whitifh  colour.  The  roots  of  this  fpecies  were 
brought  over  from  North  America^  and  fold  here  for 
farfaparilla,  and  it  is  ftill  ufed  as  fuch  by  the  inhabi- 
tants of  Canada  ;  though  it  is  very  different  from  the 
true  fort.  2.  The  fpinofa,  with  a  prickly  Item,  is  a 
very  ornamental  lhrub,  and  a  native  of  Virginia-  The 
height  to  which  this  tree  will  grow,  if  the  foil  and 
fituation  wholly  agree  with  it,  is  about  twelve  feet ;  and 
the  ftem,  which  is  of  a  dark  brown  colour,  is  defend- 
ed by  iharp  fpines,  which  fall  off;  even  the  leaves, 
which  are  branching,  and  compofed  of  many  wings, 
and  are  of  a  pleafant  green  colour,  have  thefe  defen- 
ders, which  are  both  crooked  and  ftrong,  and  ftand  as 
guards  to  them  till  the  leaves  fall  off  in  the  autumn. 
The  flowers  are  produced  in  large  umbels  from  the 
ends  of  the  branches  :  They  are  of  a  greeniQi  yellow 
colour;  and  their  general  characters  indicate  their  ftruc- 
ture.  They  make  their  appearance  the  end  of  July  or 
beginning  of  Auguitj  but  are  not  fucceeded  by  ripe 
feeds  in  our  gardens.. 

Propagation  and  culture  of  t^e  fpinofa.  This  tree 
will  what  gardeners  call /pawn  ,■  i.  e.  after  digging  a- 
mong  the.  roots,  young  plants  will  arife,  the  broken 
roois  fending  forth  frelh  Hems  -,  nay,  if  the  roots  are 


planted  in  a  warm  border,  and  fhaded  in  hot  wea- 
ther, they  will  grow  ;  but  if  they  arc  planted  in  pots,  v 
and  alfifted  by  a  moderate  warmth  of  dun*,  or 
tanner's  bark,  they  will  be  pretty  fmc  of  fuccefs  ; 
fo  that  the  propagation  of  this  tree  is  very  caly. 
But  the  general  method  of  propagating  it,  and  by 
which  the  beft  plants  may  be  had,  is  from  feeds,  w  Inch 
muft  be  procured  from  America,  for  they  do  not  ripen 
in  Britain  ;  and,  after  having  obtained  them,  they  muft 
be  managed  in  the  following  manner  :  'I  he  time  that 
we  generally  receive  them  is  in  the  fpring  ;  fo  that  a- 
gainit  their  coming  we  muft  be  furnifhed  with  a  fufit- 
cient  number  of  large  pots.  Thefe,  when  the  feeds 
are  come,  muft  be  filled  with  fine  mould,  which,  if  ta- 
ken from  a  rich  border,  will  do  very  well.  The  feeds 
muft  be  fown  in  thefe  pots  as  foon  as  poffible  after  their 
arrival,  hardly  half  an  inch  deep,  and  then  the  pots 
fhould  be  plunged  in  a  warm  place  their  whole  depth 
in  the  foil.  Care  mult  be  taken  to  break  the  mould 
in  the  pots,  and  water  them  as  often  as  it  has  a  ten- 
dency to  cruft  over ;  and  if  they  are  fhaded  in  hot  wea- 
ther, the  plants  will  frequently  come  up  the  firft  fum- 
mer.  But  as  this  does  not  often  happen,  if  the  young 
plants  do  not  appear  by  midfummer,  the  pots  fhould 
be  taken  and  plunged  in  a  lhady  place  ;  nay,  if  they 
fhould,  there  will  be  ftill  more,  occafion  for  this  be- 
ing done;  for  they  will  flourifh  after  that  better  in  the- 
(hade  ;  and  the  defign  of  plunging  them  in  a  warm 
place  at  firft  was  only  with  a  view  of  fetting  the  powers 
of  vegetation  at  work,  that,  having  natural  heat,  arti- 
ficial ihade  alfo  may  be  given  them,  and  water  like  wife, 
the  three  grand  neceffaries  for  the  purpofe.  The  pots, 
whether  the  plants  are  come  up  in  them  or  not,  fhould 
be  removed  intofhelter  in  October,  either  into  a  gresn- 
honfe,  fome  room,  or  under  an  hotbed-frame  ;  and  in 
the  fpring,  when  all  danger  of  froft  is  over,  they  fhould 
be  plunged  into  the  natural  ground  their  own  depth  in 
a  lhady  place.  Thofe  that  were  already  come  up  will 
have  mot  ftrong  by  the  autumn  following;  and  if  none 
of  them  have  appeared,  they  will  come  up  this  fpring  ; 
and  whether  they  are  young  feedlings,  or  fmall  plants 
of  a  former  fummer's  growth,  they  muft  be  conftantly 
kept  clean  of  weeds,  and  duly  watered  in  the  time  of 
drought ;  and  this  care  muft  be  obferved  until  the  au- 
tumn. In  October  they  muft  again  be  removed  intofhel- 
ter, either  into  a  greenhoufe,  &c.  as  before,  orfixedina 
warm  place,  and  hooped,  that  they  may  be  covered  with 
mats  in  frofty  weather.  In  the  latter  end  of  March  fol- 
lowing, they  fhould  be  planted  in  the  nurfery  way,  to 
gain  ftrength  before  they  are  finally  planted  out.  The 
ground  for  this  purpofe,  befides  the  natural  flielter, 
fhould  have  a  reed  hedge,  or  fomething  of  the  like  na- 
ture, the  mere  effectually  to  prevent  the  piercing  winds 
from  deftroying  the  young  plants.  In  this  fnug  place 
the  plants  may  be  fet  in  rows  :  in  each  of  which  rows 
furze-bulhes  ihould  be  ftuck  the  whole  length  ;  and  all 
thefe  together  will  enfure  their  fafety.  But  here  one 
caution  is  to  be  obferved  ;  not  to  Itick  the  furze  fo 
thick,  but  that  the  plants  may  enjoy  the  free  air  in 
mild  weather,  and  not  to  take  them  away  joo  early  in 
the  fpring,  leit,  being  kept  warm  the  whole  winter,- 
and  being  deprived  of  their  protection,  a  cutting  froft 
fhould  happen,  as  it  fbinetimcs  does  even  in  April,  and 
deflroy  them.  Weeding  and  watering  in  dry  weather 
muff  be  their  fummer's  care.  They  may  be  ftuck  again 
with  furze-bufhes  in  the  winter;  though  it  will  not  be 

necellarj 


Aral!! 


A  R  A 


[     *92     3 


A  R  A 


neccftary  to-do  it  in  fo  clofc  a  manner  ;  and  with  this 
care,  ftiil  diminiihing  in  proportion  the  number  of 
furzc-bufhes,  they  may  continue  for  threeor  four  years, 
when  they  may  be  planted  out  into  the  warmeft  parts 
of  the  plantation.  With  this  management  thefe  plants 
will  be  inured  to  bear  our  winters  in  wtll-fheltercd 
places. 

The  fpines  which  grow  on  the  branches  and  the 
leaves  aduionifli  us,  for  our  own  fafety,  not  to  plant 
this  tree  too  near  the  fides  of  frequented  walks  ;  and 
the  conlideration  of  the  nature  of  the  tree,  which  is 
rather  tender  at  the  bed,  directs  us  (if  we  have  a  mind 
to  retain  the  fort)  to  plant  it  in  a  warm  and  well-fhel- 
tered  fituation  ;  where  the  piercing  frofts,  come  from 
what  point  they  will,  will  lofe  their  edge  :  for  with- 
out this,  they  will  be  too  tender  to  Hand  the  teft  of 
a  fevere  winter ;  though  it  has  often  happened,  that 
after  the  main  ftem  of  the  plant  has  been  deftroyed,  it 
has  fliot  out  again  from  the  root,  and  the  plant  by  that 
means  been  both  increafed  and  preferved. 

ARAM,  or  Aramxa  Rsgio,  (anc.  geog.)  the  He- 
brew name  of  Syria,  fo  called  from  Aram  the  fon  of 
Shem,  (Mofes,  Jofephus.) 

j4ram  B:th-Rchob,  (anc.  geog.)  was  that  part  of 
Syria  lying  to  the  north  of  Paleftine  ;  becaufe  Rehob 
was  its  boundary  towards  that  quarter,  (Mofes);  allot- 
ted to  the  tribe  of  Alher,  (Judges) ;  where  it  joins  Si- 
don,   (Jofhua). 

AnAM-Dai;iv!efek ,  or  Syria  Damafcena,  (anc.  geog.) 
a  principal  part  of  Syria,  and  more  powerful  than  the 
reft,  (2  Sam.)  taking  its  name  from  Damafcus,  the  prin- 
cipal city. 

AiiAM-Mdacha,  (anc.  geog.)  a  diftrict  of  Syria,  at 
the  foot  of  mount  Hermon,  (2  Samuel,  1  Chronicles) ; 
on  the  borders  of  the  half  tribe  of  Manafleh,  on  the 
other  fide  the  Jordan,  called  the  coaft  of  Maachatki, 
(Mofes,  Joflma.) 

A  ram- N ah  ar  aim,  (anc.  geog.)  i.  e.  Aram,  or  Syria 
of  the  Rivers,  or  Mefopotamia,  fituated  between 
the  Euphrates  and  Tigris  ;  which  is  the  rcafon  of  the 
name. 

AmiM-Sola,  or  Z.oba,  (anc.  geog.)  which  David 
conquered,  was  a  country  near  the  Euphrates,  where 
afterwards  Palmyra  flood  :  the  Euphrates  bounded  it 
on  the  eaft,  as  the  land  of  Canaan  and  Syria  Damaf- 
cena did  on  the  weft,   (2  Samuel.) 

AIIAMONT,  a  town  of  Languedoc  in  France, 
feated  on  the  river  Rhone.     E.  Long.  4.  52.  N.  Lat. 

4.5-  S4- 

ARANEA,  the  Spider  ;  a  genus  of  infects  belong- 


ing to  the  order  of  aptera,  or  infects  without  wings. 
All  the  fpecies  of  fpiders  have  eight  legs,  with  three  ' 
joints  in  each,  and  terminating  in  three  crooked  claws; 
eight  eyes,  two  before,  two  behind,  and  the  reft  on  the 
fides  of  the  head.  In  the  fore-part  of  the  head,  at  the 
mouth,  there  is  a  pair  of  fliarp  crooked  claws  or  for- 
ceps :  thefe  ftand  horizontally  ;  and,  when  not  exerted 
for  ufe,  are  concealed  in  two  cafes  contrived  for  their 
reception,  in  which  they  fold  like  a  clafp-knife,  and 
there  lie  between  two  rows  of  teeth.  A  little  below 
the  point  of  each  claw,  there  is  a  fmall  hole,  through 
whichLiewenhoeck  fuppofesthe  fpider  emits akindof  poi- 
i'on  (a.)  Thefe  claws  arc  the  weapons  with  which  they 
kill  flies,  &c.  for  their  food.  The  belly  or  hinderpart  is 
feparated  from  theheadandbreaflby  a  fmall  thread-like 
tube.  The  fkin  or  outer  furface  is  a  hard  poliflied  emit. 
Spiders  have  live  tubercles  or  nipples  at  the  ex- 
tremity of  the  belly,  whofe  apertures  they  can  en- 
large or  contract  at  pleafure.  It  is  through  thefe 
apertures  that  they  fpin  a  gluey  fubftance  with  which 
their  bellies  are  full.  They  fix  the  end  of  their 
threads  by  applying  thefe  nipples  to  any  fubftance,  and 
the  thread  lengthens  in  proportion  as  the  animal  re- 
cedes from  it.  They  can  ftop  the  ilTuing  of  the 
threads  by  contracting  the  nipples,  and  re-afcend  by 
means  of  the  claws  on  their  feet,  much  in  the  fame 
manner  as  fonie  men  warp  up  a  rope.  When  the  com- 
mon houfe-fpider  begins  her  web,  me  generally  choofes 
a  place  where  there  is  a  cavity,  fuch  as  the  corner  of  a 
room,  that  lhe  may  have  a  free  palfage  on  each  fide,  to 
make  her  cfcape  in  cafe  of  danger.  Then  lhe  fixes  one 
end  of  her  thread  to  the  wall,  and  partes  on  to  the  other 
fide,  dragging  the  thread  along  with  her  (or  rather  the 
thread  follows  her  as  lhe  proceeds),  till  lhe  arrives  at 
the  other  fide,  and  there  fixes  the  other  end  of  it.  Thus 
flic  panes  and  rcpafles,  till  flic  has  made  as  many  paral- 
lel threads  as  lhe  thinks  neceflary  for  herpurpofe.  Af- 
ter this,  Ihebegins  again  and  croffes  thefe  by  other  pa- 
rallel threads,  which  may  be  named  the  -woof.  Thefe 
are  the  toils  orfnares  which  lhe  preparesfor  entangling 
flies,  and  other  fmall  infects,  which  happen  to  light  up- 
on it.  But,  beiides  thislarge  web,  (lie generally  weaves 
a  fmall  cell  for  herfclf,  where  lhe  lies  concealed  watch- 
ing for  her  prey.  Betwixt  this  cell  and  the  large  web 
fhe  has  a  bridge  of  threads,  which,  by  communicating 
with  the  threads  of  the  large  one,  both  give  her  early 
intelligence  when  any  thing  touches  the  web,  and 
enables  her  to  pals  quickly  in  order  to  lay  hold  of  it. 
There  are  many  other  methods  of  weaving  peculiar  to 
different  fpecies  of  fpiders  ;  but  as  they  are  all  intend- 
ed 
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(a)  Dr  Mead,  in  his  Effiy  on  Poifons,  diffents  wholly  from  this  opinion,  having  never  been  able,  on  repeat- 
ed examinations,  to  difcovcr  any  fuch  opening,  not  even  in  the  claws  of  the  largeft  foreign  fpiders  ;  which  bc- 
bove  fifty  times  bigger  than  any  of  the  European  fpiders,  would  more  eafily  have  afforded  a  view  of  this 
dpening,  if  nature  had  allotted  any  to  this  part  of  the  animal.  Beiides,  repeated  obfervations  alfo  convinced 
him  that  nothing  dropped  out  of  the  claws,  which  were  always  dry  while  the  fpider  bit  any  thing,  but  that  a 
lliort  white  probofcis  was  at  the  fame  inftant  thruft  out  of  the  month,  which  inflilled  a  liquor  into  the  wound. 
And  the  fame  author  obferves,  that  the  quantity  of  liquor  emitted  by  onr  common  fpiders  when  they  kill  their 
prey,  is  vifibly  fo  great,  and  the  wounding  weapons  fo  minute,  that  they  fliould  contain  but  a  very  incoufiderable 
portion  thereof,  if  it  were  to  be  difcharged  that  way.  Baker's  Microfcope,  p.  196.  Spiders  frequently  call 
their  Ikins,  which  may  be  found  in  the  webs  perfectly  dry  and  tranfparent ;  and  from  fuch  fkins  the  forceps, 
or  claws,  for  they  are  always  (lied  with  the  (kins,  may  eaficr  be  feparated,  and  examined  with  much  greater 
£>:actnefs,  than  in  the  common  fpider  while  living. 
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Aranea.  cd  for  the  fame  pnrpofe,  it  is  needlcfs  to  give  particu- 
"~-v '  Jar  dcfcriptions  of  them. 

That  darting-out  of  long  threads,  however,  which 
has  been  obferved  by  nattiralifts,  and  by  means  of  which 
fome  fpecies  can  convey  themfclves  to  great  diltances, 
deferves  particular  notice. 

Dr  Lifter  tells  us,  that  attending  clofely  to  a  fpider 
weaving  a  net',  he  obferved  it  fuddenly  to  delift  in  the 
mid-work  :  and  turning  its  tail  to  the  wind,  it  darted 
out  a  thread  with  the  violence  and  dream  we  fee  wa- 
ter fpout  out  of  a  jet:  this  thread,  taken  up  by  the 
wind,  was  immediately  carried  to  fome  fathoms  long; 
ftill  lulling  out  of  the  belly  of  the  animal.  By-and-by 
the  fpider  leaped  into  the  air,  and  the  thread  mounted 
her  up  fwiftly.  After  this  difcovery,  he  made  the  like 
obfervation  in  near  thirty  different  forts  of  fpiders  ;  and 
found  the  air  filled  with  young  and  old,  failing  on  their 
threads,  and  doubtlefs  feizing  gnats  and  other  infects 
in  their  paffage,  their  being  often  manifeft  figns  of 
/laughter,  legs  and  wings  of  flies,  &c.  on  thefe  threads, 
as  well  as  in  their  webs  below.  Dr  Hulfe  difcovered 
the  fame  thing  about  the  feme  time. 

Dr  Lifter  thinks  there  is  a  fair  hint  of  the  darting 
of  fpiders  in  Ariftotle,  Hift.  An.  lib.  ix.  cap.  39.  and 
in  Pliny,  lib.  x.  cap.  74.  But  with  regard  to  their 
failing,  the  ancients  are  filent,  and  he  thinks  it  was 
firft  feen  by  him.  He  alfo  obferves  of  thofe  failing 
fpiders,  that  they  will  often  dart,  not  a  fingle  thread 
only,  but  "  a  whole  iheaf  at  once,  confiding  of  many 
filaments  ;  yet  all  of  one  length,  all  divided  each  from 
the  other,  and  diftinft  until  fome  chance  either  fnap 
them  off  or  entangle  them.  But  for  the  molt  part  you 
may  obferve  that  the  longer  they  grow,  the  more  they 
fpread,  and  appear  to  a  diligent  obferver  like  the  nu- 
merous rays  in  the  tail  of  a  blazing  ftar.  As  for  that 
which  carries  them  away  in  the  air,  fo  fwift  off-hand, 
ii  is  (as  I  have  already  hinted)  partly  their  fudden 
leap ;  partly  the  length  and  number  of  the  threads 
projected,  the  ftream  of  the  air  and  wind  beating  more 
forcibly  upon  them ;  and  partly  the  pofture  and  ma- 
nagement of  their  feet,  which,  at  leaft  by  fome  fort  of 
them,  I  have  obferved  to  have  been  ufed  very  like  wings 
or  oars,  the  feveral  legs  (like  our  fingers)  being  fome- 
times  clofe  joined,  at  other  times  opened,  again  bent, 
extended,  &c.  according  to  the  feveral  neceffitie«  and 
will  of  the  failor.  To  fly  they  cannot  be  ftrictly  faid, 
they  being  carried  into  the  air  by  external  force  ;  but 
they  can,  in  cafe  the  wind  fuffer  them,  fleer  their 
courfe,  and  perhaps  mount  and  defcend  at  pleafnre : 
and  to  the  purpofe  of  rowing  themfelves  along  the  air, 
it  is  obfervable  that  they  ever  take  their  flight  back- 
wards; that  is,  their  head  looking  a  contrary  way,  like 
a  fculler  upon  the  Thames.  It  is  fcarce  credible  to 
what  height  they  will  mount;  which  yet  is  precifely 
true,  and  I  think  eafily  to  be  obferved  by  one  that 
(hall  fix  his  eye  fome  time  on  any  part  of  the  heavens, 
the  white  webs,  at  a  vaft  diftancc,  very  diltinctly  ap- 
pearing from  the  azure  fky ;  but  this  is  in  autumn 
only,  and  that  in  very  fair  and  calm  weather."  In  a 
letter  to  Mr  Ray,  dated  January  1670,  fpcaking  of 
the  height  fpiders  arc  able  to  fly  to,  he  fays,  "  Lafl 
October,  Sec.  I  took  notice,  that  the  air  was  very  full 
of  webs  ;  I  forthwith  mounted  to  the  top  of  the  high- 
eft  fteeple  on  the  Minfter  (in  York),  and  could  there 
difcern  them  yet  exceeding  high  above  me." 

Vol.11. 


He  further  obferves,  that  they  not  only  thus  fuoot  Aranea. 
their  threads  upward,  and  mount  with  it  in  a  line  al-  *  * 
moft  perpendicular;  they  alio  project  them  in  a  line 
parallel  to  the  horizon,  as  may  be  feen  by  their  threads 
running  from  one  wall  to  another  in  a  houfe,  or  from 
one  tree  to  another  in  the  field,  and  even  from  wall  to 
wall  acrofs  gardens  of  confiderable  extent. 

The  matter  of  which  thefpider's  threads  are  formed, 
we  have  obferved,  is  a  vifcid  juice,  elaborated  in  the 
body  of  the  animal,  and  emitted  from  papilla:  fituated 
at  the  extremity  of  the  belly  ;  which  papillae  are  fur- 
niflicd  with  numerous  apertures  that  do  the  bulinefs 
of  wire-drawers,  as  it  were,  in  forming  the  threads. 
Of  thefe  apertures  Mr.  Reaumur  obferves,  there  arr 
enough  in  the  compafs  of  the  fmalleft  pin's  head  to  yield 
a  prodigious  quantity  ofdiftinct  threads.  The  holes 
are  perceived  by  their  effects :  take  a  large  garden- 
fpider  ready  to  lay  its  eggs,  and  applying  the  finger  on 
a  part  of  its  papillae,  as  you  withdraw  that  finger  it 
will  take  with  it  an  amazing  number  of  different 
threads.  M.  Reaumur  has  often  counted  70  or  80 
with  a  microfcope,  but  has  perceived  that  there  were 
infinitely  more  than  he  could  tell.  In  effect,  if  he 
mould  fay  that  each  tip  of  a  papillae  furnifhed  a  thon- 
fand,  he  is  perfuaded  he  would  fay  much  too  little. 
The  part  is  divided  into  an  infinity  of  little  prominences, 
like  the  eyes  of  a  butterfly,  &c.  Each  prominence 
no  doubt  makes  its  feveral  threads ;  or  rather  between 
the  feveral  protuberances  there  are  holes  that  give  vent 
to  threads;  the  life  of  the  protuberances,  in  ail  proba- 
bility, being  to  keep  the  threads  at  their  firft  exit,  be- 
fore they  are  yet  hardened  by  the  air,  afunder.  In 
fome  fpiders  thofe  protuberances  are  not  fb  fenfible; 
but  in  lieu  thereof  there  are  tufts  of  hair  which  may 
ferve  the  fame  office,  viz.  to  keep  the  threads  a-part. 
Be  this  as  it  will,  there  may  threads  come  out  at  above 
a  thoufand  different  places  in  every  papillae;  confe- 
quently  the  fpider,  having  five  papillae,  has  holes  for 
above  five  thoufand  threads. 

Such  is  the  tenuity  of  the  threads  in  the  larger  fort 
of  fpiders.  But  if  we  examine  the  young  produced  by 
thofe,  we  mall  find  that  they  no  fooner  quit  their  egg 
than  they  begin  to  fpin.  Indeed  their  threads  can 
fcarce  be  perceived,  but  the  webs  may  :  they  are  fre- 
quently as  thick  and  clofe  as  thofe  of  houfe  fpiders; 
and  no  wonder,  there  being  often  four  or  five  hundred 
little  fpiders  concurring  in  the  fame  work.  How  mi- 
nute mult  their  holes  be  !  the  imagination  can  fcarce 
conceive  that  of  their  papillss!  The  whole  fpider  is 
perhaps  lefs  than  a  papilla  of  the  parent  which  produc- 
ed it.  But  there  are  even  fome  kinds  of  fpiders  fo 
fm all  at  their  birth,  that  they  are  not  vifible  without 
a  microfcope.  There  are  ufually  found  an  infinity  of 
thefe  in  a  clufter,  and  they  only  appear  like  a 'number 
of  red  points:  And  yet  there  are  webs  found  under 
them,  though  well  nigh  imperceptible.  What  muft 
be  the  tenuity  of  one  of  thefe  threads?  Mr  Liewenhoek 
has  computed  that  100  of  the  lingle  threads  of  a  full 
grown  fpider  are  not  equal  to  the  diameter  of  the  hair 
of  his  beard  ;  and  confeqnently,  if  the  threads  and  hair 
be  both  round,  ten  thoufand  fuch  threads  are  not  big- 
ger than  fuch  a  hair.  He  calculates  further,  that 
when  young  fpiders  firft  begin  to  fpin,  four  hundred 
of  them  are  not  larger  than  one  which  is  of  a  full 
growth  ;  allowing  which,  four  millions  of  a  young  fpi- 
B  b  der's 
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Aranea.  der's  threads  are  not  fo  big  as  thefingle  hair  of  a  man's 
'      y       '  beard. 

Garden-fpiders,  particularly  the  fliort-legged  fpecies, 
yield  a  kind  of  filk,  which  has  by  fome  been  judged 
fcarce  inferior  to  that  of  the  filk-worm.  Mr  Bon  of 
Languedoc,  about  70  years  ago,  contrived  to  manu- 
facture from  it  a  pair  of  lilk  {lockings  and  mittens,  of  a 
beautiful  natural  grey  colour,  which  were  almoft  as 
handfome  and  ftrong  as  thofe  made  with  common  filk: 
And  he  publifhed  a  differtation  concerning  the  difco- 
.  very.  But  M.  Reaumur,  being  appointed  by  the 
Royal  Academy  to  make  a  farther  enquiry  into  this 
new  filk-work,  raifed  feveral  objections  and  difficulties 
againft  it,  which  are  found  in  the  Memoirs  of  the 
Academy  for  the  year  1710.  The  fum  of  what  he 
Las  urged  amounts  to  this.  The  natural  fiercenefs  of 
the  fpiders  renders  them  unfit  to  be  bred  and  be  kept 
together.  Four  or  five  thoufand  being  diftributed  into 
cells,  fifty  in  fbrne,  one  or  twohundred  in  others,  the 
big  ones  foon  killed  and  eat  the  lefs,  fo  that  in  a  fhort 
time  there  were  fcarce  left  one  or  two  in  each  cell;  and 
to  this  inclination  of  mutually  eating  one  another  M. 
Reaumur  afcribes  the  fcarcity  of  fpiders,  confidering 
the  vaft  number  of  eggs  they  lay. 

But  this  is  not  all :  he  even  affirms  that  the  fpider's 
bag  is  inferior  to  that  of  the  filk-worm  both  in  luftre 
and  ftrength,  and  that  it  produces  lefs  matter  to  be  ma- 
nufactured. The  thread  of  the  fpider's  web,  he  fays, 
only  bears  a  weight  of  two  grains  without  breaking ; 
and  that  of  the  bag  bears  thirty-fix.  The  latter, 
therefore,  in  all  probability,  is  eighteen  times  thicker 
than  the  former ;  yet  it  is  weaker  than  that  of  the 
filk-worm,  which  bears  a  weight  of  two  drams  and  a 
half.  So  that  five  threads  of  the  fpider's  bag  muft  be 
put  together  to  equal  one  thread  of  the  filk-worm's  bag. 
Now  it  is  impoffible  thefe  fhould  be  applied  fo  juftly 
over  one  another  as  not  to  leave  little  vacant  fpaces  be- 
tween them,  whence  the  light  will  not  be  reflected ; 
and,  of  confequence,  a  thread  thus  compounded  muft 
fall  fhort  of  the  luftre  of  a  folid  thread.  Add  to  this, 
that  the  fpider's  thread  cannot  be  wound  off  as  that  of 
the  filk  worm  may,  but  muft  of  neceflity  be  carded ; 
by  which  means,  being  torn  in  pieces,  its  evennefs, 
which  contributes  much  to  its  luftre,  is  deftroyed.  In 
effect,  this  want  of  luftre  was  taken  notice  of  by  M.  de 
la  Hire,  when  the  ftockings  were  prefented  to  the  aca- 
demy. Again,  fpiders  furnifh  much  lefs  filk  than  the 
worms:  the  largeft  bags  of  thefe  latter  weigh  four 
grains,  the  fmaller  three  grains ;  fo  that  2304  worms 
produce  a  pound  of  filk.  The  fpider-bags  do  not  weigh 
above  one  grain;  yet  when  cleared  of  their  duft  and 
tilth,  they  lofe  two-thirds  of  their  weight.  The  work 
of  twelve  fpiders,  therefore,  only  equals  that  of  one 
filk-worm  ;  and  a  pound  of  filk  will  require  at  leaft 
27,648  fpiders.  But  as  the  bags  are  wholly  the  work 
of  the  females,  who  fpin  them  to  depofit  their  eggs 
in,  there  muft  be  kept  J  J, 296  fpiders  to  yield  a  pound 
of  filk.  Yet  will  this  only  hofd  of  the  beft  fpiders  ; 
thofe  large  ones  ordinarily  feen  in  gardens,  &c.  fcarce 
yielding  a  twelfth  part  of  the  filk  of  the  others.  Two 
hundred  and  eighty  of  thefe,  he  fhows  would  not  yield 
more  than  one  filk-worm;  663,552  of  them  would 
fcarce  yield  a  pound. 

The  aft  of  generation  among  fpiders  varies  in  diffe- 
rent fpecies.    As  thefe  infects  prey  upoa  each  other, 
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except  during  the  time  of  their  amours,  they  dare  not   Aranea. 

come  within  reach  of  one  another  but  with  the  utmofl ' * — 

caution.  They  may  fometimes  be  feen  ftretching  out 
their  legs,  ihaking  the  webs,  and  tampering  with  each 
other  by  a  flight  touch  with  the  extremity  of  their 
feet;  then,  in  a  fright,  dropping  haftily  down  their 
thread,  and  returning  in  a  few  moments  to  make  freih 
trial  by  feeling.  When  once  both  parties  are  well  af- 
fured  of  the  fex  they  have  to  deal  with,  the  approaches 
of  their  feet,  in  order  to  feel,  become  more  frequent, 
confidence  takes  place,  and  the  inftant  of  amorous  dal- 
liance enfues.  "  We  cannot,"  fays  Lyonnet,  "  but 
admire  how  careful  they  are  not  to  give  themfelves  up 
blindly  to  a  paffion,  or  venture  on  an  imprudent  ftep, 
which  might  become  fatal  to  them."  A  caveat  this 
to  the  human  kind.  Lifter  and  Lyonnet,  two  accu- 
rate obfervers,  fay,  that  the  extremity  of  thofe  arms, 
or  claws,  which  the  fpider  ufes  to  grafp  his  prey  with, 
fuddenly  opens,  as  it  were  by  a  fpring,  and  lets  out  a 
white  body,  which  the  male  applies  beneath  the  abdo- 
men of  the  female  to  fulfil  the  wifh  of  nature.  In  the 
water-fpider,  the  fexual  organs  are  fituated  at  the  hinder 
parts  of  the  male,  are  curve,  and  act  as  it  were  by  a 
fpring  ;  thofe  of  the  females  are  diftinct.  Nature  by 
a  thoufand  varied  methods  accomplifhes  her  purpofe. 

Spiders  frequently  change  their  colour,  which  varies 
much,  in  refpect  to  feafon,  fex,  age,  &c.  but  ihey  are 
in  general  more  beautifully  variegated  in  autumn,  a  fea- 
fon not  only  the  moft  opportune  and  plentiful  repecting 
their  prey,  but  the  time  when  they  arrive  at  their 
greateft  magnitude,  and  are  in  their  height  of  vigour. 

The  fpecies  of  aranea  enumerated  by  naturaliits  a- 
mount  to  upwards  of  50;  of  which  it  may  here  fuffice 
to  mention  a  few  of  the  moft  remarkable, 

t.  The  calycina,  with  around  pale  yellow  belly,  and  , 
two  hollow  points.    It  lives  in  the  cups  of  flowers,  af- 
the  flower-leaves  have  fallen  off;  and  catches  bees, 
and  other  flies,  when  they  are  in  fearch  of  honey. 

2.  The  avicularia,  has  a  convex  round  breaft,  hol- 
lowed tranfverfely  in  the  middle.  It  is  a  native  of  A- 
merica,  and  feeds  upon  fmall  birds,  infects,  &c.  The 
bite  of  this  fpider  is  as  venomous  as  that  of  the  fer- 
pent. 

3.  The  ocellata,  has  three  pair  of  eyes  on  its  thighs. 
It  is  about  the  fame  fize  with  the  tarantula,  of  a  pale 
colour,  with  a  black  ring  round  the  belly,  and  two 
large  black  fpots  on  the  fides  of  the  breaft.  It  is  a  na- 
tive of  China. 

4.  The  Saccata,  has  an  oval  belly,  of  a  dufky  iron 
colour.  It  lives  in  the  ground,  and  carries  a  fack  with 
its  eggs  where-ever  it  goes.  This  fack  it  glues  to  its 
belly,  and  will  rather  die  than  leave  it  behind. 

5.  Diadema  is  the  largeft  fpider  which  this  country 
produces.  The  abdomen  is  of  amS[oval  form,  downy, 
and  of  a  ruddy  yellow  colour,  which  is  very  variable  in 
different  feafons;  being  fometimes  paler,  at  others  very 
dark  coloured.  The  upper  part  is  beautifully  adorned 
with  black  and  white  circles  and  dots,  having  a  longi- 
tudinal band  in  the  middle,  compofed  of  oblong  and 
oval-fhaped  pearl-coloured  fpots,  fo  arranged  as  to  re- 
ferable a  fillet,  fimilar  to  thofe  worn  by  the  eafteru 
kings.  The  ground  upon  which  this  fillet,  and  the 
white  dots  are  laid,  when  viewed  with  a  glafs,  and  the 
fun  mining  thereon,  is  beautiful  and  rich  beyond  all 
defcription.  There  are  varieties  in  colour  of  this  fpi- 
der 
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dcr  when  young :  fome  have  their  abdomen  purple, 
'  ornamented  with  white  dots,  the  legs  yellow  and  an- 
nulated  with  a  deeper  colour :  others  have  their  abdo- 
men of  a  fine  red  likewife  ornamented  with  white,  but 
the  legs  of  a  fine  pale  green  colour :  annulated  with 
dark  purple  or  black.     It  inhabits  the  birch-tree. 

6.  The  cucurbitina,  has  a  globular  yellow  belly,whh 
a  few  black  fpots.  It  lives  in  the  leaves  of  trees,  and 
inclofes  its  eggs  in  a  foft  net. 

7.  The  labyrinthica,  with  a  dufky  oval  belly,  a  whi- 
tifli  indented  line,  and  a  forked  anus.  The  web  of 
this  fpecies  is  horizontal,  with  a  cylindrical  well  or 
tube  in  the  middle. 

8.  The  fimbriata,  has  a  black  oblong  belly,  with  a 
white  line  on  each  fide,  and  dufky-coloured  legs.  It 
lives  in  water,  upon  the  furface  of  which  it  runs  with 
great  fwiftnefs. 

9.  The  holofericea,  has  an  ovalifli  belly  covered  with 
a  down-like  velvet ;  at  the  bafe,  or  under  part,  it  has 
two  yellow  fpots.  It  is  found  in  the  folded  leaves  of 
plants. 

10.  The  viatica,  or  wanderer,  is  generally  of  a  yel- 
low colour  more  or  lefs  deep.  Sometimes  it  is  whitifh 
and  even  rather  green.  The  abdomen  is  large,  broad, 
almoft;  fquare,  with  two  bands  of  dark  orange,  which 
arifing  from  the  thorax  defcend  obliquely  on  the  fides 
towards  the  middle.  Between  the  bands  are  a  few 
fmall  black  dots  forming  a  kind  of  triangle  upon  the 
middle  of  the  abdomen.  On  the  thorax  are  feen  two 
longitudinal  bands  fomewhat  green,  one  on  each  fide. 
The  two  foremoft  pair  of  legs  are  very  long,  and  the 
hinder  fhort;  which  makes  it  walk  like  a  crab.  It  is 
found  upon  plants ;  and  is  a  lively,  active,  indefatigable 
hunter.  Without  any  motion  of  the  head,  which  is 
furnifiied  with  immovable  eyes,  it  perceives  all  the 
flies  that  hover  round  about,  does  not  fcare  them,  but 
ftretches  over  them  its  arms  furnifhed  with  feathers, 
which  prove  nets  in  which  their  wings  intangle.  It  is 
faid  to  fit  on  its  eggs ;  which  however  it  often  carries 
about  with  it,  wrapt  up  in  a  ball  of  white  filk. 

11.  The  aquatica,  is  of  a  livid  colour,  with  an  oval 
belly,  and  a  tranfverfe  line,  and  two  hollowed  points. 
It  frequents  the  frefli  waters  of  Europe.  But  it  is  in 
fome  fort  amphibious :  for  it  can  live  on  land  as  well 
as  in  the  water,  and  comes  often  on  fhore  for  its 
food ;  yet  it  fwims  well  in  water,  both  on  its  belly  and 
backs  it  is  diftinguifhable  by  its  brightnefs.  In  the 
water  its  belly  appears  covered  with  a  filver  varnifh, 
which  is  only  a  bubble  of  air  attached  to  the  abdomen 
by  means  of  the  oily  humours  which  tranfpire  from  its 
body,  and  prevent  the  immediate  contact  of  the  water. 
This  bubble  of  air  is  made  the  fubflance  of  of  its  dwel- 
ling, which  it  conftrudts  under  water ;  for  it  fixes  feve- 
ral  threads  of  filk,  or  fnch  fine  matter,  to  the  ftalks  of 
plants  in  the  water ;  and  then  afcending  to  the  furface, 
thrufls  the  hinder  part  of  its  body  above  water,  draw- 
ing it  back  again  with  fuch  rapidity,  that  it  attaches 
underneath  a  bubble  of  air,  which  it  has  the  art  of  de- 
taining under  water,  by  placing  it  underneath  the 
threads  abovementioned,  and  which  it  binds  like  a  co- 
vering almoft  all  around  the  air-bubble.  Then  it  afcends 
again  for  another  air-bubble  ;  and  thus  proceeds  until 
it  has  conftructed  a  large  aerial  apartment  under  wa- 
ter, which  it  enters  into  or  quits  at  pleafure.  The  male ' 
conftruftsforhimfelf  one  near  to  the  female ;  and  when 
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love  invites,  he  breaks  through  the  thread  walls  of  the  Ar»nea. 
female's  dwelling,  and  the  two  bubbles  attached  to  the  v~— v  ' 
bellies  of  both  unite  into  one,  forming  one  large  nup- 
tial chamber.  The  female  isfometimes  laid  for  a  whole 
day  together  ftretched  on  her  back,  waiting  for  the  ar- 
rival of  the  male,  without  motion,  and  feemingly  as  if 
dead.  As  foon  as  he  enters  and  glides  over  her,  fhe 
feems  to  be  brought  to  life  again,  gets  on  her  legs  and 
runs  after  the  male,  who  makes  his  efcape  with  allpof- 
fible  fpeed.  The  female  takes  care  of  the  young,  and 
conftructs  fimilar  apartments  on  purpofe  for  them.  The 
figure  of  this  fpider  has  nothing  remarkable;  and  would 
be  overlooked  among  a  croud  of  curiofities,  if  the  fpec- 
tator  be  unacquainted  with  its  lingular  art  of  conftruct- 
ing  an  aerial  habitation  under  water,  and  thus  uniting 
together  the  properties  of  both  elements.  It  lodges 
during  the  winter  in  empty  fhells,  which  it  dexterouf- 
ly  flints  up  with  a  web. 

12.  The  fafciata,  with  yellow  bands  round  the  bel- 
ly, and  dufky  rings  on  the  legs,  is  a  native  of  Barbary, 
and  is  as  large  as  the  thumb.  It  inhabits  hedges  and 
thickets:  its  webs  have  large  meflies,  and  it  refides  in 
the  centre.  The  fnares  are  fpread  for  large  flies,  wafps, 
drones,  and  even  locufts :  the  leffer  infects  can  efcape 
through  the  mefhes.  The  animal  which  it  entangles 
is  foon  bound  with  ftrong  threads;  killed  by  thefpider's 
jaws ;  and  partly  eat,  if  the  fpider  is  hungry  :  the  refl  is 
concealed  under  fome  neighbouring  dry  leaves,  covered 
with  a  kind  of  web  and  a  blackifli  glue  in  great  abun- 
dance. Its  larder  is  faid  to  be  often  plentifully  ftored  : 
— Its  neft  is  of  the  fize  of  a  pigeon's  egg,  divided  ho- 
rizontally, and  fufpended  by  the  threads  of  the  infect, 
which  are  of  a  filvcry  white,  and  flronger  than  filk. 
The  young  ones  live  in  amity ;  but  when  grown  up,are 
mortal  enemies.  They  never  meet  but  they  fight 
with  violence,  and  their  battle  only  ends  with  the 
death  of  the  weakeft.  The  dead  body  is  carefully 
ftored  in  the  larder.  Twelve  of  fhefefpiders,  by  way 
of  experiment,  were  fhut  up  together ;  and,  after  a 
battle  of  eight  days,  the  ftrongeft  only  remained  alive. 

13.  The  tarantula,  has  the  breaft  and  belly  of  an  afh- 
colour;  the  legs  are  likewife  afh-coloured,  with  black-  Plate  XVir. 
ifh  rings  on  the  under  part ;  the  fangs  or  nippers  are  (mVo1-  '•) 
red  on  the  inner  fide,  the  refl  being  blackifli :   Two  of 

its  eyes  are  larger  than  the  other,  red,  and  placed  in 
the  front ;  four  other  eyes  are  placed  in  a  tranfverfe 
direction  towards  the  mouth ;  the  other  two. are  nearer 
the  back :  It  has  two  antennas  or  feelers.  It  is  a  na- 
tive of  Italy,  Cyprus,  Barbary,  and  the  Eaft  Indies. 
It  lives  in  bare  fields,  where  the  lands  are  fallow, 
but  not  very  hard,  and  from  its  antipathy  to  damp 
and  fliade,  choofes  for  its  refidence  the  rifing  part 
of  the  ground  facing  the  ealt  Its  dwelling  is 
about  four  inches  deep,  and  half  an  inch  wide ;  at 
the  bottom  it  is  curved,  and  there  the  infect  fits  in 
wet  weather,  and  cuts  its  way  out  if  water  gains 
upon  it.  It  weaves  a  net  at  the  mouth  of  the  hole. 
Thefe  fpiders  do  not  live  quite  a  year.  In  July  they 
lhed  their  fkin,  and  proceed  to  propagation ;  which, 
from  a  mutual  diftruft,  as  they  frequently  devour  one 
another,  is  a  work  undertaken  with  great  circumfpec- 
tion.  They  lay  about  feven  hundred  and  thirty  eggs, 
which  hatch  inthefpring;  but  the  parent  does  not  live 
to  fee  her  progeny,  having  expired  early  in  the  winter. 
The  Ichneumon  fly  is  their  molt  formidable  enemy. 

Bb2  The 
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Aranea.        The  bite  of  the   tarantula  is  faid    to  occafion  an 

' ■*—~'  inflammation  in  the  part,  which  in  a  few  hoars  brings 

on  ficknefs,  difficulty  of  breathing,  and  imiverfal  faint- 
nefs.  The  perfon  afterwards  is  affected  with  a  de- 
lirium, and  lbmctimes  is  feized  with  a  deep  melan- 
choly. The  fame  fymptoms  return  annually,  in  fonie 
cafes  for  fevcral  years ;  and  at  laft  terminate  in  death. 
Mulic,  it  has  been  pretended,  is  the^  only  cure.  A  mu- 
fician  is  brought,  who  tries  a  variety  of  airs,  till  at  laft 
he  hits  upon  one  that  urges  him  to  dance  ;  the  vio- 
lence of  which  exercife  produces  a  proportionable  agi- 
tation of  the  vital  fpirits,  attended  with  a  confequcnt 
degree  of  perforation,  the  certain  confequence  of  which 
is  a  cure.  Such  are  the  circumftances  that  have  been 
generally  related,  and  long  credited,  concerning  the 
bite  of  this  animal.  Kircherus,  in  his  Mrtfurgia,  gives 
;i  very  particular  account  of  the  fymptoms  and  cure,  il- 
lullrated  by  hiilories  of  cafes.  Among  thefe,  he  men- 
tions a  girl,  who,  being  bitten  by  this  infect,  could  be 
cured  only  by  the  nuific  of  a  drum.  He  then  proceeds 
to  relate,  that  a  certain  Spaniard,  trailing  to  the  effi- 
cacy of  mufic  in  the  cure  of  the  frenzy  occafioned  by 
the  bite  of  the  tarantula,  fnbmitted  to  be  bitten  on  the 
hand  by  two  of  thefe  creatures,  of  different  colours,  and 
;io!ie(Ted  of  different  qualities.  The  venom  wasnolooner 
diffufed  about  his  body,  than  the  fymptoms  of  the 
diforder  began  to  appear;  upon  which  harpers,  pipers, 
and  other  muficians,  were  fent  for,  who  by  various 
kinds  of  mulic  endeavoured  to  roufe  him  from  thatftu- 
porinto  which  he  was  fallen:  but  here  it  was  obfer- 
ved  that  the  bites  of  the  two  infects  had  produced  con- 
trary effecls;  for  by  one  he  was  incited  to  dance,  and 
by  the  other  he  was  reflrained  therefrom  ;  and  in  this 
conflict  of  nature  the  patient  expired.  The  fame  ac- 
count is  given  in  his  F 'honurgia  Nova ,  with  the  addition 
of  a  cut  refprefenting  the  infect  in  two  poiitions,  the  pa- 
tient in  the  aetion  of  dancing,  together  with  the  lira- 
lical  notes  of  the  tune  or  air  by  which  in  one  inftance 
the  cure  was  affected. 

In  his  Mufurgia,  this  author,  attempting  mechani- 
cally to  account  for  the  cure  of  the  bite  of  the  taran- 
tula by  mufic,  fays  of  the  poifon,  That  it  is  fharp, 
gnawing  and  bilious  ;  and  that  it  is  received  and  incor- 
porated into  the  medullary  fubftance  of  the  fibres. 
With  refpect  to  the  mufic,  he  fays,  That  the  founds  of 
chords  have  a  power  to  rarefy  the  air  to  a  certain  har- 
monical  pitch ;  and  that  the  air  thus  rarefied,  pene- 
trating the  pores  of  the  patient's  body,  affects  the  muf- 
fles,arteries,  and  minute  fibres,  and  incites  him  to  dance; 
which  exercife  begets  a  perforation,  in  which  the 
poifon  evaporates. 

Unfatisfactory  as  this  theory  appears,  the  belief  of 

this  ftrange  phenomenon  has  prevailed  among  the  ableft 

of  modern  phyficians.     Sir  Thomas  Brown,  fo  far  from 

difputing  it,  fays,  That  fince  many  atteft  the  fact  from 

experience,  and  that  the  learned  Kircherus  hath  pofi- 

tivcly  averred   it,    and  fet  down  the  fongs  and  tunes 

foleinnly  ufed  for  the  cure  of  the  difeafe,  and  fince  fome 

alfo  affirm  that  the  tarantula  itfelf  will  dance  at  the 

*  hijiuria  found  of  mufic,  he  ffiall  not  at  all  qneftion  it*. 

fata  rulgar      Farther,  that  eminent  Italian  phyfician  of  the  laft 

Ji'4\!l.iZ.  ccntury»  Baglhri,  a  native  of  Apulia,  the  country  where 

'  the  tarantula  is  produced,    has  written  a  dilfertation 

De  anatowla,  morfu,  et  effeftibus  tarantula.  In  this  he 

defcribes  the  region  of  Apulia  where  the  tarantula  is 


produced,  with  the  anatomy  and  figure  of  the  infect    Aranta. 

and  its-eggs,  jlluftrated  by  an  engraving;  he  mentions' v~~ ' 

particularly  the  fymptoms  that  follow  from  the  bite, 
and  the  cure  of  the  difeafe  by  mufic,  with  a  variety  of 
hiftorics  of  cures  thus  wrought,  many  of  them  com- 
municated by  perfons  who  were  eye-vvitneffes  of  the 
procefs. 

Ludovicus  Valetta,  a  Celeftine  monk  of  Apulia,  pu- 
bliffied  at  Naples,  in  the  year  1706,  a  treatife  upon 
this  fpider,  in  which  he  not  only  anfwers  the  objections 
of  thofe  who  deny  the  whole  thing,  but  gives,  from 
his  own  knowledge,  fevcral  inftances  of  perfons  who 
had  fuffered  this  way,  fome  of  whom  were  of  great  fa- 
milies, and  fo  far  from  being  diffemblers,  that  they 
would  at  any  rate,  to  avoid  fhame,  have  concealed  the 
misfortune  which  had  befallen  them. 

The  honourable  Mr  Robert  Boyle,  in  his  treatife  of 
Languid  and  Unheeded  Motions,  fpeaking  of  the  bite 
of  the  tarantula,  and  the  cure  of  the  difeafe  which  fol- 
lows it  by  means  of  mufic,  fays,  That,  having  himfelf 
had  fome  doubts  about  the  matter,  he  was,  after  ftrict 
inquiry,  convinced  that  the  relations  in  the  main  were 
true. 

Laftly,  Dr  Mead,  in  his  Mechanical  Account  of 
Poifons,  has  given  an  eflay  on  the  tarantula,  contain- 
ing the  fubftance  of  the  above  relations,  which  he  en- 
deavours to  confirm  by  his  own  reafonitag  thereon. 

Notwithftanding  the  number  and  weight  of  thefe  au- 
thorities, and  the  general  acquiefcence  of  learned  and 
ingenious  men  in  the  opinion  that  the  bite  of  the  ta- 
rantula is  poifonous,  and  that  the  cure  of  the  diforder 
occafioned  by  it  is  effected  by  mufic,  we  have  reafon 
to  apprehend  that  the  whole  is  a  miftake. 

In  the  Philofophical  Tranfadtions  for  the  year  1672, 
p.  406,  is  an  extract  of  a  letter  from  Dr  Thomas 
Cornelio,  a  Neapolitan  phyfician,  to  John  Doddington, 
Efq;  his  majefty's  refident  at  Venice,  communicated  by 
the  latter,  in  which,  fpeaking  of  his  intention  to  fend 
to  Mr  Doddington  fome  tarantulas,  lie  fays,  "  Mean 
while  I  {hall  not  omit  to  impart  to  you  what  was  re- 
lated to  me  a  few  days  fince  by  a  judicious  and  unpre- 
judicate  perfon  ;  which  is,  that  being  in  the  country 
of  Otranto,  where  thofe  infects  are  in  great  numbers, 
there  was  a  man,  who,  thinking  himfelf  flung  by  a  ta- 
rantula, fhowed  in  his  neck  a  fmall  fpeck,  about  which 
in  a  very  ffiort  time  there  arofe  fome  pimples  full  of  a. 
fcrous  humour  ;•  and  that  in  a  few  hours  after,  the 
poor  man  was  forely  afflicted  with  very  violent  fymp- 
toms, as  fyncopes,  very  great  agitations,  giddinefs  of 
the  head,  and  vomiting;  but  that,  without  any  inclina- 
tion at  all  to  dance,  and  without  a  defire  of  having 
any  mufical  inftruments,  he  miferably  died  within  two 
days.  The  fame  perfon  affirmed  to  me,  that  all  thofe 
that  think  themfclves  bitten  by  tarantulas,  except  fuch 
as  for  evil  ends  feign  themfelves  to  be  fo,  are  for  the 
moft  part  young  wanton  girls,  whom  the  Italian  wri- 
ters call  Dolce  di  Sale  ;  who,  by  fome  particular  indif- 
poiition  falling  into  this  melancholy  madnefs,  perfuade 
themfelves,  according  to  the  vulgar  prejudice,  to  have 
been  flung  by  a  tarantula." 

Dr  Serao,  an  Italian  phyfician,  has  written  an  in- 
genious book,  in  which  he  has  effectually  exploded 
this  opinion  as  a  popular  error;  and  in  the  Philofo- 
phical Tranfactions,  N°  LX.  for  the  year  1770, 
p.  236,  is  a  letter  from  Dotninico  Cirillo,  M.  D.  pro- 
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feffor  of  natural  hiftory  in  the  tinivcrfity  of  Naples, 
'  wherein,  taking  notice  of  Serao's  book,  he  fays,  That 
having  had  an  opportunity  of  examining  the  effects  of 
this  animal  in  the  provine  of  Taranto,  where  it  is 
found  in  great  abundance,  lie  finds  that  the  fnrprifing 
cure  of  the  bite  of  the  tarantula  by  mufic  has  not  the 
leaft  truth  in  it ;  and  that  it  is  only  an  invention  of  the 
people,  who  want  to  get  a  little  money  by  dancing 
when  they  fay  the  tarantifm  begins.  He  adds,  "  I 
make  no  doubt  but  fome times  the  heat  of  the  climate 
contributes  very  much  to  warm  their  imaginations,  and 
throw  them  into  a  delirium,  which  may  be  in  fome  mea- 
fure  cured  by  mufic  ;  but  feveral  experimentshave  been 
tried  with  the  tarantula,  and  neither  men  nor  animals 
after  the  bice  have  had  any  other  complaint  than  a  very 
trifling  inflammation  upon  the  part,  like  that  produ- 
ced by  the  bite  of  a  fcorpion,  which  goes  off  by  it- 
felf  without  any  danger  at  all.  In  Sicily,  where  the 
fummer  is  Hill  warmer  than  in  any  part  of  the  king- 
dom of  Naples,  the  tarantula  is  never  dangerous  ;  and 
mufic  is  never  employed  for  the  cure  of  the  pretended 
tarantifm." 

Mr  Swinburn,  when  in  the  country  of  the  tarantula, 
was  deflrous  of  inveftigating  minutely  every  particular 
relative  to  that  infect ;  but  the  feafon  was  noc  far 
enough  advanced,  and  no  tarantati  (perfons  bitten,  or 
pretending  to  be  bitten,  by  the  tarantula)  had  begun  to 
flir.  He  prevailed,  however,  upon  a  woman  who  had 
formerly  been  bitten,  to  act  the  part,  and  dance  the  ta- 
rautata  before  him.  A  great  many  muficians  werefum- 
moned,  and  ihe  performed  the  dance,  as  all  prefent 
allured  him,  to  perfection.  At  firft  flic  lolled  ftupidly 
on  a  chair,  while  the  inftruments  were  playing  fome 
dull  mufic.  They  touched,  at  length,  the  chord  fup- 
pofed  to  vibrate  to  her  heart  ;  and  up  fhe  fprang  with 
a  mod  hideous  yell,  flaggered  about  the  room  like  a 
drunken  perfon,  holding  a  handkerchief  in  both  hands, 
raifing  them  alternately, and  movingin  very  true  time. 
As  the  mufic  grew  brifker,  her  motions  quickened,  and 
ihe  fkipped  about  with  great  vigour  and  variety  of 
fteps,  every  now  and  then  flirieking  very  loud.  The 
fcene  was  far  from  pleafant ;  and,  at  his  defire,  an  end 
was  put  to  it  before  the  woman  was  tired.  Wherever 
the  tarantati  are  to  dance,  he  informs  us,  a  place  is 
prepared  for  them,  hung  round  with  bunches  of  grapes 
and  ribbons.  The  patients  are  dreffed  in  white,  with 
red,  green,  or  yellow  ribbons,  for  thofe  are  their  fa- 
vourite colours  ;  on  their  fhoulders  they  caft  a  white 
fcarf,  let  their  hair  fall  loofe  about  their  ears,  and  throw 
their  heads  as  far  back  as  they  can  bear  it.  They  are 
exact  copies  of  the  ancient  prieftefles  of  Bacchus.  The 
orgies  of  that  god,  whofe  worfhip,  under  various  fym- 
bols,  was  more  widely  fpread  over  the  globe  than  that 
of  any  other  divinity,  were  no  doubt  performed  with 
energy  and  ethufiafm  by  the  lively  inhabitants  of  this 
warm  climate.  The  introduction  of  Chriftianity  abo- 
liffied  all  public  exhibitions  of  thefe  heathenifli  rites, 
and  the  women  durft  no  longer  act  a  frantic  part  in 
the  character  of  Bacchantes.  Unwilling  rb  give  up  fo 
darling  an  amufement,  they  devifed  other  pretences; 
and  pofleffion  by  evil  fpirits  may  have  furnifh  them 
with  one.  Accident  may  alfo  have  led  them  to  a  dif- 
covery  of  the  tarantula  ;  and,  upon  the  ftrength  of  its 
poifon,  the  Puglian  dames  ftill  enjoy  their  old  dance, 
though  time  has  effaced  the  memory  of  its  ancient 
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name  and  inflitution  :  and  this  Mr  Swinburn  takes  to  Aran**, 
be  the  origin  of  fb  Orange  a  practice.  If  at  any  time  Aranjucz. 
thefe  dances  are  really  and  involuntarily  affected,  he  fop- 
pofes  it  can  be  nothing  more  than  an  attack  upon  their 
nerves,  a  fpecies  of  St  Vitus's  dance  :  and  he  inclines 
the  more  to  the  idea,  as  there  arc  numberlefs  churches 
and  places  throughout  thefe  provinces  dedicated  to  iliac 
faint. 

Many  fenfible  people  of  the  country,  however,  differ 
in  opinion  from  Dr  Serao  and  other  authors,  who  have 
ridiculed  the  pretended  diforder,  and  affirmed  that  the 
venom  of  this  fpecies  of  fpider  can  produce  no  effects 
but  fuch  as  are  common'to  all  others.  The  Brindifians 
fay,  that  the  tarantulas  fent  to  Naples  for  the  experi- 
ment were  not  of  the  true  fort,  but  a  much  larger  and 
more  innocent  one  ;  and  that  the  length  of  the  jour- 
ney, and  want  of  food,  had  weakened  their  power  \'o 
much,  as  to  fuffer  the  Doctor  or  others  to  put  their 
arm  into  the  bag  where  they  were  kept  with  impunity. 
They  quote  many  examples  of  perfons  bitten  as  they 
flept  out  in  the  fields  during  the  hot  months,  who  grew 
languid,  ftupid,  deprived  of  all  courage  and  clafticity, 
till  the  found  of  fome  favourite  tune  roufed  them  to 
dance,  and  throw  off  the  poifon.  Thefe  arguments  of 
theirs,  however,  Mr  Swinburn  thinks  of  little  weight : 
for  they  acknowledged  that  elderly  perfons  were  more 
frequently  infected  than  young  ones  ;  and  that  moil  of 
them  were  women,  and  thofe  unmarried.  No  perfon 
above  the  loweft  rank  in  life  was  ever  feized  with  this 
malady,  nor  is  there  an  inftance  of  its  caufing  death. 
The  length  of  the  dance,  and  the  patient's  powers  of 
bearing  fuch  exceffive  fatigue  in  the  canicular  feafon, 
prove  nothing  ;  becaufe  every  day,  at  that  time  of  the 
year,  peafants  may  be  feen  dancing  with  equal  fpirit 
and  perfeverance,  though  they  do  not  pretend  to  be 
feized  with  the  tarantifm.  The  illnefs  may  therefore 
be  attributed  to  hyflerics,  exceffive  heat,  ftoppage  of 
perfpiration,  and  other  effects  of  deeping  out  of  doors 
in  a  hot  fummer  air,  which  is  always  extremely  dan- 
gerous, if  not  mortal,  in  moft  parts  of  Italy.  Violent 
exercife  may  have  been  found  to  be  a  certain  cure  for 
this  diforder,  and  continued  by  tradition,  though  the 
date  and  circumflances  of  this  difcovery  have  been  long 
buried  in  oblivion ;  a  natural  paffion  for  dancing,  imi- 
tation, cuftom  of  the  country,  and  a  defire  of  raifing 
contributions  upon  the  fpectators,  are  probably  the 
real  motives  that  infpire  the  tarantati.  Before  Serao's 
experiments,  the  tarantula  had  been  proved  to  be 
harmlefs,  from  trials  made  in  1695  by  Clarizio,  and 
in  1740  at  Lucera  by  other  natnralifts. 

ARANJUEZ,  a  town  in  the  province  ofNcwCa- 
ftile,  where  the  king  of  Spain  has  a  palace  and  gar- 
dens which  are  reckoned  the  moft  delightful  in  the 
world. 

This  place  is  20  miles  from  Madrid,  by  a  noble 
road,  planted  on  each  fide  with  trees,  lately  made  at 
the  expence  of  120,000!.  Sterling.  It  is  delight- 
fully fituated  at  the  conflux  of  the  rivers  Tagus  and 
Jarama;  which  run  through  the  gardens,  and  add  new 
beauty  to  this  charming  fpot,  where  art  and  nature 
feem  to  go  hand  in  hand  with  the  moft  pleafmg  and 
rural  iimplicity.  On  one  fide,  fine  avenues  of  ftately 
oaks  and  lofty  elms  convey  the  trueft  ideas  of  magni- 
ficence, while  they  afford  the  moft  reviving  lhade;  on 
the  other,  the  fudden  transitions  to  lawns  and  wildcr- 
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Aranjucz.  nefs,  the  cafcades  of  water  breaking  through  the  thick- 
""—^ — -'  ets,  the  tuneful  fongs  of  numberlefs  birds  flickered  in 
thefe  cool  recedes,  the  occafional  appearance  and  paf- 
fage  of  the  monarch  attended  by  the  grandees  of  his 
kingdom  ;  all  thefe  objects  united,  and  concentered  in 
one  point,  fill  the  imagination  with  pleafing  ideas,  and 
imprefs  the  mind  of  a  traveller  with  a  thoufand  agree- 
able fenfations. 

The  general  fituation  is  in  a  very  large  plain  fur- 
rounded  with  large  hills,  of  a  moft  difagreeable  afpect 
indeed,  but  feldom  appearing,  being  well  hidden  by 
the  noble  rows  of  trees  that  extend  acrofs  the  flat  in 
every  direction.  The  main  body  of  the  palace  is  an  old 
building,  to  which  have  been  lately  added  two  new 
wings.  The  firft  part  of  the  building  was  erected  by 
Philip  II.  who  purchafed  the  eftatc,  planted  many  of 
the  avenues,  and,  in  order  to  extend  his  chafe,  or  to 
indulge  his  fplenetic  difpofition,  had  all  the  vines  that 
.  grew  on  the  hills  rooted  up.  By  that  means  he  drove 
away  the  inhabitants,  and  rendered  the  environs  of  his 
villa  a  perfect  defart. — The  apartments  are  good ;  but 
contain  nothing  very  particular  to  take  off  from  the 
enjoyment  of  lo  many  fine  objects  abroad.  In  one  of 
the  new  wings  is  a  play-houfe,  and  in  the  other  a  cha- 
pel. Part  of  the  ceiling  of  the  former  was  painted  by 
Mengs,  who  was  alfo  fent  to  Rome  to  paint  a  holy  fa- 
mily for  the  principal  altar  in  the  chapel.  There  are 
feven  fine  piclures  of  Luca  Jordano  in  the  apartment 
called  El  Cabinete  Antiguo,  and  fix  others  in  that 
De  los  Mayordomos.  The  portraits  of  the  grand  duke 
and  duchefs  of  Tufcany,  by  Mengs,  are  in  a  new  apart- 
ment called  the  king's  dreffing-room.  In  the  chapel, 
over  the  great  altar,  there  is  a  fine  picture  of  the  An- 
nunciation, by  Titian,  prefented  to  him  by  Charles  V. 
and  brought  from  the  convent  of  Jufie,  after  the 
death  of  that  emperor.  The  porcelain  cabinet,  where 
there  are  feveral  large  pieces  of  the  king's  own  ma- 
nufactory, is  alfo  an  object  of  curiofity  to  a  traveller. 

As  to  the  gardens,  the  whole  of  them  may  be 
thrown  into  three  grand  divifions,  Hiftinguiflied  by  the 
names  of  La  Huerta  Valenciana,  Los  Deleites,  and  El 
Cortijo.  In  the  Huerta  Valenciana,  agriculture  and 
gardening  are  carried  on  in  the  fame  manner  as  in  that 
fruitful  province,  and  they  plough  with  horfes.  In  the 
Cortijo  they  ufe  oxen,  as  in  Andalufia ;  and  in  other 
places  they  fcratch  up  the  ground  with  mules,  as  is 
ftill  practiced  in  fome  parts  of  Spain.  Which  ever  way 
one  looks  round,  a  conftant  variety  pleafes  the  eye, 
and  enraptures  the  mind.  At  one  moment  the  flurdy 
buffalo  moves  before  you,  drawing  his  heavy  burden  ; 
foon  after,  the  flow  camel,  with  his  ponderous  load  ; 
while  the  fwift  zebra  with  his  ftriped  garment  frifks 
over  the  plains.  If  you  approach  the  farm,  every  ob- 
ject of  convenience  is  confulted,  and  in  the  dairy  every 
degree  of  neatnefs.  The  Dutch  cow  enjoys  a  luxuri- 
ant pafture,  the  brood  mares  greatly  enliven  the  land- 
fcape,  and  ftables  are  filled  with  the  moft  excellent 
horfes.  And  an  immenfe  nurfery  furnifhes  all  manner 
of  trees  and  plants.  The  fine  avenue,  which  fervesalfo 
for  a  public  walk,  called  Calle  de  Reyna,  has  nothing 
equal  to  it  at  Verfailles.  It  is  three  miles  long,  quite 
itraight  from  the  palace  gate,  croffing  the  Tagus  twice 
before  it  lofes  itfelf  in  the  thickets,  where  fome  noble 
fpreading  elms  and  weeping  poplars  hang  beautifully 
over  the  deep  ftill  pool.     Near  this  road  is  a  flower- 


garden  for  the  fpring,  laid  out  with  great  tafte  by  Mr  Afatijuer, 
Wall  during  his  miniftry.  The  gay  variety  of  flowers  .  Arar. 
at  this  time  of  year  is  particularly  pleafing  to  the  eye;  v~— v—~ 
but  its  beauty  foon  fades  on  the  approach  of  fummer. 
As  the  weather  grows  hot,  the  company  that  choofes 
to  walk  retires  to  a  garden  in  an  ifland  of  the  Tagus, 
on  the  north  fide  of  the  palace.  This  is  an  heavenly 
place,  cut  into  various  walks  and  circular  lawns,  which 
in  their  primitive  ftate  may  have  been  very  ftiff  and. 
formal  :  but  in  the  courfc  of  a  century,  Nature  has 
obliterated  the  regular  forms  of  art  ;  the  trees  have 
fwelled  out  beyond  the  line  traced  for  them,  and  de- 
ftroyed  the  enfilade  by  advancing  into  the  walls  or 
retiring  from  them.  The  fweet  flowering-fhrubs,  in- 
ftead  of  being  clipped  and  kept  down,  have  been  allow- 
ed to  fhoot  up  into  trees,  and  hang  over  the  ftatues  and 
fountains  they  were  originally  meant  to  ferve  as  hum- 
ble fences  to.  The  jets-d'eau  dafh  up  among  the 
trees,  and  add  frefli  verdure  to  the  leaves.  The  ter- 
races and  baluftrades  built  along  the  river,  are  now  o- 
vergrown  with  rofes,  and  other  luxuriant  bullies,  hang- 
ing down  into  the  ftream,  which  is  darkened  by  the 
large  trees  growing  on  the  oppofite  banks.  Many  of 
the  ftatues,  groupes,  and  fountains,  are  handfome,  fome 
mafterly,  the  works  of  Algardi :  all  are  placed  in 
charming  points  of  view,  either  in  open  circular  fpots, 
at  a  diftance  from  the  trees,  or  elfe  in  gloomy  arbours, 
and  retired  angles  of  the  wood.  The  banks  of  this 
wood,  called  the  Ila,  are  alfo  enlivened  by  elegant 
yachts  for  the  amufement  of  the  royal  family. 

The  town  or  village  formerly  confifted  of  the  palace, 
its  offices,  and  a  few  miferable  huts,  where  the  am- 
bafladors,  and  the  attendants  of  the  court,  endeavoured 
to  lodge  themfelves  as  well  as  they  could,  but  always 
very  uncomfortable  ;  many  of  the  habitations  were 
vaults  half  under  ground.  What  determined  the  king 
to  build  a  new  town,  and  to  embellifh  the  environs, 
was  an  accident  that  happened  at  the  nuncio's  j  a  coach, 
broke  through  the  cieling  of  his  dining-room,  and  fell 
in  upon  the  table.  The  court  then  began  to  apply 
very  confiderable  fums  to  the  purpofe  of  errecting  pro- 
per dwellings  for  the  great  number  of  perfons  that 
flock  to  the  place  where  the  fovereign  refides;  near 
10,000  are  fuppofed  to  live  here  two  or  three  months 
in  fpring  ;  the  king  keeps  11 J  fe.ts  of  mules,  which 
require  a  legion  of  men  to  to  take  care  of  them.  Above 
a  million  Sterling  has  been  laid  out  at  Aranjuez  fince 
the  year  1763;  and  it  muft  be  acknowledged,  that 
wonders  have  been  performed :  feveral  fine  ftreets  drawn 
in  ftraight  lines  with  broad  pavements,  a  double  row  of 
trees  before  the  houfes,  and  a  very  noble  road  in  the 
middle ;  commodious  hotels  for  the  minifters  and  am- 
bafladors ;  great  fquares,  markets,  churches,  a  theatre, 
and  an  amphitheatre  for  bull-feafts,  have  been  railed 
from  the  ground;  befides  the  acceffion  of  two  new 
wings  to  the  palace.  Neatnefs  and  convenience  have 
been  more  ftudied  and  fought  for  than  lhow  in  the  ar- 
chitecture, but  altogether  the  place  has  fomcthing 
truly  magnificent  in  the  coup  d'ceil. 

ARAR,  (Csefar,  Strabo)  ;  Araris,  (Dio  Caflius) ; 
Sauctua,  (Ammian)  :  A  river  of  Celtic  Gaul,  now  the 
Saone ;  which  rifes  out  of  mount  Vogefus  on  the  con- 
fines of  Lorrain,  runs  through  the  Franche  Comte  and 
Burgundy,  and  below  Lyons  falls  into  the  Rhone.  It 
is  fo  incredibly  flow,  that  the  eye  cannot  diftinguifh. 
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Ararat,    which  way  it  moves,   (Caefar)  ;  and   therefore  Pliny 

1 * — '  calls  it  the  Sliiggifh  river.     Its  conrfe  is  from  north  to 

fouth.  It  is  famous  for  a  bridge  of  Casfar,  which  was 
built  by  the  foldiers  in  one  day.  It  is  navigable  equal- 
ly with  the  Rhone. 

ARARAT,  the  name  of  the  mountain  on  which 
Noah's  ark  relied,  after  the  abatement  of  the  waters 
of  the  univerfal  deluge.  Concerning  this  mountain 
there  are  various  conjectures  ;  though  itisalmoft  uni- 
verfally  allowed  to  be  in  Armenia  Major.  Some  are 
of  opinion  that  it  is  one  of  the  mountains  which  divide 
Armenia  on  the  fouth  from  Mefopotamia  and  that  part 
of  Aflyria  inhabited  by  the  Curds ,-  from  whom  thefe 
mountains  took  the  name  of  Curdu  or  Cardu  ;  by  the 
Greeks  turned  into  Gordyai,  &c.  Others,  that  it  lies 
towards  the  middle  of  Armenia,  near  the  river  Araxes, 
above  280  miles  diflant  from  the  aboyementioned  moun- 
tains, making  it  belong  to  mount  Taurus  ;  but  the 
Armenians  are  pofitive  that  Noah's  Ararat  is  no  other 
than  a  mountain  to  which  they  now  give  the  name  of 
Mafis,  which  lies  about  12  leagues  to  the  eaft  of  Eri- 
van,  and  four  leagues  from  the  Aras.  It  is  encompaf- 
fed  by  feveral  petty  hills:  on  the  tops  of  them  are  found 
many  ruins,  thought  to  have  been  the  buildings  of  the 
rlrft  men,  who  were,  for  fome  time,  afraid  to  defcend 
into  the  plains.  It  flands  by  itfelf,  in  form  of  a  fugar- 
loaf,  in  the  midft  of  a  very  large  plain,  detached,  as  it 
were,  from  the  other  mountains  of  Armenia,  which 
make  a  long  chain.  It  confifts,  properly  fpeaking,  of 
two  hills  ;  the  leffer  of  which  is  the  more  iharp  and 
pointed:  the  higher,  on  which  it  is  faid  the  ark  refted, 
lies  to  the  north-weft  of  it,  and  rifes  far  above  the 
neighbouring  mountains.  It  feems  fo  high  and  big, 
that,  when  the  air  is  clear,  it  may  be  feen  four  or  five 
days  journey  off;  yet  travellers  think  the  height  is  not 
extraordinary.  Chardin  is  of  opinion  that  he  palled  a 
part  of  mount  Caucafus  which  is  higher;  and  Poullet 
thinks  the  height  of  mount  Mafis,  or  Ararat,  not  above 
twice  as  great  as  that  of  mount  Valerian  near  Paris. 
They  therefore  think  that  its  being  vifible  at  fuch  a 
great  diftance  is  owing  to  its  lonely  fituation  in  a  vaft 
plain,  and  upon  the  moll  elevated  part  of  the  country, 
without  any  mountains  before  it  to  obflruct  the  view. 
Nor  is  the  fnow  with  which  it  is  always  covered  from 
the  middle  upwards  any  argument  of  its  height ;  for, 
in  this  country,  ice  hath  often  been  obferved  in  the 
mornings  of  the  middle  of  July.  (See  Armenia). 
Certain  it  is,  however,  that  this  mountain  hath  never 
yet  been  afcended  ;  which  the  Armenians  pretend  was 
owing  to  the  interpofition  of  angels,  in  order  to  difap- 
point  the  curiofity  of  thofe  who  wanted  to  advance  to 
fuch  a  facred  place  as  that  whereon  the  ark  relied :  but 
the  excefs  of  cold  may  very  reafonably  be  fuppofed 
able  to  fruilrate  all  fuch  attempts,  without  any  fuper- 
natural  interpofition.  The  moll  diftinct  account  we 
have  of  this  mountain  is  that  given  by  Mr  Tournefort ; 
which,  however,  being  much  fwelled  with  immaterial 
circumilances,  it  is  needlefs  to  trouble  our  readers  with 
at  length.  He  tells  us,  that  this  mountain  is  one 
of  the  moll  difagreeable  fights  upon  earth,  without 
cither  houfes,  convents,  trees,  or  fhrubs  ;  and  feems  as 
if  continually  walling  and  mouldering  away.  He  di- 
vides it  into  three  regions :  The  lowermolt,  he  fays,  is 
the  only  one  which  contains  any  human  creatures,  and 
is  occupied  by  a  few  miferable  ihepherds  that  tend  fcab- 
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by  flocks  ;  and  here  arc  alfo  found  fomc  partridges  ; 
the  fecond  is  inhabited  by  crows  and  tigers  ;  and  all , 
the  reft  is  covered  with  fnow,  which  half  the  year  is 
involved  in  thick  clouds.  On  the  fide  of  the  moun- 
tain that  looks  towards  Erivan  is  a  prodigious  preci- 
pice, from  whence  rocks  of  an  immenfe  fize  are  con- 
tinually tumbling  down  with  a  hideous  noifc.  This 
precipice  feems  quite  perpendicular  ;  and  the  extremi- 
ties are  rough  and  blackilh,  as  if  fmutted  with  fmokc. 
The  foil  of  the  mountain  is  loofc,  and  on  the  fandy 
parts  it  is  impoffible  to  lake  a  firm  ftep  ;  fo  that  our 
traveller  encountered  great  difficulties  in  hisafcent  and 
defcent  of  this  mountain  ;  being  often  obliged,  in  or- 
der to  avoid  the  fand,  to  betake  himfelf  to  places 
where  great  rocks  were  heaped  on  one  another,  under 
which  he  pafTed  as  through  caverns,  or  to  places  full 
of  itones,  where  he  was  forced  to  leap  from  one  ftone 
to  another.  If  we  may  believe  Struys,  a  Dutch  wri- 
ter, however,  all  thefe  difficulties  may  be  furmounted. 
He  allures  us,  he  went  five  days  journey  up  mount  A- 
rarat,  to  fee  a  Romifh  hermit :  that  he  palled  through 
three  regions  of  clouds ;  the  firll  dark  and  thick,  the 
next  cold  and  full  of  fnow,  and  the  third  colder  ftill  : 
that  he  advanced  five  miles  every  day  ;  and  when  he 
came  to  the  place  where  the  hermit  had  his  cell,  he 
breathed  a  very  ferene  and  temperate  air  :  that  the 
hermit  told  him,  he  had  perceived  neither  wind  nor 
rain  all  the  25  years  he  had  dwelt  there  ;  and  that  on 
the  top  of  the  mountain  there  ftill  reigned  a  greater 
tranquility,  whereby  the  ark  was  preferved  uncorrupt- 
ed.  He  farther  pretends,  that  the  hermit  gave  him  a 
crofs  made  out  of  the  wood  of  the  ark,  together  with 
a  certificate ;  a  formal  copy  of  which  the  author  has 
given  in  his  fham  relation. 

ARASSI,  a  maritime,  populous,  and  trading  town 
of  Italy,  in  the  territory  of  Genoa.  E.  Long.  7.  20. 
N.  Lat.  44.  3. 

ARATEIA,  in  antiquity,  a  yearly  feftival  celebrated 
at  Sicyon,  on  the  birth-day  of  Aratus,  wherein  divers 
honours  were  paid  by  a  prieft  confecrated  to  this  fer- 
vice,  who  for  diftinction's  fake  wore  a  ribband  be- 
fpangled  with  white  and  purple  fpots.  The  arateia 
were  folemnized  with  much  pomp  of  mufic,  the  choiri- 
flers  of  Bacchus  attending. 

ARATUS,  general  of  the  Achseans,  conquered 
Niocles  tyrant  of  Sicyon.  Two  years  after,  he  fur- 
prifed  the  caflle  called  Acrocorinthus,  and  drove  out 
the  king  of  Macedonia  :  he  delivered  Argos  from  its 
tyrants,  and  was  poifoned  by  Philip  II.  king  of  Ma- 
cedonia, whom  he  had  newly  reflored  :  he  was  about 
62  when  he  died,  the  fecond  year  of  the  141ft  Olym- 
piad. He  was  intered  at  Sicyon,  and  received  the 
greatefl  honours  from  his  countrymen.  His  fon,  who 
had  alfo  been  praetor,  was  poifoned  by  king  Philip. 
Polybius  gives  us  fo  great  a  character  of  Aratus  the 
father's  Commentaries  or  Hiftory,  that  the  lofs  of  fo 
valuable  a  work  is  highly  to  be  regretted. 

Aratus,  a  Greek  poet,  born  at  Soli,  or  Solas,  a 
town  in  Cilicia,  which  afterwards  changed  its  name, 
and  was  called  Povipeiopolis,  in  honour  Pompey  the 
Great.  He  noivrilhed  about  the  124th,  or,  according 
to  fome,  the  126th  Olympiad,  in  the  reign  of  Ptole- 
my Philadelphia  king  of  Egypt.  He  difcovered  in 
his  youth  a  remarkable  poignancy  of  wit,  and  capacity 
for  improvement ;  and  having  received  his  education 
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under  Dionyfius  Heracleotcs,  a  Stoic  philofopher,  he 
elpoufcd  the  principles  of  that  feci.  Aratus  was  phy- 
fician  to  Antigonus  Gonatus,  the  fon  of  Demetrius 
Poliorcetes,  king  of  Macedon :  this  prince,  being  a 
great  enconrager  of  learned  men,  Cent  for  him  to  court, 
admitted  him  to  his  intimacy,  and  encouraged  him  in 
his  ftudies.  The  phenomena  of  Aratus,  which  is  ftill 
extant,  gives  him  a  title  to  the  chara&er  of  an  aftro- 
nomer  as  well  as  a  poet;  in  this  piece  he  defcribes  the 
nature  and  motion  of  the  ftars,  and  Shows  the  particular 
influences  of  theheavenly  bodies,  with  their  various  dif- 
.politions  and  relations.  He  wrote  this  poem  in  Greek 
verfe  :  it  was  tranflated  into  Latin  by  Cicero ;  who  tells 
us  in  his  firit  book,  De  oratore,  that  the  verfes  of  A- 
ratus  are  very  noble.  This  piece  was  tranllated  by  o- 
thersaswcll  as  Cicero;  there  being  a  translation  by 
Germanicus  Cfefar,  and  another  into  elegant  verfe  by 
Feftus  Avienus.  An  edition  of  the  phenomena  was 
published  by  Grotius,  at  Leyden,  in  quarto,  1600,  in 
Greek  and  Latin,  with  the  fragments  of  Cicero's  ver- 
fion,  and  the  tranilation  of  Germanicus  and  Avienus, 
all  which  the  editor  has  illustrated  with  curious  notes. 
He  was  certainly  much  elteemed  by  the  ancients,  Since 
we  find  fo  great  a  number  of  fcholiafts  and  commenta- 
tors upon  him.  There  are  Several  other  works  alfo 
afcribed  to  Arams.  Suidas  mentions  the  following  : 
Hymns  to  Pan;  Aftrology  and  Aftrothefy ;  a  compo- 
sition of  antidotes;  an  ETrtQvrixm  on  Theopropits ;  an 
n9o-ro/a  on  Antigonus;  an  epigram  on  Phila,  the  daugh- 
ter of  Antipater,  and  wife  of  Antigonus ;  an  Epice- 
dium  of  Cleombrotus;  a  correction  of  theOdySley; 
and  fome  Epiftles,  in  profe.  Virgil,  in  his  Georgics, 
has  imitated  or  tranllated  many  pail'ages  from  this  au- 
thor ;  and  St.  Paul  has  quoted  a  palfage  of  Aratus. 
It  is  in  his  fpeech  to  the  Athenians  (Actsxvii.  28.) 
wherein  he  tells  them,  that  fome  of  their  own  poets 
have  faid,  T«  y*(  *«/  >ev©»  urp.® :  "  For  we  arc  alfo  his 
offspring."  Thefe  words  are  the  beginning  of  the 
fifth  line  of  the  phenomena  of  Aratus. 

ARAVA,  a  fortrefs  of  Upper  Hungary,  in  a  coun- 
ty and  on  a  river  of  the  fame  name.  E.  Long.  20.  o. 
N.  Lat.  49.  20. 

ARAUCO,  a  fortrefs  and  town  of  Chili,  in  South 
America ;  fitnated  in  a  fine  valley,  on  a  river  of  the 
fame  name.  The  natives  are  fo  brave,  that  they  drove 
the  Spaniards  out  of  their  country,  though  they  had 
r.o  fire  arms.     W.  Long.  71.  20.  S.  Lat.  42.  30. 

ARAUSIO,  or  Civitas  Araufieiifis,  or  Aranfico- 
rum  (Notitiae);  Colonia  Secundanorum  (Mela,  Pliny, 
Cuins)  ;  fo  called  becaufe  the  veterans  of  the  fecond 
legion  were  there  fettled  :  The  capital  of  the  Cavares, 
i.i  Gallia  Narbonenlis.  Now  Orange,  in  the  weft  of 
Provence,  on  an  arm  of  the  river  Eguc,  which  foon 
after  falls  into  the  Rhone,  from  which  itisdiltanta 
league  to  the  eatt,  at  the  foot  of  a  mountain.  Here  is 
a.i  ancient  amphitheatre  to  be  ftill  fecn.  E.  Long.  4. 
/,■'.  Lat.  44.  10. 

ARAVV,  a  town  of  SwilTerland,  in  Argow,  feated 
on  the  river  Aar.  It  is  handfdme,  large,  and  remark- 
able for  its  church,  its  fountain,  and  the  fertility  of 
the  foil.     E.  long.  18.0.  N.  Lar.  47.  25. 

ARAXES,   now   the   Aras,    a  river  of  Armenia 

bicli  takes  its  rife  in  a  mountain  called  Albos, 
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mountain  it  runs  eaftward  with  a  ferpentinecourfc,  dis- 
charging itfelf  into  the  Cafpian  fea,  after  a  run  of  up-  ' 
wards  of  joo  miles,  during  which  it  receives  fome  con- 
liderable  rivers.  Some  have  imagined  that  it  hath  its 
rife  in  mount  Ararat ;  but  Tournefort  allures  us  that 
it  comes  no  nearer  that  mountain  than  12  miles.  The 
Araxes  is  a  very  rapid  river,  and  is  fuppofed  to  be  the 
Gihon  mentioned  by  Mofes.  Befides  this  extreme  ra- 
pidity, it  is  very  apt  to  overflow  after  rains ;  fo  that  they 
have  in  vain  endeavoured  to  build  bridges  over  it ;  tho' 
fome  of  them  appear,  from  the  few  arches  remaining,  to 
have  been  built  of  the  belt  materials,  and  inthellrong- 
eft  manner.  Such  is  the  vehemence  of  its  current  af- 
ter the  thawing  of  the  adjacent  fnows,  or  fome  fierce 
rains,  that  neither  banks  nor  dykes  can  refill  it;  fo 
that  nothing  can  be  more  terrible  than  the  noife  and 
violence  of  its  waves  at  inch  limes:  but  in  winter,  when 
its  waters  are  low,  it  is  fordable  in  fome  places  on  camels. 

ARBA  (anc.  geog,),  an  illand  and  city  of  lllyria. 
Now  Arbe,  in  the  gulph  of  Quarnaro.  Of  this  illand, 
which  has  been  but  (lightly  noticed  by  geographers, 
we  have  the  following  defcription  by  the  Abbe  Foitis. 

In  the  Roman  times,  it  is  probable  that  there  were  no 
other  cities  in  Arbe  but  that  which  bears  the  name 
of  the  illand,  in  the  neighbourhood  of  which  ancient 
monuments  are  frequently  dug  up. 

This  city  of  Arbe,  though  the  capital  of  «  fmall 
illand,  not  above  thirty  miles  round,  wholly  unculti- 
vated, and  uninhabitable  in  the  higheit  part  that 
faces  the  channel  of  Morlacca,  has  always  maintained 
itfelf  with  decorum.  That  it  was  inhabited  by  civilized 
people  in  the  Roman  times,  is  evident,  by  the  in- 
fcriptions  that  have  been  frequently  difcovercd  there, 
and  others  ftill  remain  at  Arbe.  In  the  lower  times  it 
fufitred  all  the  calamities  to  which  the  neighbouring 
countries  were  fubjeeled,  but  it  always  recovered  itfelf 
with  honour  even  after  diffolution. 

The  archives  of  the  community  of  Arbe  contain 
fome  ancient  papers  that  are  truly  valuable,  and  they 
are  kept  with  great  jealoufy;  by  them  it  appears,  that, 
in  the  eleventh  century,  gold  and  Silk  were  not  rare 
among  the  inhabitants.  Arbe  was  fubjeel  to  the  kings 
of  Hungary;  afterwards  it  became  dependent  on  Ve- 
netian feudatories  ;  and  at  laft  was  taken  under  the  im- 
mediate dominion  of  the  mod  ferene  republic,  by 
which  a  governor  is  appointed  who  has  the  title  of 
count  and  captain.  The  number  of  people  on  the  illand 
does  not  much  exceed  three  thoufand  fouls,  distributed 
in  a  few  parilhes,  which  might  be  officiated  by  a  fmall 
number  of  priefts :  yet,  through  a  monftrcus  incon- 
lillcncy  that  falls  very  heavy  on  the  poor  inhabitants, 
they  have  to  maintain  no  lefs  than  three  convents  of 
friars,  and  as  many  of  nuns,  befides  the  considerable 
charge  of  near  fixty  priefts,  who  have  a  very  Scanty 
provision. 

The  climate  of  Arbe  is  none  of  the  happieft ;  the 
winter  feafon  is  horrid,  especially  when  agitated  by  the 
violent  northerly  winds,  which  Sometimes  transform  the 
intermediate  feafons  into  winter,  and  caufe  the  Sum- 
mer itfelf  to  difappcar.  Thefe  furious  winds  do  great 
damage  to  the  illand,  particularly  in  the  winter  and 
fpring.  Two  years  ago,  about  twelve  thoufand  fheejy 
perifhed  in  one  night,  of  cold,  in  the  common  pai- 
ttires  of  the  mountain  ;  where,  according  to  the  enf- 
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Arb».  torn  over  all  Dalmatia,  they  are  left  in  the  open  air  the 
— o 'whole  year  round.  The  fait  fog  raifed  by  the  dread- 
ful commotion  of  the  waves,  which  often  roar,  be- 
tween the  mountains  of  Arbc  and  the  oppofite  Alps, 
in  the  narrow  channel  of  Morlacca,  con  fumes  all  the 
buds  of  the  plants  and  corn,  if  it  happens  to  be  driven 
upon  the  iiland  by  the  wind  ;  and  it  is  followed  by  a 
cruel  fcarcity  of  every  kind  of  produce.  This  ca- 
lamity communicates  its  baneful  influence  even  to  the 
ftefh  of  the  animals  left  on  the  paftures,  that  be- 
comes ill-tafted,  in  confequence  of  the  bitternefs  and 
bad  nourifhment  of  the  food.  Abftracling  from  thefe 
irregularities,  the  air  of  Arbe  is  healthful  ;  nor  ought 
the  conftant  fummer  fevers  among  the  inhabitants  to 
be  attributed  to  its  influence  as  they  are,  more  pro- 
bably, derived  from  unwholefome  food,  and  a  way  of 
life  differing  little  from  that  of  the  Hottentots. 

The  appearance  of  the  illand  is  exceedingly  pleafant. 
On  the  eaftit  has  a  very  high  mountain,  of  the  fame 
fubftancc  as  the  Morlacca,  ofwhichitwasatonce  apart. 
At  the  foot  of  this  mountain,  the  reft  of  the  ifland  is 
extended  to  the  weftward,  and  divided  into  beautiful 
and  fruitful  plains  interfperfed  with  little  hills  fit  to 
bear  the  richeft  produces.  At  the  extremity  that 
looks  to  the  north,  a  delightful  promontory,  called 
Loparo,  ftretches  into  the  fea;  it  is  crowned  with  lit- 
tle hills,  which  almolt  quite  inclofe  a  fine  cultivated 
plain.  Near  this  promontory  are  the  twofmall  iflands 
of  S.  Gregorio  and  Goli,  very  ufeful  to  fhepherds  and 
fifhers.  The  coaft  of  Arbe,  that  faces  the  Morlacca 
mountains,  is  quite  fteep  and  inacceflible ;  and  the 
channel  between  them  is  extremely  dangerous,  being 
expofed  to  furious  winds,  and  without  a  fingle  port 
on  either  fide.  The  long  and  narrow  ifland  or  Dolin, 
lying  parallel  to  the  ifland  of  Arbc,  along  the  coaft  of 
Barbado,  forms  a  channel  lefs  dangerous,  though  by 
no  means  fo  fecure  as  it  is  beautiful  to  look  at.  There 
arc  feveral  harbours  in  the  neighbourhood  of  the  city  of 
Arbc,  by  which  the  trade  of  the  beft  part  of  the  ifland 
is  facilitated. 

The  city  ftands  on  a  rifing  ground  between  two  har- 
bours, which  form  a  peninfula ;  it  contains  about  a 
thoufand  inhabitants,  among  whom  are  many  noble  fa- 
milies, but  few  of  them  are  rich.  Among  the  moft 
remarkable  enriofities  of  the  ifland,  the  Arbegiani  are 
proud  of  many  egregious  reliques,  and  particularly  of 
the  head  of  S.  Criftofano  their  protector ;  but  the  lovers 
•f  facred  antiquity  will  find  fomething  much  more  An- 
gular in  the  three  heads  of  Shadrach,  Mefliech,  and 
Abednego,  which  are  venerated  there  with  great  de- 
votion. Four  of  the  principal  gentlemen  are  keepers 
of  the  fan&uary,  and  to  their  care  the  precious  records 
of  the  city  are  alfo  committed.  Among  thefe  records 
there  is  a  tranfa&ion  of  MXVIII.  by  which  the  city 
of  Arbe  promifes  to  the  Doge  of  Venice,  Ottone  Or- 
feolo,  a  tribute  of  fome  pounds  de  feta  ferica,  "  of 
wrought  filk,"  and  in  cafe  of  contravention,  pounds*/? 
tturo  obrizo  "  of  pure  gold." 

In  the  laft  age  there  was  a  learned  biihop  of  Arbe, 
named  Ottavio  Spaderi,  who  would  not  permit  the  re- 
liques of  S.  Criftofano  to  be  expofed  to  the  public  ve- 
neration, on  the  folemnity  of  the  faint's  day,  becanfe 
he  doubted  of  their  authenticity.  The  mob  rofe,  and 
was  going  to  throw  him  down  from  the  top  of  the  hill 
en  which  the  cathedral  ftands  ;    nor  did  the  tumult 
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ceafc  after  the  day  was  pail.    The  govermr.CEt  Cent 
an  armed  veflel  to  deliver  the  prelate  from  dc  danger  ' 
he  was  in  ;  and  the  pope  thought  proper  to  give  him  a 
more  traftable  fpoufe  in  Italy. 

The  nature  of  the  foil  of  Arbe  is  not  the  fame  in  c- 
very  fituation  ;  nay  it  would  be  difficult  to  find  a  coun- 
try where  there  is  fo  great  a  variety  in  fo  little  fpacc. 
There  is  a  very  great  difference  between  the  ground 
of  the  extremity  of  the  mountain  above  the  channel  of 
Barbado,  and  the  fides  of  it  on  the  one  part  towards  the 
ifland,  and  on  the  other  facing  ihe  ridge  of  IMorlacca. 
Nor  is  the  top  of  the  mountain  itfelf  alwaysol  the  fame 
ftructure :  for  in  fome  parts  it  is  exundi d  in  a  fine  le- 
vel plain,  partly  woody  and  partly  cultivable  ;  in  other 
places  it  is  quite  rocky,  and  compofed  of  bare  marble. 
The  ground  at  the  foot  of  the  mountain,  where  it 
ftretches  towards  the  fhore,  oppofitc  to  Jablanaz,  is 
nothing  but  marble;  and,  in  the  diftrict  of  Barbado 
it  is  gravelly,  and  a  good  foil  for  vines.  The  wine  of 
Barbado  is  of  excellent  quality,  and  in  great  eflima- 
tion ;  hardly  any  other  producl  is  cultivated  along  that 
coaft,  as  the  vines  fucceed  fo  well,  notwithstanding 
the  negligent  culture.  Below  the  preu  nded  ruins  of 
Colento  the  land  bears  vines,  olives,  mulberry,  and  o- 
ther  fruit-trees,  and  alfo  corn  in  the  lowcffc  parts.  All 
the  lower  part  of  the  ifland  is  compofed  alternatively  of 
little  hills  and  valleys,  and  of  a  fubftance  for  the  moft 
part  very  different  from  that  of  the  mountain  and  jtf 
adjacencies.  As  the  organization  of  the  mountain  is 
wholly  of  marble,  fo  that  of  the  hills  is  generally  are- 
naceous. The  whetftone  forms  a  lage  part,  and  fre- 
quently contains  vftracites  and  lenticulares  ,■  the  ex- 
terior ftratum  is  commonly  friable.  The  valleys,  which 
according  to  appearances  fliould  be  full  of  fand,  arc 
provided  with  an  excellent  foil,  with  fuch  a  mixture 
of  very  minute  fand  as  is  rcquifite  to  keep  it  light. 
Springs  of  frefh  water  are  by  nature  well  distributed  o- 
ver  the  ifland,  and  maintain  a  proper  humidity  when  the 
fummer  is  not  exceflively  dry ;  fo  that  the  dark  verdure 
of  the  hills  covered  with  wood,  the  luxuriance  of  the 
vines,  and  frefhnefs  of  the  corn-ground,  form  a  fpec- 
tacle  extremely  cheerful  and  agreeable. 

The  ifland  of  Arbe  would  have  every  thing  requi- 
fite  for  the  fubfiftence  of  its  fmall  population,  if  the 
land  was  cultivated  by  a  people  lefs  ftupid  and  lazy. 
It  produces,  however,  fire-wood,  of  which  many  car- 
goes are  annually  fent  to  Venice  ;  corn,  oil,  excellent 
wine,  brandy,  and  filk,  fince  very  ancient  times;  it  alfo 
exports  hides,  wool,  flieep,  hogs,  and  horfes  of  a  good 
breed.  There  is  alfo  abundance  of  good  fait  made  on 
the  illand;  and  the  fifliing  of  tunny  and  mackrcl,  not- 
withftanding  it  is  managed  in  a  ilovenly  and  aukward 
manner,  makes  no  inconliderable  article  of  trade  to  the 
Arbegiani,  who,  like  all  their  neighbours,  find  their  ac- 
count in  felling  this  commodity  to  ftrangers  rather  than 
to  the  Venetians.  Yet,  with  all  thefe  natural  products, 
the  ifland  is  very  far  from  being  rich,  or  even  in  a 
tolerable  flourifhing  ftate  ;  became  there  is  much  land 
left  uncultivated,  and  the  peafants  are  lazy. 

ARBACES  governed  Media  under  Sardanapalus. 
Seeing  him  fpinning  among  a  company  of  his  women, 
he  ftirred  up  his  people  to  revolt,  and  dethroned  Sar- 
danapalus  ;  who  thereupon  burnt  himfclf  in  his  palace. 
Arbaces  being  crowned,  began  the  monarchy  of  the 
Medes,  which  laited  pi  7  years  under  nine  kings,  till 
C  c  Ailyages 
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Arlialeft,   Aftyages  was  expelled  by  Cyrus.     Arbaces  reigned  22 
Arbela.    years,  and  died  A.  M.  3206.     See  Media. 

"  '  ARBALEST,  or  Cross:Bow.  See  CROss-Bo-d'. 
ARBELA,  now  Ireil,  a  city  of  Aifyria,  lying 
in  E.Long.  44.  J.  N.  Lat.  35.  15.  It  is  famous  for 
the  laft  and  decifive  battle  fought  in  its  neighbourhood 
between  Alexander  the  Great  and  Darius  Codoman- 
nus.  This  battle  was  fought  331  years  before  Chrilt, 
and  the  event  of  it  determined  the  fate  of  the  Perlian 
empire.  Arrian  relates,  that  Darius'sarmy  confuted 
of  a  million  of  foot  and  40,000  horfe  ;  according  to 
Diodorus,  there  were  200,000  horfe,  and  800,000  foot  ; 
Plutarch  relates,  that  the  horfe  and  foot  together  made 
up  a  million;  and  Jnftin  gives  us  exactly  half  Diodo- 
rus's  number.  The  Macedonian  army,  according  to 
Arrian,  conlilted  of  40,000  foot  and  7000  horfe. 

Upon  receiving  notice  of  the  vaft  (trength  of  the  e- 
nemy,  Alexander  expreffed  neither  furprife  nor  appre- 
henlion;  but  having  "commanded  a  halt,  he  encamped 
four  days,  to  give  his  men  reft  and  refrelhment.  His 
camp  being  fortified  by  a  good  intrenchment,  he  left 
in  it  fhelickand  infirm,  together  with  all  the  baggage; 
and  on  the  evening  of  the  fourth  day,  prepared  to 
march  againft  the  enemy  with  the  effective  part  of  his 
army,  which  was  laid  to  confift  of  40,000  infantry  and 
7000  horfe,  unincumbered  with  any  thing  but  theirpro- 
vilions  and  armour.  The  march  was  undertaken  at 
the  fecond  watch  of  the  night,  that  the  Macedonians, 
by  joining  battle  in  the  morning,  might  enjoy  the  im- 
portant advantage  of  having  an  entire  day  before  them, 
to  reap  the  full  fruits  of  their  expected  victory.  About 
half  way  between  the  hoftile  camps,  fome  eminences 
intercepted  the  view  of  either  army.  Having  afcend- 
ed  the  rifing  ground,  Alexander  firft  beheld  the  Bar- 
barians, drawn  up  in  battle  array,  and  perhaps  more 
fkilfully  marlhalled  than  he  had  reafon  to  apprehend. 
Theirappearance,  at  leaft,  immediately  determined  him 
to  change  his  firft  refolution.  He  again  commanded 
a  halt,  fummoned  a  council  of  war;  and  different  mea- 
fures  being  propofed,  acceded  to  the  fingle  opinion  of 
Parmenio,  who  advifed  that  the  foot  Ihould remain  fta- 
tionary  until  a  detachment  of  horfe  had  explored  the 
field  of  battle,  and  carefully  examined  thedifpofition  of 
the  enemy.  Alexander,  whofe  conduct  was  equalled 
by  his  courage,  and  both  furpafled  by  his  activity,  per- 
formed thofe  important  duties  in  perfon  at  the  head  of 
his  light  horfe  and  royal  cohort.  Having  returned 
with  unexampled  celerity,  he  again  aflembled  his  cap- 
tains, and  encouraged  them  by  a  Ihortfpeech.  Their 
ardour  correfponded  with  his  own  ;  and  the  foldiers, 
confident  of  victory,  were  commanded  to  take  reft  and 
refrefhment. 

"  Meanwhile  Darius,  perceiving  the  enemy's  ap- 
proach, kept  his  men  prepared  for  action.  Notwith- 
standing the  great  length  of  the  plain,  he  was  obliged 
to  contract  his  front,  and  form  in  two  lines,  each  of 
which  was  extremely  deep.  Accordingto  the  Perfian 
cuftom,  the  king  occupied  the  centre  of  the  firft  line, 
furrounded  by  the  princes  of  the  blood  and  the  great 
officers  of  his  court,  and  defended  by  his  horfe  and 
foot  guards,  amounting  to  1 5,000  chofen  men.  Thefe 
fplendid  troops,  whofecmed  titter  for  parade  than  battle, 
were  flanked  on  cither  Gde  by  the  Greek  mercenaries 
and  other  war-like  battalions,  carefully  felected  from 
the  whole  army.    The  right  wing  confided  of  die 


Medes,Parthians,  Hyrcanians,  and  Sacse  ;  the  left  was  Arhela. 
chiefly  occupied  by  the  Bactrians,  Periians,  and  Car-  '"" ~^—~ ■ 
dufians.  The  various  nations  compofing  this  -immenfe 
holt  were  differently  armed,  with  fwords,  fpears,  clubs, 
and  hatchets  ;  while  the  horfe  and  foot  of  each  divi- 
fion  were  promifcuoufly  blended,  rather  from  the  re- 
fult  of  accident  than  by  the  direction  of  dcfign.  The 
armed  chariots  fronted  the  firft  line,  whofe  centre  was 
farther  defended  by  the  elephants.  Chofen  fquadrons 
of  Scythian,  Bactrian,  and  Cappadocian  cavalry  advan- 
ced before  either  wing,  prepared  to  bring  on  the  ac- 
tion, or  after  it  began  to  attack  the  enemy  in  flank 
and  rear.  The  unexpected  approach  of  Alexander 
within  fight  of  his  tents  prevented  Darius  from  forti- 
fying the  wide  extent  of  his  camp;  and,  as  he  dread- 
ed a  nocturnal  alfault  from  enemies  who  often  veiled 
their  defigns  in  darknefs,  he  commanded  his  men  to 
remain  all  night  under  arms.  This  unufnal  meafure, 
the  gloomy  filence,  the  long  and  anxious  expectation, 
together  with  hthe  fatigue  of  a  reftlefs  night,  difcoura- 
ged  the  whole  army,  but  infpired  double  terror  into 
thofe  who  had  witneffed  the  miferable  difafters  on  the 
banks  of  the  Granicus  and  the  Iffus. 

"  At  day-break  Alexander  difpofed  his  troops  in 
a  manner  fuggefted  by  the  fuperior  numbers  and  deep 
order  of  the  enemy.  His  main  body  confined  in  two 
heavy-armed  phalanxes,  each  amounting  to  above 
16,000  men.  Of  thefe  the  greater  part  formed  into 
one  line;  behind,  which  he  placed  the  heavy-armed 
men,  reinforced  by  his  targeteers,  with  orders,  that 
when  the  out-fpreading  wings  of  the  enemy  prepared 
to  attack  the  flanks  and  rear  of  of  his  firft  line,  th  e  fecond 
Ihould  immediately  wheel  to  receive  them.  The  caval- 
ry and  light  infantry  were  fo  difpofed  on  the  wings, 
that  while  one  part  refuted  the  fhock  of  the  Periians 
in  front,  another,  by  only  facing  to  the  right  or  left, 
might  take  them  in  flank.  Skilful  archers  and  darters 
were  potted  at  proper  intervals,  as  affording  the  beft 
defence  againft  the  armed  chariots,  which  (as  Alexan- 
der well  knew)  mutt  immediately  become  ufelefs  when- 
ever their  conductors  or  horfes  were  wounded. 

"  Having  thus  arranged  the  feveral  parts,  Alexan- 
der with  equal  judgment  led  the  whole  in  an  oblique 
direction  towards  the  enemy's  left;  a  manoeuvre  which 
enabled  the  Macedonians  to  avoid  contending  at  once 
withfuperior  numbers.  When  his  advanced  battalions, 
notwithftanding  their  nearnefs  to  the  cnemy,fti!l  ftretch- 
ed  towards  the  right,  Darius  alfo  extended  his  left, 
till  fearing  that  by  continuing  this  movement  his  men 
ihould  be  drawn  gradually  off  the  plain,  he  command- 
ed the  Scythian  fquadrons  to  advance,  and  prevent  the 
farther  extenfion  of  the  hoftile  line.  Alexander  imme- 
diately detached  a  body  of  horfe  to  oppofe  them.  An 
eqneftrian  combat  enfued,  in  which  both  parties  were 
reinforced,  and  the  barbarians  finally  repelled.  The 
armed  chariots  then  ifliied  forth  with  impetuous  vio- 
lence ;  but  their  appearance  only  was  formidable  ;  for 
the  precautions  taken  by  Alexander  rendered  their  af- 
fault  harmlefs.  Darius  next  moved  his  main  body, 
but  with  fo  little  order,  that  the  horfe,  mixed  with 
the  infantry,  advanced,  and  left  a  vacuity  in  the  line, 
which  his  generals  wanted  time  or  vigilance  to  fupply. 
Alexander  feized  the  dccilive  moment,  and  penetrated 
into  the  void  with  a  wedge  of  fquadrons.  He  was 
followed  by  the  neareft  fections  of  the  phalanx,  who- 
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Arbcla.    riiflieJ  forward  with  loud  fhonts,  as  if  they  had  already 

||        purfucd  the   enemy.     In  this  part  of  the  field,  the 

Arbitrary.^  victory  was  not  long  doubtful ;  after  a  feeble  rcfiftance, 

the  barbarians  gave  way ;  and  the  pufillanimcus  Darius 

was  foremoft  in  the  flight. 

"  The  battle,  however,  was  not  yet  decided.  The 
more  remote  divifions  of  the  phalanx,  upon  receiving 
intelligence  that  the  left  wing,  commanded  by  Parme- 
nio,  was  in  danger,  had  not  immediately  followed 
Alexander.  A  vacant  fpace  was  thus  left  in  the  Ma- 
cedonian line,  through  which  fume  fquadrons  of  Per- 
fian  and  Indian  horfe  penetrated  with  celerity,  and 
advanced  to  the  hofhile  camp.  It  was  then  that  Alex- 
ander derived  fignal  and  well-earned  advantages  from 
his  judicious  order  of  battle.  The  heavy-armed  troops 
and  targeteers,  which  he  had  fkilfully  polled  behind 
the  phalanx,  fpeedily  faced  about,  advanced  with  a  ra- 
pid ftep,  and  attacked  the  barbarian  cavalry,  already 
entangled  among  the  baggage.  The  enemy,  thus  fnr- 
prifed,  were  deflroyed  or  put  to  flight.  Meanwhile, 
the  danger  of  his  left  wing  recalled  Alexander  from 
the  purfuit  of  Darius.  In  advancing  againfl  the  ene- 
my's right,  he  was  met  by  the  Parthian,  Indian,  and 
Perfian  horfe,  who  maintained  a  (harp  conflict.  Sixty 
of  the  Comj>anio7is  fell :  Hephseftion,  Ccenus,  and  Me- 
nidas,  were  wounded.  Having  at  length  diflipated  this 
cloud  of  cavalry,  Alexander  prepared  to  attack  the 
foot  in  that  wing.  But  the  bufinefs  was  already  effect- 
ed, chiefly  by  the  TheiTalian  horfe  ;  and  nothing  re- 
mained to  be  done,  but  to  purfue  the  fugitives,  and  to 
render  the  victory  as  deciiive  as  poflible. 

"  According  to  the  leaft  extravagant  accounts,  with 
the  lofs  of  500  men  he  deflroyed  40,000  of  the  bar- 
barians, who  never  thenceforth  allembled  in  fufHcient 
numbers  to  difpute  his  dominion  in  the  Eaft.  The  in- 
valuable provinces  of  Babylonia,  Sufiana,  and  Perfis, 
with  their  refpective  capitals  of  Babylon,  Sufa,  and 
Perfepolis,  formed  the  prize  of  his  fldll  and  valour. 
The  gold  and  lilver  found  in  thofe  cities  amounted  to 
thirty  millions  Sterling ;  the  jewels  and  other  precious 
fpoil,  belonging  to  Darius,  fufficed,  according  to  Plu- 
tarch, to  load  20,000  mules  and  jooo  camels."  The 
confequence  of  this  victory  the  reader  will  find  nar- 
rated under  the  article  Persia. 

ARBERG,  a  town  of  Swiflerland,  in  the  canton  of 
Bern,  with  a  handfome  caftle,  where  the  bailiff  re- 
fides.  It  is  feated  on  the  river  Aar,  in  a  kind  of  ifland. 
E.  Long.  17.  ij.  N.  Lat.  47.  o. 

ARBITER,  in  the  civil  law,  implies  a  judge  no- 
minated by  the  magiftrate,  or  chofen  voluntarily  by 
the  two  contending  parties,  in  order  to  decide  their 
differences. 

The  civilians  make  a  difference  between  arbiter  and 
arbitrator,  though  both  found  their  power  on  the  com- 
promife  of  the  parties;  the  former  being  obliged  to 
judge  according  to  the  cuftoms  of  the  law,  whereas  the 
latter  is  at  liberty  to  ufe  his  own  difcretion,  and  accom- 
modate the  difference  in  the  manner  that  appears  to 
him  moft  juft  and  equitable. 

ARBITRARY,  that  which  is  left  to  the  choice  or 
arbitration  of  men,  or  not  fixed  by  any  politive  law  or 
injunction. 

Arbitrary  Punijhvant,  in  law,  denotes  fnch  pu- 
nifhments  as  are  by  ftatute  left  to  the  difcretion  of  the 
judge.    It  is  a  general  rule  in  arbitrary  punifliments, 
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that  the  judge  cannot  inflict  death.     Hence  all  punilh-   Arbitra- 
ments that  are  not  capital  have  acquired  the  name  of       '»on 
arbitrary  punifivietitr,  even  although  they  be  exprtfsly 
pointed  out  by  ftatute. 

ARBITRATION  is  where  the  parties,  injuring  and 
injured,  fubmit  all  matters  in  difpute,  concerning  any 
pcrfonal  chattels,  orperfonal  wrong,  to  the  judgment  of 
two  or  more  arbiters  or  arbitrators  ;  who  are  to  decide 
the  controverfy  :  and  if  they  do  not  agree,  it  is  ufual 
to  add,  that  another  perfon  be  called  in  as  umpire, 
(imperator  or  hupar),  to  whofe  fole  judgment  it  is  then 
referred ;  or  frequently  there  is  only  one  arbitrator  ori- 
ginally appointed.  This  decilion,  in  any  of  thefe  ca- 
fes, is  called  an  award.  And  thereby  the  queftion  is 
as  fully  determined,  and  the  right  transferred  or  fet- 
tled, as  it  could  have  been  by  the  agreement  of  the  par- 
ties or  the  judgment  of  a  court  of  juftice.  See  alfo 
Law,  Part  III.  N°  clxxxv.  ij,  &c. 

ARBITRATOR,  a  private  extraordinary  judge, 
chofen  by  the  mutual  confent  of  parties,  to  determine 
controverfics  between  them.  See  Arbit  er  and  Arbi- 
tration. 

ARBOIS,  a  fmall  populous  town  of  France,  in  the 
Frajtche  Compte,  famous  for  its  wines.  E.  Long.  5.  40. 
N.  Lat.  46.  jj. 

ARBON,  an  ancient  town  in  Swiflerland,  on  the 
fouth  banks  of  the  lake  Conftance,  in  Thurgaw.  It 
has  a  caftle  built  by  the  Romans,  and  is  under  the  ju- 
rifdiction  of  the  bifliop  of  Conftance.  In  the  time  of 
war,  the  Swifs  have  a  right  to  put  in  a  gafrifon.  The 
Popifli  and  Proteftant  religions  are  equally  tolerated  in 
this  town.     E.  Long.  9.  30.  N.  Lat.  4.  38. 

ARBOR,  in  botany,  a  tree.  Trees  are  by  Linnaeus 
clafTed  in  the  feventh  family  of  the  vegetable  kingdom, 
and  are  diftinguifhed  from  fhrubs  in  that  their  ftems 
come  up  with  buds  on  them  ;  but  this  diftinction  holds 
not  univerfally,  there  being  rarely  any  buds  on  the 
large  trees  in  India. 

Arbor,  in  mechanics,  the  principal  part  of  a  ma- 
chine, which  ferves  to  fuftain  the  reft ;  alfo  the  axis  or 
fpindle  on  which  a  machine  turns,  as  the  arbor  of  a 
crane,  windmill,  &c. 

Arbor  Diana.   See  Chemistry-TW^*. 

Arbor  Vita.     See  Thuya. 

ARBORESCENT,  an  epithet  applied  to  fuch  ob- 
jects as  refemble  trees. 

Arborescent  Star-fijh,  in  zoology,  a  fpecies  of  a- 
fterias.     See  Asterias. 

ARBORIBONZES,  in  modern  hiftory,  priefts  of 
Japan,  who  live  an  erratic  life,  and  fubfift  on  alms. 
They  dwell  in  caverns,  and  cover  their  heads  with  bon- 
nets made  of  the  bark  of  trees. 

ARBORIST,  a  perfon  fkilled  in  that  part  of  botany 
which  treats  of  trees. 

ARBOUR,  in  gardening,  a  kind  of  fliady  bower, 
formerly  in  great  efteem  ;  but  of  late  rejected  on  ac- 
count of  its  being  damp  and  unwhokfome. 

Arbours  are  generally  made  of  lattice-work,  either 
of  wood  or  iron;  and  covered  with  elms,  limes,  horn- 
beams; or  with  creepers,  honeyfuckles,  jafmines, 
or  paflion-flowcrs  ;  either  of  which  will  anfwer  thepur- 
pofe  very  well,  if  rightly  managed. 

ARBROATH,     See  Aberbrothic. 

ARBURG,  a  town  of  Swiflerland,  in  the  canton 
of  Bern,  on  the  river  Aar.   It  is  fmall,  but  very  ftrong, 
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Aibufcula  being  feated  on  a  rock,  and  defended  by  a  goodfortrefs 
cut  out  of  the  rock.     E.  Long.  17.  Jj.  N.  Lat.  47.  10. 

ARBUSCULA  is  ufed  by  Bradley  10  denote  a 
little  or  dwarf  tree,  above  the  rank  of  ihrtibs  but  below 
that  of  trees  ;  fuch  e.  gr.  as  the  elder. 

ARBUSTUM  implies  a  number  or  multitude  of 
trees  planted  for  the  fruit  fake. 

The  word  was  more  peculiarly  applied  to  a  place 
planted  with  trees  for  fallening  vines  to,  which  are 
hence  called  by  Columella  arbuftiva. 

Arbustum  is  fometimes  alfo  ufed  to  denote  an 
orchard,  or  field  wherein  trees  are  planted  at  fuch  dif- 
tancc  that  there  is  room  for  ploughing  and  growing 
corn  between. 

ARBUTHNOT  (Alexander),  principal  of  the  uni- 
Terlity  of  Aberdeen  in  the  reign  of  James  VI.  of  Scot- 
land, was  born  in  the  year  1538.  He  ftudied  firft  at 
Aberdeen ;  and  was  afterwards  fent  over  to  France, 
where,  under  the  famous  Cujacius,  he  applied  himfelf 
to  the  ftudy  of  the  civil  law.  In  the  year  1563,  he 
returned  to  Scotland,  and  took  orders.  Whether  he 
was  ordained  by  a  bifliop  or  by  prefbyters,  is  a  matter 
of  uncertainty.  In  1568,  he  was  appointed  minifterof 
Arbuthnot  and  Logy-Buchan  ;  and  in  the  following 
year,  Mr  Alexander  Anderfon  being  deprived,  our  au- 
thor was  made  principal  of  the  king's  college  at  Aber- 
deen in  his  room.  In  the  general  alfembly  which  met 
at  Edinburgh  in  the  years  1573  and  1577,  he  was 
chofen  moderator;  and  to  the  end  of  his  life  was  an 
active  fupporter  of  the  reformed  religion.  He  died  in 
1 583,  in  the  45th  year  of  his  age  ;  and  was  buried  in 
the  college  church  of  Aberdeen.  We  are  told  in  the 
Biographia,  that  he  was  eminent  as  a  poet,  a  philofo- 
pher,  a  mathematician,  a  lawyer,  a  divine,  and  a  phy- 
iician.  He  wrote  Orationes  de  origins:  ir  dignitate  juris, 
printed  at  Edinburgh,  1572,  4to.  His  cotemporary 
Thomas  Maitland  wrote  a  copy  of  Latin  verfes  on 
the  publication  of  this  book :  they  are  printed  in  the 
Delic.  Poetar.  Scot.  He  publiflied  Buchanan's  hiflory 
of  Scotland  in  the  year  15S2. 

Arbuthnot  (Dr  John),  was  born  in  Kincardin- 
/hire,  near  Momrofe,  and  was  educated  at  Aberdeen, 
where  he  received  his  degree  in  phylic.  The  difficul- 
ties in  which  his  family  was  involved  on  account  of 
their  political  principles,  making  it  neceflary  that  he 
mould  court  preferment  in  another  country  than  his 
own,  he  went  to  London.  The  firft  character  in  which 
he  afted  there  was  a  teacher  of  the  mathematics;  and 
while  he  was  employed  in  this  manner,  he  had  occafion 
to  publiih  his  Examination  of  Dr  Woodward's  account 
i>f  the  deluge.  This  tract,  which  abounded  with  learn- 
ing and  good  fenfe,  ferved  to  make  him  known.  He 
publiflied  fbon  after  his  Ejfay  on  the  ufefulnefs  of  mathe- 
matics. In  the  profeflion  of  phyfic  he  advanced  by 
flow  but  fure  degrees  ;  and  his  reputation  in  it  was  at 
length  fully  eilabliflied,  by  a  fuccefsfnl  cure  which  he 
performed  on  Prince  George  of  Denmark.  Queen  Anne, 
in  confequence  of  it,  appointed  him  one  of  herpbyfi- 
cians  in  ordinary  in  1 709  ;  and,  fome  yean  before  this, 
his  cxtenfive  knowledge  had  procured  his  admifllon 
into  the  Royal  Society.  His  talents  and  worth  were 
the  ftrongi'lt  recommendations  of  him  to  the  men  of 
wit  and  learning  of  his  day ;  and  he  entered  into  par- 
ticular connection  with  Pope  and  Swift,  with  whom 
lie  joined  in  publiihing  fcvtral  volumes  of  mifcellanics  ; 


among  which  are  the  well-known  Memoirs  of  Ivhrtimts  Arboww. 
Scribiems,  a  fatire  of  infinite  humour  on  the  abufes  v— v— ' 
of  human  learning.  In  171  J,  he  aflifted  Pope  and 
Gay  in  the  Three  hours  after  marriage;  a  dramatic 
performance,  which  was  brought  upon  the  ftage  with- 
out fuccefs.  In  1727,  he  publiflied  Tables  of  ancient 
coins,  weights,  and  meafures  ;  a  work  of  great  ufe, 
and  real  erudition.  In  1732,  his  valuable  tra«5l  con- 
cerning The  nature  and  choice  of  aliments  appeared  ; 
which,  the  year  after,  was  followed  by  his  remarks  on. 
The  effects  of  air  on  human  bodies.  A  conftitutional 
afthma  had  diftreflcd  him  at  different  periods  of  his  life, 
and  proved  fatal  to  him  in  1734. — Dr  Arbuthnot  ap- 
pears to  have  been  in  all  refpeets  a  mod  accomplished 
and  amiable  perfon.  He  has  fliowed  himfelf  equal  to 
any  of  his  cotemporaries  in  wit  and  learning,  and  he 
was  fuperior  to  moil  men  in  the  moral  duties  of  life, 
in  acls  of  humanity  and  benevolence.  His  letter  to 
Mr  Pope,  written  as  it  were  upon  his  death-bed,  and 
which  no  one  can  read  without  the  tenderelt  emotion, 
difcovers  fuch  a  noble  fortitude  of  mind  at  the  approach 
ef  his  diflblution,  as  could  be  infpired  only  by  a  clear 
confeience,  and  the  calm  retrofpecl;  of  an  uninterrupted 
courfe  of  virtue.  In  1751,  came  out  in  two  vols.  8vo. 
printed  at  Glafgow,  The  mifcellaneous  works  of  the  late 
Dr  jirbuthnot ;  which  are  faid  to  comprehend,  with 
what  is  inferted  in  Swift's  mifcellanies,  all  the  pieces 
of  wit  and  humour  of  this  admirable  author. 

ARBUTUS,  the  strawberry  tree  :  a  genus  of 
the  monogynia  order,  belonging  to  the  decandria  clafs 
of  plants ;  and  in  the  natural  method  ranking  under 
the  18th  order,  Bicornes,  The  calyx  is  divided  into 
five  parts  ;  the  corolla  is  ovated;  and  the  fruit  is  a 
berry  with  five  cells. 

Species.  1.  The  nnedo,  or  common  ftrawberry-trce, 
is  a  native  of  Italy,  Spain,  and  alfo  of  Ireland  ;  and 
is  now  very  common  in  the  Britith  gardens.  Of  this 
fpecies  there  are  four  varieties,  viz.  The  oblong-fruited, 
the  round-fruited,  the  red-flowered,  and  the  double- 
bloflbmed.  One  defcription  is  nearly  common  to  them 
all;  and  their  inconfiderable  variation  is  almoft  fuffi- 
ciently  fliewn  in  their  refpedtive  appellations. 

The  oblong-fruited  fort  will  grow  to  be  a  middiing- 
fized  tree  in  fome  countries  ;  for  we  read  of  the  large 
ufes  its  wood  has  been  applied  to;  fuch  as,  arbitta; 
crates,  &c.  Arbutean  harrows,  &c.  With  us  it  may 
be  kept  down  to  any  fize.  The  main  ftems  are  cover- 
ed whh  a  light-brown  bark,  rough,  and  falling.  The 
younger  branches  are  of  a  kind  of  purple  colour,  whilft 
the  laft,  year's  Ihoots  are  of  a  fine  red,  and  a  little 
hairy.  The  leaves  grow  alternately  on  the  branches, 
and  are  of  an  oblong  oval  figure.  They  ftand  on  fliort 
footftalks,  and  the  oldeft  leaves  make  a  contrail:  with 
the  younger  by  having  their  footftalk  and  mid-rib  of 
a  fine  fcarlet  colour.  They  are  fmooth,  and  beauti- 
fully ferrated.  Their  upper  furface  (as  in  mofl  trees) 
is  of  a  ftronger  green  than  their  under;  and  the  young 
twigs  are  garniflied  with  them  in  plenty.  Thefe  arc 
beauties  in  common  to  meft  trees,  in  fome  degree  or 
other;  but  every  thing  elfe  almoft  of  this  tree  that 
prefents  itfelf  to  conlideration  is  fingular:  the  time 
of  its  flowering  will  be  in  November  and  December; 
when  it  is  rather  fingular  to  fee  a  tree  in  the  open 
ground  in  full  blow;  and  the  fruit  ripens  by  that  time 
twelvemonth  after.    The  manner  and  nature  of  the 
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fruit,  which  look  like  very  large  red  flrawbcrries,  give 
*  it  alfo  a  lingular  and  delightful  look ;  and  this  is  height- 
ened as  they  appear  all  over  the  tree  among  the  flow- 
ers ;  for  that  is  the  time  of  its  being  ripe,  when  the 
flowers  for  the  fuccecding  crop  are  fully  out.  The 
flowers  themfelves  make  no  great  figure  ;  they  are  of 
a  kind  of  whitifh-yellow  colour  ;  and  are  fucceeded  by 
the  abovementioned  flrawberry-fruit,  which  will  require 
a  revolution  of  twelve  months  before  they  perfectly  ar- 
rive at  their  maturity  and  colour.  The  flowers  of  the 
ftrlt  fort  are  larger  than  thofe  of  the  fecond  ;  and  the 
fruit  is  oval,  and  much  larger  than  our  common  fcarlet 
ftrawberry. 

The  round-fruited  fort  has  its  pitcher-fliaped  flowers, 
which  are  fucceeded  by  round  fcarlet  fruit,  as  wide  as 
they  are  long  ;  and  this  is  all  the  difference  between 
thefe  forts. 

The  red-flowered  fort  differs  in  no  refpect  from  the 
common  fort,  only  the  flowers  are  red,  and  thefe  con- 
ftitute  a  variety  from  the  other  forts  of  flowers  ;  but 
the  contrail  is  not  fo  great  between  their  fruit  and 
them  as  of  the  other  forts,  their  colour  approaching 
too  near  to  a  famenefs. 

The  double-bloflbmed  fort  differs  in  no  refpect,  on- 
ly that  the  flowers  arc  double ;  but  this  difference  is 
fo  inconfiderable,  that  it  will  not  be  feen  without  look- 
ing into  the  flower  ;  and  even  then  the  doublenefs  will 
appear  fo  trifling  as  fcarcely  to  merit  notice  ;  fo  that 
a  plant  or  two,  to  have  it  faid  that  the  collection  is 
not  without  it,  will  be  fufScient.  Neither  ought  any 
more  to  be  admitted  ;  for  they  will  not  produce  the 
fame  plenty  of  fruit,  which  conltitutes  the  greatelt 
beauty  of  thefe  trees,  as  the  fingle  forts. 

The  above  forts  thrive  belt  in  a  wet  foil,  and  arc  fel- 
dom  hurt  by  hard  winters,  though  the  young  and  ten- 
der branches  are  often  deflroyed  by  frofl  j  bur,  how- 
ever dead  the  trees  may  appear,  they  ought  always  to 
be  differed  to  remain  till  the  following  dimmer  mows 
what  are  living  and  what  are  dead. 

The  method  of  propagating  the  varieties  of  the 
unedo  is  by  layers  and  cuttings  :  the  fpecies  itfelf  may 
he  raifed  from  feed. — 1.  Propagation  by  layers.  The 
operation  mult  be  performed  on  the  younged  twigs; 
and  in  fome  foils  they  will  Itrike  root  pretty  freely, 
whilff  in  others  they  can  hardly  be  made  to  grow  at 
all  :  But  before  they  have  lain  two  fummers,  you  may 
fcarcely  venture  to  look  for  any.  When  the  roots  are 
ftruck,  the  layers  fhould  be  carefully  taken  off  in  the 
fpring,  and  planted  in  feparate  pots  ;  and  after  well 
watering  them,  they  fhould  be  plunged  up  to  the  rims 
in  an  hotbed,  and  this  will  fet  them  forward  ;  for  with- 
out this  affiitance  many  of  the  layers  will  be  loft ; 
fince  they  are  difficult  plants  to  make  grow.  After 
the  hotbed  has  forced  the  feeds  into  a  flate  of  vegeta- 
tion, the  pots  may  be  taken  out,  and  plunged  up  to 
the  rims  in  fome  natural  mould,  to  keep  them  cool 
and  moid  ;  and  here  they  may  fland  for  two  or  three 
years,  or  longer,  if  the  pots  are  large  enough,  with- 
out ever  removing  or  fheltering  in  winter  ;  for  they 
are  hardy  enough  to  refill  our  fevered  cold.  When 
they  are  to  be  finally  fet  our,  all  the  mould  may  be 
turned  out  of  the  pots  hanging  to  the  roots  ;  and  ha- 
ving proper  holes  made  ready,  they  may  be  planted  in 
them,  and  the  plant  will  be  ignorant  of  its  new  fitu- 
ation. 


2.  By  cuttings.  Thefe  mull  be  planted  in  pots,  and  Art.utui 
have  the  benefit  of  a  good  bark-bed  ;  in  which  being  '  " 
condantly  fliaded  and  duly  watered,  many  of  them  will 
grow.  As  the  plants  raifed  this  way  will  be  rather 
tender  by  being  forced  in  the  bark-bed,  it  will  be  ne- 
cefTary  to  remove  them  into  the  greenhoufe,  or  to  place 
them  under  a  hotbed-frame  during  the  firfl  winter: 
and  after  that,  the  pots  may  be  fet  up  to  the  rims  in 
the  ground,  and,  like  the  layers,  the  plants  may  be 
turned  out  at  a  convenient  time  into  the  places  where 
they  are  to  remain. 

1.  Raifir.g  from  feeds.  Let  thefe  be  taken  from  the 
oblong  or  round-fruited  fort.  The  feeds,  which  will 
be  ripe  fome  time  in  November  or  the  beginning  of 
December,  for  they  will  not  be  ripe  at  the  fame  time 
in  all  places,  mud  be  then  gathered  ;  and  as  they  fhould 
not  be  fowed  until  the  fpring,  it  will  be  proper  to  put 
them  into  a  pot  or  jar,  mixing  with  them  a  quantity 
of  drift-fand  ;  and  this  will  prtferve  them  found  and 
good.  The  beginning  of  March  is  the  bed  time  fol- 
lowing the  feeds;  and  the  bed  foil  for  them  is  maiden 
earth,  taken  from  a  rich  padurc  at  '.cad  a  year  before, 
withthefward  ;  and  this, by  condantturning,  being  well 
rotted  and  mixed,  will  be  ready  to  receive  them.  Ha- 
ving filled  a  different  quantity  of  pots  with  this  fine 
mould,  let  the  feeds  be  fown,  and  but  jult  covered, 
fcarcely  a  quarter  of  an  inch  deep.  A  dry  day  fhould 
be  chofen  for  the  bufmefs ;  and  no  watering  by  the 
hand  fhould  be  given  them,  as  it  will  endanger  the  fet- 
ting  the  mould  hard  in  the  pots.  Leave  them  abroad 
until  fome  rainfalls,  which  at  that  time  may  be  hour- 
ly expected  ;  and  after  that,  having  an  hotbed  ready, 
plunge  the  pots  therein.  In  lefs  than  fix  weeks  you 
may  expect  your  plants  to  appear  ;  when  mush  air 
fhould  be  afforded  them,  and  frequent  waterings,  in 
fmall  quantities,  gently  fprinkled  over  them.  After 
this,  they  may  be  hardened  to  the  air  by  degrees,  and 
the  pots  fet  up  to  the  rims  in  the  natural  mould,  in  a 
fhady  place.  In  October  they  fhould  be  removed  into 
the  greenhoufe,  or  fome  ihelter,  in  frody  weather; 
though  they  fhould  always  be  fet  abroad  in  mild  open 
weather.  In  the  fpring  they  may  be  taken  out,  and 
planted  in  feparate  pots  ;  and  they  fhould  have  the  ad- 
vantage alfo  of  a  hotbed  to  fet  them  a-growing  :  their 
future  management  may  be  the  fame  as  was  directed 
for  the  layers.  When  thefe  trees  are  to  be  planted 
out,  very  little  regard  need  be  paid  to  the  foil  or  fitu- 
ation  ;  for  they  will  grow  almoft  any  where,  and  refill 
ourfeverefl  northern  blalts.  One  thing,  however,  the 
gardener  mud  condantly  obferve,  in  order  to  continue 
his  trees  in  their  beauty,  viz.  As  often  as  a  heavy  fnow 
falls,  fo  condantly  fhould  he  go  and  fhake  the  boughs  ; 
for  it  will  lodge  amongd  the  leaves  and  branches  in  fuch 
great  quantity  as  to  weigh  down  and  fplit  the  largeft 
branches  ;  the  deformity  of  which  afterwards  may  be 
eafily  conceived.  Befides,  many  years  mult  expire  be- 
fore the  tree  will,  if  ever  it  fhould,  grow  to  its  for- 
mer beauty  ;  to  preferve  this,  therefore,  makes  the 
narrowly  watching  thefe  ^rees  in  fnowy  weather  high- 
ly neceffary. 

2.  The  andrachne  will  grow  to  a  larger  fize  than  the 
arbutus.  The  leaves  are  fmooth,  and  nearly  of  the 
fame  figure  as  the  preceding  fort;  though  they  are 
larger,  and  have  their  edges  undivided.  The  flowers 
grow  like  the  other  forts ;  are  of  the  fame  colour ;  and 
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they  are  fucceeded  by  large,  oval,  fcarlet  fruit.  It  is 
called  the  Oriental  Strawberry-tree,  becaufe  this  fort 
grows  plentifully  in  many  parts  of  trie  Eaft,  and  is  ule- 
ful  to  the  inhabitants  for  many  purpofes  in  life. 

The  andrachne  maybe  propagated  in  the  fame  man- 
ner as  the  arbutus  :  But  the  plants  muft  be  preferved 
in  pots  for  three  or  four  years  till  they  have  obtained 
strength  ;  and  may  be  then  planted  in  a  warm  fituation 
and  on  a  dry  foil,  for  this  fpecies  will  not  thrive  on 
wet  ground. 

Betides  the  above,  there  are  three  other  fpecies  of 
arbutus,  viz.  The  acadienfis,  a  native  of  Acadia  ;  the 
alpina,  or  mountain  ftrawberry-tree,  a  native  of  Bri- 
tain ;  and  the  uva  urfi,  a  plant  lately  difcovered  in  the 
Highlands  of  Scotland,  and  which  formerly  was  thought 
not  to  be  a  native  of  Britain. 

ARCADE,  in  architecture,  is  ufed  to  denote  any 
opening  in  the  wall  of  a  building  formed  by  an  arch. 

ARCADI,  or  Arcadians,  the  name  of  a  learned 
fociety  at  Rome.     See  the  article  Academy. 

ARCADIA,  an  inland  diftriet  in  the  heart  of  Pe- 
loponnefus  (Strabo).  It  is  mountainous,  and  fitter  for 
paftnre  than  corn  ;  and  therefore  chiefly  celebrated  by 
bucolic  or  palloral  poets,  who  feign  Pan,  the  god  of 
iliepherds,  to  be  the  guardian  of  it  (Virgil.)  It  has 
to  the  north  Achaia,  to  the  eaft  Argos  and  Laconia, 
Meffenia  to  the  fouth,  and  Elis  to  the  weft.  According 
to  Pliny,  the  wine  of  this  country  cured  barennefs  in 
women,  andinfpiredthe  men  with  rage;  and  theberries 
of  the  yew  gathered  there  were  fo  ftrong  a  poifon,  that 
whoever  (lept  or  took  refrefhmeiit  under  that  tree  were 
lure  to  die.  In  Strabo's  time  there  were  few  cities 
remaining  in  it,  moll  of  them  being  deftroyed  in  the 
Grecian  wars.  Eisftathias  fays,  that  the  country  was 
anciently  called  Pelafgia,  from  Pelafgos,  who  brought 
the  people,  from  roots,  herbs,  and  leaves  of  trees,  to 
feed  on  acorns,  efpecially  beech-malt  ;  as  Artemidorus 
obferves,  that  the  Arcadians  ufually  lived  on  acorns. 
It  was  alfo  called  Lycaonia,  Ciga?itis,  and  Parrhajia 
(Stephanus).  The  Arcadians  are  greatly  commended 
tor  their  love  of,  and  fkill  in,  mufic  (Virgil,  Polybius). 
To  imitate  the  Arcadians,  is  to  labour  and  toil  for  the 
benefit  of  others,  never  conquering  their  own,  but  the 
enemies  of  others  (Hefychius).  This  probably  took 
its  rife  from  the  ancient  Arcadians  being  accuitomed 
to  hire  themfelves  out  as  mercenaries  to  foreign  nations. 
Homer  commends  their  martial  prowefs,  their  paftures, 
their  fheep,  and  their  country  well-watered.  The 
gentilitious  name  is  Arcades ;  who  boafted  of  their 
great  antiquity,  and  that  they  were  older  than  the  fun 
and  moon  (Apollonius  Rhodius,  Nonnius,  Plutarch, 
Ovid,  Statius).  They  were  the  firft  who  had  a  year 
of  three  months,  and  therefore  called  Proceleni,  be- 
caufe their  year  was  prior  to  that  adjufted  in  Greece  to 
the  courfe  of  the  moon  (Cenforinus). 

AR.CANGIS,  in  the  Turkifh  armies,  an  inferior 
kind  of  infantry,  which  ferve  as  enfaus  perdus,  and  to 
harrafs  and  pillage  the  enemy's  frontiers.  The  Arcan- 
gis  are  an  order  inferior  to  the  Janifaries  ;  and  when 
any  of  them  diftinguifh  themfelves,  are  ufually  prefer- 
red into  the  Janilarics  order.  They  have  no  pay,  but 
arc  to  nihil  it  on  their  plunder. 

ARCANUM,  among  phyficians,  any  remedy,  the 
preparation  of  which  is  induftrioufly  concealed,  in  or- 
der to  enhance  its  value. 


Arcanum  (anc.  geog.),  a  villa  of  Q.  Cicero,  Tal- 
ly's brother,  in  Latinum,  (Cicero).  Now  Arce,  in  the 
Terra  di  Lavoro,  in  the  kingdom  of  Naples,  on  the 
borders  of  the  Campagnia  di  Roma,  on  the  river  Mel- 
pis,  between  Arpinum  and  Aquinurm 

ARCBOUTANT,  in  building,  an  arched  buttrefs. 
See  Buttress. 

ARCESILAUS,  a  celebrated  Greek  philofopher, 
about  300  years  before  the  Chriftian  asra,  was  born  at 
Pitane,  in  Eolis.  He  founded  the  fecond  academy, 
which  is  called  the  fecond fchool.  He  was  a  man  of  great 
erudition,  and  well  verfed  in  the  writings  of  the  ancients. 
He  was  remarkable  for  the  feverity  of  his  criticifms; 
but  neverthelefs  he  knew  how  to  accommodate  him- 
felf  to  the  age,  and  purfue  the  allurements  of  pleafure. 
He  had  a  great  number  of  difciples.  His  doctrines 
were  different  in  feveral  refpects  from  thofe  of  the  an- 
cient fchool :  and  perhaps  he  was  led  into  this  diverfity 
of  opinions  by  many  capital  errors  in  the  ancient  fchool, 
fuch  as  the  incredible  arrogance  of  the  dogmatifts,  who 
pretended  to  affign  caufes  for  all  things  ;  the  myfte- 
rious  air  they  had  thrown  upon  the  doctrine  of  ideas  ; 
the  entirely  difcarding  the  teftimony  of  the  fenfes ;  the 
objections  of  the  Pyrrhonifts,  who  now  began  to  broach 
their  opinions ;  the  powerful  oppofition  of  the  Stoics 
and  Peripatetics,  who  difcovered  the  feeble  parts  of 
the  academic  philofophy.  Thefe  might  have  given 
caufe  to  reform  the  ancient  fchool,  and  to  found  a  new 
one.  The  middle  fchool,  therefore,  laid  it  down  as  a 
principle,  that  we  could  know  nothing,  nor  even  affure 
ourfelves  of  the  certainty  of  this  pofition ;  from  whence 
they  inferred,  that  we  would  affirm  nothing,  but  al- 
ways fufpend  our  judgment.  They  advanced,  that  a 
philofopher  was  able  to  difpute  upon  every  fubject,  and 
bring  conviction  with  him,  even  upon  contrary  fides 
of  the  fame  queftion  ;  for  there  are  always  reafons  of 
equal  force  both  in  the  affirmative  and  negative  of  every 
argument.  According  to  this  doctrine,  neither  our 
fenfes,  nor  even  our  reafon,  are  to  have  any  credit:  and 
therefore,  in  common  affairs,  we  are  to  conform  our- 
felves to  received  opinions.  Arcefilans  was  fucceeded 
by  his  difciple  Lacydes. 

ARCH,  in  geometry,  any  part  of  the  'circumference 
of  a  circle  or  curved  line,  lying  from  one  point  to  ano- 
ther, by  which  the  quantity  of  the  whole  circle  or 
line,  or  fome  other  thing  fought  after,  may  be  ga- 
thered. 

Arch,  a  concave  or  hollowed  piece  of  building,  con- 
ftructed  in  fuch  a  manner  that  the  feveral  ftones  of 
which  it  is  compofed  keep  one  another  in  their  places. 
The  terms  arch  and  vault  properly  differ  only  in  this, 
that  the  arch  expreffes  a  narrower,  and  the  vault  a 
broader,  piece  of  the  fame  kind.  The  principal  diffe- 
rence in  the  form  of  arches  is,  that  fome  are  circular, 
and  others  elliptical ;  the  former  having  a  larger  or 
fmaller  part  of  a  circle,  the  other  of  an  ellipfis.  What 
are  called  ftrait  arches,  are  thofe  frequently  ufed  over 
doors  and  windows,  the  upper  and  under  edges  of  which 
are  ftrait  and  parallel,  and  the  ends  and  joints  all  point- 
ing toward  a  centre.  The  fpace  between  two  piers 
of  a  bridge  is  called  an  arch,  becaufe  ufually  arched 
over. 

Triumphal  Arches  are  magnificent  entries  into  ci- 
ties, erected  to  adorn  a  triumph,  and  perpetuate  the 
memory  of  the  action.     The  arches  of  Titus  and  Con- 
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ftantine  make  at  this  time  a  great  figure  among  the 
ruins  of  old  Rome. 

Arch,  in  compofition,  fignifies  chief,  or  of  the  firft 
'  clafs  ;  as  archangel,  archbifhop,  &c. 

ARCPLEUS,  or  Archeus.     See  Archeus. 

ARCHANGEL,  an  angel  occupying  the  eighth 
rank  in  the  celeftial  hierarchy.  See  Angel  and  Hie- 
rarchy. 

Archangel,  a  city  of  Ruflia,  in  the  province  of 
Dwina,  fituated  on  the  eaft  fide  of  the  river  Dwina, 
about  fix  miles  from  the  White  Sea,  in  E.  Long.  40. 
31.  N.  Lat.  64.  30.  The  city  extends  about  three 
miles  in  length  and  one  in  breadth.  It  is  rich,  popu- 
lous, built  in  the  modern  tafte,  and  is  a  metropolitan 
fee.  It  rofe  from  a  caftle  built  on  the  fpot  by  Baiilo- 
witz  II.  to  protect  the  increafing  trade  brought  there 
by  the  difcovery  of  the  White  Sea  by  the  Engliih, 
and  took  its  name  from  a  monaftery  built  in  honour  of 
the  archangel  Michael.  Before  this  period  the  com- 
mercial interconrfe  between  Ruffia  and  the  northern 
parts  of  Europe  had  been  long  carried  on  by  the  Han- 
featic  towns  ;  which  ufually  failed  to  Revel  or  Narva, 
and  from  thence  patted  through  Dorpt  to  Plefcof  and 
Novogorod,  where  their  factories  were  eftablifhcd.  The 
accidental  difcovery  of  archangel,  in  IJ53,  deprived 
the  Hanfeatic  towns  of  a  great  part  of  this  lucrative 
commerce,  and  transferred  it  to  the  Englifh.  On  the 
nth  of  May,  in  the  abovementioned  year,  three  fhips 
failed  from  Deptford,  in  order  to  explore  the  northern 
feas,  under  the  command  of  Sir  Hugh  Willoughby. 
Two  of  thefe  veflels  penetrated  as  high  as  the  72d  de- 
gree of  latitude,  to  the  coaft  of  Spitzbergen  ;  and  be- 
ing afterwards  forced  by  ftrefs  of  weather  into  the  bay 
of  the  river  Arzina  in  Ruffian  Lapland,  both  their 
crews  were  frozen  to  death.  Richard  Chancellor,  who 
commanded  the  other  fhip,  called  the  Bonaventure, 
difcovering  the  country  bordering  upon  the  White  Sea, 
landed  near  the  mouth  of  the  Dwina,  in  a  bay,  which 
he  denominated  the  Bay  of  St  Nicholas,  from  a  con- 
vent of  that  name,  near  the  prefent  port  of  Archangel. 
The  czar  Iwan  Bafilowitz,  being  informed  of  his  ar- 
rival, invited  him  to  his  court,  where  he  was  hofpitably 
entertained ;  and  the  czar  indulged  the  Engliih.  with 
a  free  trade  in  his  dominions  :  in  confequence  of  this 
permiflion,  a  company  of  merchants  was  incorporated 
in  London  ;  and  being  encouraged  by  particular  pri- 
vileges from  the  czar,  fet  on  foot  a  confiderable  com- 
merce, to  the  mutual  advantage  of  both  nations.  This 
traffic  the  Englifh  for  fome  time  enjoyed  without  com- 
petition. The  Dutch,  however,  and  other  nations, 
gradually  infatuated  themfelves  into  this  commerce  ; 
which  they  carried  on  to  a  very  great  difadvantage,  as 
not  being  favoured  with  thofe privileges  which  theczar 
had  granted  to  the  Engliih  company.  Thefe  were  at 
laftfuddenly  annihilated  by  Alexis  Michaelovitch  ;  who 
in  1648  banifhed  the  Englifh  merchants  from  all  his 
dominions.  The  caufe  of  this  expullion  is  generally 
imputed  to  the  refentment  which  the  czar  conceived 
againfl  the  Engliih  for  the  execution  of  Charles  I.  with 
whom  he  was  clofely  connected  by  leagues  of  amity  and 
alliance  :  but  in  effect  he  abolifhed  the  company's  pri- 
vileges in  the  year  before  that  event ;  and  his  indigna- 
tion againft  the  Englifh  for  their  rebellion,  Mr  Coxe 
affirms,  was  only  a  political  pretext ;  the  real  motive 
being  derived  from  the  offers  made  by  the  Dutch  to 


pay  duties  of  export  and  import,  to  the  amount  of  15  Archanpe?, 
per  cent,  if  they  were  indulged  with  the  liberty  of  car-  Archbilhop 
rying  on  as  free  a  trade  as  the  Englifh  throughout  bis  *       "       ' 
dominions.     For  not  long  afterwards,  the  czar  luffered 
William    Prideaux,    Cromwell's  agent,    to  relide   at 
Archangel  ;  and  permitted  the  Englifh  to  renew  their 
commerce  in   that  port  upon  the   fame  footing  with 
other  foreigners.     And    upon  this  footing  alone   our 
merchants  ever  after  continued  to  trade. 

The  commodities  chiefly  imported  into  Archangel, 
were  gold  and  filvcr  fluffs  and  laces,  gold  wire,  cochi- 
neal, indigo,  and  other  drugs  for  dyeing ;  wine,  brandy, 
and  other  diftilled  fpirits.  The  cufloms  arifing  to  the 
czar  were  computed  at  200,000  rubles  a-year,  and  the 
number  of  foreign  fhips  at  400  annually.  But  upon 
the  building  of  Peterfburg,  Peter  the  Great  abolifhed 
the  immunities  of  Archangel,  and  removed  the  com- 
merce of  the  White  Sea  to  the  havens  of  the  Baltic. 
Still,  however,  its  exports  of  tar  were  confiderable  ;  in 
1730,  to  the  amount  of  40,000  laits,  of  n  barrels 
each.  It  fends,  during  winter,  great  quantities  of  the 
rawaga,  a  fmall  fpecies  of  three-finned  cod,  to  Peterf 
burg  frozen. 

In  1752  Elizabeth  again  reftored  the  ancient  immu- 
nities of  Archangel ;  and  its  prefent  trade  is  not  in- 
conliderable.  It  fupplies  the  government  of  Archan- 
gel, part  of  thofe  of  Niihnei-Novogorod  and  Caf-ni, 
with  European  commodities  ;  and  draws  in  exchange 
from  thofe  parts  corn,  flax,  hemp,  coarfe  linen,  cordage, 
fails,  mafts,  and  tallow,  which  are  moftly  conveyed  by 
the  Dwina  :  it  forms  alfo  a  principal  communication 
with  the  northern  and  weftern  parts  of  Siberia,  from 
whence  the  merchants  procure  furs,  fkins,  and  iron. 

The  houfes  of  Archangel  are  generally  of  wood,  buc 
well  contrived  ;  and  every  chamber  is  provided  with  a 
ftove,  as  a  fence  againft  the  cold,  which  is  here  excef- 
five  in  the  winter.  The  flreets  are  paved  with  broken 
pieces  of  timber  and  rubbifh,  difpofed  fo  unfkilfully, 
that  one  cannot  walk  over  it  without  running  the  rii!: 
of  falling,  except  when  the  ftreets  are  rendered  finooth 
and  equal  by  the  fnow  that  falls  and  freezes  in  the  win- 
ter. Notwithftanding  the  feverity  of  the  cold  in  this 
place,  there  is  always  plenty  of  good  provifions  ;  butch- 
er's meat,  poultry,  wild  fowl,  and  filh,  in  great  variety, 
are  fold  furprifingly  cheap. 

The  moft  remarkable  edifice  in  Archangel  is  a  large 
town-houfe,  built  of  fquare  ftones  in  the  Italian  man- 
ner, and  divided  into  three  parts.  One  of  thefe  confifts 
of  large  commodious  apartments,  for  the  accommoda- 
tion of  merchants,  ftrangers  as  well  as  natives  :  here 
they  are  permitted  to  relide  with  their  merchandife  till 
the  month  of  October,  when  all  the  foreign  fhips  fet 
fail  for  the  refpeetive  countries  to  which  they  belong. 
Then  the  traders  are  obliged  to  remove  their  quarters 
from  the  town-houfe  or  palace,  which  hath  a  fpacious 
court,  that  reaches  down  to  the  river. 

ARCHBISHOP,  the  name  of  a  church  dignitary 
of  the  firft  clafs.  Archbilhops  were  not  known  in  the 
eaft  till  about  the  year  320  ;  and  though  there  were 
fome  foon  after  this  who  had  the  title,  yet  that  was 
only  a  perfonal  honour,  by  which  the  bifliops  of  confi- 
derable cities  were  diltingnifhed.  It  was  not  till  of 
late  that  archbifhops  became  metropolitans,  and  had 
fuffragans  under  them.  Athanafius  appears  to  be  the 
firft  who  ufed  the  title  Arckbifnop,  which  he  gave  oc- 
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Archbilhop  cafionally  to.  his  predecellbr ;  Gregory  Nazianzen,  in 
*~~ 'like  manner,  gave  it  to  Athanafms  ;  not  that  either  of 
them  were  intitled  to  any  jurisdiction,  or  even  any  pre- 
cedence in  virtue  of  it.  Among  the  Latins,  lfidore 
Hifpalenfis  is  the  firft  that  fpeaks  of  archbilhops.  Ke 
diflinguilhes  four  orders  or  degrees  in  the  eccleliaftial 
hierarchy,  viz.  patriarchs,  archbilhops,  metropolitans, 
and  bifhops. 

The  archbifliop,  befide  the  inflection  of  the  bifhops 
and  inferior  clergy  in  the  province  over  which  he  pre- 
fides,  exercifes  epifcopal  jurisdiction  in  his  own  dio- 
cefe.  He  is  guardian  of  the  fpiritualites  of  any  va- 
cant fee  in  his  province,  as  the  king  is  of  the  tempo- 
ralities ;  and  exercifes  ecclefiaftical  jurifdiftion  in  it. 
He  is  intitled  to  prefent  by  lapfe  to  all  the  ecclefiafti- 
cal  livings  in  the  difpofal  of  his  diocefan  bilhop,  if  not 
filled  within  fix  months.  He  has  likewife  a  cuftomary 
prerogative,  upon  confecrating  a  bifliop,  to  name  a 
clerk  or  chaplain  to  be  provided  for  by  fuch  bifliop  ; 
in  lieu  of  which  it  is  now  ufual  to  accept  an  option. 
He  is  faid  to  be  enthroned  when  veiled  in  the  arch- 
bifliopric  ;  whereas  bifhops  are  faid  to  be  inllalled. 

The  ecclefiaftical  government  of  England  is  divided 
into  two  provinces,  viz.  Canterbury  and  York.  Can- 
terbury hath  the  following  fuffragan  bifhoprics  apper- 
taining to  it,  St  Afaph,  Bangor,  Bath  and  Wells,  Bri- 
ftol,  Chichefler,  Litchfield  and  Coventry,  St  David's, 
Ely,  Exeter,  Gloucefter,  Hereford,  Landaff,  Lincoln, 
London,  Norwich,  Oxford,  Peterborough,  Rochefter, 
Salifbury,  Winchelter,  and  Worcefter.  To  York  ap- 
pertained the  bifhoprics  of  Carlifle,  Chefter,  and  Dur- 
ham ;  to  which  may  be  added  the  bifhopric  of  Sodor 
and  Man,  whofe  bifliop  is  not  a  Lord  of  Parliament. 
See  Canterbury  and  York. 

The  archbifliop  of  Canterbury  had  anciently,  viz. 
till  the  year  11  $2,  jurisdiction  over  Ireland  as  well  as 
England,  and  was  ftyled  a  patriarch,  and  fometimes 
tiltcrius  orbis  papa,  and  orbis  Britannici  pontifex.  Mat- 
ters were  done  and  recorded  in  his  name  thus,  Anna 
pontificatus  ?iojlri  prhuo,  &c.  The  firft  archbifliop  of 
Canterbury  was  Auftin,  appointed  by  king  Ethelbert, 
on  his  conversion  to  Chriftianity,  about  the  year  598. 
He  was  alfo  legatus  natus.  He  even  enjoyed  fome 
fpecial  marks  of  royalty  ;  as,  to  be  patron  of  a  bi- 
-mopric,  which  he  was  of  Rochefter  ;  and  to  make 
knights,  coin  moneys,  &c.  He  is  ftill  the  firft  peer 
of  England,  and  the  next  to  the  royal  family  ;  having 
precedence  of  all  dukes  and  all  great  officers  of  the 
crown.  It  is  his  privilege,  by  cuftom,  to  crown  the 
kings  and  queens  of  that  kingdom.  He  may  retain 
and  qualify  eight  chaplains  ;  whereas  a  duke  is  by  fta- 
tute  allowed  only  fix.  He  has,  by  common  law,  the 
power  of  probate  of  wills  and  teftaments,  and  grant- 
ing letters  of  adminiftration.  He  has  alfo  a  power  to 
grant  licences  and  difpenfations  in  all  cafes  formerly 
fued  for  in  the  court  of  Rome,  and  not  repugnant  to  the 
law  of  God.  He  accordingly  iffues  fpecial  licences  to 
marry,  to  hold  two  livings,  &c.  and  he  exercifes  the 
right  of  conferring  degrees.  He  alfo  holds  fevcral 
courts  of  judicature  ;  as,  court  of  arches,  court  of  au- 
dience, prerogative  court,  and  court  of  peculiars. 

The  archbifliop  of  York  has  the  like  rights  in  his 
province  as  the  archbifliop  of  Canterbury.  He  has 
precedence  of  all  dukes  not  of  the  royal  blood  ;  and  of 
all  officers  of  State,  except  the  lord  high  chancellor. 


He  has  alfo  the  rights  of  a  count  palatine  over  Hcx- 
amfliire.  The  firft  archbifliop  of  York  was  Paulinns, 
appointed  by  Pope  Gregory  about  the  year  622.  He 
had  formerly  jurifdiclion  over  all  the  bifhops  of  Scot- 
land ;  but  in  the  year  1470,  pope  Sextus  IV.  created 
the  bifliop  of  St  Andrew's  archbifliop  and  metropolitan 
offall  Scotland. 

Scotland,  whilft  epifcopacy  prevailed  in  that  coun- 
try, had  two  archbiJ)}cps,oi  St  Andrew's  andGlalgow; 
of  which  the  former  was  accounted  the  metropolitan  ; 
and,  even  before  it  arrived  at  the  dignity  of  an  arch- 
bifhopric,  refilled  with  great  fpirit  all  the  attempts  of 
the  archbilhops  of  York  in  England  to  become  the 
metropolitans  of  Scotland.  The  fees  of  Argyle,  Gal- 
loway, and  the  Illes,  were  Suffragans  to  Glafgow  ;  all 
the  others  in  the  kingdom,  to  St  Andrew's. 

Ireland  has  four  archbilhops  ;  of  Armagh,  Dublin, 
Caflil,  and  Tuam  ;  of  whom  the  former  is  primate  of 
all  Ireland. 

ARCHBISHOPRIC,  in  ecclefiaftical  geography, 
a  province  Subject  to  the  jurifdiclion  of  an  archbifliop. 

ARCHBUTLER,  one  of  the  great  officers  of  the 
German  empire,  who  prefents  the  cup  to  the  emperor 
on  folemn  occasions.  This  office  belongs  to  the  king 
of  Bohemia. 

ARCHCHAMBERLAIN,  an  officer  of  the  empire, 
much  the  fame  with  the  great  chamberlain  in  England. 
The  elector  of  Brandenburg  was  appointed  by  the  gol- 
den bull  archchamberlain  of  the  empire. 

ARCHCHANCELLOR,  an  high  officer  who,  in 
ancient  times,  prelided  over  the  fecretariesof  the  court. 
Under  the  two  firftraces  of  the  kings  of  France,  when 
their  territories  were  divided  into  Germany,  Italy,  and 
Aries,  there  were  three  archchancellors  :  and  hence  the 
three  archchancellors  ftill  fubfifting  in  Germany  ;  the 
archbifliop  of  Mentz  being  archchancellor  of  Germany, 
the  archbifliop  of  Cologn,  and  the  archbifliop  of  Treves. 

ARCHCHANTOR,  the  prefident  of  the  chantors 
of  the  church. 

ARCHCOUNT,  a  title  formerly  given  to  the  earl 
of  Flanders,  on  account  of  his  great  power  and  riches. 

ARCHDEACON,  an  ecclefiaftical  dignitary  or 
officer  next  to  a  bifliop,  whofe  jurifdiclion  extends  ci- 
ther over  the  whole  diocefe  or  only  part  of  it,  He 
is  ufually  appointed  by  the  bifliop  himfelf;  and  hath 
a  kind  of  epifcopal  authority,  originally  derived  from 
the  bifliop,  but  now  independent  and  diftinct  from  his. 
He  therefore  vifits  the  clergy  j  and  has  his  feparatc 
court  for  pimifliment  of  offenders  by  fpiritual  cenfures, 
and  for  hearing  all  other  caufes  of  ecclefiaftical  cogni- 
zance.    There  are  60  archdeacons  in  England. 

Archdeacon's  Court,  is  the  molt  inferior  court  in 
the  whole  ecclefiaftical  polity.  It  is  held,  in  the  arch- 
deacon's abfence,  before  a  judge  appointed  by  himfelf, 
and  called  his  official ;  and  its  jurifdiclion  is  fometimes 
in  concurrence  with,  fometimes  in  exclulion  of,  the  hi* 
fhop's  court  of  the  diocefe.  From  hence,  however,  by 
Statute  24  Hen.  VIII.  c.  12.  there  lies  an  apeal  to  that 
of  the  bifliop. 

ARCHDRUID,  the  chief  or  pontiff  of  the  ancient 
druidsof  a  nation.     See  Druid. 

ARCHDUKE,  a  title  peculiar  to  the  Koufe  of  Au- 
ftria ;  all  the  fons  of  which  arc  archdukes,  and  daugh- 
ters archduchefles.     SeeTuKE. 

ARCHELAUS,  a   celebrated    Greek    philofopher, 

the 
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Arclielaui  the  difciple  of  Anaxagoras,  flouriihcd  about  440  years 
B  before  Curift.  lie  read  lectures  at  Athens,  and  did 
Ari-'i'.ry.^  not;  d0palt  rmich  from  the  opinions  of  his  maftcr.  lie 
taught  that  there  was  a  double  principle  of  all  things, 
namely,  the  expansion  and  coiidcitfation  of  the  air,  which 
lie  regarded  as  infinite.  Heat,  according  to  him,  was 
in  continual  motion.  Cok!  waseveratreft.  Theearth, 
which  was  placed  in  the  midil  of  the  univerfe,  had  no 
motion.  It  originally  refembled  a  wet  marfli,  but  was 
afterwards  dried  up;  and  its  figure,  hefaid,  refembled 
that  of  an  egg.  Animals  were  produced  from  the  heat 
of  the  earth,  and  even  men  were  formed  in  the  fame 
maimer.  AH  animals  have  a  foul,  which  was  born 
with  them  ;  but  the  capacities  of  which  vary  according 
to  the  ftruekire  of  the  organs  of  the  body  in  which  it  re- 
lides. — Socrates,  the  moft  illultrious  of  his  difciples, 
was  his  fuccefibr. 

Archelaus,  the  fon  of  Herod  the  Great,  was  de- 
clared king  of  Judea  the  fecond  year  after  the  birth  of 
Chrift.  He  p. it  to  death  ?ooo  perfons  before  he  went 
to  Rome  to  be  confirmed  by  Auguftus.  However,  that 
emperor  gave  him  half  of  what  had  been  pofleired  by 
his  father  ;  but  at  length,  on  frefh  complaints  exhibit- 
ed againft  him  by  the  Jews,  he  banifliedhim  to  Vienne 
in  Gaul,  A.  D.  6,  where  he  died. 

Archelaus,  the  fon  of  Apollonius,  one  of  the 
greateft  Iculptors  of  antiquity,  was  a  native  of  Ionia, 
and  is  thought  to  have  lived  in  the  time  of  the  empe- 
ror Claudius.  He  executed,  in  marble,  the  apotheofis 
of  Homer.  This  mafterpiece  in  lculpture  was  found 
in  1568,  in  a  place  named  Fratocch'nt,  belonging  to 
the  princes  of  Colonna,  where,  it  is  faid,  the  emperor 
Claudius  had  a  pleafure-houfe.  Father  Kircher,  Cn- 
pert,  Spanheira,  and  fcveral  other  learned  antiquaries, 
have  given  a  defcription  and  explication  of  the  work. 

ARCHERS,  a  kind  of  militia  or  foldiery  armed 
with  bows  and  arrows.  The  word  is  formed  of  areas 
<(abow;"  whence  arcuarius,  and  even  arquis,  and 
arquites,  as  they  are  alfo  denominated  in  the  corrupt 
ltate  of  the  Latin  tongue. 

Archers  were  much  employed  in  former  times  :  but 
they  are  now  laid  afide,  excepting  in  Turkey  and  fome 
of  the  eaftern  countries  ;  where  there  are  companies  of 
archers  (till  fubfifling  in  their  armies,  and  \  ith  which 
they  did  terrible  execution  at  the  battle  of  Lepanto. — 
As  an'exercife,  the  practice  of  archery  is  ftill  kept  up 
in  many  places.     See  the  article  Archery. 

In  France,  the  officers  who  attend  the  lieutenants  de 
police  and  provofts  to  make  captures,  feizures,  ar- 
refts,  &c.  are  called  archers ;  though  their  arms  be  on- 
ly halberds  or  carabines. —  In  this  fenfe  they  lay,  the 
archers  of  the  grand  prevot  de  I' hotel ;  of  the  prevot  des 
marchands ;  the  city  archers;  the  archers  dii guet,  or 
of  the  watch,  &c. — Small  parties  of  archers,  called  al- 
fo gens  de  marechauffee,  are  continually  patrolling  on  the 
great  roads,  to  fee  tire  them  againft  robbers. — Thecar- 
riages  of  Lyons,  &c.  are  always  efcorted  by  a  party  of 
archers.  To  the  diligence  of  thefe  archers,  or  mar- 
Ihal's-men,  it  is  partly  owing,  that  perfons  now  travel 
in  all  parts  of  France  in  the  utmoft  fecurity  ;  there  be- 
ing fewer  robbers  on  the  highway  in  that  whole  king- 
dom in  a  year  than  about  London  in  a  week. 

ARCHERY,  the  art  or  exercife  of  {hooting  with 
a  bow  and  arrow. 
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In  moft  nations  the  bow  was  ancic:.    , 
implement  of  war,  and  by  the  cxpertnefs  of  the  archers  *      " 
alone  was  often  decided  the  fate  of  battles  and  of  em- 
pires.— -In  England  archery  was    greatly  c:: 
in  former  times,  and  many  ftatutes  weri  the 

regulation  thereof ;  whence  it  svas  that  the  Englifh  ar- 
chers in  particular  became  thebeft  in  Europe,  and  pro- 
cured them  many  fignal  victories. 

The    Artillery    company  of  London,   though    t' 
have  long  difufed  the  weapon,  are  the  remains  of  the 
ancient  fraternity  of  bowmen  or  archers.     Artillery  Arcba 
{artillerW)  is  a  French  term  fignifying  archery ;  as  the  vol.  vii. 
king's  boiisyer  is  in  that  language  ftyled  artillier  du  rn  t 
And  from  that  nation  the  Englifh  feem  to  have  learnt  at 
leaft  the  crofs-bow  archery.     We  therefore  find  that 
"William  the  Conqueror  had  a  conliderable  number  of 
bowmen  in  his  army  at  the  battle  of  HaRings,  when 
no  mention  is  made  of  fuch  troops  on  the  fide  of  Ha- 
rold :  And  it  is  fuppofed  that  thefe  Norman  archers 
fhot  with  the  arbaleft  (or  crofs-bow),  in  which  former- 
ly the  arrow  was  placed  in  a  groove,  being  termed  in 
French  a  qitadrel,  and  in  Englifh  a  bolt. 

Of  the  time  when  (hooting  with  the  long  bow  firfl 
began  among  the  Englifh,  at  which  exercife  they  after- 
wards became  lb  expert,  there  appear  no  certain  ac- 
counts. Their  chroniclers  do  not  mention  the  ufe  of  ar- 
chery as  exprefsly  applied  to  the  crofs-bow,  or  the  long- 
bow, till  the  death  of  Richard  I.  who  was  killed  by  an 
arrow  at  the  liege  of  Limoges  in  Guienne,  which  Hein- 
mingford  mentions  to  have  ifl'ued  from  a  crofs-bow. — 
After  this,  which  happened  in  1 196,  there  appear  not 
upon  record  any  notices  of  archery  for  nearly  ico 
years,  when  an  order  was  iffued  by  Edward  III.  in  the 
15th  year  of  his  reign,  to  the  fherives  of  moft  of  the  Eng- 
lifh counties  for  providing  500  white  bows  and  500  bun- 
dles of  arrows,  for  the  then  intended  war  againft  France. 
Similar  orders  are  repeated  in  the  following  years  ; 
with  this  difference  only,  that  the  fhcriff  of  Gloucefter- 
fhire  is  directed  to  fnrnifh  500  painted  bows  as  well  as 
the  fame  number  of  white.  The  famous  battleof  Cref- 
fy  was  fought  four  years  afterwards,  in  which  the  Eng- 
lifh chroniclers  ftate  that  they  had  2oco  archers,  who 
wereoppofed  to  about  the  fame  number  of  the  French, 
together  with  acircumftance  which  feems  to  prove,  that 
by  this  time  they  "fed  the  long-bow,  whilft  the  French 
archers  fhot  with  the  arbaleft. The  circumftance  alluded 
to  is  as  follows :  Previoufly  to  the  engagement  there  fell  a 
very  heavy  rain,  which  is  faid  tohave  much  damaged  the 
bows  of  the  French,  or  perhaps  rather  the  ftrings  of 
them.  Now  the  long-bow  (when  unftrung)  may  be 
moft  conveniently  covered,  fo  as  to  prevent  the  rain's 
injuring  it;  nor  is  there  fcarcely  any  addition  to  the 
weight  from  fuch  a  caufe  ;  whereas  the  arbaleft  is  of  a 
moft  inconvenient  form  to  be  flickered  from  the  wea- 
ther. Astherefore,  in  the  year  1-42,  orders illtied  tothe 
fherives  of  each  county  to  provide  jcobows,  with  a  pro- 
per porportion  of  arrows,  it  feems  probable  that  thefe 
were  long-bows,  and  not  the  arbaleft. 

At  the  above-mentioned  battle,  the  Englifh  afcribed 
their  victory  chiefly  to  the  archers. — The  battle  ol 
Poicters  was  fought  A.  D.  1356,  and  gained  by  the 
fame  means. 

Sometimes  the  archers  gained  great  victories  with- 
out even  the  leaft  afliftance  from  the  men-at-arms ;  as, 
D  d  parti- 
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Archery,  particularly,  the  decilive  victory  over  the  Scots  at  Ho- 
" 'mildon,  A.  D.  1402.  In  that  bloody  battle,  the  men- 
at-arms  did  not  ftrike  a  ftroke,  but  were  mere  fpecta- 
tors  of  the  valour  and  victory  of  the  archers.  The 
Earl  of  Douglas,  who  commanded  the  Scotch  army  in 
that  action,  enraged  to  fee  his  men  falling  thick  around 
him  by  fhowers  of  arrows,  and  trufting  to  the  goodnefs 
of  his  armour  (which  had  been  three  years  in  making) 
accompanied  by  about  eighty  lords,  knights,  and  gen- 
tlemen, in  complete  armour,  rufhed  forward,  and  at- 
tacked the  Englifli  archers  fword  in  hand.  But  he 
foon  had  reafon  to  repent  his  raihnefs.  The  Englifli 
arrows  were  fo  {harp  and  ftrong,  and  difcharged  with 
fo  much  force,  that  no  armour  could  repcll  them. 
The  Earl  of  Douglas,  after  receiving  five  wounds,  was 
made  prifoner ;  and  all  his  brave  companions  were  ei- 
ther killed  or  taken.  Philip  deCominesacknowledges, 
what  the  Englifli  writers  alien,  that  their  archers 
excelled  thofe  of  every  other  nation  ;  and  Sir  John 
Fortefcue  fays  again  and  again, — "  that  the  might  of 
the  realme  of  England  ftandyth  upon  archers."  The 
fuperior  dexterity  of  their  archers  gave  the  Englifli  a 
great  advantage  over  their  capital  enemies  the  French 
and  Scots.  The  French  depended  chiefly  on  their 
men-at-arms,  and  the  Scots  on  their  pikemen  ;  but 
the  ranks  of  both  were  often  thinned  and  thrown  into 
diforder  by  flights  of  arrows  before  they  could  reach 
their  enemies. 

James  I.  of  Scotland,  who  had  feen  and  admired  the 
dexterity  of  the  Englifli  archers,  and  who  was  himfelf 
an  excellent  archer,  endeavoured  torevive  theexercife 
of  archery  among  his  own  fubjects,  by  whom  it  had 
been  too  much  neglected.  With  this  view,  he  ridi- 
culed their  awkward  manner  of  handling  their  bows, 
in  his  humorous  poem  of  Chrift's  Kirk  on  the  Green ; 
and  procured  the  following  law  to  be  made  in  his  firft 
parliament,  A.  D.  1424,  immediately  after  his  return 
to  Scotland  :  "That  all  men  might  bulk  thame  to  be 
archares  fra  the  be  12  years  of  age  ;  and  that  at  ilk  ten 
punds  worth  of  land  thair  be  made  bow  markes,  and 
fpeciallie  near  paroche  kirks,  quhaim  upon  halie  dayis 
men  may  cum,  and  at  the  leift  fchuite  thryfe  about, 
and  have  ufage  of  archarie  :  and  whafa  ufis  not  archa- 
rie,  die  laird  of  the  land  fallrais  of  him  a  wedder  ;  and 
gifFthe  laird  raifis  not  the  faid  pane,  the  king's  flierif 
or  his  miniflers  fall  rais  it  to  the  king."  But  the  un- 
timely death  of  that  excellent  prince  prevented  the  ef- 
fectual execution  of  this  law. 

There  is  not  found  any  act  of  Parliament  of  Henry  V. 
in  relation  to  archery,  and  all  the  orders  in[Rymer  till 
the  battle  of  Agincourt  relate  to  great  guns,  from 
which  he  feems  at  firft  to  have  expected  more  confi- 
derable  advantage  than  from  the  training  of  bowmen. 
It  fhould  feem,  however,  that  this  fort  of  artillery, 
from  its  unwieldinefs,  bad  and  narrow  roads,  together 
with  other  defects,  was  as  yet  but  of  little  ufe  in  mili- 
tary operations.  In  the  year  141 7  this  king  therefore 
afcribes  his  victary  at  Agincourt  to  the  archers,  and 
directs  the  flierives  of  many  counties  to  pluck  from 
every  goofe  fix  wing-feathers  for  the  purpofe  of 
improving  arrows,  which  are  to  be  paid  for  by  the 
king. 

Ordtetcgta     In  1421,  though  the  French  had  been  defeated  both 
at  Crcffy,  Poicters,  _and  Agincourt,  by  the  Englilh 
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archers,  yet  they  ftill  continued  the  ufe  of  the  crofs-  ArcJiery. 

bow;  for  which  reafon,  Henry  V.  as  duke  of  Nor-  ' •J~~ I 

mandy,  confirms  the  charters  and  privileges  of  the  ba- 
liftarii,  which  had  been  long  eftablilhed  as  a  fraternity 
in  his  city  of  Rouen. 

In  the  fifth  year  of  Edward  IV.  an  aft  patted, 
that  every  Englifliman,  and  Irifliman  dwelling  with 
Engliflimen,  fliall  have  an  Englifli  bow  of  his  own 
height,  which  is  directed  to  be  made  of  yew,  wych, 
hazel,  afh,  or  awburne,  or  any  other  reafonable  tree 
according  to  their  power.  The  next  chapter  alfo  di- 
rects that  butts  fliall  be  made  in  every  townfliip,  which 
the  inhabitants  are  obliged  to  flioot  up  and  down  every 
feaft-day,  under  the  penalty  of  a  halfpenny  when  they 
fliall  omit  this  exercife. 

In  the  14th  year,  however,  of  this  fame  king,  it  ap- 
pears by  Rymer's  Foedera,  that  1000  archers  were  to 
be  fent  to  the  duke  of  Burgundy,  whofc  pay  is  fettled 
at  fix  pence  a-day,  which  is  more  than  a  common  fol- 
dier  receives  clear  in  theprefent  times,  when  provifions 
are  fo  much  dearer,  and  the  value  of  money  fo  much 
decreafed.  This  circumftance  feems  to  prove,  very 
flrongly,  the  great  eitimation  in  which  archers  were 
ftill  held.  In  the  fame  year,  Edward  preparing  for  a 
war  with  France,  directs  the  flierives  to  procure  bows 
and  arrows,  "  as  molt  fpecially  requifite  and  necef- 
fary." 

On  the  war  taking  place  with  Scotland,  eight  years 
after  this,  Edward  provides  both  ordnance  and  archers ; 
fo  that  though  the  ufe  of  artillery  (as  we  now  term  it) 
was  then  gaining  ground,  yet  that  of  the  bow  and  ar- 
row was  not  neglected. 

Richard  III.  by  his  attention  to  archery,  was  able 
to  fend  1000  bowmen  to  the  duke  of  Bretagne,  and 
he  availed  himfelf  of  the  fame  troops  at  the  battle  of 
Bofworth. 

During  the  reign  of  Henry  VII.  however,  there 
appears  no  order  relative  to  gun-powder  or  artillery  ; 
whilft,  on  the  other  hand,  in  1488,  he  directs  a  large 
levy  of  archers  to  be  fent  to  Britanny,  and  that  they 
fliall  be  reviewed  before  they  embark.  In  the  19th 
year  of  his  reign,  this  fame  king  forbids  the  ufe  of  the 
crofs-bow,  becaufe  "  the  long-bow  had  been  much 
ufed  in  this  realm,  whereby  honour  and  victory  had 
been  gotten  againft  outward  enemies,  the  realm  great- 
ly defended,  and  much  more  the  dread  of  all  Chriftian 
princes  by  reafon  of  the  fame." 

During  the  reign  of  Henry  VIII.  feveral  ftatntes 
were  made  for  the  promotion  of  archery.  The  8th  Eliz. 
c.  10.  regulates  the  price  of  bows,  and  the  13th  Eliz. 
c.  14.  enacts,  that  bow-ftaves  fhall  be  brought  into  the 
realm  from  the  Hanfe-towns  and  the  Eafhvard  ;  fothat 
archery  ftill  continued  to  be  an  object  of  attention  in 
the  legiflature. 

In  Rymer's  Fcedera  there  is  neither  ftatute  nor  pro- 
clamation of  James  I.  on  this  head ;  but  it  appears  by 
Dr  Birch's  Life  of  his  fon  (prince  Henry),  that  at 
eight  years  of  age,  he  learned  to  fhoot  both  with  the 
bow  and  gun,  whilft  at  the  fame  time  this  prince  had 
in  his  eftabliflimem  an  officer  who  was  ftyled  bow- 
bearer.  The  king  granted  a  fecond  charter  to  the  ar- 
tillery company,  by  which  the  powers  they  had  received 
from  Henry  VIII.  were  confiderably  extended. 

Charles  I.  appears  from  die  dedication  of  a  trea- 
tise 
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Archery,  tife  infilled,  The  Bowman's  Glory,  to  have  been  him- 
"— ">r— "Tclf  an  archer;  and  in  the  eighth  year  of  his  reign  he 
iflhed  a  commiffion  to  the  chancellor,  lord-mayor,  and 
feveral  of  the  privy  council,  to  prevent  the  fields  near 
London  being  fo  inclofcd  as  "  to  interrupt  the  nscef- 
fary  and  profitable  exercife  of  fliooting,"  as  alfo  to 
lower  the  mounds  where  they  prevented  the  view  from 
one  mark  to  another. 

Catharine  of  Portugal  (queen  to  Charles  II.)  feems 
to  have  been  much  pleafed  with  the  fight  at  leaft  of 
this  exercife;  for  in  1676,  by  the  contributions  of  Sir 
Edward  Hungerford  and  others,  a  filver  badge  for  the 
marfhal  of  the  fraternity  was  made,  weighing  25  oun- 
ces, and  reprefenting  an  archer  drawing  the  long-bow 
(in  the  proper  manner)  to  his  ear,  with  the  following 
infeription  :  Reghia  Catherines  Sagittarii.  The  fup- 
porters  are  two  bowmen,  with  the  arms  of  England  and 
Portugal.  In  1682  there  was  a  moll  magnificent  ca- 
valcade and  entertainment  given  by  the  Finfbury  ar- 
chers, when  tbey  bellowed  the  titles  of  "  dukeof  Shore- 
ditch,"  "  marquis  of  Iflington,"  &c.  upon  the  molt 
deferving.  Charles  II.  was  prefent  upon  this  occallon  ; 
but  the  day  being  rainy,  he  was  obliged  foon  to  leave 
the  field. 

So  lately  as  the  year  1 753  targets  were  erefted  in  the 
Finibury  fields,  during  the  Eafter  and  Whitfun  holi- 
days ;  when  the  bell  (hooter  was  ftyled  Captain  for  the 
enfuing  year,  and  the  fecond  Lieutenant. 

Why  this  military  weapon  was  fo  deciiive  in  the 
battles  of  former  days,  the  following  reafons  maybe 
fuggefled. 

Before  the  introduction  of  fire-arms,  the  enemy  could 
only  be  itruck  at  a  diftance  by  flings,  the  bow  ufed  by 
the  ancients,  or  the  crofs-bow ;  to  all  which  the  Eng- 
lifh  long-bow  was  infinitely  fuperior.  As  for  flings, 
they  never  have  been  ufed  in  the  more  northern  parts 
of  Europe  by  armies  in  the  field  ;  nor  does  their  ufe 
indeed  feem  to  have  been  at  all  convenient  or  extenlively 
practicable,  for  two  principal  reafons  ;  In  the  firft  place, 
flingers  cannot  advance  in  a  compact  body,  on  account 
of  the  fpace  to  be  occupied  by  this  weapon  in  its  rota- 
tory motion  ;  in  the  next  place,  the  weight  of  the 
flones  to  be  carried  mull  necelTarily  impede  the  flingers 
greatly  in  their  movements.  The  bow  of  the  ancients, 
again,  as  reprefented  in  all  their  reliefs,  was  a  mere 
toy  compared  with  that  of  our  anceftors ;  it  was  there- 
fore chiefly  ufed  by  the  Parthians,  whofe  attacks  (like 
thofe  of  the  prefent  Arabs)  were  dcfultory.  As  for 
the  crofs-bow,  it  is  of  a  moll  inconvenient  form  for  car- 
riage, even  with  the  modern  improvements;  and,  in 
cafe  of  rain,  could  not  be  eafily  fecured  from  the  wea- 
ther. After  the  firft  ihot,  moreover,  it  could  not  be 
recharged  under  a  confiderable  time,  whilll  the  bolts 
were  alfo  heavy  and  cumberfome.  The  Engliih  long- 
bow, on  the  other  hand,  together  with  the  quiver  of  ' 
arrows,  was  eafily  carried  by  the  archer,  as  eafily 
fecured  from  rain,  and  recharged  almoil  initantane- 
oufly.  It  is  not  therefore  extraordinary,  that  troops, 
who  folely  nfed  this  molt  effectual  weapon,  fhould  ge- 
nerally obtain  the  victory,  even  when  oppofed  to  much 
more  numerous  armies. 

It  may  be  urged,  that  thefe  loffes  having  been  ex- 
perienced by  our  enemies,  mud  have  induced  them 
to  practife  the  fame  mode  of  warfare. — But  it  is 


thought  that  the  long  bow  was  not  commonly  ufed  Archery. 

even  in  England  till  the  time  of  Edward  III.  when  * v 

the  victory  at  Crefly  fufRciently  proclaimed  the  fu- 
periority  of  that  weapon.  It  required,  however,  lb 
much  training  before  the  archer  could  be  expert, 
that  we  mull  not  be  furprifed  if  foon  afterwards 
this  -military  exercife  was  much  neglected,  as  ap- 
pears by  the  preambles  of  feveral  ancient  ftatutes. 
Whillt  the  military  tenures  fubfifled,  the  fovereign 
could  only  call  upon  his  tenants  during  war,  who 
therefore  attended  with  the  weapons  they  had  been 
ufed  to,  and  which  required  no  previous  practice.  On 
the  other  hand,  the  Englifli  archers  were  obliged  by- 
acts  of  parliament,  even  in  time  of  peace,  to  erect 
butts  in  every  parifh,  and  to  fhoot  on  every  Sunday  and 
holiday,  after  repairing  perhaps  to  thefe  butts  from  a 
confiderable  diftance,  whillt  the  cxpence  of  at  leaft  a 
yew-bow  is  reprefented  as  being  a  charge  which  they 
were  fcarcely  equal  to.  The  king  and  parliaments  of 
this  country  having  thus  compelled  the  inhabitants  to 
fuch  training,  the  Englifli  armies  had  (it  fhould  feem) 
the  fame  advantage  over  their  enemies  as  the  exclufive 
ufe  of  fire-arms  would  give  at  prefent. 

It  appears  alfo  by  what  hath  been  already  ftated, 
that  the  long-bow  continued  to  be  in  eftimation  for 
more  than  two  centuries  after  gunpowder  was  intro- 
duced, which  probably  arofe  from  mufkets  being  very 
cumberfome  and  unwieldy.  It  is  well  known  that  ra- 
pid movements  are  generally  deciiive  of  the  campaign  ; 
and  for  fuch  the  archers  were  particularly  adapted,  be- 
caufe,  as  they  could  not  be  annoyed  at  the  fame  dif- 
tance by  the  weapons  of  the  enemy,  they  had  fcarcely 
any  occafion  for  armour.  The  flower  of  ancient  ar- 
mies likevvife  was  the  cavalry,  againit  which  the  long- 
bow never  failed  to  prevail,  as  man  and  horfe  were  too 
large  objects  to  be  milled  :  and  hence  the  great  num- 
ber of  French  nobility  who  were  prifoners  at  Crefly, 
Poicters,  and  Agincourt ;  for  being  difniounted  (if 
not  wounded)  whilft  they  were  alfo  clad  in  heavy  ar- 
mour, they  could  not  make  their  efcape.  The  fame 
reafon  accounts  for  the  Englifli  obtaining  thefe  fignal 
victories  with  fo  inferior  numbers ;  for  the  nobility  and 
gentry  thus  becoming  prifoners,  the  other  parts  of  the 
French  army  made  little  or  no  refiftance.  No  wonder, 
therefore,  that  in  England  the  greateft  anxiety  was 
Ihewn  to  promote  the  exercife  of  this  moft  important 
weapon,  and  that  fo  many  ftatutes  were  made  for  that 
purpofc. 

In  Scotland,  alfo,  little  lefs  attention,  though  ap- 
parently not  with  equal  fuccefs,  was  fhewn  to  the  en- 
couragement of  the  art.  In  both  kingdoms,  it  was 
provided,  that  the  importers  of  merchandife  fhould 
be  obliged,  along  with  their  articles  of  commerce,  to 
import  a  certain  proportion  of  bows,  bow-ltaves,  and 
fliafts  for  arrows.  In  both,  every  perfon  was  enjoin- 
ed to  hold  himfelf  provided  in  bows  and  arrows,  and 
was  prefcribed  the  frequent  ufe  of  archery.  In  both, 
a  reltraint  was  impofed  upon  the  exercife  of  other 
games  and  fports,  left  they  fhould  interfere  with  the 
ufe  of  the  bow;  for  it  was  intended,  that  the  people  fhould 
be  made  expert  in  the  ufe  of  it  as  a  military  weapon, 
by  habituating  them  to  the  familiar  exercife  of  it  as  an 
inllrument  of  amufement.  As  there  was  no  material 
difference  between  the  activity  and  bodily  ftrength  of 
D  d  2  the 
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(fc&ery.  the  two  people,  it  might  be  fuppofcd  that  the  Englifh 
'  ^— '  and  Scots  wielded  the  bow  with  no  unequal  vigour 
and  dexterity ;  but  from  undoubted  historical  monu- 
ments it  appears  that  the  former  had  the  fuperiority  ;  of 
which  one  inllance  has  already  been  narrated.  By 
the  regulations  prefcribed  in  their  flatute-book  for  the 
practice  of  archery,  we  find  that  the  Englifh  lhot  a 
very  long  bow,  thofc  who  were  arrived  at  their  full 
growth  and  maturity  being  prohibited  from  (hooting 
at  any  mark  that  was  not  diltant  upwards  of  220 
yards. 

In  the  ufe  of  the  bow,  great  dexterity  as  well  as 
ftrength  feems  to  have  been  requilite.  Though  we 
hear  of  arrows  at  Cheviot  Chafe  which  were  a  yard 
Jong,  yet  it  is  by  no  means  to  be  fuppofed  that 
the  whole  band  made  nfe  of  fuch,  or  could  draw 
them  to  the  head.  The  regulation  of  the  Irilh  ftatute 
of  Edward  IV.  viz.  that  the  bow  mall  not  exceed  the 
height  of  the  man,  is  allowed  by  archers  to  have  been 
well  confidered  ;  and  as  the  arrow  mould  be  halt  the 
length  of  the  bow,  this  would  give  an  arrow  of  a  yard 
in  length  to  thofe  only  who  were  fix  feet  high.  A 
ftrong  man  of  this  fize  in  the  prefent  time  cannot  ea- 
lily  draw  above  27  inches  if  the  bow  is  of  a  proper 
ftrength  to  do  execution  at  a  conliderable  diftance.  At 
the  fame  time  it  mult  be  admitted,  that  as  our  an- 
ceftors  were  obliged  by  fome  of  the  old  ftatutes  to  be- 
gin ihooting  with  the  long-bow  at  the  age  of  feven, 
they  might  have  acquired  a  greater  flight  in  this  exer- 
cife  than  their  defendants,  though  the  latter  mould 
be  allowed  to  be  of  equal  ftrength. 

As  the  fhooting  of  the  long-bow  was  firft  intro- 
duced in  England,  and  praftifed  almoft  exclufively  for 
nearly  two  centuries,  fo  it  hath  occafioncd  a  peculiar 
method  of  drawing  the  arrow  to  the  ear  and  not  to 
the  bread.  That  this  is  contrary  to  the  ufage  of  the 
ancients  is  very  clear  from  their  reliefs,  and  from  the 
tradition  of  the  Amazons  cutting  off  one  of  their  paps, 
as  it  occafioned  an  impediment  to  their  fhooting.  The 
Finfbury  archer  is  therefore  reprefented  in  this  attitude 
of  drawing  to  the  ear,  both  in  the  Bowman's  Glory, 
and  in  the  lilver  badge  given  by  Catharine  to  the  Ar- 
tillery company.  Not  many  years  ago  there  was  a 
man  named  Topham,  who  exhibited  furprifing  feats 
of  ftrength,  and  who  happened  to  be  at  a  public-houfe 
near  Islington,  to  which  the  Finfbury  archers  reforted 
after  their  exercifc.  Topham  confidered  the  long  bow 
as  a  play-thing,  only  fit  for  a  child ;  upon  which  one 
of  the  archers  laid  him  a  bowl  of  punch,  that  he  could 
not  draw  the  arrow  two-thirds  of  its  length.  Topham 
accepted  this  bet  with  the  greateft  confidence  of  win- 
ring:  but  bringing  the  arrow  to  his  breaft  inftead  of 
his  tar,  he  was  greatly  mortified  by  paying  the  wager, 
after  many  fruitlefs  efforts. 

As  to  the  difhnce  to  which  an  arrow  can  be  fliot 
from  a  long-bow  with  the  belt  elevation  of  forty-five 
degrees,  that  muft  neccifarily  depend  much  both  upon 
the  ftrength  and  (light  of  the  archer  ;  but  in  general  the 
pittance  was  reckoned  from  eleven  to  twelve  ("core  yards. 
The  butts  for  cxercife,  as  above-noticed,  were  di- 
rected to  be  diftant  upwards  of  220  yards.  There  is  in- 
deed a  tradition,  that  an  attorney  of  "Wi.Mii  in  Lan- 
calhirc  (named  Leigh)  lhot  a  mile  in  three  flights; 
bat  the  fame  tradition  llates,  that  he  placed  hrmfelf  in 


a  very  particular  attitude,  which  cannot  be  ufed  com-  Archery. 

monly  in  this  exercife.  According  to  Neade,  an  archer  y * ' 

might  (hoot  fix  arrows  in  the  time  of  charging  and  dif- 
charging  one  muiket. 

The  archers  confider  an  arrow  of  from  20  to  24 
drop  weight  to  be  the  beft  for  flight  or  hitting  a 
mark  at  a  confiderable  diftance,  and  that  yew  is  the 
belt  material  of  which  they  can  be  made.  As  to 
the  feathers,  that  of  a  goofe  is  preferred;  it  is  alfo 
wiihed,  that  the  bird  fhould  be  two  or  three  years 
old,  and  that  the  feather  may  drop  of  itfelf.  Two 
out  of  three  feathers  in  an  arrow  are  commonly 
white,  being  plucked  from  the  gander  ;  but  the  third 
is  generally  brown  or  grey,  being  taken  from  the 
goofe;  and,  from  this  difference  in  point  of  colour,  in- 
forms the  archer  when  the  arrow  is  properly  placed. 
From  this  mod  diftinguidied  part  therefore  the  whole 
arrow  fometimes  receives  its  name  :  And  this,  hy-the- 
by,  affords  an  explanation  of  the  grey  goofe  wing  in 
the  ballad  of  Cheviot  Chafe.  Arrows  were  armed 
anciently  with  flint  or  metal  heads,  latterly  with  heads 
of  iron ;  of  thefe  there  were  various  forms  and  denomi- 
nations. By  an  act  of  parliament,  made  the  7th  of 
Henry  IV.  it  was  enacted,  that  for  the  future  all  the 
heads  for  arrows  and  quarrels  fhould  be  well  boiled  or 
brafed,  and  hardened  at  the  points  with  fteel ;  and 
that  every  arrow-head  or  quarrel  fhould  have  the 
mark  of  the  maker:  workmen  difobeying  this  or- 
der, were  to  be  fined  and  imprifoned  at  the  king's 
will,  and  the  arrow-heads  or  quarrels  to  be  forfeited  to 
the  crown. 

Arrows  were  reckoned  by  fheaves,  a  fheaf  confifting  CtofanAn- 
of  24  arrows.  They  were  carried  in  a  quiver,  cailed  chntArmwr. 
alfo  an  arroiv-aife,  which  ferved  for  the  magazine; 
arrows  for  immediate  ufe  were  worn  in  the  girdle. 
In  ancient  times  phials  of  quicklime,  or  other  com- 
buftible  matter,  for  burning  houfes  or  fhips,  was  fixed 
on  the  heads  of  arrows,  and  fhot  from  long-bows. 
This  has  been  alfo  practifed  fince  the  ufe  of  gun- 
powder. Neade  fays,  he  has  known  by  experience, 
that  an  archer  may  moot  an  ounce  of  fire-work  upon 
an  arrow  twelve  fcore  yards.  Arrows  with  wild-fire, 
and  arrows  for  fire-works,  are  mentioned  among 
the  ftores  at  Newhaven  and  Berwick,  in  the  ift  of 
Edward  VI. 

The  force  with  which  an  arrow  ftrikes  an objeft  at  a 
moderate  diftance,  may  be  conceived  from  the  account 
given  by  king  Edward  VI.  in  his  journal ,  wherein  he 
fays,  that  too  archers  of  his  guard  fhot  before  him  tw  o 
arrows  each,  and  afterwards  all  together ;  and  that  they 
fhot  at  an  inch  board,  which  fome  pierced  quite  thro', 
and  ftruck  into  the  other  board  ;  divers  pierced  it  quite 
through  with  the  head;,  of  their  arrows,  the  boards  being 
wcll-feafoneu  timber:  their  diftance  from  the  mark  is 
not  mentioned. 

To  protect  our  archers  from  the  attacks  of  the  ene- 
my's horfe,  they  carried  long  flakes  pointed  at  both  ends  : 
thefe  they  planted  in  the  earth,  (loping  before  them. 
In  the  iftof  Edward  VI.  350  of  thefe  were  in  the  ftores 
of  the  town  of  Berwick,  under  the  article  of  archer's 
ftakes  ;  there  were  alfo  at  the  fame  time  eight  bundles 
of  archer's  ftakes  in  Pontefracl:  caftle. 

To  prevent  the  bow-ftring  from  finking  the  left 
arm,  the  arm  is  covered  with  apiece  of  fmooth  leather, 

fattened 
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Archery,  faftencd  on  the  oaifidc  of  the  arm  :  this  is  called  a  bra- 

1 '  eer  ;  and  to  guard  the  fingers  from  being  cut  by  the 

bow-firing,  archers  «/orc  mooting  gloves.  Chaucer  in 
his  prologue  to  the  Canterbury  tales,  thus  defcribes  an 
archer  of  his  day  : 

And  he  was  clad  in  cote  and  hode  of  grcne, 
A  fhefe  of  peacock  arwes  bright  and  keen, 
Under  his  belt  he  bare  fill  thriftily  ; 
Wei  coudc  he  dreife  his  takcl  yewmanly, 
His  arwes  dronped  not  with  fetheres  lowe, 
And  in  his  hand  he  bare  a  mighty  bovve, 
A  uot-hed  hadde  he,  with  broune  vifage, 
Of  wood  crafte  coude  he  wel  all  the  ufage  ; 
Upon  his  arms  he  had  a  gai  bracer, 
And  by  his  fide  a  fwerd  and  a  bokeler, 
And  on  the  other  fide  a  gaie  daggere 
Harneifcd  wel,  and  (harp  as  pointe  of  fpere  : 
A  criftofre  on  his  breaft  of  filver  fhene, 
An  horn  he  bare,  the  baudrik  was  of  grene, 
A  forefter  was  he  fothely  as  I  gene. 

Though  archery  continued  to  be  encouraged  by 
the  king  and  legislature  for  more  than  two  centu- 
ries after  the  firft  knowledge  of  the  effects  of  gun- 
powder, yet  by  the  latter  end  of  the  reign  of  Hen- 
ry VIII.  it  feems  to  have  been  partly  confidered  as 
a  paftime.  Arthur,  the  elder  brother  of  Henry, 
is  laid  to  have  been  fond  of  this  exercife,  in  fo  much 
that  a  good  (hooter  was  ftyled  Prince  Arthur.  We 
are  alfo  informed,  that  he  pitched  his  tent  at  Mile 
End  in  order  to  be  prefent  at  this  recreation,  and  that 
Henry  his  brother  alfo  attended.  When  the  latter  af- 
terwards became  king,  he  gave  a  prize  at  Windfor  to 
thofe  who  (hould  excel  in  this  exercife  ;  and  a  capital 
/hot  having  been  made,  Henry  faid  to  Barlow  (one  of 
his  guards),  "  If  you  ftill  win,  you  fliall  be  duke  over 
all  archers."  Barlow  therefore  having  fucceeded,  and  ■ 
living  in  Shoreditch,  was  created  duke  thereof.  Upon 
another  occafion,  Henry  and  the  queen  were  met  by 
200  archers  on  Shooter's  hill,  which  probably  took  its 
name  from  their  affcmbling  near  it  to  (hoot  at  marks. 
This  king  iikewife  gave  the  firft  charter  to  the  Artil- 
lery Company  in  the  29th  year  of  his  reign,  by  which 
they  arc  permitted  to  wear  dreiTes  of  any  colour  ex- 
cept purple  and  fcarlet,  to  fhoot  not  only  at  marks 
but  birds,  if  not  pheafants  or  herons,  and  within  two 
miles  of  the  royal  palaces.  They  are  alfo  enjoined  by 
the  fame  charter  not  to  wear  furs  of  a  greater  price 
than  thofe  of  the  martin.  The  moil  material  privilege, 
however,  is,  that  of  indemnification  from  murder,  if 
any  pcrfon  pafling  between  the  fhooter  and  the  mark 
is  killed,  provided  the  archers  have  firft  called  out 

The  following  defcription  of  an  archer,  his  bow  and 
accoutrements,  is  given  in  a  MS.  written  in  the  time 
of  Queen  Elizabeth.  "  Captains  and  officers  (hould  be 
fkilful  of  that  moft  noble  weapon,  and  to  fee  that  their 
foldiers  according  to  their  draught  and  ftrength  have 
good  bows,  well  nocked,  well  flrynged,  everie 
ftfynge  whippe  in  their  nocke,  and  in  the  myddes  rub- 
bed with  wax,  brafer  and  fhuting  glove,  fome  fpare 
ftrynges  trymed  as  aforefaid,  every  manone  fhefe  of  ar- 
rows, with  a  cafe  of  leather  defenfible  againft  the  rayne, 
aad  la.  the  fame  fewer  and  twentie  arrowes,  whereof 
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eight  of  them  Ihould  be  lighter  than  the  refidue ,  to  Archery. 
gall  or  aftoyne  the  enemyc  with  the  haillhot  of  light  '  * 
arrows,  before  they  fliall  come  within  the  danger  of 
their  harquebufs  fhot.  Let  every  man  have  a  brigan- 
dine,  or  a  little  cote  of  plate,  a  fkull  or  huf  kyn,  a 
mawleof  leade  of  five  foot  in  lengthe,  and  a  pike,  and 
the  fame  hanging  by  his  girdle,  with  hook  and  a 
dagger  ;  being  thus  furnifhed,  teach  them  by  mutters 
to  march,  lhoote,  and  retire,  keeping  their  faces  up- 
on the  enemy's.  Sumtyme  put  them  into  great  nowm- 
bers,  as  to  battell  apparteyneth,  and  thus  life  them, 
often  times  practifed,  till  they  be  perfecte  ;  fFor  thofe 
men  in  battell  ne  fkirniifli  can  not  be  fpared.  None 
oilier  weapon  maye  compare  with  the  fame  noble  wea- 
pon." 

The  long-bow,  as  already  obferved,  maintained  its- 
place  in  the  armies  long  after  the  invention  of  fire- 
arms. Norhave  there  been  wanting  experienced  foldiers 
who  were  advocates  for  its  continuance,  and  who  in  many 
cafes  even  preferred  it  to  the  harquebufs  or  mufket. 
King  Charles  I.  twice  granted  fpecial  commiliions  un- 
der the  great  fcal  for  enforcing  the  ufe  of  the  long 
bow.  The  firlt  was  in  the  4th  year  of  his  reign  :  but 
this  was  revoked  by  proclamation  fouryears  afterwards, 
on  account  of  divers  extortions  and  abufes  committed 
under  fanclion  thereof.  The  fecond,  anno  1633,  in  the 
9th  year  of  his  reign,  to  William  Neade  and  his  fon, 
alfo  named  William,  wherein  the  former  is  ftyled  an 
ancient  archer,  who  had  prefented  to  the  king  a  war- 
like invention  for  uniting  the  ufe  of  the  pike  and  bow, 
feen  and  approved  by  him  and  his  council  of  war  : 
wherefore  his  Majefly  had  granted  them  a  commiffion 
to  teach  and  exercife  his  loving  fubje&s  in  the  faid  in- 
vention, which  he  particularly  recommended  the  chief 
officers  of  his  trained  bands  to  learn  and  practife  ;  and 
the  juftices  and  other  chief  magiftrates  throughout 
England,  are  therein  enjoined  to  ufe  every  means  in 
their  power  to  affifl  Neade,  his  fon,  and  all  perfons 
authorifed  by  them  in  the  furtherance,  propagation, 
and  practice  of  this  ufeful  invention.  Both  the  com- 
miffions  and  proclamation  are  printed  at  large  in  lly- 
mer.  At  the  breaking  out  of  the  civil  war,  the  Earl 
of  Eifex  iffued  a  precept,  dated  in  November  1643, 
for  ftirring  up  all  well-affected  people  by  benevolence, 
towards  the  raifing  a  company  of  archers  for  the  fer-  ■ 
vice  of  the  king  and  parliament. 

Archery  with  the  long-bow  continues  to  be  ufed  as 
a  manly  exercife  by  the  inhabitants  of  Geneva,  and  in 
many  parts  of  Flanders ;  nor  is  it  totally  neglected  in 
Great  Britain.  There  are  feveral  focieties  of  archers 
in  England  ;  the  chief  of  which  are,  Woodmen  of 
Ardtn,  and  the  Toxopkiliti.  But  the  moft  noted  focicty 
of  this  kind,  now  exifting,  is 

The  Royal  Company  of  Archers  in  Scotland. — The 
ancient  records  of  this  company  having  been  deftroyed 
by  fire  about  the  beginning  of  the  prefent  century,  no 
authentic  traces  of  their  inftitution  now  remain.  It  is 
faid  that  they  owe  their  origin  to  the  commifficners 
appointed  in  the  reign  of  James  I.  of  Scotland  for 
enforcing  and  overfeeing  the  exercife  of  archery  indif- 
ferent counties.  Thofe  commimoners,  who  were  in  ge- 
neral men  of  rank  and  power,  picking  out  amongft  the 
better  fort  of  people  under  theircognifance  the  moft  ex- 
pert archers,  formed  them  into  a  company,  and  upon  pe- 
rilous 
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Archery,  riious  occafions  made  a  prefent  of  their  fervices  to  the 
*■— ~ v"~""'  king  as  his  chief  body-guards  ;  in  which  fituation 
they  often  diltinguiflied  themfelves  for  their  loyalty, 
their  courage,  and  fkill  in  archery.  This  rank  of  the 
king's  principal  body-guards  the  Royal  Company  ftill 
claim  within  feven  miles  of  the  metropolis  of  Scot- 
land. 

Certain  it  is,  that  by  an  act  of  the  privy-council  of 
Scotland  in  the  1677,  this  Company  was  recognifed 
under  the  name  and  title  of  "  His  Majefty's  Company 
of  Archers  :"  And  by  the  fame  act  a  piece  of  plate 
of  the  value  of  L.  20  Sterling  was  ordered  to  be  given 
to  be  fhot  for  by  them  at  their  annual  parades  called 
JVE4P0S-Jhawtngs,  and  to  be  called  The  King's  Prize. 

At  this  period  the  Royal  Company  confifted,  as  it 
does  at  prefent,  of  the  principal  nobility  and  gentry 
of  Scotland.  But  their  unfortunate  attachment  to 
anti-revolution  principles,  upon  that  event's  taking 
place,  put  almoft  a  period  to  their  exiftence  :  Their 
public  parades  or  marches  were  difcontinued,  and  the 
royal  prize  was  with-held. 

Upon  the  acceflion  of  Queen  Anne,  their  former 
fplendor  was  revived  ;  and  in  the  year  1703  they  ob- 
tained a  royal  charter,  confirming  in  general  terms 
all  their  former  rights  and  privileges,  and  conferring 
others  upon  them.  But  their  partiality  to  the  family 
of  Stuart  was  at  various  after  periods  the  caufe  of  a 
temporary  profperity  and  decline. 

Thefe  unhappy  differences  of  opinion  having  totally 
fubfided,  the  Royal  Company  are  now  more  numerous 
and  flourilhing  than  ever,  and  perhaps  even  more  dex- 
terous archers.  His  prefent  Majefty,  as  a  mark  of  his 
royal  patronage  and  approbation,  has  been  pleafed  to 
revive  the  royal  prize,  which  for  the  firft  time  was 
Shot  for  upon  the  28th  of  July  1788  by  a  numerous  and 
refpectable  meeting. 

The  Woodmen  of  Arden  and  the  Toxophilite  have 
lately  been  pleafed  to  admit  the  members  of  the  Royal 
Company  to  the  freedom  of  their  focieiies:  thefe  grants 
have  been  followed  by  reciprocal  diplomas  from  the 
Royal  Company  ;  fo  that  the  three  chief  focieties  of 
archers  in  Britain  may  be  faid  to  be  now  incorporated 
into  one. 

The  prizes  belonging  to  this  Company,  and  which 
are  annually  fhot  for,  are,  1.  A  filver  arrow,  given  by 
the  town  of  Muifelburgh,  which  appears  to  have  been 
ihot  for  as  early  as  the  year  1603.  The  victor  in  this, 
as  in  the  other  prizes,  except  the  king's  prize,  has  the 
cuflody  of  it  for  a  year,  then  returns  it  with  a  medal 
appended,  on  which  are  engraved  any  motto  and  de- 
vice which  the  gainer's  fancy  dictates.  2.  A  filver 
arrow  given  by  the  town  of  Peebles  A.  D.  1626.  3.  A 
filver  arrow  given  by  the  city  of  Edinburgh  A.  D. 
1709.  4.  A  filver  punch-bowl  of  about  the  value  of 
L.  50,  made  of  Scottilh  filver  at  the  expence  of  the 
Company,  A.  D.  1720.  And,  J.  The  king's  prize 
above  mentioned,  which  becomes  the  abfokite  property 
of  the  winner.  All  thefe  prizes  are  fhot  for  at  what 
is  termed  rovers,  the  marks  being  placed  at  the  diftance 
of  185  yards. 

Bcfidcs  thefe,  there  is  another  prize  annually  con- 
tended for  at  butt  or  point-blank  diftance,  called  the 
Coofe.  The  ancient  manner  of  fhooting  for  this  prize 
was,  a  living  goofc  was  built  in  a  turf-butt,  having 


the  head  only  expofed  to  view  ;  and  the  archer  who  Archery. 

firft  hit  the  goofe's  head  was  intitled  to  the  goofe  as  v~"~ v 

his  reward.  But  this  cuftom,  on  account  of  its  bar- 
barity, has  been  long  ago  laid  afide  ;  and  in  place  of 
the  goofe-head,  a  mark  of  about  an  inch  diameter  is 
affixed  upon  each  butt,  and  the  archerwho  firft  hits  this 
mark  is  captain  of  the  butt-fhooters  for  a  year. 

The  affairs  of  the  Company  are  managed  by  a  prefes 
and  fix  counfellers,  who  are  chofen  annually  by  the 
whole  members.  The  council  are  veiled  with  the 
power  of  receiving  or  rejecting  candidates  for  admiflion, 
and  of  appointing  the  company's  officers  civil  and  mi- 
litary. 

The  Royal  Company  now  confifts  of  above  1000 
members,  among  whom  are  moll  of  the  Scottilh  no- 
bility of  the  firft  diftinction.  A  number  of  the  Com- 
pany meet  weekly  during  the  fummer-feafonin  Edin- 
burgh, in  the  Meadows,  where  they  cxercife  themfelves 
in  fhooting  at  butts  or  rovers:  And  in  the  adjoining 
ground  they  have  a  handfome  building,  erected  within 
thefe  12  years,  whith  fuitable  offices,  whither  they  ad- 
journ after  their  exercife,  and  where  they  hold  their 
elections  and  other  meetings  relative  to  the  bufinefs  of 
the  fociety. 

The  uniform  of  the  Royal  Company  of  Archers  is 
tartan,  lined  with  white,  and  trimmed  with  green  and 
white  fringes ;  a  white  falh,  with  green  tofTels  ;  and  a 
blue  bonnet,  with  a  St  Andrew's  crofs  and  feathers. 
The  Company  have  two  ftandards.  The  firft  of  thefe 
bears  on  one  fide  Mars  and  Cupid  encircled  in  awreath 
of  thirties ;  with  this  motto,  "  In  peace  and  war."  On 
the  other,  a  yew  tree,  with  two  men  drafted  and  equip- 
ped as  archers,  encircled  as  the  former ;  motto,  Dat 
gloria  vires.  The  other  ftandard  difplays,  on  one  fide, 
a  lion  rampant  gules,  on  a  field  or,  encircled  with  a 
wreath ;  on  the  top,  a  thiftle  and  crown  ;  motto,  Nemo 
me  impune  lacejfet.  On  the  other,  St  Andrew  on  the 
crofs  on  a  field  argent ;  at  the  top,  a  crown  ;  motto, 
Dulce  pro  palria  periculum. 

ARCHES-court,  in  Englifh  ecclefiaftical  polity, 
is  a  court  of  appeal,  belonging  to  the  archbifhop  of 
each  province  ;  whereof  the  judge  is  called  the  dean  of 
the  arches,  becaufe  he  anciently  held  his  court  in  the 
church  of  St  Mary  ie  bow  (Sanfia  Maria  de  arcubus), 
though  all  the  principal  fpiritual  courts  are  now  holden 
at  Doctors  Commons.  His  proper  jurifdiction  is  only 
over  the  13  peculiar  parifhes  belonging  to  the  archbi- 
fhop in  London  ;  but  the  office  of  dean  of  the  arches 
having  been  for  a  long  time  united  with  that  of  the 
archbifhop's  principal  office,  he  now,  in  right  of  the 
laft-mentioned  office,  receives  and  determines  appeals 
from  the  fentences  of  all  inferior  ecclefiaftical  courts 
within  the  province.  And  from  him  there  lies  an  ap- 
peal to  the  king  in  chancery  (that  is,  to  a  court  of  de- 
legates appointed  under  the  king's  great  feal),  by  fta- 
tute  25  Hen.  VIII.  c.  19.  as  fupreme  head  of  the 
Englifh  church,  in  the  place  of  the  bifliop  of  Rome, 
who  formerly  exerci fed  this  jurifdiction  ;  which  circum- 
ftance  alone  will  furnilli  the  reafon  why  the  Popifh  cler- 
gy were  fo  anxious  to  feparate  the  fpiritual  court  from 
the  temporal. 

ARCHETYPE,  the  firft  model  of  a  work,  which 
is  copied  after  to  make  another  like  it. — Among  mutt- 
ers, it  is  ufed  for  the  ftandard  weight  by  which  the  o- 
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thers  are adj nfled. — The  archetypal  world,  amongPla- 
tonifts,  means  the  world  as  it  exifted  in  the  idea  oi  God 
t  before  the  vilible  creation. 

ARCHEUS,  (from  ap^a,  the  principal,  chief,  or 
firft  mover)  ;  a  fort  of  primum  mobile  fet  up  by  Hel- 
mont,  to  fuperintend  the  animal  ceconomy,  and  pre- 
ferve  it.  It  is  akin  to  Plato's  anima  mundi — Hippo- 
crates ufes  the  word  <*px«nt  <pu«-;s,  to  fignify  the  former 
healthy  ftate  before  the  attack  of  the  difeafe. 

ARCHIACOLYTHUS  (from  «^o(,  chief,  and 
•oto^seoc,  wiiiiifter),  an  ancient  dignity  in  cathedral 
churches  :  the  minifters  whereof  were  divided  into  four 
orders  or  degrees,  viz.  priefts,  deacons,  fubdeacons,  and 
acolythi  ;  each  of  which  had  their  chiefs.  The  chief 
of  the  acolythi  was  called  archiacolythus. 

ARCHIATER,  Archiatrus,  properly  denotes 
chief  phyfician  of  a  prince  who  retains  feveral.  The 
word  is  formed  of  apx»,  principium,  "  chief;"  and 
txrpos,  medicus,  a  "  phyfician." 

ARCHIDAPIFER,  (from  «px°s,  and  dapifer, 
"  fewer,")  or  chief  fewer,  is  a  great  officer  of  the  em- 
pire. The  elector  of  Bavaria  is  archidapifer.  The 
palatine  of  the  Rhine,  at  one  time  pretended  this  office 
was  annexed  to  his  palatinate  ;  but  he  has  fmce  de- 
fifted. 

ARCHIEROSYNES,  in  the  Grecian  antiquity,  a 
high  prieft  veiled  with  authority  over  the  reft  of  the 
priefts,  and  appointed  to  execute  the  more  facred  and 
myfterious  rites  of  religion. 

ARCHIGALLUS,  in  antiquity,  the  high-prieft  of 
Cybele,  or  the  chief  of  the  eunuch-priefts  of  that  god- 
defs,  called  Call:. 

ARCHIGERONTES  (from  ^x"h  and  ?tfm  old), 
in  antiquity,  the  chiefs  or  matters  of  the  feveral  com- 
panies of  artificers  at  Alexandria.  Some  have  mifta- 
ken  the  archigerontes  for  the  arch-priefts  appointed  to 
take  the  confeifions  of  thofe  who  were  condemned  to 
the  mines. 

ARCHIGUBERNUS,  Archiguberneta,  or  Ar- 
chigubernites,  in  antiquity,  the  commander  of  the 
imperial  {hip,  or  that  which  the  emperor  was  aboard 
of.  Some  have  confounded  the  office  of  archiguber- 
nus  with  that  of  prafeCius  clajjis,  or  admiral,  but  the 
former  was  under  the  command  of  the  latter.  Potter 
takes  the  proper  office  of  the  archiguberneta  to  have 
been,  to  manage  the  marine  affairs,  to  provide  commo- 
dious harbours,  and  order  all  things  relating  to  the 
failing  of  the  fleet,  except  what  related  to  war. 

ARCHIL,  Archilla,  Rocella,  Orsielle,  is 
a  whitifh  mofs  which  grows  upon  rocks,  in  the  Canary 
and  Cape  Verd  illands,  and  yields  a  rich  purple  tinc- 
ture, fugitive  indeed,  but  extremely  beautiful.  This 
weed  is  imported  to  us  as  it  is  gathered.  Thofe  who 
prepare  it  for  the  ufe  of  the  dyer,  grind  it  betwixt 
ftones,  fo  as  to  thoroughly  bruife,  but  not  to  reduce  it 
into  powder  ;  and  then  moiften  it  occafionally  with  a 
ttrong  fpirit  of  urine,  or  urine  itfelf  mixed  with  quick- 
lime :  in  a  few  days  it  acquires  a  purplifh  red,  and  at 
length  a  blue  colour.  In  the  firtt  ftate  it  is  called  Ar- 
chil;  in  the  latter,  Lacmus  or  Litmafe. 

The  dyers  rarely  employ  this  drug  by  itfelf,  on  ac- 
count of  its  dearnefs  and  the  perifhablenefs  of  its  beau- 
ty. The  chief  ufe  they  make  of  it  is,  for  giving  a 
bloom  to  other  colours,  as  pinks,  &e.    This  is  efiec- 
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ted  by  palling  the  dyed  cloth  or  filk  through  hot  wa-  Archil 
ter  lightly  impregnated  with  the  archil.  The  bloom 
thus  communicated  foon  decays  upon  expofure  to  the 
air.  Mr  Hellet  informs  us,  that  by  the  addition  of  a 
little  folution  of  tin,  this  drug  gives  a  durable  dye  ; 
that  its  colour  is  at  the  fame  time  changed  towards  a 
fcarlet ;  and  that  it  is  the  more  permanent  in  propor- 
tion as  it  recedes  the  more  from  its  natural  colour. 

Prepared  archil  very  readily  gives  out  its  colour  to 
water,  to  volatile  fpirits,  and  to  fpirit  of  wine  ;  it  is 
the  fubftance  principally  made  ufe  of  for  colouring  the 
fpirits  of  thermometers.  As  expofure  to  the  air  de- 
ftroys  its  colour  upon  cloth,  the  exclulion  of  the  air 
produces  a  like  effect  in  thefe  hermetically  fealed  tubes, 
the  fpirits  of  large  thermometers  becoming  in  the  com- 
pafs  of  a  few  years  colourlcfs.  M.  l'Abbe  Nollet  ob- 
serves (in  the  French  Memoirs  for  the  year  1742), 
that  the  colourlefs  fpirit,  upon  breaking  the  tube,  foou 
refumes  its  colour,  and  this  for  a  number  of  times  fuc- 
ceflively ;  that  a  watery  tincture  of  archil,  included 
in  the  tubes  or  thermometers,  loft  its  colour  in  three 
days  ;  and  that,  in  an  open  deep  veiTel,  it  became  co- 
lourlefs at  the  bottom,  while  the  upper  part  retained 
its  colour.     See  Covjvu-Making,  n°  38. 

A  folution  of  archil  in  water,  applied  on  cold  mar- 
ble, ftains  it  of  a  beautiful  violet,  or  purplifli  blue 
colour,  far  more  durable  than  the  colour  which  it  com- 
municates to  other  bodies.  Mr  du  Fay  fays  he  has 
feen  pieces  of  marble  ftained  with  it,  which  in  two 
years  had  fuffered  no  fenfible  change.  It  finks  deep 
into  the  marble,  fomctimes  above  an  inch  ;  and  at  the 
fame  time  fpreads  upon  the  furfaee,  unlefs  the  edges 
be  bounded  by  wax  or  other  like  fubftances.  It  feems 
to  make  the  marble  fomewhat  more  brittle. 

Linnaeus  informs  us,  in  the  Swedifh  Tranfactions 
for  the  year  1742,  that  the  true  archil  mofs  is  to  be 
found  on  the  weftern  coafts  of  England.  It  has  been 
for  a  confiderable  time  paft  prepared  by'Meflrs  Gor- 
dons at  Leith  from  a  fpecies  found  in  the  Highlands 
of  Scotland. 

ARCHILOCHIAN,  a  term  in  poetry,  applied  to 
a  fort  of  verfes,  of  which  Archilochus  was  the  inventor, 
confiftingof  feven  feet ;  the  four  firft  whereof  are  ordi- 
narily dactyls,  though  fometimes  fpondees;  the  three 
laft  trochees,  as  in  Horace, 

Solvitur  acris  hyems,  grata  vice  veris  ir  Favoni. 

ARCHILOCHUS,  a  famous  Greek  poet  and  mu- 
fician,  was,  according  to  Herodotus,  contemporary  with 
Candaules  and  Gyges,  kings  of  Lydia,  who  flourilhed 
about  the  14th  Olympiad,  724 years  before  Chrift.  Bur, 
he  is  placed  much  later  by  modern  chronologifts ;  viz, 
by  Blair,  686,  and  by  Priettley  660  years,  before 
Chrift. 

He  was  born  at  Paros,  one  of  die  Cyclades.  His  fa- 
ther Teleficles  was  of  fo  high  a  rank,  that  he  was  cho- 
fen  by  his  countrymen  to  confult  the  oracle  at  Del- 
phos  concerning  the  fending  a  colony  to  Thafos  :  a 
proof  that  he  was  of  one  of  the  moft  diftinguiftied  fa- 
milies upon  the  ifland.  However,  he  is  faid  to  have 
fullied  his  birth  by  an  ignoble  marriage  with  a  llave 
called  Enipo,  of  which  alliance  our  poet-mufician  was- 
the  fruit. 

Though  Archilochus  fhowed  an  early  genius  and  at- 
tachment to  poetry  and  muftc,  thefe  arts  did  not  pre- 
vent 
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Archi'o-  vent  his  going  into  the  army,  like  other  young  men  of 

t chu»-      his  birth  ;  but  in  the  firft  engagement  at  which  he  was 

prcfent,  the  young  poet,  like  Horace,  and  like  oar  own 
Suckling,  loll  his  buckler,  though  he  faved  his  life  by 
the  help  of  his  heels.  It  is  much  eafier,  faid  he,  to  get 
c  new  buckler  thai:  a  new  exiftence.  This  pleafantry, 
however,  did  not  fave  his  reputation  ;  nor  could  his 
poetry  or  prayers  prevail  upon  Lycambes,  the  father 
of  his  miftrefs,  to  let  him  marry  his  daughter,  though 
fue  had  been  long  promifed  to  him.  After  thefe  mor- 
tifications, his  life  feems  to  have  been  one  continued 
tidue  of  difgrace  and  refentment, 

Archilochum  propria  rabies  atmavit  iaffibv, 

Kor.  Art.  Poet.  79. 
Archilochus,  with  fierce  refentment  warm'd, 
Was  with  his  own  fevere  iambics  arm'd.    Francis. 

The  rage  of  Archilochus  was  proverbial  in  antiquity  ; 
which  compared  the  provoking  this  fatirift  to  the 
treading  upon  a  ferpent :  A  comparifon  not  very  fe- 
vere, if  it  be  true  that  Lycambes,  and,  as  fome  fay,  his" 
three  daughters,  were  fo  mortified  by  his  fatire,  as  to 
be  driven  to  the  confolation  of  a  halter. 

In  this  piece,  many  adventures  are  mentioned,  full  of 
defamation,  and  out  of  the  knowledge  of  the  public. 
There  were  likewife  many  loofe  paffages  in  it  ;  and  it 
is  faid  to  have  been  on  account  of  this  fatire  that  the 
"f'al.Max.  Lacedemonians  laid  a  prohibition  on  his  verfes*, 
lib.  6.  c  3.  However,  according  to  Plutarch,  there  is  no  bard  of 
antiquity  by  whom  the  two  arts  of  poetry  and  mulic 
have  been  fo  much  advanced  as  by  Archilochus.  To 
him  is  attributed  particularly  the  hidden  tranfnion  from 
one  rhythm  to  another  of  a  different  kind,  and  the 
manner  of  accompanying  thofe  irregular  meafures  upon 
the  lyre.  Heroic  poetry,  in  hexameter  verfe,  feems  to 
have  been  folely  in  ufe  among  the  more  ancient  poets 
and  muficians;  and  the  tranfition  from  one  rhythm  to 
another,  which  lyric  poetry  required,  was  unknown  to 
1  hem  ;  fo  that  if  Archilochus  was  the  firft  author  of 
•this  mixture,  he  might  with  propriety  be  ftyled  the 
Inventor  of  Lyric  Poetry,  which,  after  his  time,  became 
.a  fpecics  of  verlification  wholly  diftinct  from  heroic. — 
To  him  is  likewife  afcribed  the  invention  of  Epodes, 
Sec  LroDE. 

Our  poet-mufician  is  generally  ranked  among  the 
firft  victors  of  the  Pythic  games  :  and  -we  learn  from 
Pindar,  that  his  mufe  was  not  always  a  termagant ; 
for  though  no  mortal  efcaped  her  rage,  yet  file  was  at 
times  fufKcienily  tranquil  and  pious  to  dictate  hymns 
in  praife  of  the  gods  and  heroes.  One  in  particular, 
written  in  honour  of  Hercules,  acquired  him  the  ac- 
clamations of  all  Greece  ;  for  he  fung  it  in  full  aflembly 
at  the  Olympic  games,  and  had  the  fatisfaction  of  re- 
ceiving from  the  judges  the  crown  of  victory  conic- 
crated  to  real  merit.  This  hymn,  or  ode,  was  after- 
wards fung  in  honour  of  every  victor  at  Olympia,  who 
had  no  poet  to  celebrate  his  particular  exploits. 

Archilochus  was  at  laft  (lain  by  one  Callondax  Co- 
rax,  of  the  Hland  of  Naxos  ;  who,  though  he  did  it  in 
light,  according  to  the  laws  of  war,  was  driven  out  of 
the  temple  of  Delphi,  by  command  of  the  oracle,  for 
having  deprived  of  life  a  man  confecrated  to  the  Mules. 
The  names  of  Homer  and  Archilochus  were  equally 
levered  and  celebrated  in  Greece,  as  the  two  moil  excel- 


lent poets  which  the  nation  had  ever  produced.     This  Archimv 
appears  from  an  epigram  in  the  Anthologia  ;  and  from 
Cicero,  who  ranks  him  with  poets  of  the  firft  clafs,  and         !! 
in  his  Epiftles  tells  us,  that  the  grammarian  Ariftopha-  Arclmnidef 
lies,  the  moil  rigid  and  fcrupulous  critic  of  his  time, 
ufed  to  fajr,  that  the  longeft  poem  of  Archilochus  al- 
ways appeared  to  him  the  moit  excellent. 

ARCHIMAGUS,  the  high-prieft  of  the  Perfian 
Magi  or  worfhippers  of  fire.  He  refided  in  the  higheft 
fire-temple  ;  which  was  had  in  the  fame  veneration 
With  them  as  the  temple  of  Mecca  among  the  Maho- 
metans. Zoroaftres  firft  fettled  it  at  Balcb  ;  but  after 
the  Mahometans  had  over-run  Pcriia  in  the  7th  cen- 
tury, the  Archimagus  was  forced  to  remove  from  thence 
into  Kerman,  a  province  af  Perfia,  lying  on  the  fouth- 
ern  ocean,  wheie  it  hath  continued  to  this  day.  Da- 
rius Hyftafpes  took  upon  himfelf  the  dignity  of  Ar- 
chimagus :  for  Porphyry  tells  us,  he  ordered  before 
his  death,  thai,  among  the  other  titles,  it  mould  be  en- 
graven on  his  monument,  that  he  had  been  Majler  of 
the  Magi  -  which  plainly  implies  that  he  had  borne 
this  office  among  them,  for  none  but  the  Archima- 
gus was  mafter  of  the  whole  feet.  From  hence  it 
feems  to  have  proceeded,  that  the  kings  of  Perfia  were 
ever  after  looked  on  to  be  of  the  facerdotal  tribe,  and 
were  always  initiated  into  the  facred  order  of  the  Ma- 
gi, before  they  took  on  them  the  crown,  and  were  in- 
augurated in  the  the  kingdom. 

ARCHIMANDRITE,  in  ecclefiaftical  hiftory, 
was  a  name  given  by  the  ancient  Chriftians  to  what 
we  now  call  an  abbot.  Father  Simon  obferves,  that 
the  word  mamirite  is  Syriac,  and  liguifies  a  folitary 
monk. 

ARCHIMIDES,  a  celebrated  geometrician,  born 
at  Syracufe  in  the  ifland  of  Sicily,  and  related  to 
Hiero  king  of  Syracufe.  lie  was  remarkable  for  his 
extraordinary  application  to  mathematical  ftudics  ;  in 
which  he  ufed  to  be  fo  much  engaged,  that  his  fervants 
were  often  obliged  to  take  him  from  thence  by  force. 
He  had  fuch  a  lurprifing  invention  in  mechanics,  that 
he  affirmed  to  Hiero,  if  he  had  another  earth,  where- 
on to  plant  his  machines,  he  could  move  this  which  we 
inhabit.  He  is  faid  10  have  formed  a  glafs  fphcre,  of 
a  noli  furpriling  workmanihip,  wherein  the.  motions  of 
the  heavenly  bodies  were  reprcfented.  He  difcovercd 
the  exact  quantity  of  the  iilvcr  which  a  goldfniith  had 
mixed  with  the  gold  in  a  crown  he  had  made  for  'the 
king  ;  he  had  the  hint  of  this  difcovery  from  his  per- 
ceiving the  water  rife  up  the  fides  of  the  bath  as  he 
went  into  it,  and  was  filled  with  fuch  joy,  that  he  ran 
naked  out  of  the  bath,  crying,  **  1  have  found  it  !  I 
have  found  it  !"  By  the  invention  of  machines,  he,  ft* 
a  long  time,  defended  Syracufe  on  its  being  befieged  by 
Marcellus  (Sec  Syracuse).  On  the  city's  being  ta- 
ken, that  general  commanded  his  foldiers  to  have  a 
particular  regard  10  the  fafcty  of  this  truly  great  man  ; 
but  his  care  was  ineffectual.  "  What  gave  Marcellus 
the  greateft .concern  (fays  Plutarch),  was  the  unhappy 
Archimedes,  who  was  at  that  time  in  his  mufasum,  and 
his  mind,  as  well  as  his  eyes,  fo  fixed  and  intent  upon 
fome  geometrical  figures,  that  he  neither  heard  the 
noife  and  hurry  of  the  Romans,  nor  perceived  the  city 
was  taken.  In  this  depth  of  fludy  and  contemplation, 
a  foldier  came  fuddenly  upon  him,  and  commanded  him 
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to  follow  him  to  Marccllus  ;  which  he  refining  to  do 
till  he  had  finilhed  his  problem,  the  foldicr,  in  a  rage, 
drew  his  Sword,  and  ran  hint  through  the  body." 
Others  have  related  the  circumftancesof  his  death  in  a 
Somewhat  different  manner.  It  however  happened  208 
years  before  the  Chriftian  sera.  Cicero,  when  he  was 
quaeftor  in  Italy,  difcovered  his  tomb,  on  which  was 
carved  a  cylinder  and  fpheref .  Some  of  the  works  of 
this  great  mathematician  are  loft,  but  others  are  pre- 
served. His  pieces  which  remain  are,  1.  Two  books 
of  the  Sphere  and  Cylinder.  2.  The  Dimensions  of  a 
Circle.  3.  Of  Centers  of  Gravity,  or  Equiponde- 
rants. 4.  Of  Spheroids  and  Conoids.  5.  Of  Spiral 
Lines.  6.  The  Quadrature  of  a  Parabola.  7.  Ot  the 
Number  of  the  Sand.  8.  Of  Bodies  that  float  on  Fluids. 
The  belt  edition  is  thefe  is  that  publilhed  at  London, 
in  1675,  4to.  Among  the  works  of  Archimedes  which 
are  loft,  we  may  reckon  the  defcriptions  of  the  follow- 
ing inventions,  which  we  may  gather  from  hiinfelfand 
other  ancient  authors.  1.  mp<  t»;  stqxiiis,  or  his  account 
of  the  method  which  he  ufed  to  difcovcr  the  mixture 
of  gold  and  lilver  in  the  crown.  2.  His  defcription  of 
the  Ko^x/«,  orKo^'/ev,  an  engine  to'draw  water  out  of 
places  where  it  is  Stagnated.  Athenzeus,  Speaking  of 
the  prodigious  Ship  built  by  the  order  of  Hiero,  tells 
us,  that  Archimedes  invented  the  cochlion,  by  means 
of  which  the  hold,  notwithstanding  its  depth,  could  be 
drained  by  one  man.  (AumoroQisav,  lib.  b.)  Diodorus 
Siculus  informs  us  (lib.  v.)  that  he  contrived  this  ma- 
chine to  drain  Egypt,  and  that  by  a  wonderful  mecha- 
nifm  it  would  empty  the  water  from  any  depth.  3. 
The  E\/g,  by  means  of  which  (according  10  Atheniens, 
Asir-mo-,  lib.  v.)  he  launched  Hiero's  great  Ship  .4.  The 
Tf/o-TruitcH,  of  the  power  of  which  Tzetzes  gives  ahy- 
pcrbolical  relation,  Ch.il. ii.  hiSt.  35.  5.  The  machines 
he  ufed  in  the  defence  of  Syracufe  againft  Marcellus 


Of  thefe  we  have  an  account  in  Polybins,  Livy,  ar,d  Aiviii])cli 
Plutarch.  6.  His  burning-glaSSes,  with  which  he  is  Said 
to  have  Set  lire  to  the  Roman  galleys.  Galen,  rupiKpetow, 
lib.  iii.  7.  His  pneumatic  and  hydraulic  engines,  con- 
cerning which  he  wrote  books,  according  to  Tzetzes, 
Chil.  ii.  hiSt.  35. 

ARCHIPELAGO,  in  geography,  a  general  term 
Signifying  a  Sea  interrupted  with  illands  ;  it  is  however 
more  efpecially  applied  to  that  lying  between  Europe 
and  Alia,  which  contains  the  illands  anciently  called 
Cvcladcs  and  Sporades.  See  thefe  two  words. 
"  ARCH1PHERACTTVE,  ministers  in  the  Jew- 
ifli  Synagogues  appointed  to  read  and  interpret  the 
Perakim,  or  titles  and  heads  oS  the  law  and  the  pro- 
phets. 

ARCHPRESBYTER,  arch-priest,  a  prieStefla- 
blilhed  in  Some  diocefes  with  a  Superiority  over  the 
reft.  He  was  anciently  chofen  out  of  the  college  of 
prefbytcrs  at  the  pleafure  of  the  bilhop.  Thefe  arch- 
prelbyters  were  much  of  the  Same  nature  with  deans 
in  the  cathedral  churches,  as  the  college  of  prefbyters 
anfwers  to  the  chapter.     See  Presbyter. 

ARCHISYNAGOGUS,  the  chief  of  the  Synagogue  ; 
the  title  of  an  officer  among  the  Jews,  who  prelided 
in  their  Synagogues  and  aifemblics.  The  number  of 
thefe  officers  was  not  fixed,  nor  the  lame  in  all  pla- 
ces :  there  being  70  in  fome,  and  in  others  only  one. 
They  are  Sometimes  called  princes  of  the  fynagoguc, 
and  had  a  power  of  excommunicating  fuch  as  deferved 
that  punifbment. 

ARCHITECT,  a  perfon  (killed  in  architecture,  or 
the  art  of  building;  who  forms  plans  and  defigns  for 
edifices,  conducts  the  work,  and  directs  thefeveral  ar- 
tificers employed  in  it.  The  word  is  derived  from 
afX"h  prlnceps.  and  ?i«™,  jaber,  "  workman  ;  q.  d. 
the  principal  workman. 
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IN  the  utmoft  latitude  of  the  word,  Signifies  the  art 
or  building  in  general  ;  but  the  term  is  moft  fre- 
quently applied  only  to  the  construction  of  fuch  build- 
ings as  are  necellary  for  the  purpofes  of  civil  life,  fuch 
as  houfes,  churches,  halls,  bridges,  porticoes,  ire. 

Hiflory  of  Archit<.t~iure. 

The  origin  of  this  art,  like  that  of  moft  others,  is 
totally  unknown.  We  are  allured,  however,  that  it  is  as 
old  as  Cain  :  for  Mofes  tells  us  that  he  built  acity  ;  tho' 
what  were   the   materials,   or  how  the  buildings  were 
conftructed,  we  are  entirely  ignorant.    It  is  commonly 
1         faid,  that  the  firit  materials  employed  in  buildingwere 
Materials    branches  and  twigs  of  tries,  wherewith  men  conftruc- 
jttftufed  in  tc(j  J]„tS)  fuch  as  the  wigwams  in   ufe   among  the  A- 
lnS-     inerican  Indians  at  prefent.     This,  however,  appears 
disputable.     The   natural   flielter  afforded  by  hollows 
in   the  Sides  ot  mountains  or  rocks,  ii  may  be  Suppofed, 
would   much    more  readily    fuggeft   the   idea  of  uling 
ftoies  and  earth  as  materials  ior  building  honfes.     In- 
deed,  c  mSidering  that  lews  were  not  invented  before 
the  days  o    J  ibal,  Tubal-Cain's  brother,  it  is  very  pro- 
bable that  luch  temporary  houfes  as  the  Indian  wig- 
Vol.  II. 


warns  were  not  originally  known  ;  otherwife  the  me> 
thod  of  covering  poles  with  thelkins  of  beafts,  inftead 
of  Small  branches  or  twigs,  muft  very  Soon  have  taken 
place.  Thefe  temporary  houfes  feem  to  have  come  into 
ufe  only  when  men  began  to  lead  an  idle  wandering 
life,  like  theTartars,  and  could  not  be  at  ;he  trouble  of" 
conftructing  durable  habitations  in  every  place  where 
they  were  obliged  to  wander  with  their  cattle  ;  and  Ja- 
bal  perhaps  from  them  took  the  hint  of  making  por- 
table houfes  or  tents.  "-Accordingly  we  See,  that  no 
nations,  except  thofe  who  arc  in  a  perpetually  unfettled 
ftate,  make  ufe  of  fuch  wretched  materials.  Even  in 
America,  where  ihe  human  race  has  appeared  in  the 
rudeft  form,  they  were  no  Sooner  collected  into  great 
bodies  under  the  emperors  ot  Mexico  and  Peru,  than 
ftone-buildings  began  to  be  erected. 

We  are  not,  therefore,  to  look  for  the  origin  of  ar- 
chitecture in  any  Single  nation  ;  but  in  every  ration, 
when  the  inhabitants  began  to  leave  off  their  fai 
way  of  life,  and  to  become  civilized  ;  and  if  there  is 
any  nation  to  be  found  \\hi(  "  hath  beer  ,iiv.  aj  s  in  a  ci- 
vilized ftate,  we  may  be  ail  red  that  architecture  hath 
always  had  an  exiftence  there.  But  whatever  may  be 
in  this,  the  oiigin  of  regular  buildings  hath  been  de- 
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dttced  from  die  con  ft  motion  of  the  meanefl  huts  in  a 
very  natural  and  plaufible  manner  by  feveral  authors. 
"  Anciently  (fays  Vitruvius)  men  lived  in  woods,  and 
inhabited  caves;    but  in  time,  taking  perhaps  exam- 
t        pie  from  birds,  who  with  great  indultry  build   their 
Primitive    nefts,  they  made  themfelves  huts.     At  fir  ft  they  made 
huts  thefe  huts,  very  probably,  of  a  conic  figure ;  becaufe 

Plate      that  is  a  figure  of  the  fimpleft  ftrueture  ;  and,  like  the 
XXXVI.  i,;rjSj  w]lom  :]ley  imitated,  compofed  them  of  brandi- 
es of  trees,  fpreading  them   wide  at  the  bottom,  and 
joining  them  in  a  point  at  the  top  ;  covering  the  whole 
with  reeds,  leaves,  and  clay,  to  fcreen  them  from  tem- 
Thcirim-   pefts  and  rain. 

r-roveraent.     "  But  finding  the  conic  figure  inconvenient  on  ac- 
count of  its  inclined  fides,  they  changed  both  the  form 
Plate      and  conftruction  of  their  huts,  giving  them  a  cubical 
XXXVI.   figure,  and  building  them  in  the  following  manner  : 
%•»•         Having  marked  out  the  fpace  to  be  occupied  by  the  hut, 
they  fixed  in  the  ground  feveral  upright  trunks  of  trees 
to  form  the  fides,  filling  the  interval  between  them 
with  branches  clofely   interwoven  and  covered  with 
clay.     The  fides    being  thus  completed,   four  large 
beams  were  placed  on  the  uprighttrunks  ;  which,  be- 
ing well  joined  at  the  angles,  kept  the  fides  firm,  and 
likewife  ferved  to  fupport  the  covering  or  roof  of  the 
building,  compofed  of  many  joifts,  on  which  were  laid 
feveral  beds  of  reeds,  leaves,  and  clay. 

"  Infenfibly  mankind  improved  in  the  art  of  building, 
and  invented  methods  to  make  their  huts  lafting  and 
handfome,  as  well  as  convenient.  They  took  off  the 
bark,  and  other  unevennefles,  from  the  trunks  of  trees 
that  formed  the  fides ;  raifed  them,  probably,  above 
the  dirt  and  humidity,  on  ftones;  and  covered  each 
of  them  with  a  flat  ftone  or  flate,  to  keep  off"  the  rain. 
The  fpaces  between  the  ends  of  the  joifts  were  clofed 
with  clay,  wax,  or  fome  other  fubftance ;  and  the  ends 
of  the  joifts  covered  with  thin  boards  cut  in  the  man- 
ner of  triglyphs.  The  pofition  of  the  roof  was  like- 
wife  altered  :  for  being,  on  account  of  its  flatnefs,  un- 
fit to  throw  off  the  rains  that  fell  in  great  abundance 
during  the  winter  feafon,  they  raifed  it  in  the  middle  ; 
giving  it  the  form  of  a  gable  roof,  by  placing  rafters  on 
the  joifts,  to  fupport  the  earth  and  other  materials  that 
compofed  the  covering. 
:•  3-  "  From  this  fimple  conftruction  the  orders  of  archi- 
tecture took  their  rife.  For  when  buildings  of  wood 
were  fet  afide,  and  men  began  to  erect  folid  and  ftate- 
ly  edifices  of  ftone,  they  imitated  the  parts  which  ne- 
neflity  had  introduced  into  the  primitive  huts;  in  fo 
much  that  the  upright  trees,  with  the  ftones  at  each 
end  of  them,  were  the  origin  of  columns,  bafes,  and 
capitals;  and  the  beams,  joifts,  rafters,  and  ftrata  of 
materials  that  formed  the  covering,  gave  birth  to  ar- 
chitraves, frizes,  triglyphs,  and  cornices,  with  the  co- 
rona, the  minifies,  tlie  modillions,  and  the  dentils. 

"  The  firft  buildings  were  in  all  likelihood  rough 
and  uncouth  ;  as  the  men  of  thofe  times  had  neither 
experience  nor  tools :  but  when  by  long  experience 
and  reafoninguponit,  the  artiftshad  eftablilhed  certain 
r  lies,  had  invented  many  inftruments,  and  by  great 
practice  had  acquired  a  facility  in  executing  their  ideas, 
they  made  quick  advances  towards  perfection,  and  at 
length  difcovcred  certain  manners  of  building,  which 
fucceeding  ages  have  regarded  with  the  higheft  vene- 
ration." 


Among  the  ancient  Egyptians,  Aflyrians,  and  Per-  4 
fians,  this  art  was  carried  to  an  incredible  length.  State  of  ar 
The  pyramids  of  Egypt  are  fnch  ftructures  as  would  ch'te(Sur« 
exceed  the  power  of  the  moft  potent  monarch  on  earth  E^yp^ans| 
to  raife  at  this  day.  The  largeft  of  thefe,  according 
to  the  account  of  M.  Goguet,-  is  near  500  feet  high, 
and  contains  313,590  folid  fathoms.  It  is  compofed 
of  ftones  enormoully  large;  many  of  them  being  30 
feet  long,  four  feet  high,  and  three  in  breadth  ;  and 
all  this  huge  mafs  of  building  was  coated  over  with 
fquare  flags  of  marble — The  ftrueture  called  the  laby- 
rinth, in  the  fame  country,  according  to  Herodotus, 
who  faw  it,  excelled  every  thing  which  lie  could  have 
conceived  from  the  imagination  either  of  himfelf  or  o- 
thers.  Within  the  fame  circuit  of  walls  they  had  in- 
clofed  3000  halls,  12  of  which  were  of  a  Angular  form 
and  beauty;  and  of  thefe,  half  were  above,  and  half 
below  ground  ;  and  the  whole  was  terminated  by  a  py- 
ramid 40  fathoms  high.  All  this  prodigious  mafs  of 
building  was  compofed  of  white  marble,  and  the  walls 
were  adorned  with  engravings. — Theobeliiks  were  not 
lefs  aftoniming ;  the  largeft  of  them  being  entire  pieces 
of  granite,  no  lefs  than  180  feet  high. — Near  Andera, 
in  Upper  Egypt,  are  the  ruins  of  a  palace  of  gray  gra- 
nite, the  cielings  of  which  are  fupported  by  columns 
of  fitch  thicknefs,  that  four  men  can  fcarcely  fathom 
them.  The  cielings  themfelves  are  compofed  of  ftones 
of  the  fame  kind,  fix  or  feven  feet  in  breadth  and  18 
feet  in  length.  The  grand  hall  is  112  feet  long,  60 
high,  and  58  broad.  The  roof  of  the  whole  edifice 
is  a  terrace,  on  which  the  Arabs  formerly  built  a  very 
large  village,  the  ruins  of  which  are  fiill  vifible.  5 

Among  the  Babylonians  and  Pcrfians,  too,  fuch  im-  Among  then 
menfe  piles  of  building  have  been  raifed,  as  appear  ut-  Eabylonl-  !> 
terly  inconceivable,  and  incredible  to  many  modern  an-  ?,nsji. 
thors  where  their  former  grandeur  is  not  demonftrable 
by  ruins  vifible  at  this  day.     The  ruins  of  Perfepolis, 
the  ancient  capital  of  Perfia,  were  fo  ftupendous  in  the 
time  of  Avicenna  the  Arab  phyfician,  that  his  coun- 
trymen could  not  believe  fuch  ftructures  poflible  to  be 
erected  but  by  evil  fpirits.  Of  their  extraordinary  mag- 
nificence, indeed,  we  may  have  fome  idea  from  the 
account  of  the  flair-cafes  belonging  to  the  palace.  The 
remains,  fome  time  ago,  confifted  of  95  fteps'of  white 
marble,  fo  broad  and  flat,  that  12  horfes  might  conve- 
niently go  up  abreaft.  (, 

In  thefe  vaft  ftructures,  however,  the  nations  of  whom  Their  bull 
we  fpeak  feem  to  have  regarded  the  greatnefs,  rather  dings  mon 
than  the  elegance  or  ufefulnefs  of  their  works.     In  the  £emark!Ji 
pyramids  and  obelilks  of  Egypt  this  is  exceedingly  "^"an 
confpicuous  ;  but  whether  it  was  fo  in  the  labyrinth  or  eieKance. 
in  the  palace  of  Thebes  above  mentioned,  it  is  impof- 
fible  to  determine,  unlefs  the  buildings  were  entire,  and 
we  knew  for  what  purpofe  they  had  been  deiigned.  If 
the  kings  who  built  the  pyramids  defigned  to  immor- 
talize their  memories  by  building,  they  certainly  could 
not  have  fallen  upon  any  thing  more  proper  fortius  pur- 
pofe ;  though  even  in  this  they  have  fome  how  or  0- 
ther  failed,  the  names  of  thofe  who  erected  them  not 
being  certainly  known  even  in  the  time  of  Herodotus. —  ignorant  1 
It  is  certain,  however,  that  neither  the  ancient  Ally- the  ufe 
ryans  nor  Babylonians  knew  the  method  of  conftruct-  arches, 
ing  arches.     The  roofs  of  all  their  halls  were  flat,  and 
covered  with  prodigioully  large  ftones,  fom<   of  them 


fo  big  as  to  cover  a  whole  room  fingly. 
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of  building  was  alfo  quite  deftitute  of  what  is  now 
called  tajte ;  the  columns  were  ill-proportioned,  and 
their  capitals  executed  in  the  pooreft  manner  imagi- 
nable. This  was  obferved  by  the  Greeks,  who  im- 
proved upon  the  proportions  formerly  ufed,  and  were 
the  inventorsof  three  of  the  five  orders  of  architecture, 
8  viz.  the  Doric,  Ionic,  and  Corinthian.  "  Anciently 
Andofpro-  (fays  Vitruvius)  they  were  ignorant  of  the  art  of  pro- 
portioning portioning  the  various  parts  of  a  building:  they  ufed 
columns  ;  but  they  cut  them  at  hazard,  without  rules, 
without  principles,  and  without  having  any  attention 
to  the  proportions  which  they  ought  to  give  them : 
they  placed  them  likewife  without  any  regard  to  the 
other  parts  of  the  edifice.  Dorus,  fon  of  Helen  and 
grandfon  of  Deucalion,  having  caufed  a  temple  to  be 
built  at  Argos  in  honour  of  Juno,  that  edifice  was 
Origin  of  f0lin(j  by  chance  to  be  constructed  according  to  the 
tafte  and  proportions  of  the  order  which  afterwards 
they  called  Doric.  The  form  of  this  building  having 
appeared  agreeable,  they  conformed  to  it  for  the  con- 
ftrudtion  of  edifices  which  they  afterwards  had  to 
build. 

"  About  the  fame  time,  the  Athenians  fent  into  A- 
fia  a  colony  under  the  conduct  of  Ion,  nephew  of  Do- 
rus: this  undertaking  had  very  good  fuccefs.  Ion 
feized  on  Caria,  and  there  founded  many  cities :  thefe 
new  inhabitants  thought  to  build  temples..  They  pro- 
pofed  for  a  model  that  of  Juno  at  Argos ;  but,  igno- 
rant of  the  proportion  which  they  ought  to  give  to  the 
columns,  and  in  general  to  the  whole  edifice,  they 
fought  for  rules  capable  of  regulating  their  operation. 
Thefe  people  wanted,  in  making  their  columns  fuffi- 
ciently  ftrong  to  fupport  the  whole  edifice,  to  render 
them  at  the  fame  time  agreeable  to  the  fight.  For 
this  purpofc,  they  thought  to  have  given  it  the  fame 
proportion  that  they  found  between  the  foot  of  a  man 
and  the  reft  of  his  body.  According  to  their  ideas, 
the  foot  made  a  fixth  part  of  the  human  height:  in 
confequence,  they  gave  at  firft  to  a  Doric  column, 
taking  in  its  chapiter,  fix  of  its  diameters ;  that  is  to 
fay,  they  made  it  fix  times  as  high  as  it  was  thick : 
afterwards  they  added  to  it  a  feventh  diameter. 

This  new  order  of  architecture  was  not  long  in 
giving  birth  to  a  fecond  :  they  would  immediately  go 
beyond  their  firft  invention.  The  Ionians  tried  to 
throw  ftill  more  delicacy  and  elegance  into  their  edifi- 
ces. They  employed  the  fame  method  which  they  had 
before  put  in  practice  for  the  compofition  of  the  Doric 
order  :  but  inftead  of  taking  for  a  model  the  body  of-a 
man,  the  Ionians  were  regulated  by  that  of  a  woman. 
With  a  view  to  make  the  columns  of  this  new  order 
more  agreeable  and  more  pleafing,  they  gave  them 
eight  times  as  much  height  as  they  had  diameter. 
They  alfo  made  channelings  all  along  the  trunk  to  imi- 
tate the  folds  of  the  robes  of  women  :  the  volutes  of 
the  chapiter  reprefenied  that  part  of  the  hair  which 
hung  in  curls  on  each  fide  of  the  face.  The  Ioniansad- 
ded,  laftly,  to  thefe  colums  a  bafe,  which  was  not  in 
ufe  in  the  Doric  order."  According  to  Vitruvius, 
thefe  bafes  were  made  in  the  manner  of  twifted  cords, 
as  a  kind  of  cafe  for  the  columns.  This  order  of  ar- 
chitecture was  called  link,  from  the  name  of  the  peo- 
ple who  had  invented  it. 

Such  is  the  account  given  by  Vitruvius  of  the  origin 
of  improvements  in  the  proportion  of  columns.     Had 


Of  the  Ionic 


thefe  improvements,  however,  exiftcd  in  fuch  early 
times,  Homer,  who  was  greatly  pofterior  to  them,  would 
certainly  have  made  mention  of  ibmeihingof  that  kind  ; 
but  in  all  his  writings  he  gives  us  no  account  of  any 
thing  like  columns  of  ftone,  but  ufes  a  word  which 
would  rather  incline  us  to  think  that  his  columns  were 
nothing  more  than  bare  pofts. 

■  It  is  remarkable,  that  improvements  in  architecture 
did  not  take  place  in  any  nation  till  after,  6r  about,  the 
time  that  Jerufalem  was  taken  by  Nebuchadnezzar. 
The  grandeft  buildings  erected  among  the  Affyrians 
feem  to  have  owed  their  exiftence  to  this  monarch  ;  and 
it  can  fcarce  be  imagined  that  he  would  not  endeavour 
to  imitate  the  architecture  of  Solomon's  temple,  to 
which,  by  his  conqueft  of  Jerufalem,  he  had  full  ac- 
cefs. — It  is  alfo  remarkable,  that  the  dimenfions  of  the 
two  pillars,  Jachin  and  Boaz,  fct  up  by  Solomon,  very 
nearly  correfpond  with  thofe  of  the  Doric  order,  firft 
invented  by  the  Greeks,  and  which  originally  came 
from  their  colonies  fettled  in  Afia  Minor.  The  height 
of  Solomon's  pillars,  without  the  chapiter,  was  iS  cu- 
bits ;  that  of  the  chapiter  itfelf  was  five  cubits  ;  the 
circumference  was  12  cubits;  from  whence,  according 
to  the  fcripture  language,  we  may  reckon  the  diame- 
ter to  have  been  exactly  four  cubits.  Had  they  been 
a  fingle  cubit  higher,  they  would  have  been  precifely 
of  the  fame  height  with  columns  of  the  original  Doric 
order.  We  do  not  indeed  mean  to  afTert,  that  this  fa- 
mous temple  gave  a  model  of  architecture  to  the  whole 
world;  although  it  is  fcarce  conceivable  but  imitations 
of  it,  as  far  as  could  be  known,  muft  have  taken  place 
among  many  nations. 

Notwithstanding  all  their  defects,  however,  the  E- 
gyptian  buildings  undoubtedly  have  an  air  of  vaft  gran- 
deur and  magnificence,  if  we  may  credit  the  defcription 
given  of  one  of  their  banqueting-rooms  by  Vitruvius. 
The  ufiial  fize  of  one  of  thefe  rooms  was  from  100  to 
1  jo  feet  in  length,  and  its  breadth  fomevvhat  more 
than  half  its  length.  At  the  upper  end,  and  along  the 
two  fides,  they  placed  rows  of"  pillars  tolerably  well 
proportioned  to  one  another,  though  not  of  any  regular 
order;  and  at  the  lower  part  they  made  a  magnifi- 
cent and  fpacious  entrance ;  this,  with  its  ornaments, 
feems  to  have  taken  up  one  end  of  the  building  entire. 
We  are  not  told  that  there  were  any  pillars  there  ;  tho' 
perhaps  they  placed  two  or  more  towards  the  angles  on 
each  fide,  for  uniformity,  the  central  fpace  being  e- 
nough  for  an  enrance  in  the  grandeft  and  moft  augufl 
manner.  Thefe  rows  of  columns  were  fet  at  a  diftance 
from  the  wall,  forming  a  noble  portico  along  the  two 
fides  and  upper  end  of  the  building.  Upon  the  pillars 
was  laid  an  architrave  ;  and  from  this  was  carried  up  a 
continued  wall  with  three  quarter  columns,  anfwering 
directly  to  thofe  below,  and  in  proportion  one- fourth 
fmaller  in  all  their  parts.  Between  thefe  three  quarter 
columns  were  placed  the  windows  for  enlightening  the 
building.  From  the  tops  of  the  lower  pillars  to  the 
wall  was  laid  a  floor :  this  covered  the  portico  over- 
head within,  and  made  on  the  outfide  a  platform,  which 
was  furrounded  by  a  corrider  with  rails  and  ballufters. 
This  was  terraced,  and  ferved  as  a  plain  for  people  to 
walk  on ;  and  from  this  they  could  look  through  the 
windows  down  into  the  room.  To  this  terrace  there 
was  no  covering  required,  as  the  Egyptians  were  in  no 
fear  of  rain.  The  Egyptians  decorated  this  fort  of 
E  e  2  building 
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building  with  flames;  and  no  kind  of  ornament  could 
anfwer  it  fo  well,  as  the  light  cannot  fall  upon  ltatucs 
to  fuch  advantage  in  any  direction,  as  when  it  comes 
from  above,-  in  fuch  a  regular,  proportioned,  and  unin- 
terrupted manner. 
Ancientar-      We  nave  already  taken  notice,  that  among  the  an- 
cliiteclurc    cient  Egyptians,  Perfians,  and   Babylonians,  the  vail 
fhperiorin  ftrength   and   extent  of  their  buildings  fe ems  to  have 
grandeur  to  been  w!lnt  t|ley  chjefly  vaiued  ;  and  in  this  they  ccr- 
the  modern  lajn]y  as  mnch  excelled  the  Greeks  and  modern  nations, 
as  the  latter  excel  them  in  the  beautiful  proportion 
and  elegance  of  their  itructures.     There  are  not  want- 
ing, however,  fome  modern  authors,  who  endeavour  to 
deprive  the  ancients  of  what  is  juffly  their  due,  and 
willhave  every  thingtobe  exaggerated  which  feems be- 
yond the  power  of  modern  princes  to  accomplifh.     In 
this  wayM.  Goguet  remarkably  diftinguiihes  himfelf; 
and  that  without  giving  any  reafon  at  all,  but  merely 
that  he  takes  it  into  his  head.    Speaking  of  the  won- 
ders of  ancient  Babylon,   "  All  thefe  works  (fays  he), 
io  marvellous  in  the  judgment  of  antiquity,  appear  to 
me  to  have  been  extremely  exaggerated  by  the  authors 
who  hive  fpoken  of  them.    How  can  we  conceive,  in 
effect,  that  the  walls  of  Babylon  could  have  been  318 
feet  high  and  81  in  thicknefs,  in  a  compafs  of  near 
ten  leagues  I"  To  this  we  may  ealily  reply,  that  the 
pyramids  of  Egypt,  and  the  immenfe  wall  which  di- 
vides China  from  Tartary,  mow  us,  that  even  fuch  a 
work  as  the  wall  of  ancient  Babylon  is  faid  to  have 
been  is  not  altogether  incredible.     The  lowed  com- 
putation of  the  dimenfion  of  the  Chinefe  wall  is,  that 
it  extends  in  length  1200  miles,  is  eighteen  feet  high  at  a 
medium,  and  as  many  thick;  according  to  which  com- 
icion,    it  mufl  contain  9,504,000  folid    fathoms; 
and  yet,  if  we  may  credit  the  Chinefe  hiftorians,  this 
immenfe  mafs  of  building  was  fmifhed  in  five  years.  If 
therefore  we  can  fuppofe  Nebuchadnezzar,  or  whoever 
fortified  the  city  of  Babylon,  to  have  been  capable  of 
employing  as  many  men  for  10  years  as  were  employ- 
ed in  raifing  the  Chinefe  wall,  we  may  fuppofe  him 
able  to  have  fortified  the  city  of  Babylon  as  flrongly  as 
it  is  faid  to  have  been  ;  for  the  mafs  of  building  is  not 
quite  double  that  of  the  Chinefe  wall,  though  nearly 
fo,  amounting  to   18,189,600  folid  fathoms.     When 
our  author  afterwards  gafconades  about  the  works  of 
tue  French  king,  it  is  difficult  to  avoid  laughter  at 
hearing  him  declare,  that  "  infinitely  more  money  has 
been  expended,  and  much  more  genius  required,  as  well 
as  more  power,  tafle,  and  time,  to  finifh  Verfailles, 
with  all  its  defects,  than  to  conftruct  a  pyramid,  or  e- 
recl  an  obelifk."     The  genius,  tafte,  and  time,  we 
(hall  not  difpute;  but  as  the  fame  author  confeifes  that 
100,000  men  were  employed  for  30  years  together  in 
the  conftruction  of  the  largeft  pyramid,  we  think  the 
power  may  juftly  be  doubted.     This  doubt  will  appear 
flill  the  more  rcafonable,  when  we  conlidcr  what  time 
the  above-mentioned  number  of  men  would  have  taken 
to  accomplifh  fome  of  the  works  of  which  M.  Goguet 
boafls  fo  much.     The  canal  of  Languedoc,  he  tells  us, 
extends  in  length  upwards  of  70  leagues,  and  required 
the  removal  of  two  millions  of  cubic  fathoms  of  earth. 
This  was  no  doubt  a  great  work;  but  had   100,000 
men  been  employed  upon  it  at  once,  they  mufl  have 
removed  this  quantity  of  earth  in  three  weeks,  fiippof- 
ing  each  to  have  removed  only  a  linglc  fathom  a  day. 


Nor  can  we  imagine,  that  any  modern  work  will  at  all 
Hand  in  competition  with  the  works  of  the  ancients 
as  to  greatnefs,  whatever  they  may  do  in  other  re- 
flects. I4 

As  to  the  improvements  in  architecture,  the  Greeks  Architect 
were  undoubtedly  the  firft  European  nation  who  began  tureimpr«- 
to  diflinguifh  themfelves  in   this  May.     Whence  they  vedbythe 
took  the  firft  hint  of  improvement,  we  have  no  means  Gre 
of  knowing:  though,  as  we  have  already  hinted,  it  is 
fcarce  credible  but  that  Solomon's  temple  muft  have 
fomewhat  contributed  thereto ;  efpecially  as  we  learn 
from  Scripture,  that  the  capitals  of  the  columns  there 
were  ornamented  in  the  richeft  manner.  The  origin  of 
the  Doric  and  Ionic  orders  we  have  already  given  an 
account  of  from  Vitruvius  ;  to  which  we  mayadd,  that 
the  volutes,  which  are  the  peculiar  ornament  of  the  Io- 
nic capital,  are  by  fome  faid  to  reprefent  the  natural 
curling   down  of  a  piece  of  bark  from  the  top  of  a 
beam,  which  is  fnppofed  to  have  been  the  firft  kind  of       IS 
column. — The  Corinthian  order  was  not  invented  till  Origin  of 
long  after  the  others,  and  is  faid  to  have  taken  its  rife-thc  Cori 
from  the  following  accident:  A  bafket  had  been  let thiauord. 
upon  the  ground,  and  covered  with  a  fquare  tile  ;  there 
grew  near  it  a  plant  of  acanthus  or  bears-breech  ;  the 
leaves  fhot  up  and  covered  the  outer  furface  of  the 
bafket;  and  as  the  ftalks  rofe  up  among  them,  they 
foon  reached  the  tile  which  overhung  the  edges  of  the 
bafket  at  the  top;  this  flopping  their  courfe  upwards, 
they  curled  and  twifted  themfelves  into  a  kind  of  vo- 
lutes.  In  this  fituation  a  fculptor,  Callimachus,  law  it ; 
the  twifted  part  of  the  flalk  reprefented  to  him  the  vo- 
lutes of  the  Ionic  capital,  which,  as   they  were  here 
fmaller,  and  more  numerous,  appeared  in  a  new  form  : 
he  faw  the  beauty  of  railing  them  among  leaves,  and 
was  ftruck  with  the  reprefentation  of  a  noble  and  lofty 
capital;  which  bcingafterwards  put  into  execution,  has 
been  univerfally  admired.  lb 

In  their  private  houfes  the  Greeks  had  greater  conve-  Private 
nience,  but  mnch  lefs  magnificence,  than  the  Romans,  houfes  of 
as  the  former  referved  the  ufe  of  their  grandeft  archi-  the  Greeks. 
tecturc  for  their  temples  and  public  buildings.  The  en- 
trance to  their  private  houfes,  however  large  they  were, 
was  always  final!,  narrow,  and  plain.  The  whole  edi- 
fice ufually  confuted  of  two  courts,  and  feveral  ranges 
of  building.  The  porter's  lodge,  if  fuch  a  phrafe  may 
be  allowed,  was  ufually  on  the  right  hand  of  this  nar- 
row entrance,  and  oppofite  to  this  were  the  flables. 
From  this  entrance  one  came  into  the  firft  or  fmaller 
court.  This  had  piazzas  on  three  fides;  and  on  the 
fourth,  which  was  ufually  the  fouth  iidc,  there  were 
hutments  of  pilafters,  which  fupported  the  more  inward 
parts  of  the  ceiling. — A  fpace  being  thus  left  between 
the  one  and  the  other,  they  had  places  for  the  lodgings 
of  men  and  maid  fcrvants,  and  fuch  as  had  the  princi- 
pal care  of  the  houfe.  Upon  the  fame  floor  with  thefe 
butments  they  had  feveral  regular  apartments,  confift- 
ing  of  anantichamber,  a  chamber,  and  clofets;  and  a- 
bout  the  piazzas,  rooms  for  eating,  and  other  common 
purpofes. — Oppofite  to  the  .entrance  was  a  lobby  or 
veflibulc,  through  which  lay  the  paifage  into  the  feve- 
ral rooms;  and  through  this,  in  front,  one  entered  a 
large  pafTage,  which  "led  into  the  larger  or  principal 
fquare.  Round  this  they  had  four  piazzas,  which,  in 
the  common  way  of  building,  were  all  of  one  height; 
bat,  in  more  magnificent  houfes,  they  made  that  which 
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faced  the  great  entrance  loftier,  and  every  way  nobler, 
than  the  other  three.  A  nobleman  of  Rhodes  added 
this  to  the  common  method  of  building  ;  and  it  was 
thence  called  the  Rhodiau  manner.  In  this  more  noble 
part  of  the  building  were  the  apartments  of  the  family. 
Thefe  were  adorned  with  lofty  galleries,  and  here  were 
the  bell  rooms  :  they  were  called  the  mens  apartments ; 
for,  in  rude  times,  the  Greeks  lodged  their  wives  and 
female  relations  in  the  beft  rooms  of  the  firft  court, 
where  they  had  alfo  their  feparate  and  detached  place. 
The  two  (ides  of  this  larger  court  were  kept  for  the  re- 
ception of  vifitors  ;  and  fervants  were  appointed  to  wait 
upon  them.  The  matter  of  the  houfe  entertained  his 
guefts  the  firft  day  in  his  own  apartments  ;  but  after 
this,  how  long  foever  they  ftaid,  they  lived  without  re- 
ftraint  in  one  of  thofe  feparate  piazzas,  and  joined  the 
family  only  when  they  chofe  it.  Thus  was  the  upper 
end  and  two  fides  of  the  great  court  difpofed  of;  and 
its  lower  end,  being  the  fame  range  of  building  that 
was  the  upper  end  of  the  firft  court,  held  the  lady  of 
I?  the  houfe  and  her  female  friends. 
Of  the  Ro-  The  Romans  borrowed  their  architecture  from  the 
mau».  Greeks,  but  did  not  imitate  them  in  the  modefty  of 
theirprivate  dwellings.  They  placed  the  principal  front 
of  their  houfe  towards  the  fouth,  and  on  this  they  be- 
ftowed  all  the  decoration  of  expenfive  ornament.  They 
had  here  lofty  galleries  and  fpacious  rooms,  and  every 
thing  carried  an  air  of  greatnefs  and  fliow.  In  their 
country  honfes  they  preferved  the  fame  fituation  and 
the  fame  front,  but  the  inner  diftribntion  was  different. 
At  the  entrance  they  placed  the  meaner  and  more  of- 
feniive  offices,  after  the  manner  of  the  Greeks.  The 
firft  gallery,  which  received  the  ftranger  at  his  entrance, 
had  on  one  fide  a  paifage  to  the  kitchen,  and  on  the 
other  to  the  ftalls  where  they  kept  cattle,  that  their 
noife  or  fmell  might  not  be  oifenfive  within,  while  yet 
they  were  in  readinefs  for  all  fervices.  Thefe  ftalls  were 
placed  to  the  left,  as  in  the  Greek  honfes  ;  on  the 
right  was  the  kitchen,  which  had  its  light  from  above, 
and  its  chimney  in  the  middle.  Farther  within  the 
building  were  placed  on  one  fide  bathing-rooms,  and 
on  the  other  family-conveniences,  in  the  manner  of  our 
butteries  and  ftore-rooms :  the  bathing-rooms  were  on 
the  left,  and  the  others  on  the  right.  Backwards,  and 
full  to  the  north,  they  placed  their  cellars,  for  fear  of 
the  fun,  and  over  thefe  were  other  ftore-rooms.  From 
this  part  of  the  ftructure  one  came  into  the  court ;  for 
in  thefe  there  generally  was  only  one  court :  this  was 
taken  up  by  fervants,  and  thofe  who  had  the  care  of  the 
cattle ;  and  on  each  fide  there  were  ftalls  for  the  cattle. 
In  front  from  the  entrance,  but  very  far  from  all  thefe 
annoyances,  flood  the  nobler  apartments  for  the  mafter 
x%  of  the  family. 
Decline  of-  How  magnificent  the  Romans  were  in  their  temples 
the  art  a-  and  public  buildings,  is  yet  to  be  feen  in  what  remains 
ong  the  0f  them,  and  which  are  not  only  models  for  all  modern 
nans.  architects,  but  have  never  been  furpafled  or  even  equal- 
led to  this  day.  But  though  the  art  of  architecture 
continued  almoft  at  its  higheft  pitch  among  the  Ro- 
mans for  two  centuries,  it  declined  exceedingly  as  the 
empire  began  to  fail.  Tacitus  relates,  that  after  the 
battle  of  Actium  no  men  of  genius  appeared  ;  and  af- 
ter the  reign  of  Alexander  Severus,  a  manner  of  build- 
ing altogether  confufed  and  irregular  was  introduced, 
■wherein  nothing  of  the  true  graces  and  majefty  of  the 


former  was  preferved.  "When  the  empire  was  entirely        19 
over-run  by  the  Goths,  the  conquerors  naturally  intro-  Gothic 
duced  their  own  method  of  building.    Like  the  ancient  j"a."""0^ 
Egyptians,  the  Goths  feem  10  have  been  more  fiudious  •" 

to  amaze  people  with  the  greatnefs  of  their  buildings 
than  to  pleal'e  the  eye  with  the  regularity  of  their 
ftructure,  or  the  propriety  of  their  ornaments.  They 
corrected  themfelves,  however,  a  little  by  the  models  of 
the  Roman  edifices  which  they  faw  before  them  :  but 
thefe  models  themfelves  were  faulty  ;  and  the  Goths 
being  totally  deftitnte  of  genius,  neither  architecture 
nor  any  other  art  could  be  improved  by  them. 

Moft  writers  who  mention  the  ancient  buildings 
in  Britain,  particularly  the  religions  ones,  notwith- 
ftanding  the  linking  difference  in  thc-ftyles  of  their 
conftruction,  clafs  them  all  under  the  common  deno- 
mination of  Gothic ;  a  general  appellation  by  them  ap- 
plied to  buildings  not  exactly  conformable  to  fome  one 
of  the  five  orders  of  architecture.  Our  modern  anti- 
quaries, more  accurately,  divide  them  into  Saxon. — 
Normaflj — and  Saracenic,  or  that  fpecies  vulgarly  tho' 
improperly  called  modern  Gothic. 

It  has  been  maintained  by  fome,  that  the  Saxon  of  the  Sax- 
churches,  after  they  began  to  be  built  with  ftone,  con-  onandNor- 
fifled  only  of  upright  walls,  without  pillars  or  arches,  man  ftjle» 
the  conftruction  of  which  it  is  alleged  they  were  en- 
tirely ignorant  of.  But  this  opinion  is  not  only  con- 
tradicted by  the  tefiimony  of  fcveral  contemporary  or 
very  ancient  writers,  who exprefsly  mention  them  both, 
but  alfo  by  the  remains  of  fome  edifices  univerfally  al- 
lowed to  be  of  Saxon  workmanlhip,  one  of  them  the 
ancient  conventual  church  at  Ely.  Indeed,  it  is  highly 
improbable  that  the  Saxons  could  be  ignorant  of  fo 
ufeful  a  contrivance  as  the  arch.  Many  of  them,  built 
by  the  Romans,  they  mult  have  had  before  their  eyes; 
fome  of  which  have  reached  our  days:  two  particularly 
are  now  remaining  in  Canterbury  only  ;  one  in  the 
caflle-yard,  the  othe'r  at  Riding-gate.  And  it  is  not 
to  be  believed,  that  once  knowing  them  and  their  con- 
venience, they  would  neglect  to  make  ufe  of  them  ;  or 
having  tiled,  would  relinquifh  them.  Befides,  as  it  ap- 
pears from  undoubted  authorities  they  procured  work- 
men from  the  Continent  to  conftruct  their  capital  build- 
ings, "  according  to  theRoman  manner,"  this  alone 
would  be  fufficient  to  confute  that  ill-grounded  opinion  ; 
and  at  the  fame  time  proves,  that  what  we  commonly 
call  Saxon,  is  in  reality  Roman  architefture. 

This  was  the  ftyle  of  building  practiced  all  over  Eu- 
rope ;  and  it  continued  to  be  ufed  by  the  Normans, 
after  their  arrival  here,  till  the  introduction  of  what  is 
called  the  modern  Gothic,  which  was  not  till  about  the 
end  of  the  reign  of  Henry  II.  fo  that  there  feems  to 
be  little  or  no  grounds  for  a  diftinction  between  the 
Saxon  and  Norman  architecture.  Indeed  it  is  faid,  . 
the  buildings  of  the  latter  were  of  larger  dimenfions 
both  in  height  and  area  ;  and  they  were  conftructed 
with  a  ftone  brought  from  Caen  in  Normandy,  of 
which  their  vt  orkmen  were  peculiarly  fond  :  but  this  was 
limply  an  alteration  in  the  fcale  and  materials,  aud  not  in 
the  manner  of  the  building.  The  ancient  parts  of  moft 
of  our  cathedrals  are  of  this  early  Norman  work. — The 
characterise  marks  of  this  ftyle  are  thefe  :  The  walls 
are  very  thick,  generally  without  buttreffes ;  the  arches,  , 
both  within  and  without,  as  well  as  thofe  over  the 
doors   and  windows,-  femicircular,    and  fupported  by 
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very  folid,  or  rather  clumfy,  columns,  with  a  kind  of 
regular  bafe  and  capital :  in  fhort,  plainnefs  and  foli- 
dity  conftitute  the  linking  features  of  this  method  of 
building.     Neverthelefs,  the  architects  of  thofe  days 
fometimes  deviated  from  this  rule  :  their  capitals  were 
adorned  with  carvings  of  foliage,  and  even  animals  ; 
and  their  mallive  columns  decorated  with  fmall  half 
columns  united  to  them,  and  their  furfaces  ornamented 
with  fpirals,  fquares,  lozenge  net-work,  and  other  fi- 
gures, either  engraved  or  in  relievo.   Various  inftances 
of  thefe  may  be  feen  in  the  cathedral  of  Canterbury, 
particularly  the  under-croft,  the  monaftery  at  Lindis- 
farn  or  Holy  illand,   the  cathedral  at  Durham,  and 
the  ruined  Choir  at  Orford  in  Suffolk.     The  columns 
i,  i,  i,  i,  (Plate  XXXV.),  are  at  the  -monaftery  of 
Lindisfarn  or  Holy  illand.     Thofe  2,  2,  2,  belong  to 
the  ruined  chancel  at  Orford  in  Suffolk.     N°  3  is  at 
Chrifl-church,  Canterbury.    N°  4,  a  column  with  two 
remarkable  projections  like  claws,  in  the  fouth  aille  of 
ai       Romfey-church,  Hampfliire. 
Of  the  mo-      -po  wnat  country  or  people  the  modern  Gothic,  or 
dcrn  Go-    ^  ^y]e  Q£  |3Ujjjjng  witn  p0jnted  arches  fo  called, 
racenic  ""     °wts  its  origin,  fcems  by  no  means  fatisfactorily  de- 
ftyle.  termiued.     Some  have  imagined  it  may  poffibly  have 

taken  its  rife  from  thofe  arcades  we  fee  in  the  early 
Norman  or  Saxon  buildings  or  walls,  where  the  wide 
fcmicircular  arches  crofs  and  interfect  each  other,  and 
form  at  their  interferon  a  narrow  and  fharp-poinud 
arch  :  But  it  is  more  generally  conjectured  to  be  of 
Arabian  extraction,  and  to  have  been  introduced  into 
Europe  by  fome  perfons  returning  from  the  Crufades 
in  the  Holy  Land.  Sir  Chriftopher  Wren  was  of  that 
opinion,  and  it  has  been  fubferibed  to  by  moft  writers 
who  have  treated  on  this  fubject. 

"  Modern  Gothic,  as  it  is  called  (Says  Rious),  is 
diflinguifhed  by  the  lightnefs  of  its  work,  by  the  ex- 
ceflive  boldnefs  of  its  elevations  and  of  its  feftions  ; 
by  the  delicacy,  profufion,  and  extravagant  fancy  of 
its  ornaments.  The  pillars  of  this  kind  are  as  {lender 
as  thofe  of  the  ancient  Gothic  are  maflive  ;  fucli  pro- 
ductions, fo  airy,  cannot  admit  the  heavy  Goths  for 
their  author.  How  can  be  attributed  to  them  a  ftyle 
of  architecture,  which  was  only  introduced  in  the  tenth 
century  of  our  asra,  feveral  years  after  the  deftruction 
of  all  thofe  kingdoms,  which  the  Goths  had  raifed 
upon  the  ruins  of  the  Roman  empire,  and  at  a  time 
when  the  very  name  of  Goth  was  entirely  forgotten? 
From  all  the  marks  of  the  new  architecture,  it  can  only 
be  attributed  to  the  Moors  ;  or,  whatisthe  fame  thing, 
to  the  Arabians  or  Saracens,  who  have  exprelfed,  in 
their  architecture,  the  fuue  tafle  as  in  their  poetry  ; 
both  the  one  and  the  other  falfely  delicate,  crowded 
with  fuperfluous  ornaments,  and  often  very  unnatural: 
the  imagination  is  highly  worked  up  in  both  ;  but  it  is 
an  extravagant  imagination  ;  and  this  has  rendered  the 
edifices  of  the  Arabians  (we  may  include  the  other  o- 
rientals)  as  extraordinary  as  their  thoughts.  If  any 
one  doubts  of  this  alfertion,  let  us  appeal  to  any  one 
who  has  feen  the  mofqucs  and  palaces  of  Fez,  or  fome 
of  the  cathedrals  in  Spain  built  by  the  Moors:  one 
^nodel  of  this  fort  is  the  church  at  Burgos  ;  and  even 
Britain  there  are  not  wanting  feveral  examples 
of  the  fame  ;  fuch  buildings  have  been  vulgarly  called 
modern  Gothic,  bit  their  true  appellation  is  Arabic, 
•Saracenic,  or  Morcf  jue. — This  manner  was  introduced 


into  Europe  through  Spain.  Learning  flouriflied  anion  g 
the  Arabians  all  the  time  that  their  dominion  was  in 
full  power ;  they  ftudied  philofophy,  mathematics, 
phyfic,  and  poetry.  The  love  of  learning  was  at  once 
excited  ;  in  all  places  that  were  not  at  too  great 
a  diitance  from  Spain,  thefe  authors  were  read  ;  and 
fuch  of  the  Greek  authors  as  they  had  tranflated  into 
Arabic,  were  from  thence  turned  into  Latin.  The 
phyfic  and  philofophy  of  the  Arabians  fpread  themfelves 
in  Europe,  and  with  thefe  their  architecture  :  many 
churches  were  built  after  the  Saracenic  mode  ;  and  o- 
thers  with  a  mixture  of  heavy  and  light  proportions, 
the  alteration  that  the  difference  of  the  climate  might 
require,  was  little,  if  at  all  confidered.  In  molt  fou- 
thern  parts  of  Europe,  and  in  Africa,  the  windows 
(before  the  11  fe  of  glafs),  made  with  narrow  apertures, 
and  placed  very  high  in  the  walls  of  the  building,  occa- 
fioned  a  (hade  and  darknefs  within  fide,  and  were  all 
contrived  to  guard  againft  the  fierce  rays  of  the  fun  ; 
yet  were  ill  fuited  to  latitudes,  where  that  glorious  lu- 
minary fhades  its  feebler  influences,  and  is  rarely  feen 
but  through  a  watery  cloud." 

Mr  Grofe,  however,  thinks  the  above  opinion  is  not 
fufRciently  favoured  by  the  obfervations  of  feveral  learn- 
ed travellers  who  have  accurately  furveyed  the  ancient 
mode  of  building  in  thofe  parts  of  the  world.  Thus 
Cornelius  le  Brun,  an  indefatigable  and  inquifitive  tra- 
veller, has  publifhed  many  views  of  eaftern  buildings, 
particularly  about  the  Holy  Land  :  in  all  t-hefe,  only 
one  Gothic  ruin,  the  church  near  Acre,  and  a  few 
pointed  arches,  occur  ;  and  thofe  built  by  the  Chri< 
ftians  when  in  pofTeflion  of  the  country.  Near  Ifpa- 
han,  in  Perlia,  he  gives  feveral  buildings  with  pointed 
arches  :  but  thefe  are  bridges  and  caravanferas,  whofe 
age  cannot  be  afcertained  ;  confequently  arc  as  likely 
to  have  been  built  after  as  before  the  introduction  of 
this  ftyle  into  Europe.  At  Ifaphan  itfelf,  the  mey 
doen,  or  grand  market-place,  is  furrounded  by  divers 
magnificent  Gothic  buildings  ;  particularly  the  royal 
mofque,  and  the  Talael  Ali-kapie,  or  theatre.  The 
magnificent  bridge  of  Alla-werdie-chan,  over  the  river 
Zenderoet,  540  paces  long  and  17  broad,  having  33 
pointed  arches,  is  alfo  a  Gothic  ftructure  ;  but  no 
mention  is  made  when  or  by  whom  thefe  are  built. 
The  Chiaer  Baeg,  a  royal  garden,  is  decorated  with 
Gothic  buildings;  but  thefe  were,  itisfaid,  built  only 
in  the  reign  of  Scha  Abbas,  who  died  anno  1629. 
One  building  indeed,  Mr  Grofe  admits,  feems  at  firft 
as  if  it  would  corroborate  this  alfertion,  and  that  the 
time  when  it  was  erected  might  be  in  fome  degree  fix- 
ed ;  it  is  the  tomb  of  Abdalla,  one  of  the  apoltles  of 
Mahomet,  probably  him  furnamed  Abu  Beer.  "  If  this 
tomb  (fays  he)  is  fuppofed  to  have  been  built  foon  af- 
ter his  death,  eftimating  that  even  to  have  happened 
according  to  the  common  courfe  of  nature,  it  will 
place  its  erection  about  the  middle  of  the  feventh  cen- 
tury :  but  this  is  by  far  too  conjectural  to  be  much 
depended  on.  It  alfo  feems  as  if  this  was  not  the  com- 
mon ftyle  of  building  at  that  lime,  from  the  temple  of 
Mecca  ;  where,  if  any  credit  is  to  be  given  to  the 
print  of  it  in  Sale's  Koran,  the  arches  are  femicircu- 
lar.  The  tomb  here  mentioned  has  one  evidence  to 
prove  its  antiquity;  that  of  being  damaged  by  the  in- 
juries of  time  and  weather.  Its  general  appearance 
much  rcfeniblcs  the  eaft  end  of  the  chapel  belonging 
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to  Ely  Houfe,  London,  except  that  which  is  filled  up 
there  by  the  great  window  :  in  the  tomb  is  an  open 
pointed  arch,  where  alfo  the  columns  or  pinnacles  on 
each  fide  are  higher  in  proportion." 

As  to  the  fiippofition  that  this  kind  of  architecture 
was  brought  into  Spain  by  the  Moors  (who  pollefled 
themfelves  of  a  great  part  of  that  country  the  begin- 
ning of  the  eighth  century,  which  they  held  till  the 
latter  end  of  the  fifteenth),  and  that  from  thence,  by 
way  of  France,  it  was  introduced  into  Britain  this 
at  firft  feems  plaufible  :  though,  accoding  to  Mr  Grofe, 
the  only  inftance  which  feems  to  corroborate  this  hy- 
pothefis,  or  at  leaft  the  only  one  proved  by  authentic 
drawings,  is  the  mofque  at  Cordua  in  Spain  ;  where, 
if  we  may  judge  from  the  views  publiihed  by  Mr  Swin- 
burn,  although  molt  of  the- arches  are  circular  or  horfe- 
fhoe  fafhion,  there,  are  fome  pointed  arches  formed  by 
the  interfeetion  of  two  fegments  of  a  circle.  This 
mofque  was,  as  it  is  there  faid,  begun  by  Abdoulrah- 
man  I.  w-ho  laid  the  foundation  two  years  before  his 
death,  and  was  finilhed  by  his  fon  Hiflem  or  Ifcan 
about  the  year  800.  If  thefe  arches  were  part  of  the 
original  ftructure,  it  would  be  much  in  favour  of  the 
fuppofition ;  but  as  it  is  alfo  faid  that  edifice  has  been 
more  than  once  altered  and  enlarged  by  the  Mahome- 
tans, before  any  well-grounded  conclufion  can  be  drawn, 
it  is  neceflary  to  afcertain  the  date  of  the  prefent 
building. 

There  are  alfo  feveral  pointed  arches  in  the  Moorifh 
palace  at  Grenada,  called  the  Alhambra  ;  but  as  that 
was  not  built  till  the  year  1273,  long  after  the  intro- 
duction of  pointed  arches  into  Europe,  they  are  as 
likely  to  be  borrowed  by  the  Moors  from  the  Chriflians, 
as  by  the  Chriflians  from  the  Moors.  The  greateft 
peculiarity  in  the  Moorifh  architecture  is  the  horfe- 
fhoe  arch,  which  containing  more  than  a  femicircle, 
contracts  towards  its  bafe,  by  which  it  is  rendered  un- 
fit to  bear  any  confiderable  weight,  being  folely  calcu- 
lated for  ornament.  In  Romfey  church,  Hampfhire, 
there  are  feveral  arches  fomewhat  of  that  form. 

The  drawings  of  the  Moorifh  buildings  given  in  Les 
Delices  de  I' Efpagne,  faid  to  be  faithful  reprefentations, 
there  are  no  traces  of  the  flyle  called  Gothic  architec- 
ture :  there,  as  well  as  in  the  Moorifh  caftle  at  Gibral- 
tar, the  arches  are  all  reprefented  circular.  Perhaps  a 
more  general  knowledge  of  thefe  buildings  would  throw 
fome  light  on  the  fubject  :  poffibly  the  Moors  may, 
like  us,  at  different  periods  have  ufed  different  manners 
of  building. 

The  marks  which  conftitute  the  character  of  Go- 
thic, or  Saracenical  architecture,  are  its  numerous  and 
prominent  buttreffes,  its  lofty  fpires  and  pinnacles,  its 
large  and  ramified  windows,  its  ornamental  niches  or 
canopies,  its  fculptured  faints,  the  delicate  lace-work 
of  its  fretted  roofs,  and  the  profufion  of  ornaments  la- 
vifhed  indifcriminately  over  the  whole  building  :  but 
its  peculiar  diftinguifhing  characteriftics  are,  the  fmall 
cluttered  pillars  and  pointed  arches  formed  by  the  feg- 
ments of  two  interfering  circles;  which  arches,  though 
lait  brought  into  ufe,  are  evidently  of  more  fimple  and 
obvious  conflruction  that  the  femicircular  ones;  two 
flat  ftones,  with  their  tops  inclined  to  each  other,  and 
touching,  form  its  rudiments  ;  a  number  of  boughs 
ftuck  into  the  ground  oppolite  each  other,  and  tied  to 


gether  at  the  top,  in  order  to  form  a  bower,  exactly 
defcribe  it :  whereas  a  femkircular  arch  appears  there- 
fult  of  deeper  contrivance,  as  confifling  of  more  parts  ; 
and  it  feems  lefs  probable  chance,  from  whence  all  thefe 
inventions  were  firft  derived,  fliould  throw  feveral 
wedge-like  ftones  between  two  fet  perpendicular,  fo  as 
exactly  to  fit  and  fill  up  the  interval. 

Bilhop  Warburton,  in  his  notes  on  Pope's  Epiftles, 
in  the  octavo  edition,  has  the  following  ingenious  ob- 
fervations  on  this  fubject : — "Our Gothic anceftors had 
jufler  and  manlier  notions  of  magnificence,  on  Greek 
and  Roman  ideas,  than  thefe  mimics  of  tafle,  who 
profefs  to  ftudy  only  claflic  elegance  ;  and  becaufe  the 
thing  does  honour  to  the  genius  of  thofe  barbarians,  I 
mall  endeavour  to  explain  it.  All  our  ancient  churches 
are  called  without  diftinction  Gothic,  but  erroneoufly. 
They  are  of  two  forts  ;  the  one  built  in  the  Saxon 
times,  the  other  in  the  Norman.  Several  cathedral 
and  collegiate  churches  of  the  firft  fort  are  yet  remain- 
ing, either  in  whole  or  in  part;  of  which  this  was  the 
original  :  When  the  Saxon  kings  became  Chriflians, 
their  piety  (which  was  the  piety  of  the  times)  confut- 
ed chiefly  in  building  churches  at  home,  and  perform- 
ing pilgrimages  abroad,  efpecially  to  the  Holy  Land  ; 
and  thefe  fpiritual  exercifes  affifted  and  fupported  one 
another  ;  for  the  moft  venerable  as  well  as  moil  ele- 
gant models  of  religious  edifices  were  then  in  Paleftine. 
From  thefe  the  Saxon  builders  took  the  whole  of  their 
ideas,  as  may  be  feen  by  comparing  the  drawings 
which  travellers  have  given  us  of  the  churches  yet 
Handing  in  that  country,  with  the  Saxon  remains  of 
what  we  find  at  home  ;  and  particularly  in  that  fame- 
nefs  of  flyle  in  the  latter  religious  edifices  of  the 
knights  temporals  (profeffedly  built  upon  the  model  of 
the  church  of  the  Holy  Sepulchre  at  Jerufalem),  with 
the  earlier  remains  of  our  Saxon  edifices.  Now  the 
architecture  of  the  Holy  Land  was  Grecian,  but 
greatly  fallen  from  its  ancient  elegance.  Our  Saxon 
performance  was  indeed  a  bad  copy  of  it,  and  as  much 
inferior  to  the  works  of  St  Helene  and  Juftinian,  as 
theirs  were  to  the  Grecian  models  they  had  followed  : 
yet  ftill  the  footfteps  of  ancient  art  appeared  in  the  cir- 
cular arches,  the  entire  columns,  the  divifionof  the  en- 
tablature into  a  fort  of  architrave,  frize,  and  corniche, 
and  a  folidity  equally  diffhfed  over  the  whole  mafs. 
This  by  way  of  diftinction,  I  would  call  the  Saxon 
architecture.  But  our  Norman  works  had  a  very  dif- 
ferent original.  When  the  Goths  had  conquered 
Spain,  and  the  genial  warmth  of  the  climate  and  the 
religion  of  the  old  inhabitants  had  ripened  their  wits 
and  inflamed  their  miftaken  piety,  both  kept  in  exer- 
cife  by  the  neighbourhood  of  the  Saracens,  through  e- 
mulation  of  their  fervice,  and  averfion  to  their  fuper- 
flition,  they  flruck  out  a  new  fpecies  of  architecture, 
unknown  to  Greece  and  Rome,  upon  original  princi- 
ples, and  ideas  much  nobler  than  what  had  given  birth 
even  to  claffical  magnificence.  For  this  northern  peo- 
ple having  been  accuftomed,  during  the  gloom  of  pa- 
ganifm,  to  worfliip  the  deity  in  groves  (a  practice 
common  to  all  nations)  ;  when  their  new  religion  re- 
quired covered  edifices,  they  ingenioufly  projected  to 
make  them  referable  groves,  as  nearly  as  the  diflance 
of  architecture  would  permit ;  at  once  indulging  their 
old  prejudices,  and  providing  for  their  prefent  conve- 
nience, 
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niences,  by  a  cool  receptacle  in  a  faltry  climate  :  and 
with  what  lkill  and  fuccefs  they  executed  the  project 
by  the  affiftance  of  Saracen  architects,  whole  exotic 
ityle  of  building  very  luckily  fuiten  their  purpofe,  ap- 
pears from  hence,  that  no  attentive  obferver  ever  viewed 
a  regular  avenue  of  well  grown  trees  intermixing  their 
branches  overhead,  but  it  prefently  put  him  in  mind 
of  the  long  vilto  through  the  Gothic  cathedral  ;  or  even 
entered  one  of  the  larger  and  more  elegant  edifices  of 
this  kind,  but  it  prefented  to  his  imagination  an  ave- 
nue of  trees ;  and  this  alone  is  what'ean  be  truly  called 
the  Gothic  ityle  of  building.  Under  this  idea  of  fo 
extraordinary  a  fpecies  of  architecture,  all  the  irregular 
tranfp^reffions  againft  art,  all  the  monftrous  offences  a- 
gainft  nature,  difappear  ;  every  thing  has  its  reafon,  e- 
very  thing  is  in  order,  and  an  harmonious  whole  arifes 
from  the  ltudious  application  of  means  proper  and  pro- 
portionate to  the  end.  For  could  the  arches  be  other- 
wife  than  pointed,  when  the  workmen  were  to  imitate, 
that  curve  which  brandies  of  two  oppoiite  trees  make 
by  their  infertion  with  one  another  ?  or  could  the  co- 
lumns be  otherwife  than  fplit  into  diftinct  (hafts,  when 
they  were  to  reprefent  the  Items  of  a  clump  of  trees 
growing  clofe  together  ?  On  the  fame  principles  they 
formed  the  fpreading  ramification  of  the  ftone-work  in 
•the  windows,  and  the  ftained  glafs  in  the  interftices  ; 
the  one  to  reprefent  the  branches,  and  the  other  the 
leaves  of  an  opening  grove,  and  both  concurred  to  pre- 
ferve  that  gloomy  light  which  infpires  religious  reve- 
rence and  dread.  Laftly,  we  fee  the  reafon  of  their 
Itudied  averfion  to  apparent  folidity  in  thefe  ftupendous 
maffes,  deemed  fo  abfurd  by  men  accuitomed  to  the 
apparent  as  well  as  real  ftrength  of  Grecian  architec- 
ture. Had  it  been  only  a  wanton  exercife  of  the  ar- 
tift's  fkill,  to  {how  he  could  give  real  ftrength  without 
the  appearance  of  any,  wc  might  indeed  admire  his 
fuperior  fcience,  but  we  muft  needs  condemn  his  ill 
judgment.  But  when  one  confiders,  that  this  furpri- 
img  lightnefs  was  neceflary  to  complete  the  execution 
of  his  idea  of  a  fylvan  place  of  worihip,  one  cannot 
fufficiently  admire  the  ingenuity  of  the  contrivance. 
This  too  will  account  for  the  contrary  qualities  in  what 
1  call  the  Saxon  architecture.  Thefe  artifts  copied,  as 
has  been  faid,  from  the  churches  in  the  Holy  Land, 
which  were  built  on  the  models  of  the  Grecian  archi- 
tecture, but  corrupted  by  prevailing  barbarifm  ;  and 
itill  farther  depraved  by  a  religious  idea.  The  firft 
places  of  Chriftian  worfhip  were  ftpulchres  and  fub- 
tcrraneous  caverns,  low  and  heavy  from  ncceflity.  When 
Chriftianity  became  the  religion  of  the  ftate,  and  fump- 
tuons  temples  began  to  be  erected,  they  yet,  in  regard 
to  the  firft  pious  ages,  prefcrved  the  maffiv'e  fiyle,  made 
ilill  more  venerable  by  the  church  of  the  Holy  Se- 
pulchre ;  where  this  Ityle  was,  on  a  double  account, 
,4  followed  and  aggravated." 
itife  and  In  Britain,  before  the  Boman  invafion,  the  natives 
■yrogrci's  of  appear  to  have  had  no  better  lodgings  than  thickets, 
•arclnwc-  dens,  and  caves.  Some  of  thefe  caves,  which  were 
turc  in  tjiejr  winter-habitations,  and  places  of  retreat  in  time 
tain.  of  war,  were  formed  and  rend;  red  fecure  and  warm  by 
art,  like  thofe  of  the  ancient  Germans,  which  are  thus 
defcribed  by  Tacitus  :  "  They  arc  ufed  to  dig  deep 
caves  in  the  ground  and  cover  them  with  earth,  where 
thry  lay  ii])  their  pro'vifions ,  and  dwell  in  winterforthe 
fake  of  warmth.     Into  thofe  they  retire  alfo  from  their 
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erremies,  who  plunder  the  open  country,  but  cannot 
difcover  thefe  fubterrancan  receffes."  Some  of  the 
fubterraneons,  or  earth-koufes,  as  they  are  called,  arc 
ftill  remaining  in  the  weftern  illes  of  Scotland  and  in 
Cornwal.  The  fummer  habitations  of  the  ltioft  ancient 
Britons  were  very  flight  ;■  and,  like  thofe  of  the  Fin- 
nians,  conlifted  only  of  a  few  flakes  driven  into  the 
ground,  interwoven  with  wattles,  and  covered  over  with 
the  boughs  of  trees. 

When  Julius  Casfar  invaded  Britain,  the  inhabitants 
of  Cantium  ('Kent),  and  of  fome  other  parts  in  the 
fouth,  had  learned  to  build  houfes  a  little  more  fub- 
flantial  and  convenient.  "  The  country  (fays  Csefar) 
abounds  in  houfes,  which  very  much  refemble  thofe  of 
Gaul."  The  firft  Itep  towards  this  improvement  fcems 
to  have  been  that  of  daubing  the  wattled  walls  of  their 
houfes  with  clay,  to  fill  up  the  chinks  and  make  them 
warmer.  "  The  Germans  ufed  for  this  purpofe  a  kind 
of  pure  refplendent  earth  of  different  colours,  which 
had  an  appearance  of  painting  at  a  diilance  ;"  but  the 
Gauls  and  Britains  chofe  rather  to  whitewafh  the  clay 
after  it  was  dry  with  chalk.  Inftead  of  the  boughs  of 
trees,  they  thatched  thefe  houfes  with  Itraw,  as  a  much 
better  fecurity  againft  the  weather.  They  next  pro- 
ceeded to  form  the  walls  of  large  beams  of  wood,  in- 
ftead of  ftakes  and  wattles.  Tbisfeems  to  have  been 
the  mode  of  building  in  Britain,  when  it  was  firft  in- 
vaded by  the  Romans.  "  The  Britons  (fays  Diodorus 
Siculus,  who  was  cotemporary  with  Caefar)  dwell  in 
wretched  cottages,  which  are  conftructed  of  wood,  co- 
vered with  Itraw."  Thtfe  wooden  houfes  of  the  ancient 
Gauls  and  Britons  were  not  fquare  but  circular,  with 
high  tapering  roofs,  at,  the  top  or  centre  of  which  was 
sn  aperture  for  the  admiffion  of  light  and  emiffion  of 
fmoke.  Thofe  of  Gaul  are  thus  defcribed  by  Strabo  : 
"  They  build  their  houfes  of  wood,  in  the  form  of  a 
circle,  with  lofty  tapering  roofs."  The  foundations  of 
fome  of  the  molt  magnificent  of  thefe  circular  houfes 
were  of  ftone,  of  which  there  are  fome  vrftiges  ftill  re- 
maining in  Anglefcy  and  other  places.  It  was  proba- 
bly in  imitation  of  thefe  wooden  houfes,  that  the  molt 
ancient  ftone  edifices,  of  which  there  are  ftill  fome  re- 
mains in  the  weftern  iffands  of  Scotland,  were  built 
circular,  and  have  a  large  aperture  at  the  top. 

When  the  Britons  were  invaded  by  the  Romans,  they 
had  nothing  among  them  anfwering  to  our  ideas  of  a 
city  or  town,  conlifting  of  a  great  number  of  contigu- 
ous houfes,  difpofed  into  regular  ftreets,  lanes,  and 
courts.  Their  dwellings,  like  thofe  of  the  ancient 
Germans;  were  fcattered  about  the  country,  and  gene- 
rally foliated  on  the  brink  of  fome  rivulet  for  the  lake 
of  water,  and  on  the  Ikirt  of  fome  wood  or  foreft  for 
the  conveniency  of  hunting  and  pafture  for  their  cat- 
tle. As  thefe  inviting  circumftanees  were  more  con- 
Ipicuous  in  fome  part  of  the  country  than  others,  the 
princes  and  chiefs  made  choice  of  thefe  places  for  their 
rcfidence  ;  and  a  number  of  their  friends  and  follow- 
ers, for  various  reafons,  built  their  houfes  as  near  to 
them  as  theycodd  with  conveniency.  This  naturally 
produced  an  ancient  Britifh  town,  which  is  defcribed 
by  Caefarand  Strabo  in  the  following  manner :  "  From 
the  Caffi  he  learnt  that  the  town  of  Caflivc'aim  was  at 
no  great  difiance  ;  a  place  defended  by.  vends  and 
marfhes,  in  which  very  great  numbers  of  men  and  cat- 
tle were  collected.     For  what  vjic  Britons  call  a  town, 
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is  a  tract  of  a  woody  country,  furrounded  by  a  mound 
and  ditch,  for  the  fccurity  of  themfelves  and  their  cat- 
tle againft  the  incurfions  of  their  enemies."  "  The 
forefts  of  the  Britons  are  their  cities :  for  when  they 
have  inclofed  a  very  large  circuit  with  felled  trees,  they 
build  within  it  houfes  for  themfelves,  and  hovels  for 
their  cattle.  Thefc  buildings  are  very  flight,  and  not 
defigned  for  long  duration."  The  palaces  of  the  Bri- 
tifli  princes  were  probably  built  of  the  fame  materials, 
and  on  the  fame  plan,  with  the  houfes  of  their  fubjects, 
and  differed  from  them  only  in  folidity  and  magnitude. 

Though  the  communication  between  Britain  and 
the  continent  was  more  free  and  open  after  the  firft 
Roman  invafion  than  it  had  been  before,  and  fome  of 
the  Britifh  princes  and  chieftans  even  vifited  Rome, 
then  in  its  greateft  glory ;  it  doth  not  appear  that  the 
people  of  Britain  made  any  considerable  improvements 
in  their  manner  of  building  for  atleaft  a  hundred  years 
after  that  invafion.  For  when  the  renowned  Caracta- 
cus  was  carried  prifoner  to  Rome,  A.  D.  52,  and  ob- 
ferved  the  beauty  and  magnificence  of  the  buildings  in 
that  proud  metropolis  of  the  world,  he  is  faid  to  have 
exprelfed  great  furprife,  "  That  the  Romans,  who  had 
fuch  magnificent  palaces  of  their  own,  ihould  envy  the 
wretched  cabbins  of  the  Britons." 

It  mult  appear  very  furprifing  that  the  ancient  Bri- 
tons, when  they  were  fo  ignorant  of  architecture,  were 
capable  of  erecting  (if  indeed  it  was  erected  by  them) 
fo  ftupendous  a  fabric  as  that  of  Stonehenge  on  Salis- 
bury plain:  A  fabric  which  hath  been  the  admiration 
of  all  fucceeding  ages,  and  hath  outlafted  all  the  folid 
and  noble  ftructures  which  were  erected  by  the  Romans 
in  that ifland.     See  the  article  Stonehenge. 

Of  another  very  extraordinary  fpecies  of  buildingfe- 
veral  remains  are  found  in  the  Highlands  of  Scotland. 
They  confilt  of  ruins;  the  walls  of  which,  inltead  of 
being  cemented  with  lime  or  fome  other  llmilar  fub- 
ftance,  or  of  being  raifed  with  dry  ftones,  as  was  the 
method  before  cement  came  into  ufe,  are  defcribed  as 
having  been  vitrefied,  or  the  ftones  run  and  compacted 
together  by  the  force  of  fire.  Concerning  the  origin, 
ufe,  &c.  of  thefe  buildings,  different  opinions  have 
been  formed  ;  and  even  the  reality  of  the nfas  works  of 
contrivance  has  been  called  in  queftion  :  of  all  which 
particulars  the  reader  will  find  an  account  under  the 
article  Forts  (Vitrefied). 

But  for  whatever  purpofes,  or  by  whatever  means, 
the  above  and  other  fimilar  ftruftures  of  a  peculiar  na- 
ture were  created,  we  have  fuflicient  evidence  that  the 
people  of  Britain,  before  they  were  fubdued  and  in- 
structed by  the  Romans,  had  but  a  rude  knowledgeof 
architecture,  and  were  very  meanly  lodged.  As  foon, 
however,  as  theRomans  began  to  form  fettlementsand 
plant  colonies  in  that  iiland,  a  fudden  and  furprifing 
change  enfued  in  the  ftate  of  architecture.  For  that 
wonderful  people  were  as  induflrious  as  they  were 
brave,  and  made  hafte  to  adorn  every  country  that  they 
conquered.  The  firft  Roman  colony  was  planted  at 
Camelodunnm,  A.  D.  ;o;  and  when  it  was  deftroyed 
by  the  Britons  in  their  great  revolt  under  Boadicia, 
only  eleven  years  after,  it  appears  to  have  been  a  large 
and  well  built  town,  adorned  with  ftatutes,  temples, 
theatres,  and  other  public  edifices. 

The  Romans  not  only  built  a  prodigious  number  of 
folid,  convenient,  and  magnificent  ftructures  for  their 
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own  accommodation,  but  they  exhorted,  encouraged, 
and  instructed  the  Britons  to  imitate  their  example. 
This  was  one  of  the  arts  which  Agricola,  the  moft  ex- 
cellent of  the  Roman  governors,  employed  to  civilize 
the  Britons,  and  reconcile  them  to  the  Roman  govern- 
ment. "  The  following  winter  (fays  Tacitus)  was 
fpent  by  Agricola  in  very  falutary  mcafures.  Thar 
the  Britons,  who  led  a  roaming  and  unfetilcd  life,  and 
were  ealily  mitigated  to  war,  might  contract  a  love 
to  peace  and  tranquillity,  by  being  acenftomed  to  a 
more  pleafant  way  of  living,  he  exhorted  and  aih'fted 
them  to  build  houfes,  temples,  courts,  and  market- 
places. By  praifmg  the  diligent  and  reproaching  the 
indolent,  he  excited  fo  great  an  emulation  among  the 
Britons,  that  after  they  had  erected  all  thofe  nccefTary 
edifices  in  their  towns,  they  proceeded  to  build  others 
merely  for  ornament  and  pleafure,  as  porticoes,  galle- 
ries, baths,  banqueting-houfes,  &c."  From  this  time, 
which  was  A.  D.  80,  to  the  middle  of  the  fourth  cen- 
tury, architecture  and  all  the  arts  immediately  connect- 
ed with  it  greatly  flourillied  in  that  iiland  ;  and  the 
fame  tafte  for  erecting  folid,  convenient,  and  beautiful 
buildings,  which  had  long  prevailed  in  Italy,  was  in- 
troduced into  Britain.  Every  Roman  colony  and  free 
city  (of  which  there  was  a  gre3t  number  in  that  coun- 
try) was  a  little  Rome,  encompafled  with  ftrong  walls, 
adorned  with  temples,  palaces,  courts,  halls,  bafilifks, 
baths,  markets,  aqueducts,  and  many  other  fine  build- 
ings, both  for  ufe  and  ornament.  The  conntry  every 
where  abounded  with  well-built  villages,  towns,  forts, 
and  Itations;  and  the  whole  was  defended  by  that  high 
and  ltrong  wall,  with  its  many  towers  and  caftles, 
which  reached  from  the  mouth  of  the  river  Tine  on 
the  eait  to  the  Solway  Firth  on  the  weft.  This  fpirit 
of  building,  which  was  introduced  and  encouraged  by 
the  Romans,  fo  much  improved  the  tafte  and  increafed 
the  number  of  the  Britifh  builders,  that  in  the  third 
century  that  ifland  was  famous  for  the  great  number 
and  excellence  of  its  architects  and  artificers.  When 
the  Emperor  Conftantius,  father  of  Conftantine  the 
Great,  rebuilt  the  city  of  Autun,  in  Gaul,  A.  D.  296, 
he  was  chiefly  furnimed  with  workmen  from  Britain, 
"  which  (fays  Eumenius)  very  much  abounded  with 
the  belt  artificers." 

Not  very  long  after  this  period,  architecture  and 
all  the  artsconnected  with  it  began  to  decline  very  fen- 
fibly  in  Britain,  and  in  all  the  provinces  of  the  weltern 
empire.  This  was  partly  owing  to  the  building  of 
Conltantinople,  which  drew  many  of  the  moft  famous 
architects  and  other  artificers  into  the  eaft,  and  partly 
to  the  irruptions  and  depredations  of  the  barbarous  na- 
tions. 

The  final  departure  of  the  Romans  was  followed  by 
the  almoft  total  destruction  of  architecture  in  that  ifland. 
For  the  unhappy  and  unwarlike  people  whom  they  left 
behind,  having  neither  fkill  nor  courage  to  defend  the 
numerous  towns,  forts,  and  cities  which  they  polfelTed, 
they  were  feized'by  their  ferocious  invaders,  who  firft 
plundered  and  then  deftroyed  them.  By  this  means, 
the  many  noble  ftructures  with  which  Provincial  Bri- 
tain had  been  adorned  by  the  art  and  industry  of  the 
Romansj  were  ruined  or  defaced  in  a  very  little  time; 
and  the  unfortunate  Britons  were  quite  incapable  of 
repairing  them,  or  of  building  others  in  their  room. 
That  long  fucceifion  of  miferies  in  which  they  were  in- 
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volved  by  the  Scots,  Picts,  and  Saxons,  deprived  them 
of  the  many  ufeful  arts  which  they  had  learned  from 
their  former  mailers,  and  lodged  them  once  more  in 
forefts,  dens,  and  caves,  like  their  favage  ancestors. 

The  moft  wanton  and  extenfive  devaftations  were 
thofe  committed  by  the  Anglo-Saxons  ;  among  whom 
it  feems  to  have  been  a  maxim  to  deftroy  all  the  towns 
and  caftles  which  they  took  from  their  enemies,  inftead 
of  preferving  them  from  their  own  ufe. 

It  cannot  be  fappofed,  that  a  people  who  wantonly 
demoliflied  fo  many  beautiful  and  lafeful  ftructures  had 
any  tafte  for  the  arts  by  which  they  had  been  erected. 
The  truth  is,  that  the  Anglo-Saxons  at  their  arrival  in 
this  illand  were  almoft  totally  ignorant  of  thefe  arts  ; 
and,  like  all  the  other  nations  of  Germany,  had  been 
acenftomed  to  live  in  wretched  hovels,  built  of  wood 
or  earth,  and  covered  with  ftraw  or  the  branches  of 
trees :  nor  did  they  much  improve  in  the  knowledge 
of  architecture  for  200  years  after  their  arrival.  Du- 
ring that  period,  mafonry  was  quite  unknown  and  un- 
practifed  in  this  ifland  :  and  the  walls  even  of  cathe- 
dral churches  were  built  of  wood.  "There  was  a  time 
(fays  Venerable  Bede)  when  there  was  not  a  ftone 
church  in  all  the  land;  but  the  cuftom  was  to  build 
them  all  of  wood.  Finan,  the  fecond  bilhop  of  Lin- 
disfarne,  or  Holy  ifland,  built  a  church  in  that  idand, 
A.  D.  6j2,  for  a  cathedral,  which  yet  was  not  of 
ftone,  but  of  wood,  and  covered  with  reeds ;  and  fo  it 
continued  till  Eadbert,the  fucceffor  of  St  Cuthbert,  and 
feventh  bifliop  of  Lindisfarne,  took  away  the  reeds, 
and  covered  it  all  over,  both  roof  and  walls,  with  Iheets 
of  lead."  The  firft  cathedral  of  York  was  built  of  the 
fame  materials;  and  a  church  of  ftone  was  efteemed  a 
kind  of  prodigy  in  thofe  times  that  merited  a  place  in 
hiftory.  "  Paulinus,  the  firft  bilhop  of  York,  built  a 
church  of  ftone  in  the  city  of  Lincoln,  whofe  walls 
(fays  Bede)  are  ftill  Handing,  though  the  roof  is  fallen 
down  ;  and  fome  healing  miracles  are  wrought  in  it  e- 
rery  year,  for  the  benefit  of  thofe  who  have  the  faith 
to  feek  them." 

There  does  not  feem  to  have  been  fo  much  as  one 
church  of  ftone,  nor  any  artifts  who  could  build  one, 
in  all  Scotland,  at  the  beginning  of  the  eighth  centu- 
ry. ForNaitan  king  of  the  Picts,  in  his  famous  letter 
to  Ceolfred  abbot  of  Weremouth,  A.  D.  710,  earneft- 
]y  intreats  him  to  fend  him  foine  mafons  to  build  a 
church  of  ftone  in  his  kingdom,  in  imitation  of  the 
Romans  ;  which  he  promifes  to  dedicate  to  the  honour 
of  the  apoftle  Peter,  to  whom  the  abbey  of  Weremouth 
was  dedicated  :  and  we  arc  told  by  Bede,  who  was 
then  living  in  that  abbey,  that  the  reverend  abbotCeol- 
fred  granted  this  pious  requeft,  and  fent  mafons  accord- 
ing to  his  defire. 

Mafonry  was  reftored,  and  fome  other  arts  connect- 
ed with  it  introduced  into  England,  towards  the  end 
of  the  feventh  century,  by  two  clergymen,  who  were 
great  travellers,  and  had  often  vilited  Rome,  where 
they  had  acquired  fome  tafte  for  thefe  arts.  Thefe 
were,  the  famous  Wilfrid  bilhop  of  York,  and  after- 
wards of  Hexham,  and  Benedict  Bifcop,  founder  of 
the  Abbey  of  Weremouth.  Wilfrid,  who  was  one  of 
the  moft  ingenious,  active,  and  magnificent  prelates  of 
the  feventh  century,  was  a  great  builder,  and  erected 
fcveral  ftructures  at  York,  Rippon,  and  Hexham, 
which  were  the  admiration  of  the  age  in  which  he 
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flouriflied.  The  cathedral  of  Hexham,  which  was  one 
of  thefe  ftructures,  is  thus  defcribed  by  his  biographer  :  Eddn  Viu 
"  Having  obtained  a  piece  of  ground  at  Hexham  from  WH/ridi, 
Qeeu  Etheldreda,  he  there  founded  a  moft  magnifi-  c.  a- 
cent  church,  which  he  dedicated  to  the  blefled  apoftle 
St  Andrew.  As  the  plan  of  this  facred  ftructure  feems 
to  have  been  infpired  by  the  Spirit  of  God,  it  would 
require  a  genius  much  fuperior  to  mine  to  defcribe  it 
properly.  How  large  and  ftrong  were  the  fubterra- 
neous  buildings  conftructed  of  the  fineft  polilhed 
ftones  !  How  magnificent  the  fuperftrncture,  with  its 
lofty  roof,  fupported  by  many  pillars,  its  long  and 
high  walls,  its  fublime  towers,  and  winding  flairs  !  In 
one  word,  there  is  no  church  on  this  fide  of  the  Alps 
fo  great  and  beautiful."  This  admired  edifice,  of 
which  fome  veftiges  are  ftill  remaining,  wasbuiltby 
mafons  and  other  artificers  brought  from  Rome  by  the 
munificence  of  its  generous  founder.  Benedict  Bifcop 
was  the  cotemporary  and  companion  of  Wilfrid  in  fome 
of  his  journeys,  and  had  the  fame  tafte  for  the  arts. 
He  made  no  fewer  than  fix  journeys  to  Rome,  chiefly 
with  a  view  of  collecting  books,  pictures,  ftatues,  and 
other  curiofities,  and  of  perfuading  artificers  of  various 
kinds  to  come  from  Italy  and  France  and  fettle  in 
England.  Having  obtained  a  grant  of  a  confiderable 
eftate  from  Egfrid  king  of  Northumberland,  near  the 
mouth  of  the  river  Were,  he  there  founded  a  mona- 
ftery,  A.  D.  647.  "  About  a  year  after  the  founda-  Sci<e  jj.. 
tions  of  this  monaftery  were  laid,  Benedict  crofled  the  Abl>at. 
fea  into  France,  where  he  collected  a  number  of  ma- 
fons, and  brought  them  over  with  him,  in  order  to 
build  the  church  of  his  monaftery  of  ftone  after  the 
Roman  manner,  of  which  he  was  a  great  admirer. 
His  love  to  the  apoftle  Peter,  to  whom  he  defigned  to 
dedicate  his  church,  made  him  urge  thefe  workmen  to 
labour  fo  hard,  that  mafs  was  celebrated  in  it  about  a 
year  after  it  was  founded.  When  the  work  was  far  ad- 
vanced, hefent  agents  into  France  to  procure  if  poflible 
fome  glafs-makers,  a  kind  of  artificers  quite  unknown 
in  England,  and  to  bring  them  over  to  glaze  the  win- 
dows of  his  church  and  monaftery.  Thefe  agents  were 
fuccefsful,  and  brought  feveral  glafs-makers  with  them  ;. 
who  not  only  performed  the  work  required  by  Bene- 
dict, but  inftructed  the  Englifli  in  the  art  of  making 
glafs  for  windows,  lamps,  drinking-veflels,  and  other 
ufes." 

But  though  thefe  arts  of  building  edifices  of  ftone, 
with  windows  of  glafs  and  other  ornaments,  were  thus 
introduced  by  thefe  two  prelates  in  the  latter  part  of 
the  feventh  century,  they  do  not  feem  to  have  flourifli- 
ed much  for  feveral  centuries.  It  appears  from  many 
incidental  hints  in  our  ancient  hiftorians,  that  ftone- 
buildings  were  ftill  very  rare  in  the  eighth  and  ninth 
ages ;  and  that  when  any  fuch  buildings  were  erected, 
they  were  the  objects  of  much  admiration.  When  Al- 
fred the  Great,  towards  the  end  of  the  ninth  century, 
formed  the  defign  of  rebuilding  his  ruined  cities, 
churches,  and  monafteries,  and  of  adorning  his  domi- 
nions with  more  magnificent  ftructures,  he  was  obliged 
to  bring  many  of  his  artificers  from  foreign  countries. 
"  Of  thefe  (as  we  are  told  by  his  friend  and  compani- 
on Aflerius)  he  had  an  almoft  innumerable  multitude, 
collected  from  different  nations ;  many  of  them  the 
moft  excellent  in  their  feveral  arts." 

In  the  other  parts  of  the  ifland  architecture  was,  as 
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might  naturallybe  imag'medjin  a  ftilllefs  flouri  filing  ftate. 
It  appears  indeed  to  have  beenalmoft  entirely  loft  among 
the  pofterity  of  the  ancient  Britons  after  they  retired 
10  the  mountains  of  Wales.  The  chief  palace  of  the 
kings  of  Wales,  where  the  nobility  and  wife  men  af- 
fcmbled  for  making  laws,  was  called  the  white  palace, 
becaufc  the  walls  of  it  were  woven  with  white  wands 
which  had  the  bark  peeled  off.  By  the  laws  of  Wales, 
whoever  burnt  or  deftroyed  the  king's  hall  or  palace 
was  obliged  to  pay  one  pound  and  eighty  pence,  be- 
fides  one  hundred  and  twenty  pence  for  each  of  the  ad- 
jacent buildings,  which  were  eight  in  number  ;  viz. 
the  dormitory,  the  kitchen,  the  chapel,  the  granary, 
the  bake-houfc,  the  ftore-houfe,  the  liable,  and  the 
dog-houfe.  From  hence  it  appears,  that  a  royal  refi- 
dence  in  Wales,  with  all  its  offices,  when  thefe  laws 
were  made,  was  valued  at  five  pounds  and  eighty  pence 
of  the  money  of  that  age,  equal  in  quantity  of  filver 
to  fixteen  pounds  Sterling,  and  in  efficacy  to  one 
hundred  and  lixty.  This  is  certainly  a  fufficient  proof 
of  the  meannefs  of  thofe  buildings  which  were  only  of 
wood.  Even  the  caftles  in  Wales,  in  this  period,  that 
were  built  for  the  fecurity  of  the  country,  appear  to 
have  been  constructed  of  the  fame  materials ;  for  the 
laws  required  the  king's  vaflals  to  come  to  the  building 
of  thefe  caftles  with  no  other  tools  but  an  axe. 

The  arts  of  building  do  not  feem  to  have  been  much 
better  underftood  by  the  Scots  and  Picts  than  by  the 
ancient  Britons  in  the  former  part  of  this  period. 
When  Finan,  the  fecond  biihop  of  Lindisfarne,  built  a 
church  of  wood  in  that  illand,  A.  D.  652,  he  is  faid  to 
have  done  it  more  Scotorum,  after  the  manner  of  his 
countrymen  the  Scots ;  and  it  hath  been  already  ob- 
ferved,  that  Naitan  king  of  the  Pidts  was  obliged  to 
bring  mafons  from  Northumberland  when  he  refolved 
to  build  a  church  of  ftone  in  his  dominions,  A.  D.  710. 
After  this  laft  period,  it  is  probable  that  the  Pidts, 
and  perhaps  the  Scots,  began  to  learn  and  practife  the 
art  of  mafonry ;  becanfe  there  are  ftill  fome  ftone  build- 
ings of  a  very  fingular  construction,  and  great  antiquity, 
to  be  feen  in  Scotland.  Thefe  buildings  are  all  circular; 
though  of  two  kinds  fo  different  from  each  other,  that 
they  feem  to  be  the  works  of  different  ages  and  of  dif- 
ferent nations.  The  largeft  of  thefe  structures  are  in 
a  very  extraordinary  tafte  of  architecture  ;  and  are  thus 
defcribed  by  a  modern  antiquary,  who  viewed  them 
.  with  no  little  attention :  "  Having  arrived  at  the  bar- 
rack of  Glenelg,  I  was  conducted  to  the  remains  of 
ScftHitrion-  thofe  ftupendous  fabrics,  feated  about  two  miles  from 
■*Ie,  p.  166.  thence,  in  a  valley  called  Clenheg,  in  which  four  of 
them  anciently  flood.  Two  of  thefe  are  now  almoft 
quite  demoliflied,  the  third  is  half  fallen  down,  the 
fourth  is  almoft  entire.  The  firft  I  met  with  lies  to- 
wards the  north  fide  of  the  valley,  and  is  called  Caftle 
Chalamlne,  or  Malcom'i  Caftle,  It  Hands  upon  a  con- 
fiderable  eminence,  and  affords  us  a  fine  profpeit:  of 
the  ifland  of  Sky,  and  a  good  part  of  the  fca-coaft. 
The  foundation  of  this  only  appears;  as  alfo  of  that 
other,  on  the  eaft  end  of  the  valley,  called  Caftle  Chan- 
nel. About  a  quarter  of  a  mile  further,  upon  the 
bank  of  a  rivulet  which  paffes  through  the  middle  of 
the  glen,  ftands  the  third  fabric,  called  Caftle  Tellve. 
I  found  it  compofed  of  ftones  without  cement ;  not 
laid  in  regular  courfes,  after  the  manner  of  elegant 
buildings,  but  rudely  and  without  order.     Thofe  to- 
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ward  the  bafe  were  pretty  large,  but  afcending  higher 
they  were  thin  and  flat,  fome  of  them  fcarce  exceeding 
the  thicknefs  of  an  ordinary  brick.  I  was  furprifed  to 
find  no  windows  on  the  outfide,  nor  any  manner  of  en- 
trance into  the  fabric,  except  a  hole  towards  the  weft, 
at  the  bafe,  fo  very  low  and  narrow,  that  I  was  forced 
to  creep  in  upon  hands  and  knees,  and  found  that  it 
carried  me  down  four  or  five  fteps  below  the  furfacc 
of  the  ground.  When  I  was  got  within,  I  was  en- 
vironed betwixt  two  walls,  having  a  cavity  or  void 
fpace  which  led  me  round  the  whole  building.  Oppo- 
fite  to  the  little  entry  on  the  outfide  was  a  pretty 
large  door  in  the  fecond  or  inner  wall,  which  let  me 
into  the  area  or  inner  court.  When  I  was  there,  I 
perceived  that  one  half  of  thebuildingwasfallendown, 
and  thereby  had  the  opportunity  of  feeing  a  complete 
fection  thereof.  The  two  walls  join  together  at  the 
top,  round  about,  and  have  formed  a  large  void  fpace 
or  area  in  the  middle.  But  to  give  a  more  complete 
idea  of  thefe  buildings,  I  fhall  defcribe  the  fourth, 
called  Caftle  Troddan,  which  is  by  far  the  moft  entire 
of  any  in  that  country,  and  from  whence  I  had  a  very 
clear  notion  how  thefe  fabrics  were  originally  contrived. 
On  the  outlide  were  no  windows,  nor  were  the  mate- 
rials of  this  caftle  any  wife  different  from  thofe  of  the 
other  already  defcribed,  only  the  entry  on  the  outfide 
was  fomewhat  larger;  but  this  might  be  occafioned 
by  the  falling  of  the  ftones  from  above.  The  area  of 
this  makes  a  complete  circle ;  and  there  are  four  doors 
in  the  inner  wall,  which  face  the  four  cardinal  points 
of  the  compafs.  Thefe  doors  are  each  eight  feet  and 
a  half  high,  and  five  feet  wide,  and  lead  from  the  area 
into  the  cavity  between  the  two  walls,  which  runs 
round  the  whole  building.  The  perpendicular  height 
of  this  fabric  is  exactly  33  feet;  the  thicknefs  of  both 
walls,  including  the  cavity  between,  no  more  than  12 
feet ;  and  the  cavity  itfelf  is  hardly  wide  enough  for 
two  men  to  walk  abreaft:  the  external  circumference 
is  1 78  feet.  The  whole  height  of  the  fabric  is  divided 
into  four  parts  or  ftories,  feparated  from  each  other  by- 
thin  floorings  of  fiat  ftones,  which  knit  the  two  walls 
together,  and  run  quite  round  the  building ;  and  there 
have  been  winding  flairs  of  the  fame  flat  ftones  afcend- 
ing betwixt  wall  and  wall  up  to  the  top.  The  under- 
moft  partition  is  fomewhat  below  the  furface  of  the 
ground,  and  is  the  wideft ;  the  others  grow  narrower 
by  degrees  till  the  wall  clofes  at  the  top.  Over  each 
door  are  nine  fquare  windows,  in  a  direct:  line  above 
each  other,  for  the  admiffion  of  light;  and  between 
every  row  of  windows  are  three  others  in  the  uppermoft 
ftory,  riling  above  a  cornice  which  projects  out  from  the 
inner  wall  and  runs  round  the  fabric."  From  thisde- 
fcription  of  thefe  Angular  edifices,  it  plainly  appears, 
that  they  were  defigned  both  for  lodging  and  defence ; 
and  confidering  the  ftate  of  the  times  in  which  they 
were  built,  they  were  certainly  very  well  contrived  for 
anfwering  both  tbefe  purpofes. 

The  ftone  edifices  of  the  other  kind  which  were 
probably  erefted  in  this  period,  and  of  which  fome  few 
are  ftill  to  be  feen  in  Scotland,  are  not  fo  large  as  the 
former,  but  more  artificial.  They  are  (lender,  lofty, 
circular  towers,  of  cut  ftone,  laid  in  regular  rows,  be- 
tween 40  and  jo  feet  in  external  circumference,  and 
from  70  to  100  feet  high,  with  one  door  fome  feet 
from  the  ground.  They  are  exactly  fimilar  to  the 
F  f  2  round 
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round  tower  of  Ardmore,  and  fevcral  others  in  Ireland  ; 
and  therefore  were  probably  built  about  the  fame  time, 
which  was  in  the  tenth  century,  and  for  the  fame  pur- 
pofcs ;  which  are  believed  by  fome  to  have  been  for 
the  confinement  of  penitents  while  they  were  perform- 
ing penance.  On  this  account  thefe  towers  are  always 
found  in  the  neighbourhood  of  churches  both  in  Scot- 
land and  Ireland  ;  and  are  laid  to  have  been  ufedinthis 
maimer:  "  The  penitents  were  placed  in  the  upper- 
moll  ftory  of  the  tower  (which  commonly  confuted  of 
five  or  fix  ftories) ;  where  having  made  probation,  or 
done  penance,  fuch  a  limited  time,  according  to  the 
heinoufnefs  of  their  crimes,  they  then  were  permitted 
to  defcend  to  the  next  floor,  and  fo  on  by  degrees, 
until  they  came  to  the  door,  which  always  faced  the 
entrance  of  the  church,  where  they  flood  to  receive 
abfolution  from  the  clergy,  and  the  blellings  of  the 
people."  A  tedious  procefs,  to  which  few  penitents 
i n.  the  prefent  age  would  willingly  fubmit.  Other 
writers  are  of  opinion,  that  the  delign  of  thefe  circular 
towers  (of  which  one  is  ftill  remaining  at  Abernethy, 
and  another  at  Brechin)  was  to  be  places  from 
whence  the  people  were  called  to  public  worfhip  by 
the  found  of  a  horn  or  trumpet,  before  the  introduction 
of  bells. 

This  art  received  very  great  improvements  in  the 
1 2th  century;  which  indeed  maybe  called  the  age  of 
architecture ;  when  the  rage  for  building  was  more  vio- 
lent in  England  than  at  any  other  time.  The  great 
and  general  improvements  that  were  made  in  the  fa- 
brics of  bottles  and  churches  in  the  firft  years  of  this 
century,  are  thus  defcribed  by  a  cotemporary  writer. 
"  The  new  cathedrals  and  innumerable  churches  that 
were  built  in  all  parts,  together  with  the  many  mag- 
nificent cloilters  and  monafteries,  and  other  apartments 
of  monks,  that  were  then  erected,  afford  a  fufficient 
proof  of  the  great  felicity  of  England  in  the  reign  of 
Henry  I.  The  religious  of  every  order,  enjoying 
peace  and  profperity,  difplayed  the  molt  aftonifhing 
ardour  in  every  thing  that  might  increafe  the  Iplendor 
of  divine  worfhip.  The  fervent  zeal  of  the  faithful 
prompted  them  to  pull  down  houfes  and  churches  every 
where,  and  rebuild  them  in  a  better  manner.  By  this 
means  the  ancient  edifices  that  had  been  raifed  in  the 
days  of  Edgar,  Edward,  and  other  Chriflian  kings, 
were  demolifhed,  and  others  of  greater  magnitude 
und  magnificence,  and  of  more  elegant  workmanlhip, 
were  erected  in  their  room,  to  the  glory  of  God." 

As  the  prodigious  power  of  religious  zeal,  what- 
ever turn  it  happens  to  take,  when  it  is  thoroughly 
heated,  is  well  known,  it  may  not  be  improper  to  give 
one  example  of  the  arts  employed  by  the  clergy  and 
monks  of  this  period,  to  inflame  the  pious  ardour  of 
the  kings,  nobles,  and  people,  for  building  and  adorn- 
ing churches.  When  Joffred  Abbot  of  Croyland  re- 
vived to  rebuild  the  church  of  his  monaflery  in  a  mod 
magnificent  manner,  A.  D.  1106,  he  obtained  from 
the  Archbifhops  of  Canterbury  and  York,  a  bull  dif- 
penling  with  the  third  part  of  all  penances  for  fin  to 
thofe  who  contributed  any  thing  towards  the  building 
of  that  church.  This  bull  was  directed  not  only  to 
t lie  king  and  people  of  England,  but  to  the  kings  of 
France  and  Scotland,  and  to  all  other  kings,  earls,  ba- 
rons, archbifhops,  bilhops,  abbots,  priors,  rectors,  prcf- 
bytcrs,  and  clerks,  and  w  all  true  believers  in  Chrift, 


rich  and  poor,  in  all  Chriflian  kingdoms.  To  make 
the  bell  Life  of  this  bull,  hefent  twoof  his  moft  eloquent 
monks  to  proclaim  it  over  all  France  and  Flanders,  two 
other  monks  into  Scotland,  two  into  Denmark  and  Nor- 
way, two  into  Wales,  Cornwall,  and  Ireland,  and  others 
into  different  parts  of  England.  "  By  this  means  (fays 
the  hiftorian)  the  wonderful  benefits  granted  to  all  the 
contributors  to  the  building  of  this  church  were  pub- 
lished to  the  very  ends  of  the  earth;  and  great  heaps 
of  treafure  and  maffes  of  yellow  metal  flowed  in  from 
all  countries  upon  the  venerable  Abbot  Joffred,  and 
encouraged  him  to  lay  the  foundations  of  his  church." 
Having  fpent  about  four  years  in  collecting  mountains 
of  different  kinds  of  marble  from  quarries  both  at 
home  and  abroad,  together  with  great  quantities  of 
lime,  iron,  brafs,  and  other  materials  for  building,  he 
fixed  a  day  for  the  great  ceremony  of  laying  the  foun- 
dation, which  he  contrived  to  make  a  very  effectual 
mean  of  railing  the  fuperflructure :  For  on  the  long- 
expected  day,  the  feaft  of  the  Holy  Virgins  Felicitas 
and  Perpetua,  an  immenfe  multitude  of  earls,  barons, 
and  knights,  with  their  ladies  and  families,  of  abbots, 
priors,  monks,  nuns,  clerks,  and  perfons  of  all  ranks, 
arrived  atCroyland,  to  aflift  at  this  ceremony.  The 
pious  Abbot  Joffred  began  by  faying  certain  prayers, 
and  fhedding  a  flood  of  tears  on  the  foundation.  Then 
each  of  the  earls,  barons,  knights,  with  their  ladies, 
fons,  and  daughters,  the  abbots,  clerks,  and  others, 
laid  a  flone,  and  upon  it  depofited  a  fum  of  money,  a 
grant  of  lands,  tithes,  or  patronages,  or  a  promife  of 
ftone,  lime,  wood,  labour,  or  carriages  for  building 
the  church.  After  this  the  abbot  entertained  the 
whole  company,  amounting  to  5000  perfons,  at  din- 
ner. To  this  entertainment  they  were  all  intitled  ;  for 
the  money,  and  grants  of  different  kinds,  which  they 
had  depolited  on  the  fouiidation-ftones,  were  alone  fuf- 
ficient to  have  raifed  a  very  noble  fabric.  By  fuch 
arts  as  thefe  the  clergy  infpired  kings,  nobles,  and 
people  of  all  ranks,  with  fo  ardent  a  fpirit  for  thefe 
pious  works,  that  in  the  courfe  of  this  period  almoft 
all  the  facred  edifices  in  England  were  rebuilt,  and 
many  hundreds  of  new  ones  raifed  from  the  foundation. 
Nor  was  this  fpirit  confined  to  England,  but  prevailed 
as  much  in  Scotland  in  proportion  to  its  extent  and 
riches.  King  David  I.  alone,  befides  feveral  cathe- 
drals and  other  churches,  built  no  fewer  than  thirteen 
abbeys  and  priories,  fome  of  which  were  very  magni- 
ficent ftructures. 

The  facred  architecture  of  the  Anglo-Normans  in 
the  beginning  of  this  period  did  not  differ  much  in  its 
ftyle  and  manner  from  that  of  the  Anglo-Saxons; 
their  churches  being  in  general  plain,  low,  llrong,  and 
dark ;  the  arches  both  of  the  doors  and  windows  fe- 
micircular,  witli  few  or  no  ornaments.  By  degrees, 
through  much  practice,  our  architects,  who  were 
all  monks  or  clergymen,  improved  in  their  tafte  and 
fkill,  and  ventured  to  form  plans  of  more  noble,  light, 
and  elevated  ftructures,  with  a  great  variety  of  orna- 
ments ;  which  led  to  that  bold  magnificent  ftyle  of  build- 
ing, commonly,  though  perhaps  not  very  properly,  called 
the  later  Gothic.  It  is  not  improbable  that  our  monk- 
ifh  architects  were  affifled  in  attaining  this  ftyle  of 
building  by  models  from  foreign  countries,  or  by  in- 
ftruclions  from  fuch  of  their  own  number  as  had  vifit- 
ed  Italy,  France,  Spain,  or  the  Eaft.     But  the  origin 
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of  this  flyle  of  architecture  has  been  already  confi- 
dered,  and  the  characters  by  which  it  is  diftinguiihed 
from  the  ancient  Gothic  have  alfo  been  defcribed  : 
(Set  n°  21.  flip r a.)  Its  firft  appearance  in  England 
was  towards  the  latter  end  of  the  reign  of  King  Hen- 
ry II.  But  it  was  not  at  once  thoroughly  adopted  ; 
fome  fhort  folid  columns  and  femicircular  arches  being 
retained  and  mixed  with  the  pointed  ones  ;  as  for  ex- 
ample, in  the  weft  end  of  the  Old  Temple  Church ; 
and  at  York,  where  under  the  choir  there  remains 
much  of  the  ancient  work,  the  arches  of  which  are 
but  juft  pointed  and  rife  on  ihort  round  pillars.  In  the 
reign  of  Henry  III.  however,  this  manner  of  build- 
ing feems  to  have  gained  a  complete  footing  ;  the  cir- 
cular giving  place  to  the  pointed  arch,  and  the  maf- 
five  column  yielding  to  die  fiender  pillar.  Indeed,  like 
all  novelties,  when  once  admitted,  the  rage  offafliion 
made  it  become  fo  prevalent,  that  many  of  the  ancient 
and  folid  buildings,  erected  in  former  ages,  were  taken 
down  in  order  to  be  re-edified  in  the  new  tafte,  or  had 
additions  patched  to  them,  of  this  mode  of  architec- 
ture. The  prcfent  cathedral  church  of  Salifbury  was 
begun  early  in 'this  reign,  and  finilhed  in  the  year  1258. 
It  is  entirely  in  the  Saracenic  ftyle;  and,  according  to 
Sir  Chriftopher  Wren,  may  be  juftly  accounted  one  of 
the  belt  paterns  of  architecture  of  the  age  in  which 
it  was  built.  Its  excellency  is  undoubtedly  in  a'great 
meafure  owing  to  its  being  conftructcd  on  one  plan; 
whence  arifes  that  fymmetry  and  agreement  of  parts, 
not  to  be  met  with  in  many  of  our  other  cathedral 
churches  ;  which  have  moftly  been  built  at  different 
times,  and  in  a  variety  of  ftyles.  From  this  time  till 
the  reign  of  Henry  VIII.  the  falhionable  pillars  in 
churches  were  of  Purbic marble,  very  ilender  and  round, 
encompaffed  with  marble  ihafts  a  little  detached,  having 
each,  a  capital  adorned  with  foliage,  which  joining, 
formed  one  elegant  capital  for  the  whole  pillar.  The 
windows  were  long  and  narrow,  with  pointed  arches 
and  painted  glafs,  which  was  introduced  about  that 
time,  or  at  leaft  became  more  common.  In  this  cen- 
tury alfo  they  began  to  delight  in  lofty  fteeples,  with 
fpires  and  pinnacles.  In  the  fourteenth  century,  the 
pillars  coniifted  of  an  afftmblage  of  ihafts  not  detach- 
ed, but  united,  forming  one  folid  and  elegant  column  ; 
the  windows,  cfpecially  thofe  in  the  eaft  and  weft  ends, 
were  greatly  enlarged,  divided  into  feveral  lights  by 
Hone  mullions  running  into  ramifications  above,  and 
forming  numerous  compartments  in  various  fanciful 
ihapes.  Thofe  windows,  filled  with  ftained  glafs  of 
the  moil  lively  colours,  reprefenting  kings,  faints,  and 
martyrs,  and  their  hiftories,  made  a  molt  folemn  and 
glorious  appearance.  There  were  feveral  other  varia- 
tions, efpecially  in  the  tafte  of  the  carvings  and  other 
ornaments,  which  are  too  minute  for  general  hiftory. 

As  to  the  ftate  of  civil  architecture  during  the  fame 
period  :  The  houfes  of  the  common  people  in  the  coun- 
try, and  of  the  lower burgeffes  in  towns  and  cities,  were 
very  little  improved  in  their  itructure,  that  molt  nume- 
rous and  ufeful  order  of  men  being  much  depreffed  in 
the  times  we  are  now  delineating.  Even  in  the  capital 
city  of  London,  all  the  houfes  of  mechanics  and  com- 
mon burgeffes  were  built  of  wood,  and  covered  with 
ftraw  or  reeds,  towards  the  end  of  the  twelfth  century. 
But  the  palaces,  or  rather  caftles,  of  the  Anglo-Norman 
kings,  barons,  and  prelates,  were  very  different  from 
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therefidencesof  pcrfonsof  the  fame  rank  in  the  Anglo- 
Saxon  times.  For  this  we  have  the  tciUmony  of  a 
perfon  of  undoubted  crtdit,  who  was  well  acquainted 
with  them  both.  "  The  Anglo-Saxon  nobles  (fays 
"William  of  Maluifbury)  fquandcred  away  their  ample 
revenues  in  low  and  mean  houfes ;  but  the  French  and 
Norman  barons  are  very  different  from  them,  living  at 
lefs  expence,  but  in  great  and  magnificent  palaces." 
The  truth  is,  that  the  rage  of  building  fortified  caftles, 
was  nolefs  violent  among  the  Norman  princes,  prelates, 
and  barons,  than  that  of  building  churches.  To  this- 
they  were  prompted,  not  only  by  the  cuftom  of  their 
native  country,  but  alfo  by  their  dangerous  lituation  in 
that  ifland.  Surrounded  by  multitudes,  whom  they 
had  depreffed  and  plundered,  and  by  whom  they  wcre 
abhorred,  they  could  not  think  themfelves  fafe  with- 
out the  protection  of  deep  ditches  and  ftrong  walls. 
The  conqueror  himfelf  was  fenfible,  that  the  want  of 
fortified  places  in  England  had  greatly  facilitated  his 
conqueft,  and  might  facilitate  his  expulfion;  and  there- 
fore he  made  all  poffible  haite  to  remedy  this  defect, 
by  building  very  magnificent  and  ftrong  caftles  in  all 
the  towns  within  liic  royal  demefnes.  "William  (fays 
Matthew  Paris)  excelled  all  his  predeceflbrs  in  building 
caftles,  and  greatly  harafied  his  Subjects  and  vaffals  with 
thefe  works."  All  his  earls,  barons,  and  even  prelates, 
imitated  his  example  ;  and  it  was  the  firftcare  of  every 
one  who  received  the  grant  of  an  eftate  from  the  crown, 
to  build  a  caftle  upon  it  for  his  defence  and  reiidence. 
The  difputes  about  the  fucceffion  in  the  following 
reigns,  kept  up  this  fpirit  for  building  great  and  ftrong 
caftles.  William  Rufus  was  ftill  a  greater  builder  than 
his  father.  "This  William  (fays  Henry  Knyghton) 
was  much  addicted  to  building  royal  caftles  and  pala- 
ces, as  the  caftles  of  Dover,  Windfor,  Norwich,  Exe- 
ter, the  palace  of  Weftminfter,  and  many  others,  tefti- 
i'y  ;  nor  was  there  any  king  of  England  before  him 
that  erected  fo  many  and  fuch  noble  edifices." 
Henry  I.  was  alfo  a  great  builder  both  of  caftles  anrt 
monafteries.  But  this  rage  for  building  never  prevail- 
ed fo  much  in  any  period  of  the  Engliih  hiltory  as  in 
the  turbulent  reign  of  king  Stephen,  from  A.  D. 
1135  to  A.  D.  1154.  "  In  this  reign  (as  we  are  told 
by  the  author  of  the  Saxon  Chronicle)  every  one  who 
was  able  built  a  caille;  fothat  the  poor  people  were 
worn  out  with  the  toil  of  thefe  buildings,  and  the 
whole  kingdom  was  covered  with  cailles."  This  laft 
expreffion  will  hardly  appear  too  ftrong,  when  we  are 
informed,  that  befides  all  the  caftles  before  that  time 
in  England,  no  fewer  than  n  15  were  raifed  from  the 
foundation  in  the  fhort  fpace  of  19  years.  See  the  arti- 
cle Castle. 

The  caftles,  monafteries,  and  greater  churches  of 
this  period,  were  generally  covered  with  lead,  the 
windows  glazed  ;  and  when  the  walls  were  not  of  Afh- 
ler,  they  were  neatly  plaftered,  and  whitewashed  on 
both  fides.  The  doors,  floors,  and  roof,  were  com- 
monly made  of  oak  planks  and  beams,  exactly  fmooth- 
ed  and  jointed,  and  frequently  carved.  It  is  hardly 
neceffary  to  obferve,  that  the  building  one  of  thefe 
great  and  magnificent  caftles,  monafteries,  or  churches, 
of  which  there  were  many  in  England,  muft  have  been. 
a  work  of  prodigious  expence  and  labour  ;  and  that 
the  architects  and  artificers,  by  whom  that  work  was 
planned  and  executed,  muft  have  attained  confiderable 
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dexterity  in  their  refpective  arts.  Several  of  thefe  ar- 
chitects have  obtained  a  place  in  hiftory,  and  are  high- 
ly celebrated  for  their  fuperior  {kill.  William  of  Sens, 
architect  to  Archbiftiop  Lanfranc  in  building  his  cathe- 
dral, is  faid,  by  Gervafe  of  Canterbury,  to  have  been 
a  moft  exquilite  artift  both  in  ftone  and  wood.  He  made 
not  only  a  model  of  the  whole  cathedral,  but  of  every 
particular  piece  of  Sculpture  and  carving,  for  the  direction 
of  the  workmen  ;  and  invented  many  curious  machines 
for  loading  and  unloading  fliips,  and  conveying  heavy 
weights  by  land,  becaufe  all  the  ftones  were  brought 
from  Normandy.  Matthew  Paris  fpcaks  even  in  a 
higher  drain  of  Walter  of  Coventry,  who  flourifhed  to- 
wards the  end  of  this  period,  when  he  fays,  that  "  fo 
excellent  an  architect  had  never  yet  appeared,  and  pro- 
bably never  would  appear,  in  the  world."  This  enco- 
mium was  undoubtedly  too  high  ;  but  it  is  impoffible 
ro  view  the  remains  of  many  magnificent  fabrics,  both 
iacred  and  civil,  that  were  erected  in  this  period,  with- 
out admiring  the  genius  of  the  architects  by  whom 
they  were  planned,  and  the  dexterity  of  the  workmen 
by  whom  they  were  executed. 

In  the  beginning  of  the  reign  of  Henry  VIII.  or  ra- 
ther towards  the  latter  end  of  that  of  Henry  VII.  when 
brick  building  became  common,  a  new  kind  of  low 
pointed  arch  grew  much  in  life  :  it  was  defcribed  from 
four  centres,  was  very  round  at  the  haunches,  and  the 
angle  at  the  top  was  very  obtufe.  This  fort  of  arch  is 
to  be  found  in  every  one  of  Cardinal  Wolfey's  build- 
ings ;  alfo  at  Weft  Sheen ;  an  ancient  brick  gate  at 
Mile  End,  called  King  "John's  Gate ;  and  in  the  great 
gate  of  the  palace  of  Lambeth.  From  this  time  Go- 
thic architecture  began  to  decline  ;  and  was  ioon  after 
fupplanted  by  a  mixed  ftyle,  if  one  may -venture  to  call 
it  one  ;  wherein  the  Grecian  and  Gothic,  however  dis- 
cordant and  irreconcileable,  are  jumbled  together. 
Concerning  this  mode  of  building,  Mr  Warton,  in  his 
obfervations  on  Spencer's  Fairy  Queen,  has  the  follow- 
ing anecdoies  and  remarks. 

"  Although  the  Roman  or  Grecian  architecture  did 
not  begin  to  prevail  in  England  till  the  time  of  Inigo 
Jones,  yet  our  communication  with  the  Italians,  and  our 
imitation  of  their  manners,  produced fome  fpecimensof 
that  ftyle  much  earlier.  Perhaps  the  earlieft  was  Somer- 
fet  Houfe  in  the  Strand,  built  about  the  year  1549, 
by  the  Duke  of  Somerfet,  uncle  to  Edward  VI.  The 
monument  of  Bifhop  Gardiner,  in  Winchefter  cathe- 
dral, made  in  the  reign  of  Mary,  about  1555,  is  deco- 
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On  flately  pillars,  fram'd  after  the  Doric  guifc. 

bear  an  allufion  to  fome  of  the  falhionable  improve- 
ments in  building,  which  at  this  time  were  growing 
more  and  more  into  efteem.  Thus  alfo  Bilhop  Hall, 
who  wrote  about  the  fame  time,  viz  1598  : 

There  findeft  thou  fome  (lately  Doricke  frame, 
Or  neat  Ionicke  work. 

But  thefe  ornaments  were  often  abfurdly  introduced 
into  the  old  Gothic  ftyle  :  as  in  the  magnificent  por- 
tico of  the  fchools  at  Oxford,  erected  about  the  year 
1613  ;  where  the  builder,  in  a  Gothic  edifice,  has  af- 
fectedly difplaycd  his  univerfal  fkill  in  the  modern  ar- 
chitecture, by  giving  us  all  the  five  orders  together. 
However,  moft  of  the  great  buildings  of  Queen  Eliza- 
beth's reign  have  a  ftyle  peculiar  to  themfelves  both 
in  form  and  finishing ;  where,  though  much  of  the  old 
Gothic  is  retained,  and  great  part  of  the  new  tafte  is 
adopted,  yet  neither  predominates ;  while  both,  thus 
distinctly  blended,  compofe  a  fantaftic  Species,  hardly 
reducible  to  any  clafs  or  name.  One  of  its  Character- 
istics is  the  affectation  of  large  and  lofty  windows ; 
where,  fays  Bacon,  "  you  (hall  have  fometimes  fair 
houfes  fo  full  of  glafs,  that  one  cannot  tell  where  to 
come  to  be  out  of  the  fun." 

To  return  now  to  our  general  hiftory,  and  to  con- 
clude :  In  the  15th  and  16th  centuries,  when  learning 
of  all  kinds  began  to  revive,  the  chafte  architecture  of 
the  Greeks  and  Romans  Seemed  as  it  were  to  be  re- 
called into  life.  The  firft  improvements  in  it  began 
in  Italy,  and  owed  their  existence  to  the  many  ruins 
of  the  ancient  Roman  Structures  that  were  to  be  found 
in  that  country,  from  whence  an  improved  method  of 
building  was  gradually  brought  into  the  other  countries 
of  Europe  :  and  though  the  Italians  for  a  long  time 
retained  the  Superiority  as  architects  over  the  other 
European  nations  ;  yet,  as  men  of  genius  travelled 
from  all  quarters  into  Italy,  where  they  had  an  oppor- 
tunity of  feeing  the  originals  from  whence  the  Italians 
copied,  architects  have  rifen  in  other  nations  equal,  if 
not  Superior,  to  any  that  ever  appeared  in  Italy.  Of 
this  we  have  a  recent  inftance  in  Mr  Mylne,  who 
lately  gained  the  prize  in  architecture  at  Rome,  where 
it  would  no  doubt  be  difputed  by  Such  natives  of  Italy 
as  were  beft  Skilled  in  that  art. 
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MANY  ages  muft  have  elapfed  before  architecture 
came  to  be  confidered  as  a  fine  an.  Utility  was 
its  original  destination,  and  Still  continues  to  be  its  prin- 
cipal end.  Experience,  however,  has  taught  us,  that 
architecture  is  capable  of  exciting  a  variety  of  agree- 
able feelings.  Of  thefe,  utility,  grandeur,  regularity, 
order,  and  proportion,  are  the  chief. 

Architecture  being  an  nfeful  as  well  as  a  fine  art, 
leads  us  to  diliinguim  buildings,  and  parts  of  buildings, 
into  three  kinds,  viz.  what  arc  intended  for  ufe  Solely, 
what  for  ornament  Solely,  and  what  for  both.  Build- 
ings intended  for  utility  Solely,  ought  in  every  part  to 
correfpond  precifcly  to  that  intention  :  the  lcaft  devia- 


tion from  ufe,  though  contributing  to  ornament,  will 
be  difagreeable  ;  for  every  work  of  ufe  being  confider- 
ed as  a  mean  to  an  end,  its  perfection  as  a  mean  is  the 
capital  circuniftance,  and  every  other  beauty  in  oppo- 
fition  is  neglected  as  improper.  On  the  other  hand,  in 
fuch  things  as  are  intended  Solely  for  ornament,  as  co- 
lumns, obelifks,  triumphal  arches,  &c.  beauty  alone 
ought  to  be  regarded.  The  principal  difficulty  in  ar- 
chitecture lies  in  combining  ufe  and  ornament.  In  or- 
der to  accomplifh  thefe  ends,  different  and  even  oppo- 
site means  muft  be  employed  ;  which  is  the  reafon  why 
they  are  fo  Seldom  united  in  perfection ;  and  hence,  in 
buildings  of  this  kind,,  the  only  practicable  method  is, 

to 
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Principles,  to  prefer  utility  to  ornament  according  to  the  charac- 
—v— '  ter  of  the  building:  in  palaces,  and  fuch  buildings  as 
admit  of  a  variety  of  ufeful  contrivance,  regularity 
ought  to  be  preferred  ;  but  in  dwelling-houfes  that  are 
too  final]  for  a  variety  of  contrivance,  utility  ought  to 
prevail,  neglecting  regularity  as  far  as  it  Hands  in  op- 
pofition  to  convenience. 
.s*  In  conlidering  attentively  the'  beauty  of  vifible  ob- 

intnn  ic     jefl;S  we  difCOver  two  kinds.    The  firft  may  be  termed 
and  relative-1.       .    r    ,  ,  c    .    .     ,.r  .  .    *     -      ,       , 

|  tjauty#  ititrtnjic  beauty,  became  it  is  difcovered  in  a  angle  ob- 
ject, without  relation  to  any  other.  The  fecond  may 
be  termed  relative  beauty,  being  founded  on  a  combi- 
nation of  relative  objects.  Architecture  admits  of  both 
kinds.  We  (hall  firft  give  a  few  examples  of  relative 
beauty. 

The  proportions  of  a  door  are  determined  by  the  ufe 
to  which  it  is  defined.  The  door  of  a  dwelling-houfe, 
which  ought  to  correfpond  to  the  human  fize,  is  confi- 
ned to  feven  or  eight  feet  in  height  and  three  or  four 
in  breadtii.  The  proportions  proper  for  a  flable  or 
coach-houfe  are  different.  The  door  of  a  church  ought 
to  be  wide,  in  order  to  afford  an  eafy  paflage  for  a 
multitude  ;  and  its  height  nnut  be  regulated  by  its 
widenefs,  that  the  proportion  may  pleafe  the  eye.  The 
fize  of  the  windows  ought  always  to  be  proportioned 
to  that  of  the  room  they  are  deflined  to  illuminate  ;  for 
if  the  apertures  be  not  large  enough  to  convey  light  to 
every  corner,  the  room  muft  be  unequally  lighted, 
which  is  a  great  deformity.  Steps  of  flairs  fhould  like- 
wife  be  accommodated  to  the  human  figure,  without 
regarding  any  other  proportion  ;  they  are  accordingly 
the  fame  in  large  and  in  fmall  buildings,  becaufe  both 
are  inhabited  by  men  of  the  fame  fize. 

We  fhall  next  confider  intrbijicbeaaty,  blended  with 
that  which  is  relative.  A  cube  itfelf  is  more  agree- 
able than  a  parallelopipedon  ;  this  conflantly  holds  in 
fmall  figures :  but  a  large  building  in  the  form  of  a  cube 
is  lumpifh  and  heavy  ;  while  a  parallelopipedon,  fet  on 
its  fmaller  bafe,  is  more  agreeable  on  account  of  its  e- 
levation  :  Hence  the  beauty  of  Gothic  towers.  But  if 
this  figure  were  to  beufed  in  a  dwelling-houfe,  to  make 
•way  for  relative  beauty,  we  would  immediately  per- 
ceive that  utility  ought  chiefly  to  be  regarded  ;  and 
this  figure,  inconvenient  by  its  height,  ought  to  be  fet 
on  its  larger  bafe  :  the  loftinefs  in  this  cafe  would  be 
loft  ;  but  that  lofs  will  be  more  than  fufficiently  com- 
penfated  by  the  additional  convenience.  Hence  the 
form  of  buildings  fpread  more  upon  the  ground  than 
raifed  in  height,  is  always  preferred  for  a  dwelling 
15  houfe. 
internal  di-  With  regard  to  the  internal  divifions,  utility  re- 
vifionsof  quires  that  the  rooms  be  rectangular,  to  avoid  ufelefs 
honfes.  fpaces.  An  hexagonal  figure  leaves  no  void  fpaces  ; 
but  it  determines  the  rooms  to  be  all  of  one  fize,  which 
is  both  inconvenient  and  difagreeable  for  want  of  va- 
riety. Though  a  cube  be  the  moll  agreeable  figure, 
and  may  anfwer  for  a  room  of  a  moderate  fize  ;  yet,  in 
a  very  large  room,  utility  requires  a  different  figure. 
Unconfined  motion  is  the  chief  convenience  of  a  great 
room  ;  to  obtain  this  the  greateft  length  that  can  be 
had  is  neceffary.  But  a  fquare  room  of  large  fize  is 
inconvenient.  It  removes  chairs,  tables,  &c.  at  too 
great  a  dillance  from  the  hand,  which,  when  unem- 
ployed, muft  be  ranged  along  the  fides  of  the  room. 
Utility,  therefore,  requires  a  large  room  to  be  a  paral- 
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lelogram.     This  figure  is  likewife  belt  calculated  for  Principle*. 

the  admiffion  of  light ;  becaufe,  to  avoid  crofs-lights,  ' * ' 

all  the  windows  ought  to  be  in  one  wall  ;  and  if  the  op- 
pofite  wall  be  at  fuch  a  diflance  as  not  to  be  fully  light- 
ed, the  room  muft  be  obfeure.  The  height  of  a  room 
exceeding  nine  or  ten  feet  has  little  relation  to  utility  ; 
therefore  proportion  is  the  only  rule  for  determining 
the  height  when  above  that  number  of  feet.  g 

Artifls  who  deal  in  the  beautiful,  love  to  entertain  utility  an.-l 
the  eye  ;  palaces  and  fumptuous  buildings,  in  which  in-  beauty  oft- 
trinfic  beauty  may  be  fully  difplayed,  give  them  an  op-  en  incom- 
portunity  of  exerting  their  tafte.  But  fuch  a  propen-  patiblc. 
iity  is  peculiarly  unhappy  with  regard  to  private  dwell- 
ing-houfes; becaufe,  inthefe,  relative  beauty  cannot  be 
difplayed  to  perfection  without  hurting  intrinfic  beau- 
ty. There  is  no  opportunity  for  great  variety  of  form 
in  a  fmall  houfe  ;  and  in  edifices  of  this  kind,  internal 
convenience  has  not  hitherto  been  happily  adjnfled  to 
external  regularity.  Perhaps  an  accurate  coincidence 
in  this  refpect  is  beyond  the  reach  of  art.  Architects, 
however,  conflantly  fplit  upon  this  rock;  for  they  ne- 
ver can  be  perfuaded  to  give  over  attempting  to  recon- 
cile thefe  two  incompatibles  :  how  otherwife  fhould  it 
happen,  that  of  the  endlefs  variety  of  private  dwelling- 
houfes,  there  fhould  not  be  one  found  that  is  generally 
agreed  upon  as  a  good  pattern  ?  the  unwearied  propen- 
sity to  make  a  houfe  regular  as  well  as  convenient  o- 
bliges  the  architect,  in  fome  articles,  to  facrifice  con- 
venience to  regularity ;  and,  in  others,  regularity  to 
convenience  ;  and  accordingly  the  houfe  which  turns 
out  neither  regular  nor  convenient,  never  fails  to  dif- 
pleafe. 

Nothing  can  be  more  evident,  than  that  the  form  of 
a  dwelling-houfe  ought  to  be  fuited  to  the  climate  ;  yet 
no  error  is  more  common  than  to  copy  in  Britain  the 
form  of  Italian  honfes,  not  forgetting  even  thofe  parts 
that  are  purpofely  contrived  for  collecting  air,  and  for 
excluding  the  fun  :  witnefs  our  colonnades  and  logios,. 
defigned  by  the  Italians  to  gather  cool  air,  and  exclude 
the  beams  of  the  fun,  conveniences  which  the  climate 
of  Britain  does  not  require.  2. 

We  fhall  next  view  architecture  as  one  of  the  fine  Architec- 
arts  ;  which  will  lead  us  to  the  examination  of  fuch  ture  confi- 
buildings,  and  parts  of  buildings,  as  are  calculated  fole-  dered  as  a 
ly  to  pleafe  the  eye.     Variety  prevails  in  the  works  of fineart- 
nature;  but  art  requires  to  be  guided  by  rule  and  com- 
pafs.     Hence  it  is,  that  in  fuch  works  of  art  as  imitate 
nature,  the  great  art  is,  to  hide  every  appearance  of  art ; 
which  is  done  by  avoiding  regularity  and  indulging 
variety.     But  in  works  of  art  that  are  original  and  not 
imitative,  fuch  as  architecture,  ftrict  regularity  and  u- 
niformity  ought  to  be  fludied,  fo  far  as  conliflent  with 
utility.  2g 

Proportion  is  not  lefs  agreeable  than  regularity  and  Difference 
uniformity;  and  therefore,  in  buildings  intended   to  between 
pleafe  the  eye,  they  are  all  equally  effential.     It  is  ta-  proportion  1' 
ken  for  granted  by  many  writers,  that  in  all  the  parts  of  number 
of  a  building  there  are  certain  flrict  proportions  which  j1"^  <luan- 
pleafe  the  eye,  in  the  fame  manner  as  in  found  there 
are  certain  ilrict  proportions  which  pleafe  the  ear  ;  and 
that,  inboth,  thellightefl  deviations  is  equally  difagree- 
able. Others  feem  to  relifli  more  a  comparifon  between 
proportion   in   numbers  and    proportion   in   quantity  ; 
and  maintain,  that  the  fame  proportions  are  agreeable 
inboth.     The  proportions,  for  example,  of  the  num- 
bers 


232 


ARCHITECTURE. 


Part  I. 


Principles,  bers  16,  24,  and  36,  are  agreeable  ;  and  fo,  fay  they, 
'  ■  '  are  the  proportions  of  a  room,  vvhofe  height  is  16  feet, 
the  breadth  24,  and  the  length  36.  But  it  ought  to  be 
considered,  that  there  is  no  refemblance  or  relation  be- 
tween the  objects  of  different  fenfes.  What  pleafes  the 
ear  in  harmony,  is  not  the  proportion  of  the  Strings  of  the 
inftrument,  but  of  the  found  which  thefe  Strings  pro- 
duce. In  architecture,  on  the  contrary,  it  is  the  pro- 
portion of  different  quantities  that  pleafes  the  eye,  with- 
out the  leaSt  relation  to  found.  The  fame  thing  may 
be  faid  of  numbers.  Quantity  is  a  real  quality  of  every 
body  ;  number  is  not  a  real  quality,  but  merely  an  idea 
that  arifes  upon  viewing  a  plurality  of  things  in  fuccef- 
ilon.  An  arithmetical  proportion  is  agreeable  in  num- 
bers :  but  have  we  from  this  any  reafon  to  conclude, 
that  it  muft  alio  be  agreeable  in  quantity  ?  At  this  rate, 
a  geometrical  proportion,  and  many  others,  ought  alio 
to  be  agreeable  in  both.  A  certain  proportion  may 
coincide  in  quantity  and  number;  and  among  ft  anend- 
lefs  variety  of  proportions,  it  would  be  wonderful  if 
there  never  mould  be  a  conicidence.  One  example  is 
given  of  this  coincidence  in  the  numbers  16,  24,  and 
36  ;  but,  to  be  convinced  that  it  is  merely  accidental, 
we  need  but  reflect,  that  the  fame  proportions  .are  not 
applicable  to  the  external  figure  of  a  houfe,  and  far  lefs 
to  a  column. 

It  is  ludicrous  to  obferve  writers  acknowledging  the 
necclfity  of  accurate  proportions,  and  yet  differing  wide- 
ly about  them.     Laying  afide  reafoning  and  philofophy, 
one  fact  univerfally  agreed  on  ought  to  have  undeceived 
them,  that  the  fame  proportions  which  pleafein  amodel 
are  not  agreeable  in  a  large  building  :  a  room  48  feet 
in  length,  and  24  in  breadth  and  height,  is  well  pro- 
portioned :  but  a  room  12  feet  wide  and  high,  and  24 
19        long,  approaches  to  a  gallery. 
Beauty  ari-      Perrault,  in  his  companion  of  the  ancients  and  mo- 
fing  from    derns,  goes  to  the  opposite  extreme;  maintaining,  that 
jiropomon.  t;)e  different  proportions  aliigned  to  each  order  of  co- 
lumns are  arbitrary,  and  that  the  beauty  of  thefe  pro- 
portions is  entirely  the  effect  of  custom.     But  he  Should 
have  considered,  that  if  thefe  proportions  had  not  origi- 
nally been  agreeable,  they  could  never  have  been  esta- 
blished by  cultom. 

For  illustrating  this  point,  we  Shall  add  a  few  exam- 
ples of  the  agrceablenefs  of  different  proportions.  In  a 
fumptuous  edifice,  the  capital  rooms  ought  to  be  large, 
otherwife  they  will  not  be  proportioned  to  the  fize  of 
the  building ;  for  the  fame  reafon,  a  very  large  room  is 
improper  in  a  Small  houfe.  But  in  things  thus  related, 
the  mind  requires  not  a  precife  or  Single  proportion,  re- 
jectingall  others  ;  on  the  contrary,  many  different  pro- 
portions are  equally  agreeable.  It  is  only  when  a  pro- 
portion becomes  loofe  and  distant,  that  the  agreeable- 
nefs  abates,  and  at  laSt  vanishes.  Accordingly,  in  build- 
ing, rooms  of  different  proportions  are  found  to  be 
•  equally  agreeable,  even  where  the  proportion  is  not 
uenced  by  utility.  With  regard  to  the  proportion 
the  height  of  a  room  Should  bear  to  the  length  and 
breadth,  it  muSt  be  extremely  arbitrary,  considering 
uncertainty  of  the  eye  as  to  the  height  of  a  room 
when  it  exceeds  [6  or  17  feet.  In  columns,  again,  e- 
very  architect  1111  ill  confei's  that  the  proportion  of' height 
nnd  thjckm  fa  varies  betwixt  8  diameters  and  10,  and 
every  proportion  between  thefe  two  extremes  is 
agreeable.     Befides,  there  muft  certainly  be  a  further 


variation  of  proportion,  depending  on  the  fize  of  the  Principles, 

column.     A  row  of  columns  10  feet  high,  and  a  row  ' » ' 

twice  that  height,  require  different  proportions  :  The 
intercolumniations  mult  alfo  differ  in  proportion  accord- 
ing to  the  height  of  the  row. 

Proportion  of  parts  is  not  only  itfelf  a  beauty,  but  is 
infeparably  connected  with  a  beauty  of  the  highest  relifh, 
that  of  concord  and  harmony  :  which  will  be  plain  from 
what  follows :  A  room,  the  parts  of  which  are  all  finely 
adjusted  to  each  other,  Strikes  us  not  only  with  the 
beauty  of  proportion,  but  with  a  pleafure  far  fuperior. 
The  length,  the  breadth,  the  height,  the  windows, 
raife  each  of  them  a  feparate  emotion  :  Thefe  emotions 
are  Similar ;  and,  though  faint  when  Separately  felt,  they 
produce  in  conjunction  the  emotion  of  concord  or  har- 
mony, which  is  very  pleafant.  On  the  other  hand, 
where  the  length  of  a  room  far  exceeds  the  breadth, 
the  mind,  comparing  together  parts  fo  intimately  con- 
nected, immediately  perceives  a  disagreement  or  dis- 
proportion which  difguits.  Hence  a  long  gallery, 
however  convenient  for  exercife,  is  not  an  agreeable 
figure  of  a  room. 

In  buildings  destined  chiefly  or  Solely  to  pleafe  the 

eye,  regularity  and  proportion  are  eSTentially  neceflary, 

becaufe  they  are  the  means  of  producing  intrinsic  beau-        30 

ty.     But  a  Skilful  artift  will  not  confine  his  view  to  re-  Form  of 

gularity  and  proportion  ;  he  will  alio  Study  congruity,  Structures 

which  is  perceived  when  the  form  and  ornaments  of  a  t0  ^  fUIte<S 

Structure  are  Suited  to  the  purpofe  for  which  it  is  ap- tG ',  c  Pur" 

j       tt  1     -ij-  11  poles  lor 

pointed.     Hence  every  building  ought  to  have  an  ex-  which  they 

preffion  fuited  to.  its  destination.  A  palace  ought  to  are  int'end- 
be  fumptuous  and  grand  ;  a  private  dwelling,  neat  and  ed. 
modeSt;  a  play-houle,  gay  and  Splendid ;  and  a  monu- 
ment, gloomy  and  melancholy.  A  heathen  temple  has 
a  double  destination:  It  is  considered  as  a  houfe  dedi- 
cated to  fome  divinity  ;  therefore  it  ought  to  be  grand, 
elevated,  and  magnificent :  It  is  alfo  considered  as  a 
place  of  worlhip  ;  and  therefore  ought  to  be  fomewhat 
dark  and  gloomy,  becaufe  dimnefs  or  obfeurity  pro- 
duces that  tone  of  mind  which  is  favourable  to  humi- 
lity and  devotion.  Columns,  befides  their  chief  desti- 
nation of  being  fupports,  contribute  to  that  peculiar 
expreffion  which  the  destination  of  a  building  requires. 
Columns  of  different  proportions  ferve  to  exprefs  lofti- 
nefs,  lightnefs,  Sec. "as  well  as  Strength.  Situation  may 
alfo  contribute  to  expreilion  :  Conveniency  regulates 
the  Situation  of  a  private  dwelling-houfe  ;  and  the  Situa- 
tion of  a  palace  ought  to  be  lofty.  This  leads  to  a 
question.  Whether  the  Situation,  where  there  happens 
to  be  no  choice,  ought,  in  any  meafiire,  to  regulate 
the  form  of  the  edifice  ?  The  connection  between  a 
great  houfe  and  a  neighbouring  field,  though  not  ex- 
tremely intimate,  demands  however  fome  congruity. 
It  would,  for  example,  difpleafe  us  to  find  an  elegant 
building  thrown  away  upon  a  wild  uncultivated  coun- 
try :  congruity  requires  a  polifhed  field  for  fuch  a 
building.  The  old  Gothic  form  of  building  was  well 
fuited  to  the  rough  uncultivated  regions  where  it  was 
invented  ;  but  was  very  ill  adapted  to  the  fine  plains  of 
France  and  Italy.  3I 

The  external  Structure  of  a  houfe  leads  naturally  to  Internal di- 
its  internal   Structure.     A  large  and  Spacious  room,  vifion  of 
which  is  the  first  that  commonly  receives  us,  is  a  bad  houfes. 
contrivance   in   feveral   rcSpects.      In  the  SirSt  place, 
when  immediately  from  the  open  air  wc  Step  into  fuch 
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Principles,  a  room,  its  fize  in  appearance  is  diminithed  by  con- 

1 " '  trail ;  it  looks  little,  compared  with  the  great  canopy 

of  the  fky.  In  the  next  place,  when  it  recovers  its 
grandeur,  as  it  foon  doth,  it  gives  a  diminutive  ap- 
pearance to  the  reft  of  the  houfe  ;  palling  from  it,  eve- 
ry apartment  looks  little.  In  the  third  place,  by  its 
fituation  it  ferves  only  for  a  waiting-room,  and  a  paf- 
fage  to  the  principal  apartments.  Rejecting  therefore 
this  form,  a  hint  may  be  taken  from  the  climax  in 
writing  for  another  that  appears  more  fuitable :  Ahand- 
fome  portico,  proportioned  to  the  fize  and  fafhion  of  the 
front,  leads  into  a  waiting-room  of  a  larger  fize,  and 
this  to  the  great  room,  all  by  a  progreflion  of  fmajl  to 
great. 

Grandeur  is  the  principal  emotion  that  architecture 
is  capable  of  raifing  in  the  mind  :  it  might  therefore 
be  the  chief  ftudy  of  the  artift,  in  great  buildings  de- 
ftined  to  pleafe  the  eye.  But  as  grandeur  depends 
partly  on  fize,  it  is  unlucky  for  architecture  that  it  is 
governed  by  regularity  and  proportion,  which  never 
deceive  the  eye  by  making  objects  appear  larger  than 
they  are  in  reality.  But  though  regularity  and  pro- 
portion contribute  nothing  to  grandeur,  fo  far  as  that 
emotion  depends  on  fize  ;  yet  they  contribute  greatly 
to  it  by  confining  the  fize  within  fuch  bounds  that  it 
can  be  taken  in  and  examined  at  one  view ;  for  when 
objects  are  fo  large  as  not  to  be  comprehended  but 
in  parts,  they  tend  rather  to  diftract  than  fatisfy  the 
mind. 

We  {hall  next  pafs  to  fuch  ornaments  as  contribute 
to  give  buildings  a  peculiar  expreffion.  It  has  been 
doubted,  whether  a  building  can  regularly  admit  any 
ornament  but  what  is  ufeful,  or  at  leaft  has  that  ap- 
pearance. But,  confidering  the  double  aim  of  archi- 
tecture as  a  fine,  as  well  as  an  ufeful  art,  there  is  no 
reafon  why  ornaments  may  not  be  added  to  pleafe 
the  eye,  without  any  relation  to  utility.  A  private 
dwelling-houfe,  it  is  true,  and  other  edifices,  where 
ufe  is  the  chief  aim,  admit  not  regularly  any  ornament 
but  what  has  at  leaft  the  appearance  of  ufe ;  but 
temples,  triumphal  arches,  and  other  buildings  in- 
tended chiefly  or  folely  for  ihow,  may  be  highly  orna- 
31  mented. 
Different  This  fuggefts  a  divifion  of  ornaments  into  three 
kindsof  or- kinds,  viz.  1.  Ornaments  that  are  beautiful  without 
jiaments.  reiat;on  t0  nfe  .  f^k  as  flatues,  vafes,  baflb  or  alto  re- 
lievo :  2.  Things  in  themfelvcs  not  beautiful,  but  pof- 
fefling  the  beauty  of  utility,  by  impofing  on  the  fpec- 
tator,  and  appearing  to  be  ufeful ;  fuch  as  blind  win- 
dows :  3.  Where  things  are  beautiful  in  themfelves, 
and  at  the  fame  time  take  on  the  appearance  of  ufe  ; 
fuch  as  pilafters. 

With  regard  to  the  fir  ft,  we  naturally  require  that 
a  ftatue  be  lb  placed,  as  to  be  feen  in  every  direction, 
and  examined  at  different  diftances.  Statues,  there- 
fore, are  properly  introduced  to  adorn  the  great  ftair 
that  leads  to  the  principal  door  of  a  palace,  or  to  lelTen 
ihe  void  between  pillars.  But  a  niche  in  the  external 
front  is  an  improper  place  for  a  ftatue.  There  is 
an  additional  reafon  againft  placing  them  upon  the 
roof  or  top  of  the  walls:  their  ticklilh  fituation  gives 
pain,  as  they  have  the  appearance  of  being  in  danger 
of  tumbling  down  ;  befides,  we  are  inclined  to  feel 
from  their  being  too  much  expofed  to  the  inclemen- 
cies of  the  weather.  To  adorn  the  top  of  the  wall 
Vol.  II. 


with  a  row  of  vafes,  is  an  unhappy  conceit,  by  pla-  Principle;-. 
cing  a  thing,  whole  natural  detonation  is  utility,  w-v  ' 
where  it  cannot  have  even  the  appearance  of  ufe.  As 
to  carvings  upon  the  external  furface  of  a  building, 
termed  bafto  relievo  when  flat,  and  alto  relievo  when 
prominent,  all  contradictory  expreflions  ought  be  be 
avoided.  Now,  firmnefs  and  folidiiy  being  the  pro- 
per expreflions  of  a  pedeftal,  and,  on  the  contrary, 
lightnefs  and  delicacy  of  carved  work,  the  pedeftal, 
whether  of  a  column  or  of  a  ftatue,  ought  to  be  fpa- 
ringly  ornamented.  The  ancients  never  ventured  any 
bolder  ornament  than  the  baflb  relievo. 

With  refpect  to  ornaments  of  the  fecond  kind,  it  is 
a  great  blunder  to  contrive  them  fo  as  to  make  them 
appear  ufelefs.  A  blind  window,  therefore,  when  ne- 
ceflary  for  regularity,  ought  to  be  fo  difguifed  as  to 
appear  a  real  window :  when  it  appears  without  dif- 
guife,  it  is  difguftful,  as  a  vain  attempt  to  fupply  the 
want  of  invention  ;  it  fhows  the  irregularity  in  a  ftronger 
light,  by  fignifying  that  a  window  ought  to  be  there 
in  point  of  regularity,  but  that  the  architect  had  not 
Ikill  fufficient  to  connect  external  regularity  with  in- 
ternal convenience. 

As  to  the  third,  it  is  an  error  to  fink  pilafters  fo  far 
into  the  wall,  as  to  remove  totally,  or  moftly,  the  ap- 
pearance of  ufe.  They  ftiould  always  project  fo  much 
from  the  wall,  as  to  have  the  appearance  of  fupporting 
the  entablature  over  them.  33 

From  ornaments  in  general,  we  defcend  to  a  pillar,  Columui. 
the  chief  ornament  in  great  buildings.  Thedeftination 
of  a  pillar  is  to  fupport,  really,  or  in  appearance,  an- 
other part  termed  the  entablature.  With  regard  to 
the  form  of  a  pillar,  it  muft  be  obferved,  that  a  circle 
is  a  more  agreeable  figure  than  a  fquare,  a  globe  than 
a  cube,  and  a  cylinder  than  parallelopipedon.  This 
laft,  in  the  language  of  architecture,  is  faying,  that  a 
column  is  a  more  agreeable  figure  than  a  pilafter  ; 
and  for  that  reafon  it  ought  be  preferred,  when  all 
other  circumftances  are  equal.  Another  reafon  con- 
curs, that  a  column  annexed  to  a  wall,  which  is  a  plain 
furface,  makes  a  greater  variety  than  a  pilafter.  Be- 
fides, pilafters  at  a  diftance  are  apt  to  be  miftaken  for 
pillars;  and  the  fpectator  is  difappointed,  when,  on  a 
nearer  approach,  he  difcovers  them  tobeonly  pilafters. 

As  to  the  parts  of  a  column,  a  bare  uniform  cylin- 
der, without  a  capital,  appears  naked  ;  and  without  a 
bafe,  appears  too  tickliihly  placed  to  ftand  firm  ;  it 
ought  therefore  to  have  fome  finifhing  at  the  top  and 
bottom  :  Hence  the  three  chief  parts  of  a  column,  the 
lhaft,  the  bafe,  and  the  capital.  Nature  undoubtedly 
requires  proportion  among  thefe  parts,  but  it  admits  of 
variety  of  proportion.  Vitruvius  and  fome  of  the 
elder  writers  fcem  to  think,  that  the  proportions  of 
columns  were  derived  from  the  human  figure,  the  ca- 
pital reprefenting  the  head,  the  bafe  the  feet,  and  the 
lhaft  the  body.  The  Tufcan  has  been  accordingly 
denominated  the  Gigantic ;  the  Doric,  the  Herculean  j 
the  Ionic,  the  Matronal  ,■  and  the  Corinthian,  the  Vir- 
ginal ; — The  Compofite  is  a  mixture  of  the  Corinthi- 
an and  Ionic.  As  to  the  bafe,  the  principle  of  utility 
interpofes  to  vary  it  from  the  human  figure,  and  to 
proportion  it  fo  to  the  whole,  as  to  give  the  column  the 
appearance  of  liability.  __  •"* 

Among  the  Greeks,    we  find  only  three  orders  of  new  onjeri 
columns,  the  Doric,  the  Ionic,  and  the  Corinthian,  di-  carl  be  ia- 
G  g  ftinguifhed  -rented. 
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Principles,  Slinguifhed  from  cacli  other  by  their  deftination  as 
— *— '  well  as  by  their  ornaments.  It  has  been  difputed, 
whether  any  new  order  can  be  added  to  thefe  :  fome 
hold  the  affirmative,  and  give  for  instances  the  Tufcan 
and  Compollte;  others  maintain,  that  thefe  properly 
are  not  diltinct  orders,  but  only  the  original  orders 
with  fome  flight  variation.  The  only  circumftances 
that  can  ferve  to  diftinguifh  one  order  from  another, 
are  the  form  of  the  column,  and  its  destination.  To 
make  the  firft  a  distinguishing  mark,  without  regard 
to  the  other,  would  multiply  orders  without  end.  De- 
stination is  more  limited,  and  it  leads  us  to  diftinguifh 
three  kinds  of  orders;  one  plain  and  Strong,  for  the 
purpofe  of  fupporting  plain  and  ma  Sly  buildings  ;  one 
delicate  and  graceful,  for  fupporting  buildings  of  that 
character ;  and  between  thefe,  a  third,  for  fupporting 
buildings  of  a  mixed  nature.  So  that,  if  destination 
alone  is  to  be  regarded,  the  Tufcan  is  of  the  fame  or- 
der with  the  Doric,  and  the  Compofite  with  the  Co- 
rinthian. 

The  ornaments  of  thefe  three  orders  ought  to  be 
fuited  to  the  purpofes  for  which  they  are  intended. 
Plain  and  rustic  ornaments  would  not  be  a  little  dif- 
cordant  with  the  elegance  of  the  Corinthian  order, 
and  fweet  and  delicate  ornaments  not  lefs  with  the 
Strength  of  the  Doric. 

With  refpect  to  buildings  of  every  kind,  one  rule, 
dictated  by  utility,  is,  that  they  be  firm  and  flable. 
Another,  dictated  by  beauty,  is,  that  they  alfo  ap- 
pear fo  to  the  eye  :  for  every  thing  that  appears  tot: 
tering,  and  in  hazard  of  tumbling  down,  produceth 
in  the  fpectator  the  painful  emotion  of  fear,  inftead 
of  the  pleafing  emotion  of  beauty ;  and  accordingly 
it  mould  be  the  great  care  of  the  artift,  that  every 
part  of  his  edifice  appear  to  be  well  fupported. 
Some  have  introduced  a  kind  of  conceit  in  architec- 
ture, by  giving  parts  of  buildings  the  appearance  of 
falling;  of  this  kind  is  the  church  of  St  Sophia  in 
Constantinople  ;  the  round  towers  in  the  uppermost 
ltories  of  Gothic  buildings  is  in  the  fame  falfe  tafte. 

The  mofl  confiderable  ornaments  ufed  in  architec- 
ture are  the  five  orders  of  columns,  pediments,  arches, 
ballufters,  ire.  of  which  in  the  following  chapters. 

Chap.  I.   Of  the  Orders  of  Architecture. 

An  Order  confifts  of  two  principal  members,  the 
Column  and  the  Entablature  ;  each  of  which  is 
compofed  of  three  principal  parts.  Thofe  of  the  Co- 
lumn are,  the  Bafe,  the  Shaft,  and  the  Capital ;  and 
thofe  of  the  Entablature  are,  the  Architrave,  the 
Frize,  and  the  Cornice.  All  thefe  are  fubdivided  in- 
to many  leffcr  parts,  whofe  number,  form,  and  di- 
menfions,  characterife  each  order,  and  exprefs  the 
degree  of  ftrength,  delicacy,  richnefs,  or  fimplicity 
peculiar  to  it. 

The  parts  that  compofe  an  order  may  be  diflribnted 
into  two  different  clalfes.  In  the  firft  may  be  ranged 
all  that  have  any  analogy  to  the  primitive  huts,  and 
reprefent  fome  part  that  was  neceffary  in  their  con- 
struction. Such  are  the  fhaft  of  the  column,  with 
the  plinth  of  its  bafe,  and  the  abacus  of  its  capital  ; 
likewife  the  architrave  and  triglyphs,  the  mutules, 
siodilions,  or  dentils,  which  all  of  them  reprefent  the 
rafters,  or  fome  other  pieces  of  timber  ufed  to  fup- 
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port  the  covering  ;  and  the  corona,    reprefenting  the  Principle!, 
beds  of  materials  that  compofed   the  covering.     All  "" — " — * 
thefe  may  properly  be  distinguished  by  the  name  of 
etfeittial  members.     The   fubfervient  parts,  contrived 
for  the  nfe  or  ornaments  of  the  former,  and  common- 
ly called  mouldings,  may  conftitute  the/troWclafs. 

There  are  eight  regular  mouldings  in  ornamenting 
columns  :  the  fillet,  liltel,  or  fquare  ;  the  aftragal,  or 
bead  ;  the  torus,  or  tore ;  the  fcotia,  mouth,  or  cafc- 
ment ;  the  echinus,  ovolo,  or  quarter-round ;  the  in- 
verted cyma,  talon,  or  ogee  ;  the  cyma,  cyma  rec- 
ta, or  cymation  ;  the  cavetto,  or  hollow.  The  names 
of  thefe  allude  to  their  forms,  and  their  forms  are 
adapted  to  the  purpofes  for  which  they  are  intended. 
See  Plate  XL. 

The  ovolo  and  talon,  as  they  are  Strong  at  the  ex- 
tremities, are  fit  for  fupporters;  the  cyma  and  cavetto, 
though  improper  for  fupports,  ferve  for  coverings  to 
fhelter  other  members ;  the  torus  and  aftragal,  being 
lhaped  like  ropes,  are  intended  to  bind  and  fortify  the 
parts  with  which  they  are  connected  :  But  the  ufe  of 
the  fcotia  and  fillet  is  only  to  feparate  and  diftinguifh, 
the  other  mouldings,  to  give  a  graceful  turn  to  the 
profile,  and  to  prevent  the  confufion  which  would  arife 
from  joining  feveral  curved  members  together. 

There  are  various  methods  of  defcribing  the  con- 
tours of  mouldings ;  but  the  fimpleft  andbeft  is  to  form 
them  of  quadrants  of  circles. 

An  affemblage  of  what  are  called  efTential  parts  profiie 
and  mouldings  is  termed  a  profile.  The  molt  perfect  what, 
profiles  are  fitch  as  are  compofed  of  few  mouldings, 
varied  in  form  and  fize ;  and  fo  difpofed,  that  the 
Straight  and  curved  ones  fucceed  each  other  alter- 
nately. When  ornaments  are  employed  in  mould- 
ings, fome  of  them  fhould  be  left  plain,  in  order  to 
give  a  proper  repofe  :  For  when  all  are  ornamented, 
the  figure  of  the  profile  is  loft.  ,g 

Columns,  in   imitation  of  trees,  from  which  they  Diminu- 
drew  their  origin,  are  tapered  in  their  fhafts.     In  the  tion  of  co- 
antiques  the  diminution  is  varioufly  performed  ;  be-  lumns. 
ginning  fometimes  from  the  foot  of  the  fhaft,  and  at 
others  from  one-quarter,  or  one-third  of  its  height  ; 
the  lower  part  being  perfectly  cylindrical.     The  for- 
mer of  thefe  was  mofl  in  ufe  amongft  the  ancients, 
and,  being  the  mofl  natural  and  graceful,  ought  to 
have  the  preference,    though  the   latter  hath    been 
more  univerfally  practifed  by  modern  artifls. 

The  firft  architects,  fays  Mr  Auzoult,  probably 
made  their  columns  in  flraight  lines,  in  imitation  of 
trees  ;  fo  that  their  fhaft  was  a  fruflum  of  a  cone  : 
but  finding  this  form  abrupt  and  difagreeable,  they 
made  ufe  of  fome  curve,  which,  Springing  from  the 
extremities  of  the  fuperior  and  inferior  diameters  of 
the  column,  fwelled  beyond  the  fides  of  the  cone, 
and  by  that  means  gave  a  more  pleafing  figure  to  the 
contour. 

Vitruvius,  in  the  fecond  chapter  of  his  third  book, 
mentions  this  practice,  but  in  fo  obfeure  and  curfory  a 
manner,  that  his  meaning  hath  not  been  understood  ; 
and  feveral  of  the  modern  architects,  intending  to 
conform  themfelves  to  the  doctrine  have  made  the 
diameters  of  their  columns  greater  in  the  middle  than 
at  the  foot  of  the  Shaft.  Leon  BaptiSla,  Alberti,  and 
others  of  the  Florentine  and  Roman  architects,  have 
carried  this  to  a  very  great  excefs  ;  for  which  they 

have 
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Principles,  have  been  juftly  blamed,  as  it  is  neither  natural,  rea- 
■       '  fonable,  nor  beautiful. 

Monfieur  Auzoult  obferves,  that  a  column,  fup- 
pofing  its  fhafts  to  be  the  fruftum  of  a  cone,  may 
have  an  additional  thicknefs  in  the  middle,  without 
being  fwelled  there  beyond  the  bulk  of  its  inferior 
parts  ;  and  fuppofes  the  addition  mentioned  by  Vi- 
truvius  to  fignify  nothing  but  the  increafe  towards 
the  middle  of  the  column,  occasioned  by  changing 
the  ftraight  line,  which  at  firft  was  in  ufe,  for  a 
curve. 

This  fuppofition  is  extremely  juft,  and  founded  on 
what  is  obferved  in  the  works  of  antiquity  ;  where 
there  is  no  instance  of  columns  thicker  in  the  middle 
than  at  the  bottom,  though  all  have  the  fwelling  hint- 
ed at  by  Vitruvius,  all  of  them  being  terminated  by 
curves  ;  fome  granite  columns  excepted,  which  are 
bounded  by  ftraight  lines  ;  a  proof,  perhaps,  of  their 
antiquity,  or  of  their  having  been  wrought  in  the 
quarries  of  Egypt  by  bungling  and  unfkilful  work- 
men. 

Monfieur  Blondel,  in  his  book,  entitled,  Refolution 
ties  quatre  frincipanx  frablemes  cT  ArchiteBurs,  teaches 
various  manners  of  diminilhing  columns  ;  the  belt 
and  fimpleft  of  which  is  by  means  of  the  inftrument 
which  Nicomedes  invented  to  defcribe  the  the  firftcon- 
choid  :  for  this,  being  applied  at  the  bottom  of  the 
fhaft,  performs  at  one  Aveep  both  the  fwelling  and 
the  diminution  ;  giving  fuch  a  graceful  form  to  the 
column,  that  it  is  univerfally  allowed  to  be  the  moft 
perfect  practice  hitherto  difcovered.  The  columns 
in  the  Pantheon,  accounted  the  molt  beautiful  among 
the  antiques,  are  made  in  this  manner  ;  as  appears 
by  the  exact  meafures  of  one  of  them  to  be  found  in 
Defgodet's  antiquities  of  Rome. 

To  give  an  accurate  idea  of  the  operation,  it  will 
be  neceflary  firft  to  defcribe  Vignola's  method  of  di- 
minution, on  which  it  is  grounded.  "  As  to  this 
fecond  method,  fays  Vignola,  it  is  a  difcovery  of  my 
own  ;  and  although  it  be  lefs  known  than  the  for- 
mer, it  will    be   eafily  comprehended  by  the  figure. 

Pl.XXXVI  Having  therefore  determined  the  meafures  of  your 
column,  (that  is  to  fay,  the  height  of  the  fhaft,  and 
its  inferior  and  fuperior  diameters),  draw  a  line  in- 
definitely from  C  through  D,  perpendicular  to  the 
axis  of  the  column  :  this  done,  fet  off"  the  diftance 
C  D,  which  is  the  inferior  femi-diameter,  from  A, 
the  extreme  point  of  the  fuperior  femi-diameter,  to 
B,  a  point  in  the  axis  ;  then  from  A,  through  B, 
draw  the  line  ABE,  which  will  cut  the  indefinite 
line  C  D  in  E  ;  and,  from  this  point  of  interfection 
E,  draw  thro'  the  axis  of  the  column  any  number  of 
rays  as  E  b  a,  on  each  of  which,  from  the  axis  to- 
wards the  circumference,  fetting  off  the  interval  C 
D,  you  may  find  any  number  of  points,  a,  a,  a, 
through  which  if  a  curve  be  drawn,  it  will  defcribe 
40        the  fwelling  and  diminution  of  the  column." 

Nicomc-         Though  this  method    be  fufficiently  accurate  for 

des'siuftru-  practice,  efpecially  if  a  confiderable  number  of  points 
be  found,  yet,  ftrktly  fpeaking,  it  is  defective  ;  as  the 
curve  mu ft  either  be  drawn  by  hand,  or  by  applying 
a  flexible  ruler  to  all  the  points  ;  both  of  which  are 
liable  to  variations.  Blondel  therefore,  to  obviate  this 
objection,  (after  having  proved  the  curve  palling  from 
A  to  C  through  the  points  a  a,  to  be  of  the  fame  na- 
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ture  with  the  firft  conchoid  of  the  ancients),  employed  Principle!. 

the  inftruinent  of  Nicomedes  to  defcribe  it ;  the  con-  ' * ' 

ftruction  of  which  is  as  follows : 

Having  determined,  as  above,  the  length  of  the 
fbaft,  with  the  inferior  and  fuperior  diameters  of  the 
column,  and  having  likewife  found  the  length  of  the 
HneC  D  E,  take  three  rulers,  either  of  wood  or  me- 
tal, as  F  G,  I  D,  and  AH;  of  which  let  F  G  and 
I  D  be  fattened  together  at  right  angles  in  G.  Cut 
a  dove-tail  groove  in  the  middle  of  F  G,  from  top  to 
bottom  ;  and  at  the  point  E  on  the  ruler  I  D  (whofe 
diftance,  from  the  middle  of  the  groove  in  F  G,  is  the 
fame  as  that  of  the  point  of  interfection  from  the  axis 
of  the  column)  fix  a  pin  ;  then  on  the  ruler  A  H  fet 
off  the  diftance  A  B,  equal  to  C  D  the  inferior  femi- 
diameter  of  the  column,  and  at  the  point  B  fix  a  but- 
ton, whofe  head  mull  be  exactly  fitted  to  the  groove 
made  in  F  G,  in  which  it  is  to  ftide  ;  and,  at  the  other 
extremity  of  the  ruler  A  H,  cut  a  (lit  or  canal  from 
H  to  K,  whofe  length  mult  not  be  lefs  than  the  diffe- 
rence of  length  between  E  B  and  E  D,  and  whofe 
breadth  muft  be  fufficient  to  admit  the  pin  fixed  at  E, 
which  m'uft  pais  through  the  flit,  that  the  ruler  may 
Aide  thereon: 

The  inftrument  being  thus  completed,  if  the  mid- 
dle of  the  groove,  in  the  ruler  F  G,  be  placed  ex- 
actly over  the  axis  of  the  column,  it  is  evident  that 
the  ruler  A  H,  in  moving  along  the  groove,  will  with 
the  extremity  A  defcribe  the  curve  A  a  a  C ;  which 
curve  is  the  fame  as  that  produced  by  Vignola's  me- 
thod of  diminution,  fuppofing  it  done  with  the  utmoft 
accuracy  ;  for  the  interval  A  B,  a  b,  is  always  the 
fame  ;  and  the  point  E  is  the  origin  of  an  infinity  of 
lines,  of  which  the  parts  B  A,  ba,  ba,  extending  from 
the  axis  to  the  circumference,  are  equal  to  each  other 
and  to  D  C.  And  if  the  rulers  be  of  an  indefinite 
fize,  and  the  pins  at  E  and  B  be  made  to  move  along 
their  refpedtive  rulers,  fo  that  the  intervals  A  B  and 
D  E  may  be  augmented  or  diminifhed  at  pleafure,  it  is 
likewife  evident  that  the  fame  inftrument  may  be  thus 
applied  to  columns  of  any  fize.  4I 

In  the  remains  of  antiquity  the  quantity  of  the  di-  Quantity  of 
minution  is  various  ;  but  feldom  lefs  than  one-eighth  diminution 
of  the  inferior   diameter  of   the  column,  nor    more 
than  one-fixth  of  it.     The  laft  of  thefe  is  by  Vitru- 
vius efteemed  the  moft  perfect. 


Of  the  Tuscan  Order. 
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This  is  the  moft  folid  and  fimple  of  all  the  orders.  Plate 
It  is  compofed  of  few  parts,  devoid  of  ornaments,  XXXVII, 
and  fo  many,  that  it  feems  capable  of  fupporting  the 
heavieft  burden.  There  are  no  remains  of  a  regular 
Tufcan  order  among  the  antiques :  the  doctrine  of 
Vitruvius  concerning  it  is  obfeure  ;  and  the  profiles 
of  Palladio,  Scamozzi,  Serlio,  de  l'Orme,  and  Vi<mo- 
la,  are  all  imperfect. 

The  height  of  the  Tufcan  column  is  14  modules,  or 
femi-diameters,  each  confifting  of  30  minutes  ;  and 
that  of  the  whole  entablature  31  modules  ;  which  be- 
ing divided  into  10  equal  parts,  three  of  them  are  for 
the  height  of  the  architrave,  three  for  the  frize,  and 
the  remaining  four  for  the  cornice  :  The  capital  is 
one  module  ;  the  bafe,  including  the  lower  cincture  ef 
Gg2 


•236 


ARCHITECTURE. 


Part  I. 


Principles,  the  (ha.fi,  is  likewife  one  module  ;  and  the  lhaft,  with 
"       '  its  upper  cincture  and  aftragal,  12  modules. 

Thefe  are  the  general  dimenlions  of  the  order  ;  the 
particular  dimenfions  may  be  learned  by  inflection  of 
tlie  plates. 

la  the  remains  of  antiquity,  the  quantity  of  dimi- 
nution at  the  top  of  the  Tufcan  column  is  various  ; 
but  feldom  lefs  than  one-eighth,  nor  more  than  one- 
fixth,  of  the  inferior  diameter  of  the  column.  The 
lad  of  thefe  is  generally  preferred  ;  and  Chalmers  and 
others  make  the  fame  diminution  in  all  columns,  with- 
out regard  to  their  order. 


Of  the  Doric  Order. 
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Plate  This  order  is  next  in  ftrength  to  the  Tufcan  ;  and, 

XXXVIII.  being  0f  a  grave,  robull,  and  mafculine  afpeel,  is  by 
Scamozzi  called  the  Herculean.  As  it  is  the  moft 
ancient  of  all  the  orders,  it  retains  more  of  the  ftruc- 
ture  of  the  primitive  huts  than  any  of  the  reft ;  the 
triglyphs  in  its  frize  reprefeuting  the  ends  of  the 
joifts,  and  the  mntules  in  its  cornice  reprefenting  the 
rafters. 

The  height  of  the  Doric  column,  including  its  ca- 
pital and  bafe,  is  16  modules,  and  the  height  of  the 
entablature  four  ;  the  latter  of  which  being  divided 
into  eight  parts,  two  of  them  are  for  the  architrave, 
three  for  the  frize,  and  three  for  the  cornice. 

In  moll  of  the  antiques,  the  Doric  column  is  exe- 
cuted without  a  bafe.  Vitruvius  likewife  makes  it 
without  one  ;  the  bafe,  according  to  him,  having 
been  firft  employed  in  the  Ionic  order,  in  imitation 
of  the  fandal  of  a  woman's  foot.  Scamozzi  blames 
this  practice,  and  moft  of  the  modern  architects  are  of 
his  opinion. 
Ornaments  I"  the  profile  of  the  theatre  of  Marcellus,  the 
el  thefrize.  frize  is  enriched  with  hulks  and  rofes;  the  architrave 
conlifts  only  of  one  fafcia  and  a  fillet ;  the  drops  arc 
conical ;  the  metope  is  enriched  with  a  bull's  Ikull, 
adorned  with  a  garland  of  beads,  in  imitation  of  thofe 
on  the  temple  of  Jupiter  Tonans,  at  the  foot  of  the 
Capitol.  In  fome  antique  fragments,  and  in  a  great 
many  modern  buildings,  the  metopes  are  alternately 
adorned  with  ox-fkulls  and  pateras.  But  they  may 
be  filled  with  any  other  ornaments,  according  to  the 
deftination  of  the  building. 

The  Ionic  Order 

45 
Plate  Is  of  a  more  (lender  make  than  the  Doric  or  Tuf- 

XXXIX.    can ;  its  appearance  is  fimple,  yet  graceful  and  ma- 

jeflic ;    its  ornaments  are  few  ;   fo   that  it  has  been 

compared  to  a  fedate  matron,  in  decent,  rather  than 

magnificent,  attire. 

Among  the  ancients,  the  form  of  the  Ionic  profile 
appears  to  have  been  more  poiitively  determined 
than  that  of  any  other  order  ;  for,  in  all  the  antiques 
at  Rome  (the  temple  of  Concord  excepted),  it  is 
exactly  the  fame. 

The  modern  artifts  have  likewife  been  unanimous 
in  their  opinions  ;  all  of  them,  excepting  Palladio 
and  his  imitators,  having  employed  the  dentil,  cor- 
nice, and  the  other  parts  of  the  profile,  nearly  as 
they  arc  found  in  the  Collifeum,  the  temple  of  Fortune, 
and  the  theatre  of  Marcellus. 


The  height  of  the  Ionic  column  is  18  modules,  Principle*. 
and  that  of  the  entablature  4^,  or  one  quarter  of  the  v— ~— ' 
height  of  the  column,  as  in  the  other  orders,  which 
is  a  trifle  lefs  than  in  any  of  the  antique  Ionics.  In 
all  the  antiques,  the  bafe  is  Attic ;  and  the  lhaft  of 
the  column  may  either  be  plain,  or  fluted  with  24 
flutings,  or  20  only,  as  in  the  temple  of  Fortune. 
The  plan  of  the  flutings  may  be  a  trifle  more  than  a 
femicircle,  as  in  the  forum  of  Nerva,  becanfe  they 
then  appear  more  diftinct.  The  fillets,  or  intervals  be- 
tween them,  mull  not  be  broader  than  one-third  of  the 
breadth  of  the  fluting,  nor  narrower  than  one-fourth. 
The  ornaments  of  the  capital  muft  correfpond  with 
the  flutings  of  the  fhaft;  and  there  muft  bean  ove 
above  the  middle  of  each  fluting.  The  volutes 
ought  to  be  traced  according  to  Mr  Goldman's  method, 
which  is  as  follows  :  46 

Plate  XL.  fig.  9.  Draw  the  cathetus  F  C,  Method  of 
whole  length  muft  be  15  minutes,  or  one-fourth  of  a  drawing 
module  ;  and,  from  the  point  C,  defcribe  the  eye  ofvo^utc8- 
the  volute  A  E  B  D,  of  which  the  diameter  is  to  be 
6i  minutes ;  divide  it  into  four  equal  lectors  by  the 
diameters  A  B,  D  E.  Bifect  the  radii  C  A,  C  B, 
in  1  and  4 ;  and  on  the  line  1,  4,  conftruct  a  fquarc 
1,  2,  3,  4.  From  the  centre  C,  to  the  angles  2,  3, 
draw  the  diagonals  C  2,  C  3,  and  divide  the  fide  of 
the  fquare  1,  4,  into  6  equal  parts,  at  5,  9,  C,  12,  8. 
Then  through  the  points  5,  9,  12,  8,  draw  the  lines 
5,  6,  9,  10,  12,  11,  8,  7,  parallel  to  the  diameter  E  D, 
which  will  cut  the  diagonals  in  6,  7,  10,  11  ;  and  the 
points  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  will  be 
the  centres  of  the  volute.  From  the  firft  centre  1, 
with  the  diftance  1  F,  defcribe  the  quadrant  F  G; 
from  the  fecond  centre  2,  with  the  diflance  2  G,  de- 
fcribe the  quadrant  G  H  ;  and,  continuing  the  fame 
operation  from  all  the  12  centres,  the  contour  of  the 
volute  will  be  completed. 

Fig.  10.  The  centres  for  defcribing  the  fillet  are 
found  in  this  manner.  Conftruct  a  triangle,  of  which 
the  fide  A  F  is  equal  to  the  part  of  the  cathetus  con- 
tained between  A  F  and  the  fide  F  V,  equal  to  C  1  ; 
place  the  diilance  F  S  from  F  towards  A,  equal  to 
F  S  the  breadth  of  the  fillet,  and  through  the  point 
S  draw  the  line  S  T,  which  will  be  to  C  1  in  the  fame 
proportion  as  A  S  is  to  A  F  ;  place  this  line  on  the 
diameter  of  the  eye  A  B  ;  divide  it  into  three  equal 
parts  ;  and,  through  the  points  of  divifion,  draw  lines 
parallel  to  the  diameter  E  D,  which  will  cut  the  dia- 
gonals C  2,  C  3,  and  you  will  have  twelve  new  cen- 
tres, from  whence  the  interior  contour  of  the  fillet 
may  be  defcribed,  in  the  fame  manner  as  the  exterior 
one  was  from  the  firfl  centres. 


Of  the  Corinthian  Order. 
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The  proportions  of  this  order  are  extremely  deli-  Plate  XLI- 
cate.  It  is  divided  into  a  great  variety  of  members, 
and  enriched  with  a  profufion  of  ornaments.  Sca- 
mozzi calls  it  the  virginal  order  ,■  and  indeed  it  has 
all  the  delicacy  in  its  make,  and  all  the  delicacy  in 
its  drefs,  peculiar  to  young  girls. 

The  moft  perfect  model  of  the  Corinthian  order  is 
generally  allowed  to  be  in  the  three  columns  in  the 
Campo  Vaccino  at  Rome,  the  remain!!,  as  it  is  thought, 
of  the  temple  of  Jupiter  Stator. 
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Principles.  The  Corinthian  column  fliould  be  20  modules  high, 
1 » '  and  the  entablature  5  ;  which  proportions  are  a  me- 
dium between  thofe  of  the  Pantheon  and  the  three 
columns.  The  bafe  of  the  column  may  be  either  At- 
tic or  Corinthian:  They  are  both  beautiful.  If  the 
entablature  be  enriched,  the  lliaft  may  be  fluted. 
The  fluting  may  be  filled,  to  one-third  of  their  height, 
with  cabblings,  as  in  the  infide  of  the  Pantheon  ; 
which  will  ftrengthen  the  lower  part  of  the  column, 
and  make  it  lefs  liable  to  injury. 

In  molt  of  the  antiques  at  Rome,  the  capital  of  this 
order  is  enriched  with  olive-trees ;  the  acanthus  be- 
ing feldom  employed  but  in  the  Compofite.  De  Cor- 
demoy,  however,  prefers  the  acanthus. 

The  divfions  of  the  entablature  bear  the  fame  pro- 
portions to  each  other,  as  the  Tufcan,  Ionic,  and  Com- 
pofite orders. 
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Is,  ftrictly  fpeaking,  only  a  fpecies  of  the  Corin- 
thian ;  and  therefore  retains,  in  a  great  meafure,  the 
fame  character. 

It  does  not  appear,  that  the  ancients  affected  any 
kindsof  or-  particular  form  of  entablature  to  this  order.  Some- 
naments.  times  the  cornice  is  entirely  plain,  as  in  the  temple  of 
Bacchus;  at  others,  as  in  the  arch  of  Septimius  Se- 
verus,  it  is  enriched  with  dentils  differing  very  little 
from  the  Ionic;  and  in  the  arch  of  Titus,  there  are 
both  dentils  and  modilions;  the  whole  form  of  the 
profile  being  the  fame  with  the  Corinthian,  as  exe- 
cuted in  the  antiques  at  Rome. 

The  modern  architects  have  varied  more  in  this 
■than  in  any  other  order,  each  following  the  bent  of 
his  own  fancy. 

The  height  of  the  Compofite  column,  and  parts  of 
the  entablature,  is  the  fame  with  that  of  the  Corin- 
thian. The  foot  of  the  leaves  of  the  capital  ought 
not  to  project  beyond  the  upper  part  of  the  (haft. 
The  different  bunches  of  leaves  (hould  be  ftrongly 
marked;  the  fprigs  which  arife  between  the  upper 
ones  (hould  be  kept  flat  upon  the  vafe ;  and  the  orna- 
ments of  the  volutes  muft  not  project  beyond  the  fil- 
lets that  inclofe  them. 

fco  Chat.  II.     Of  Pilafiers. 

These  differ  from  columns  only  in  their  plan  ; 
which  is  a  fquare,  as  that  of  columns  is  round.  Their 
bafes,  capitals,  and  entablatures,  have  the  fame 
parts,  with  the  fame  heights  and  projections,  as  thofe 
of  columns :  they  are  alio  diftinguifhed  in  the  fame 
manner,  by  the  names  of  Tufcan,  Doric,  Ionic,  Co- 
rinthian, and  Compofite. 

The  column  is  undoubtedly  more  perfect  than  the 
the  pilaflre.     However,  they  may  be  employed  with 
great  propriety  on    many  occafions.      Some  authors 
declaim  againft  pilafters,  becaufe,  according  to  them, 
they  do  not  admit  of  diminution.     But  this  is  a  mif- 
take;    there  are  many  inftances,   in  the  remains  of 
antiquity,  of  their  being   diminiflied.      Scamozzi  al- 
ways gave,  his  pilafters  the  fame  diminution  as  his  co- 
lumns :    Palladio  and  Inigo  Jones  have   likewife  di- 
„        minifhed  them  in  many  of  their  buildings. 
Pilafters         Pilafters  are  employed  in  churches,  galleries,  halls, 
•where  ufe-  and  other  interior  decorations,    to  fave  room ;    for, 
f»l.  as  they  feldom  project  beyond   the  folid  wall  above 


one  quarter  of  their  diameter,  they  do  not  occupy  Principles, 
near  fo  much  fpace  as  columns.  They  are  likewife  '  k 
ufed  in  exterior  decorations ;  fometimes  alone,  in- 
flead  of  columns  on  account  of  their  being  lefs  ex- 
penfive ;  and  fometimes  they  accompany  columns, 
being  placed  behind  them  to  fnpport  the  architraves, 
where  they  enter  the  building,  as  in  the  Pantheon  at 
Rome  ;  or,  in  the  fame  line  with  them,  to  fortify  the 
angles,  as  in  the  portico  of  Septimius. 

When  pilafters  arc  ufed  alone,  they  fhonld  project 
one-quarter  of  their  diameter  beyond  the  walls. 
When  placed  behind  columns,  efpecially  if  they  be 
very  near  them,  they  need  not  project  above  one- 
eighth  of  their  diameter.  •  But,  when  placed  on  a 
line  with  columns,  their  projection  muft  be  regulated 
by  that  of  the  columns ;  and,  confequently  it  can  ne- 
ver be  lefs  than  a  femidiameter,  even  when  the  co- 
lumns are  engaged  as  much  as  poffible.  st 

The  {hafts  of  pilafters  are  frequently  adorned  with  How  orna« 
flutings,  in  the  fame  manner  as  thofe  of  columns ;  mented. 
the  plan  of  which  may  be  a  trifle  more  than  a  femi- 
circle:  their  number  muft  be  feven  on  each  face, 
which  make  them  nearly  of  the  fame  fue  with  thofe 
of  columns.  The  intervals,  or  fillets,  muft  either  be 
one-third  or  one-fourth  of  the  fluting  in  breadth. 

The  capitals  of  pilafters  are  profiled  nearlyintbePl.XI.nl. 
fame  manner  as  thofe  of  columns. 


Chap.  III.     Of  Attics. 

These  very  properly  follow  the  pilafters;  being 
nothing  more  than  fquare  pillars  with  their  cornices. 
They  had  their  origin  in  Athens,  where  it  was  for 
many  ages  a  rule  in  building  to  conceal  the  roof. 
For  this  purpofe,  nothing  ferved  fo  well  as  a  kind  of 
low  or  little  order  ranged  in  a  continued  line,  fiugly, 
or  with  the  interruption  of  ballufters ;  which  riling 
above  the  reft  of  the  work  and  before  the  roof,  hid 
it  perfectly,  and  placed  fomething  agreeable  iii  view. 
The  place  of  Attics,  therefore,  is  at  the  uppermoft 
extremity  of  a  building,  to  which  they  ferve  as  a 
crown,  or  very  properly  make  a  finifhing  for  the 
other  orders  when  they  have  been  ufed  in  the  ftruc- 
ture.  They  muft  never  ftand  under  any  thing  ex- 
cept fnch  ornaments  as  are  placed  at  the  very  top. 
Thefe  Attics  fhould  never  exceed  in  height  one-third 
of  the  height  of  the  order  on  which  they  are  placed, 
nor  be  lefs  than  one-quarter  of  it.  The  bafe,  dye, 
and  cornice,  of  which  they  are  compofed,  may  bear 
the  fame  proportions  to  each  other  as  thofe  of  pede- 
ftals  do;  and  the  bafe  and  cornice  may  be  compofed 
of  the  fame  mouldings  as  thofe  pedeftals.  Some- 
times the  Attic  is  continued  throughout;  at  others, 
it  projects,  and  forms  a  pilafter  over  each  column  of 
the  order.  The  breadth  of  this  pilafter  is  feldom 
made  narrower  than  the  upper  diameter  of  the  co- 
lumn below  it,  and  never  broader.  Its  projection 
may  be  equal  to  one-quarter  of  its  breadth. 

Chaf.  IV.     Of  Perjians,  Caryatides,  and  Termini. 

Besides  columns  and  pilafters,  it  is  fometimes  enf- 
tomary  to  employ  reprefentations  of  the  human  fi- 
gure, to  fupport  entablatures  in  buildings.  The 
male  figures  are  called  Perjians i  and  the  female, 
Cariaus.  or  Caryatides. 

The 
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The  Perfians  are  fo  called  from  a  vidtory  gained 
over  the  Perfians  by  PauSanias,  who  having  brought 
home  fpoils  and  trophies  to  the  Athenians,  they  fixed 
upon  Perfian  figures  for  thofe  which  Jhould  Support 
entablatures,  and  thus  kept  in  mind  that  there  were 
once  Perlian  flaves  in  Athens.  To  reprefent  thefe 
conquered  people  in  the  loweft  State  poffible,  they 
loaded  them  with  the  heavieft  entablature,  viz.  that 
of  the  Doric  order.  In  procefs  of  time,  however, 
other  figures  befides  that  of  Perfians  were  introdu- 
ced, and  other  entablatures  put  over  them ;  but  the 
name  was  Mill  retained. 

The  proper  Caryatides  are  women  drefled  in  long 
robes,  after  the  Afiatic  manner  ;  and  the  origin  of 
the  device  was  as  follows. — The  Carians  had  been 
long  at  war  with  the  Athenians;  but  being  at  length 
totally  vanqnilhed,  their  wives  were  led  away  cap- 
tives; and,  to  perpetuate  the  memory  of  this  event, 
trophies  were  erected,  in  which  figures  of  women 
drelfed  in  the  Caryatic  manner,  were  ufed  to  fup- 
port  entablatures  like  the  Perfians;  and  though  other 
female  figures  were  afterwards  ufed  in  the  fame  man- 
ner, the  name  o(  Caryatides  was  always  retained. 

The  ancients  made  frequent  ufe  of  Perfians  and 
Caryatides,  and  delighted  in  diverfifying  them  a 
thoufand  ways.  The  modern  anifts  have  followed 
their  example ;  and  there  is  a  great  variety  of  com- 
pofitions  of  this  kind  to  be  met  with  in  different  parts 
of  Europe. 

Indecent  attitudes,  diftorted  features,  and  all  mon- 
strous productions,  ought  to  be  avoided,  of  which 
there  are  many  examples  in  Gothic  buildings.  On 
the  contrary,  the  attitudes  fhould  be  fimple  and 
graceful,  the  countenance  always  pleafing,  though 
varied  and  Strongly  marked  agreeable  to  the  nature  of 
the  objeft  represented. 

The  Caryatides,  or  female  figures,  fhould  never 
much  exceed  the  human  fize.  But  the  Perfians,  or 
male  figures,  may  be  of  any  fize  ;  and  the  larger  the 
better,  as  they  will  Strike  the  beholder  with  the  great- 
er awe  and  aftoniftiment.  Perfians  may  be  ufed  with 
propriety  in  arfenals,  galleries  of  armour,  &c.  under 
the  figures  of  captives,  heroic  virtues,  &c.  Their 
entablature  ought  to  be  Doric,  and  bear  the  fame 
proportion  to  them  as  to  columns  of  the  fame  height. 
The  entablature  for  Caryatides  ought  to  be  either 
Ionic  or  Corinthian,  according  as  the  character  of  the 
figures  is  more  or  lefs  delicate. 

Termini  are  fometimes  employed,  inftead  of  Per- 
fians or  Caryatides,  to  fupport  the  entablatures  of  mo- 
numents, chimney-pieces,  and  fuch  like  compofitions. 
Thefe  figures  owe  their  origin  to  the  ftones  ufed  by 
the  ancients  to  mark  the  limits  of  particular  poffef- 
iions.  Numa  Pompilins,  to  render  thefe  inviolable, 
confecrated  the  terminus  into  a  deity,  and  instituted 
festivals  and  facrifices  to  his  honour.  In  a  Short  time, 
what  was  formerly  only  large  upright  ftones,  were 
reprefented  in  human  fhape  ;  and  afterwards  intro- 
duced as  ornaments  to  temples  and  other  buildings. 
The  termini  are  now  principally  ufed  as  ornaments  for 
gardens  and  fields. 

Chap.  V.     Of  Pedejlah. 
Most  writers  confidcr  the  Pedeflal  as  a  neceffary 
part  of  the  order,  without  which  it  is  not  complete. 


It  is  indeed  a  matter  of  little  importance  whether  it  Principles, 
be  confidered  in  that  light,  or  as  a  diftincT:  compofi-  *"— -v— - » 
tion;  we  Shall  therefore  treat  of  a  pedeftal  as  a  diS- 
tinft  body,  having  no  more  connection  with  the  or- 
der than  an  attic,  a  bafement,  or  any  other  part  with 
which  it  may  on  fome  occafions  be  affociated. 

A  pedeftal  confifts  of  three  principal  parts;  the 
bafe,  the  dye,  and  the  cornice.  The  dye  is  always 
nearly  of  the  fame  figure  ;  being  conftantly  either  a 
cube  or  a  parallelopipedon :  but  the  bafe  and  cornice 
are  varied  and  adorned  with  more  or  fewer  mouldings, 
according  to  the  Simplicity  or  richnefs  of  the  composi- 
tion in  which  the  pedeftal  is  employed.  Hence  pe- 
deftals  are,  like  columns,  diftinguifhed  by  the  names 
of  tufcan,  Doric,  Ionic,  Corinthian,  and  Compo- 
fite.  60 

Some  authors  are  averfe  to  pedeftals,  and  compare  Pedeftals. 
a  column  raifed  on  a  pedeftal  to  a  man  mounted  on  where  pro- 
ftilts;  imagining  that  they  were  introduced  merely  Per* 
from  neceflky,  and  for  want  of  columns  of  a  Suffi- 
cient length.  It  is  indeed  true,  that  the  ancients  of- 
ten made  ufe  of  artifices  to  lengthen  their  columns; 
as  appears  by  fome  that  are  in  the  Baptiftery  of  Con- 
Stantine  at  Rome ;  the  Shafts  of  which,  being  too 
Short  for  the  building,  were  lengthened  and  joined  to 
their  bafes  by  an  undulated  Sweep,  adorned  with  acan- 
thus leaves.  Nevertheless,  there  are  many  occafions 
where  pedeStals  are  evidently  necelfary ;  and  Some 
in  which  the  order,  were  it  not  So  raiSed,  would  loSe 
much  of  its  beautiful  appearance.  Thus,  in  the  in- 
Side  of  churches,  if  the  columns  that  fupport  the 
vault  were  immediately  placed  on  the  ground,  the 
feats  would  hide  their  bafes  and  a  good  part  of  their 
SliaSts ;  and  in  the  theatres  of  the  ancients,  if  the  co- 
lumns of  the  Scene  had  been  placed  immediately  on 
the  Stage,  the  aftors  would  have  hid  a  part  of  them 
from  the  audience.  In  anterior  decorations,  a  pe- 
dcStal  diminifties  the  parts  of  the  order,  which  other- 
wife  might  perhaps  appear  too  clumfy,  and  hath  the 
advantage  of  placing  the  column  in  a  more  favour- 
able view,  by  raifing  its  baSe  near  the  level  of  the 
Spectator's  eye.  In  a  Second  order  of  arcades,  there 
is  no  avoiding  pedeftals  ;  as  without  them  it  is  impof- 
fible  to  give  the  arches  any  tolerable  proportion.  <;t 

With  regard  to  the  proportion  that  pedeStals  ought  Their  pro- 
to  bear  to  that  oS  the  columns  they  fupport,  it  is  by  portions, 
no  means  fixed.  Both  the  ancients  and  moderns  vary 
greatly  on  this  head.  Vignola's  proportions  are  ge- 
nerally reckoned  the  beSt.  He  makes  his  pedeStals  in 
all  the  orders  of  the  fame  height,  viz.  one-third  of  the 
column;  and  as  their  breadth  of  courfe  increafes  or 
diminifties  in  the  Same  degree  as  the  diameters  of 
their  reSpeftive  columns  do,  the  character  of  the  or- 
der is  always  preferved,  which,  according  to  any  other 
method,  is  impoffible. 

As  to  the  diviiions  oS  the  pedeftals;  if  the  whole 
height  be  divided  into  nine  parts,  one  of  them  may 
be  given  to  the  height  of  the  cornice,  two  to  the  bafe, 
and  the  fix  remaining  to  the  dye.  The  breadth  of 
the  dye  is  always  made  equal  to  that  of  the  plinth  of 
the  column.  The  projection  of  the  cornice  may  be 
made  equal  to  its  height;  and  the  bafe  being  divided 
into  three  parts,  two  of  them  will  be  for  the  height  of 
the  plinth,  and  one  for  the  mouldings,  vvhofe  projec- 
tion muft  be  leSs  than  that  of  the  cornice.     Thefe 
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Principles,  meafnres  are    common   to  all    pedeltals.    Sec  Plate 
~—» XLIII. 
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Chap.  VI.     Of Intercolumniations. 


Columns  are  either  engaged,  orinfulated;  and, 
when  infulated,  are  either  very  near  the  wall,  or  at  a 
confiderable  diltance,from  it.  Engaged  columns,  or  fuch 
as  are  near  the  walls  of  a  building,  are  not  limited  in 
their  intercolumniations,  asthefe  depend  on  the  breadths 
of  the  arches,  windows,  niches,  or  otherdecorations  pla- 
ced between  the  columns.  Butcolumns  that  are  entirely 
detached,  and  perform  alone  the  office  of  fupporting 
the  entablature,  as  in  periftyles,  porches  and  galleries, 
muft  be  near  each  other  for  the  fake  both  of  real  and 
g,       apparent  folidity. 
Different        The   intercolumniations  among  the  ancients  were 
interco-      various.     Thofe  ufed  in  the  Ionic  and  Corinthian  or- 
lumniati-    (jers  were  the  pyenoftyle,  of  which  the  interval  was 
ens  ufed  by  eqUa]  t0  one  diameter  and  a  half  of  the  column;  the 
*n'sancl"     fyflyle,  whofe   interval  was  equal  to  two  diameters  ; 
the  euftyle,    to  two  and  a  quarter  ;    the  diaftyle  to 
three,  and  the  araeoflyle  to  four.     In  the  Doric  order, 
they  ufed  other  intercolumniations,  regulating  them 
by  the  triglyphs,   one  of  which  was  always  placed  di- 
rectly over  the  middle  of  each  column  ;  fo  that  they 
were  either  fyflyle,  monotryglyph,  of  one  diameter  and 
a  half  ;  diaftyle,  of  two  diameters  and  three  quarters  ; 
or  araeoflyle,  of  four  diameters  ;  and  the  Tufcan  in- 
tervals were  very  wide,  fome  of  them  being  above 
feven  diameters,  which  was  very  practicable,  as  the 
architraves  were  of  wood. 

Among  thefe  different  intercolumniations,  the  pye- 
noftyle and  fyflyle  are  too  narrow  ;  for  although  the 
ancients  made  frequent  ufe  of  them,  that  ought  ra- 
ther to  be  afcribed  to  neceffity  than  choice.  For,  as 
the  architraves  were  compofed  of  fingle  ilones,  ex- 
tending from  the  middle  of  one  column  to  the  middle 
of  another,  it  would  have  been  difficult,  efpccially  in 
large  buildings,  to  find  blocks  of  a  fufficient  length 
for  diaftyle  intervals.  With  regard  to  the  araeoflyle 
and  Tufcan  intercolumniations,  they  are  by  much  too 
wide,  and  can  only  be  ufed  in  ruftic  buildings,  where 
the  architraves  are  of  wood :  neither  is  the  diaftyle 
fufficiently  folid  in  large  compofitions.  The  euftyle 
is  a  medium  between  the  narrow  and  broad  intervals ; 
and  being  at  the  fame  cimeboth  fpacious  and  folid,  hath 
been  preferred  to  any  of  the  reft  by  the  ancients  as  well 
,  as  the  moderns. 
XTfedby  Vignola  obferved  nearly  the  fame  proportion  in  all 

Vignola.  his  intercolumniations ;  which  practice,  though  con- 
demned by  feveral  writers,  is  certainly  preferable  to 
any  other  ;  as  it  preferves  the  character  of  each  order, 
and  maintains  in  all  of  them  an  equal  degree  of  real 
folidity.  Setting  afide  therefore  the  pycnoflyle  and 
fyflyle  difpofitions  on  account  of  their  want  of  fpace, 
and  the  araeoflyle  for  its  deficiency  in  point  of  ftrength, 
it  may  be  eftablilhed,  that  the  diaftyle  and  euftyle  in- 
tercolumniations (the  latter  of  which,  on  molt  occa- 
fions,  ought  to  have  the  preference)  may  be  employ- 
ed in  all  the  orders  without  diftinftion,  excepting  the 
Doric;  in  which  the  molt  perfect  interval  is  ditri- 
glyph  ;  neither  the  monotriglyph,  nor  the  arseoftyle, 
being  to  be  fnffered  but  in  cafes  of  neceffity. 

Sometimes,    on    account  of    the  windows,   doors, 
niches,  and  other  decorations,  which  correfpond  with 


the  intercolumniations  of  the  periityle,  or  gallery,  it  is  Principles, 
not  poffible  to  make  the  intervals  fo  narrow  as  euftyle,  '—«—' 
or  even  as  diaftyle  :  wherefore  the  moderns,  authori- 
fed  by  fome  few  examples  of  the  ancients,  where 
grouped  columns  are  employed,  have  invented  a  man- 
ner of  difpofing  them,  called  by  Perrault  araojlyU, 
which  admits  of  a  larger  interval,  without  any  detri- 
ment to  the  apparent  folidity  of  the  building.  This 
kind  of  difpofition  is  compofed  of  two  fyflyle  interco- 
lumniations ;  the  column  that  feparates  them  being 
approached  towards  one  of  thofe  at  the  extremities, 
fufficient  room  only  being  left  between  them  for  the 
projection  of  the  capitals  ;  fo  that  the  great  fpace  is 
three  diameters  and  a  half  wide,  and  the  little  one 
half  a  diameter. 

In  periltyles,  galleries,  or  porticoes,  all  the  inter- 
columniations mtift  be  equal ;  but  in  a  logio,  or  porch, 
the  middle  interval  may  be  broader  than  the  others, 
by  a  triglyph  or  modilion,  or  three  or  four  dentils  ; 
unlefsthe  columns  at  the  angles  be  coupled,  or  group- 
ed with  pilaflers  ;  in  which  cafe,  all  the  intervals 
lhould  be  of  the  fame  dimenfions. 

When  buildings  are  very  fmall,  as  is"  frequently 
the  cafe  in  temples  and  other  inventions  ufed  for  or- 
namenting gardens,  the  intercolumniations  may  be 
broader,  in  proportion  to  the  diameter  of  the  co- 
lumns, than  ufual  ;  becaufe,  when  they  are  nearer 
each  other  than  three  i'cet,  there  is  hardly  room  for 
a  bulky  perfon  to  pafs  between  them. 


Chap.  VII.     Of  Arches. 


65 


Arches  are  not  fo  magnificent  as  colonnades;  but  Arches 
they  are  more  folid  and  lefs  expenfive.     They   are  where  pro- 
proper  for  triumphal  entrances,   gates  of  cities,    ofPer" 
palaces,  of  gardens,    and  of  parks,  and  in  general 
for    all    openings    that    require    an    extraordinary 
breadth.  66 

There  are  various  manners  of  adorning  arches.  How  ador- 
Sometimes  their  piers  are  rufticated  ;  fometimes  they  ned. 
are  adorned  with  pilaflers,  termini,  or  caryatides  ; 
and  fometimes  they  are  made  fufficiently  broad  to  ad- 
mit nitches  or  windows.  The  circular  part  of  the 
arch  is  either  furrounded  with  ruftic  key-ftones,  or 
with  an  archivolt  enriched  with  mouldings ;  which, 
in  the  middle,  is  fometimes  interrupted  by  a  conlble, 
a  mafk,  ferving  at  the  fame  time  as  a  key  to  the  arch, 
and  as  a  fupport  to  the  architrave  of  the  order.  The 
archivolt  is  fometimes  fupported  by  an  impoft,  at  the 
head  of  the  pier;  and  at  others  by  columns  placed 
on  each  fide  of  it,  with  a  regular  entablature,  or  ar- 
chitrave and  cornice.  There  are  likewife  inflances  of 
arcades  without  piers,  the  arches  being  turned  on  fin- 
gle columns,  as  in  the  temple  of  Faunus  at  Rome,  &c. 
This  practice,  however,  ought  to  be  feldom  imitated, 
as  it  is  neither  folid  nor  handfome. 

When  arches  are  large,  the  key-flone  mould  never 
be  omitted,  but  cut  in  the  form  of  a  confole,  and  car- 
ried clofe  under  the  foffit  of  the  architrave,  which,  on 
account  of  its  extraordinary  length,  requires  a  fup- 
port in  the  middle.  The  imports  of  arches  lhould  ne- 
ver be  omitted  ;  at  leaft,  if  they  be,  a  platform  ought 
to  fupply  their  place.  If  columns  are  employed  with- 
out pedeftals  in  arcades,  they  mould  always  be  raifed 
on  a  plinth.  In  all  arches,  the  circular  part  ought 
not  to    fpring   immediately    from    the    impoil,   but 
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take  its  rife  at  fuch  a  diftance  above  it  as  is  neceffary 
in  order  to  have  the  whole  curve  feen  at  the  proper 
point  of  view. 

The  void  or  aperture  of  arches  ihould  never  be 
higher  nor  much  lower,  than  double  their  breadth ; 
the  breadth  of  the  pier  (hould  feldom  exceed  two- 
thirds,  nor  be  lefs  than  one-third,  of  the  breadth  of 
the  arch ;  and  the  angular  pier  ought  to  be  broader 
than  the  other,  by  one-half,  one-third,  or  one-fourth ; 
the  import  lhould  not  be  more  than  one-feventh,  nor 
lefs  than  one-ninth  of  the  aperture ;  and  the  archivok 
mud  not  be  more  than  one-eighth,  nor  lefs  than  one- 
tenth  of  it.  The  breadth  of  the  confole  mult,  at  the 
bottom,  be  equal  to  that  of  the  archivolt ;  and  its  fides 
mull  be  drawn  from  the  centre  of  the  arch  :  the  length 
of  it  muft  not  be  lefs  than  one  and  a  half  of  its  fmalleft 
breadth,  nor  more  than  double.  The  thicknefs  of  the 
pier  depends  on  the  breadth  of  the  portico;  for  it  mtift 
be  ftrong  enough  to  refill  the  preflure  of  its  vault. 
But  with  regard  to  the  beauty  of  the  building,  it 
{hould  not  be  lefs  than  one-quarter  of  the  breadth  of 
the  arch,  nor  more  than  one-third.  Thefe  are  the  ge- 
neral dimenfions  of  arches. 

Chap.  VIII.     Of  Orders  above  Orders. 

When,  in  a  building,  two  or  more  orders  are  em- 
ployed,, one  above  another,  the  laws  of  folidity  re- 
quire the  ftrongeft  lhould  be  placed  lowermolt. — 
Hence  the  Tufcan  muft  fupport  the  Doric,  the  Doric 
the  Ionic,  the  Ionic  the  Compofite  or  Corinthian,  and 
the  Compofite  the  Corinthian. 

This  rule,  however,  is  not  always  ftriclly  adhered 
to.  Moll  authors  place  the  Compofite  above  the  Co- 
rinthian. There  are  likewife  examples  where  the 
fame  order  is  repeated,  as  in  the  theatre  of  Statilus 
Taurus,  and  theColifeum;  and  others,  where  an  in- 
termediate order  is  omitted,  and  the  Ionic  placed  on 
the  Tufcan,  or  the  Corinthian  on  the  Doric.  But  none 
of  thefe  practices  ought  to  be  imitated. 

In  placing  columns  above  one  another,  the  axis  of 
all  the  columns  ought  to  correfpond,  or  be  in  the  fame 
perpendicular  line,  atleaft  in  front. 

With  regard  to  the  proportions  of  columns  placed 
above  each  other,  Scamozzi's  rule,  That  the  lower 
diameter  of  the  fuperior  column  mould  conflantly  be 
equal  to  the  upper  diameter  of  the  inferior  one,  is 
'  univerfally  clteemed  the  belt,  and  gives  all  the  columns 
the  appearance  of  one  long  tapering  tree,  cut  into  fe- 
veral  pieces.  According  to  this  rule,  the  Doric  co- 
lumn will  be  to  the  Tufcan  as  13^.  to  14;  the  Ionic 
to  the  Doric,  as  ij  to  16;  the  Compofite  or  Corin- 
thian to  the  Ionic,  as  i6j  to  18;  and  the  Corinthian 
to  the  Compofite,  as  16^  10  20. 

In  Britain  there  are  few  examples  of  more  than 
two  ftories  of  columns  in  the  fame  afpeel;  and  though 
in  Italy,  and  other  parts  of  Europe,  we  frequently 
meet  with  three,  and  fometimes  more;  yet  it  is  a 
practice  by  no  means  to  be  imitated  ;  for  there  is  no 
poilibility  of  avoiding  many  ftriking  inconfillencies, 
or  of  prcferving  the  character  of  each  order  in  its  in- 
tercolumnial  decorations. 

Chap.  IX.     Of  Baf  meats. 

Instead  of  employing feveral  orders  one  above  the 
other  in  a  compofition,  the  ground-floor  is  fometimes 


made  in  the  form  of  a  bafement,  on  which  the  order  Principles. 

that   decorates  the  principal  flory  is  placed.      The  ""— "v ' 

proportion  of  thefe  bafements  is  not  fixed,  but  de- 
pends on  the  nature  of  the  rooms  on  the  ground-floor. 
In  the  palace  of  the  Porti  in  Vicenza,  the  height  of 
the  bafement  is  equal  to  that  of  the  order.  In  fome 
buildings,  its  height  exceeds  two-thirds  of  that  of  the 
order ;  and,  in  others,  only  half  the  height  of  the  or- 
der. It  is  not,  however,  advifable  to  make  the 
bafement  higher  than  the  order  it  fnpports  ;  neither  7I 
lhould  it  be  lower  than  one  half  of  the  order.  Decora- 

The  ufual  method  of  decorating  bafements  is  with  tions,  &c. 
ruftics  of  different  kinds.     The  bell,  where  neatnefs  °*  bafe- 
and  finifliing  is  aimed  at,  are  fuch  as  have  a  fmooth ments' 
furface.     Their  height,  including  the  joint,  lhould  ne- 
ver be  lefs,  nor  much  more,  than  half  a  module  of 
the  order  placed  on  the  bafement.     Their  figure  may 
be  from  a  fquare  to  a  fefquialtera ;  and  their  joints 
may  be  either  fquared  or  chamfered.  The  fquare  ones 
lhould  not  be  broader  than  one-eighth  of  the  height 
of  the  ruftic,  nor  narrower  than  one-tenth  ;  and  their 
depth   muft  be  equal  to  their  breadth;  thofe that  are 
chamfered  muft  form   a  rectangle;  and  the  breadth 
of  the  whole  joint  may  be  from  one-fourth  to  one-third 
of  the  height  of  the  flat  furface  of  the  ruftic. 


Chap.  X.     Of  Pedhnetits. 


7* 


Pediments,  among  the  Romans,  were  ufed  only 
as  coverings  to  their  facred  buildings,  till  Casfar  ob- 
tained leave  to  cover  his  houfe  with  a  pointed  roof, 
after  the  manner  of  temples.  In  the  remains  of  anti- 
quity we  meet  with  two  kinds  of  pediments,  the  tri- 
angular and  the  circular.  The  former  of  thefe  are 
promifcuonlly  applied  to  cover  lmall  or  large  bodies: 
But  -the  latter,  being  of  a  heavier  figure,  are  never 
ufed  but  as  coverings  to  doors,  niches,  windows,  or 
gates. 

As  a  pediment  represents  the  roof,  it  lhould  never 
be  employed  but  as  a  finilhing  to  the  whole  compoii- 
tion. 

The  ancients  introduced  but  few  pediments  into 
their  buildings,  ufually  contenting  themfelves  with  a 
fingle  one  to  adorn  the  middle  or  principal  part.  But 
fome  of  the  moderns,  and  particularly  the  Italians, 
have  been  fo  immoderately  fond  of  them,  that  their 
buildings  frequently  confift  of  almoft  nothing  elfe. 

The  girder  being  a  neceffary  part  in  the  conftruc- 
tion  of  a  roof,  it  is  an  impropriety  to  intermit  the  ho- 
rizontal entablature  of  a  pediment,  by  which  it  is  rc- 
prefented  to  make  room  for  a  niche,  an  arch,  or  a 
window. 

In  regular  architecture,  no  other  form  of  pedimentSvFornl^  &c 
can  be  admitted,  befides  the  triangular  and  circular,  of  pedi- 
Both  of  them  are  beautiful;  and  when  a  confiderable  ments. 
number  of  pediments  are  introduced,  as  when  a  range 
of  windows  are  adorned  with  them,  thefe  two  figures 
may  be  ufed  alternately,  as  in  the  niches  of  the  Pan- 
theon, and  in  thofe  of  the  temple  of  Diana  at  Nif- 
mes. 

The  proportion  of  pediments  depend  upon  their  fize  ; 
for  the  fame  proportions  will  not  do  in  all  cafes. 

When  the  bafe  of  the  pediment  is  fliort,  its  height 
muft  be  increafed;  and  when  the  pediment  is  long, 
the  height  muft  be  diminished.     The  belt  proportion 
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Principles,  for  the  height  is  from  one-fifth  to  one-fourth  of  the 

' » '  bafe,  according  to  the  extent  of  the  pediment,  and 

the  character  of  the  body  it  covers.  The  materials 
of  the  roof  mult  alfo  be  attended  to  ;  for  if  it  be  co- 
vered with  tiles,  it  will  be  Heceffary  to  raife  it  more- 
than  one-quarter  of  the  bafe,  as  was  the  cuftom  of 
the  ancients  in  their  Tufcan  temples. 

The  tympan  is  always  on  a  line  with  the  front  of 
the  frize ;  and  when  large,  admits  of  various  orna- 
ments. 

C  H  A  P .  XI.     Of  Balluflrades. 

Ballustrades  are  fometimesof  real  ufein  build- 
ings ;  and  at  other  times  they  are  only  ornamental. 
Such  as  are  intended  for  ufe,  as  when  they  are  em- 
ployed in  flair-cafes,  before  windows,  or  to  inclofe 
terrafTes,  &c.  muft  always  be  nearly  of  the  fame  height ; 
never  exceeding  three  feet  and  a  half,  nor  ever  lefs 
than  three.  But  thofe  that  are  principally  defigned 
for  ornament,  as  when  they  finifh  a  building,  ihould 
be  proportioned  to  the  architecture  they  accompany  : 
and  their  height  ought  never  to  exceed  four-fifths  of 
the  height  of  the  entablature  on  which  they  are  pla- 
ced ;  nor  mould  it  ever  be  lefs  than  two-thirds  there- 
of, without  counting  the  zocholo,  or  plinth,  the 
height  of  which  mufl  be  fufficient  to  leave  the  whole 
75  balluftrade  expofed  to  view. 
Vroporti-  The  bed  proportion  for  balluflrades  is  to  divide  the 
on,  &c  of  whole  given  height  into  thirteen  equal  parts  ;  eight 
Inllufters.  0f  faefe  for  the  height  of  the  ballufler,  three  for  the 
bafe,  and  two  for  the  cornice  or  rail ;  or  into  four- 
teen, (if  it  be  required  to  make  the  ballufler  lefs), 
giving  eight  parts  to  the  ballufler,  four  to  the  bafe, 
and  two  to  the  rail.  One  of  thefe  parts  may  be  call- 
ed a  module;  and  being  divided  into  nine  minutes, 
may  fcrve  to  determine  the  dimenfions  of  the  parti- 
cular members. 

In  balluflrades,  the  diflance  between  two  balluflcrs 
fliould  not  exceed  half  the  diameter  of  the  ballufler 
meafurcd  in  its  thickefl  part,  nor  be  lefs  than  one- 
third  of  it. 

The  breadth  of  the  pedeflals,  when  they  are  placed 
on  columns  or  pilafters,  is  regulated  by  them  ;  the 
dye  never  being  made  broader  than  the  top  of  the 
fliaft,  nor  much  narrower ;  and  when  there  are  nei- 
ther columns  nor  pilafters  on  the  front,  the  dye 
Ihould  not  be  much  lower  than  a  fquare,  and  feldom 
higher.  On  flairs,  or  on  any  other  inclined  planes,  the 
fame  proportions  are  to  be  obferved  as  on  horizon- 
tal ones. 
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Doors  and  There  are  two  kinds  of  entrances,  viz.  doors  and 
Gates.  gates.  The  former  ferve  only  for  the  paffage  of  per- 
fons  on  foot ;  but  the  latter  likewife  admit  horfe- 
men  and  carriages.  Doors  are  ufed  as  entrances  to 
churches  and  other  public  buildings,  to  common 
dwelling-houfes,  and  apartments :  And  gates  ferve 
for  inlets  to  cities,  fortreffes,  parks,  gardens,  palaces, 
&c.  The  apertures  of  gates  being  always  wide,  they 
are  generally  made  in  the  form  of  an  arch,  that  fi- 
gure being  the  flrongefl.  But  doors,  which  are  ge- 
nerally of  fmall  dimenfions,  are  commonly  parrallelo- 
grams,  and  clofed  horizontally. 
Vol.  II. 
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The  general  proportion  for  the  apertures,  both  of  Principles, 
gates  and  doors,  whether  arched  or  fquare,  is,  that  '  v  ' 
the  height  be  about  double  the  breadth. 

The  moft  common,  and  indeed  almofl  the  only 
ornaments  for  gates  are  the  piers  by  which  they  are 
fupported,  and  which  were  originally  no  more  than 
bare  pofls  into  which  the  hinges  of  the  gate  were  dri- 
ven. Though  this,  however,  is  the  only  proper  ufc 
of  piers,  it  muft  be  concealed  as  much  as  poffible, 
and  they  mufl  feem  as  if  placed  there  only  for  orna- 
ment. As  they  are  to  be  fixed  to  the  wall  before  the 
houfe,  fo  they  muft  alfo  be  proportioned  to  it ;  and 
as  they  are  to  be  feen  in  the  fame  view  with  the 
front  of  the  houfe,  their  correfpondence  with  it  is 
equally  neceffary.  They  are  to  be  placed  on  a  plinth, 
and  fomething  muft  be  allowed  by  way  of  ornament 
and  finilhing  at  the  top.  All  the  luxuriance  of  fancy 
may  be  employed  in  the  decoration  of  piers :  but  it 
will  be  proper  to  obferve  this  general  rule,  that  the 
pier  being  an  inferior  building,  it  muft  never  be 
richer  than  the  front  of  the  houfe.  If,  for  inflance, 
the  front  of  the  houfe  is  ornamented  with  columns  of 
the  Doric  order,  the  Ionic  muft  not  be  ufed  in  the 
piers;  and  it  will  be  found  better  to  omit  columns 
altogether,  than  to  make  ufe  of  the  Tufcan  order  for 
piers  in  any  cafe.  If  the  Ionic  or  Corinthian  orders 
are  employed  in  the  front  of  the  houfe,  the  Doric  or 
Ionic  may  be  ufed  with  propriety  in  the  piers.  One 
piece  of  ornament  is  almofl  univerfal  in  piers,  namely, 
a  niche  with  its  feat,  made  as  if  for  the  convenience 
of  weary  travellers.  On  this  account,  it  will  be  pro- 
per to  raife  the  columns  on  pedeflals,  becaufe  the 
continued  moulding  from  their  cap  will  be  a  good 
ornament  under  the  niche.  The  bafe  of  the  columns 
ought  always  to  be  the  Attic. 

Infide-doors,  however  finall  the  building  may  be, 
fhould  never  be  narrower  than  two  feet  nine  inches  ; 
nor  fhould  they  ever,  in  private  houfes,  exceed  three 
feet  fix  inches  in  breadth,  which  is  more  than  fuffi- 
cient to  admit  the  bulkieft  perfon.  Their  height 
fhould  at  leafl  be  fix  feet  three  or  four  inches  ;  other- 
wife  a  tall  perfon  cannot  pafs  without  Hooping.  la 
churches,  palaces,  &c.  where  there  is  a  conflant  in- 
grefs  and  egrefs  of  people,  the  apertures  mufl  be  lar- 
ger. The  fmalleft  breadth  that  can  be  given  to  a 
gate  is  8i  or  9  feet,  which  is  but  juft  fufficient  for 
the  paffage  of  a  coach. 

Plate  XLIV.  fig.  r.  Is  a  ruflic  door,  compofed  by 
the  celebrated  Vignola,  in  which  the  aperture  occu- 
pies two-thirds  of  the  whole  height,  and  one-half  of 
the  whole  breadth  ;  the  figure  of  it  being  a  double 
fquare.  The  nifties  may  be  either  fmooth  or  hatch- 
ed ;  their  joints  mufl  form  a  rectangle,  and  the 
breadth  of  each  joint  may  be  one-third,  or  two-fe- 
venths,  of  the  vertical  furface  of  a  ruflic.  The  joints 
of  the  claveaux,  or  key-ftones,  muft  be  drawn  to  the 
fummit  of  an  equilateral  triangle,  whofe  bafe  is  the 
top  of  the  aperture.  The  architrave  furrounding  the 
aperture  may  be  compofed  either  of  a  large  ogee  and 
fillet,  or  of  a  platband  and  fillet.  Its  whole  breadth 
mufl  be  one-tenth  of  the  breadth  of  the  aperture  ; 
the  remaining  part  of  each  pier  being  for  the  ruflics. 
The  entablature  is  Tufcan  :  the  cornice  is  to  be  one- 
fifteenth  of  the  whole  height  of  the  door;  and  what 
■remains  below  it  being  divided  into  21  equal  parts, 
Hit  the 
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Principles,  the  two  uppermoft  of  them  will  be  for  the  frize  and 
'       ^~~l  architrave,  and  the  remaining  19  for  the  ruftics  and 
plinth  at  the  foot  of  the  door. 

Fig.  2.  Is  a  difpofition  of  Michael  Angelo's.  The 
windows  of  the  Capitol  at  Rome  are  of  this  kind  ; 
and  Sir  Chriftopher  Wren  hath  executed  doors  of  the 
fame  kind  under  the  femicircular  porches  in  the  flanks 
of  St  Paul's.  The  figure  of  the  aperture  may  be  a 
double  fquare ;  the  architrave  one-fixth  of  the  breadth 
of  the  aperture ;  and  the  whole  entablature  one- 
quarter  of  its  height.  The  front  of  the  pilaflers  or 
columns  on  each  fide,  mull  be  on  a  line  with  the 
fafcia  of  the  architrave  ;  and  their  breadth  muft  be 
a  femidiameter. 

Fig.  3.  Is  likewife  a  defign  of  Vignola's.  It  is  of 
the  Corinthian  order,  and  executed  in  the  Cancellaria 
at  Rome.  The  height  is  equal  to  double  its  breadth  ; 
and  the  whole  ornament  at  the  top  is  equal  to  one- 
third  of  the  height  of  the  aperture.  The  architrave 
is  in  breadth  one-fifth  of  the  breadth  of  the  aperture  ; 
and  the  pilafters  that  fupport  the  confoles  are  half  as 
broad  as  the  architrave.  The  whole  is  well  imagined, 
but  rather  heavy  ;  and  it  will  be  beft  to  reduce  the 
architrave  to  one-fixth  of  the  aperture,  diminilhing 
the  entablature  proportionally. 

Fig.  4.  Is  a  defign  of  Serlio's.  The  aperture  may 
be  either  twice  as  high  as  broad,  or  a  trifle  lefs.  The 
diameter  of  the  columns  may  be  equal  to  one-quar- 
ter of  the  breadth  of  the  aperture  ;  and  their  height 
may  be  from  eight  diameters  to  eight  and  a  half. 
The  entablature  muft  be  fomewhat  lefs  than  one-quar- 
ter of  the  height  of  the  columns ;  and  the  height  of  the 
pediment  may  be  one-quarter  of  its  bafe. 

Fig.  5.  Is  a  door  in  the  falon  of  the  Farnefe  at 
Rome,  defigned  by  Vignola.  The  aperture  forms  a 
double  fquare.  The  entablature  is  equal  to  three- 
elevenths  of  its  height,  the  architrave  being  one  of 
thefe  elevenths  ;  and  the  whole  ornaments  on  the 
fides,  confifting  of  the  architrave  and  pilafters,  is 
equal  to  two-fevenths  of  the  breadth  of  the  aperture  : 
the  cornice  is  Compofite,  enriched  with  nuitules  and 
dentils;  and  the  frize  is  adorned  with  a  feftoon  of 
laurel. 

Fig.  6.  Is  copied  from  a  door  at  Florence,  faid  to 
be  a  defign  of  Cigoli's.  The  height  of  the  aperture 
is  a  trifle  more  than  twice  its  breadth.  It  is  arched  ; 
and  the  impoft  is  equal  to  half  a  diameter.  The 
columns  are  Ionic,  fomewhat  above  nine  diameters 
high  ;  and  their  fhafts  are  garnilhed  each  with  five 
ruftic  cinctures.  The  entablature  is  lefs  than  one- 
quarter  of  the  column  ;  and  the  breadth  of  the  tablet, 
in  which  there  is  an  infeription,  is  equal  to  the  breadth 
of  the  aperture. 

Plate  XLV.  fig.  1.  Is  a  pier  invented  by  Mr  Cham- 
bers. Its  diameter  may  be  one-quarter  of  its  height, 
exclusive  of  the  plinth  and  vafe  ;  and  the  height  of 
both  thefe  may  be  equal  to  one  diameter  of  the  pier, 
or  a  trifle  lefs.  The  nifties  may  either  be  plain, 
hatched,  or  vermiculated  :  the  height  of  each  courfe 
may  be  one-eleventh  part  of  the  height  of  the  pier, 
counting  to  the  top  of  the  entablature  ;  the  entabla- 
ture two-elevenths  ;  and  the  bafe  of  the  pier  one- 
eleventh  part. 

Fig.  2.  Is  likewife  a  compofnion  of  Mr  Chambers, 
imitated  from  M.  Angclo  Kuonaroti's  defign  for  Car- 


dinal Sermonetti.  The  height  of  the  aperture  is  fome-  Principle* 
what  more  than  twice  its  breadth ;  which  breadth  oc-  v"~""v 
cupies  one-third  of  the  breadth  of  the  whole  compofi- 
tion.  The  order  is  Compofite  ;  and  the  height  of  the 
entablature  is  equal  to  one-quarter  of  the  height  of 
the  column.  He  has  made  a  break  in  it  over  each 
column  :  but,  unlefs  the  column  project  considerably, 
it  will  be  as  well  to  carry  the  entablature  on  in  a 
ftraight  line.  The  dimensions  of  the  particular  parts 
may  be  meafured  on  the  defign. 

Fig.  3.  Is  alfo  a  compofition  of  Mr  Chambers,  exe- 
cuted at  Goodwood,  the  feat  of  his  grace  the  duke  of 
Richmond,  in  Suflex.  The  diameter  is  one-quarter 
of  the  height,  exclufive  of  the  finifhing,  which  is  equal 
to  one  diameter :  and  the  height  of  the  pier,  from 
the  top  of  the  entablature  downwards,  being  divided 
into  eleven  and  a  half  parts,  one  of  thefe  parts  is  gi- 
ven to  the  bafe,  one  to  each  ruftic,  and  one  and  a 
half  to  the  aftragal,  frize,  and  cornice. 

Fig.  4.  Is  a  compofition  of  the  late  earl  of  Burling- 
ton's, that  great  architect  and  patron  of  the  fine  arts, 
which  is  executed  at  Chifwick,  and  at  Bedford-houfe 
in  Bloomfbury-fquare  with  fome  little  difference. 

Fig.  5.  Is  an  invention  of  Mr  Chambers. 

Fig.  6.  Is  one  of  Inigo  Jones's  ;  of  which  kind  he 
hath  executed  a  couple  at  Aimfbury  in  Wiltfhire, 
the  feat  of  his  grace  the  duke  of  Queen/berry. 
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The  firft  confederations  with  regard  to  windows  is  Proporti- 
their  fize,  which  varies  according  to  the  climate,  the  ons  °f  win- 
deftination  of  the  building,  &c.  In  Britain,  the  win-  °ows,i 
dows  of  the  fmalleft  private  houfes  are  commonly 
from  3  to  3i  feet  broad  ;  and  being  generally  twice 
their  breadth  in  height,  or  fomewhat  more,  in  the 
principal  apartments,  they  generally  rife  to  within  a 
foot  or  two  of  the  ceilings  of  the  rooms,  which  are 
frequently  no  higher  than  10  feet,  and  at  moft  12  or 
13.  But,  in  more  considerable  houfes,  the  apart- 
ments are  from  ij  to  20  feet  high,  and  fometimes 
more  ;  and  in  thefe  the  windows  are  from  4  to  5  and 
S't  feet  broad,  and  high  in  proportion.  Thefe  di- 
menfions are  fufneient  for  dwelling-honfes  of  any  fize 
in  that  country  ;  when  they  are  larger,  they  admit 
too  much  of  the  cold  air  in  winter.  But  churches, 
and  other  buildings  of  that  kind,  may  have  larger 
windows,  proportioned  to  the  fize  of  the  ftruetnres. 

The  proportions  of  the  apertures  of  windows  de- 
pend upon  their  fituation.  Their  breadth  in  all  the 
ftories  muft  be  the  fame ;  but  the  different  heights  of 
the  apartments  make  it  neceuary  to  vary  the  height 
of  the  windows  likewife.  In  the  principal  floor,  it 
may  be  from  2j  of  the  breadth  to  2  j,  according  as 
the  rooms  have  more  or  lefs  elevation.  In  the 
ground-ftory,  where  the  apartments  are  lower,  the 
apertures  of  the  windows  feldom  exceed  a  double 
fquare  ;  and,  when  they  are  in  a  ruftic  bafement, 
they  are  frequently  made  much  lower.  The  height 
of  the  windows  of  the  fecond  floor  may  be  from  ii 
of  their  breadth  to  ii  ;  and  Attics  and  Mezzanines 
may  be  either  a  perfect  fquare,  or  fomewhat  lower.  »„ 

The  windows  of  the  principal  floor  are  generally  How  orna- 
moft   enriched.      The   fimpleft  method   of  adorning  mented. 
them  is,  with  an  architrave  furroimding  the  aperture, 

and 
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Principles,  and  crowned  with  a  frize  and  cornice.    The  windows 

' ^— — '  0f  the  ground-floor  are  fometiraes  left  entirely  plain, 

without  any  ornament ;  and  at  others  they  are  fur- 
rounded  with  ruftics,  or  a  regular  architrave  with  a 
frize  and  cornice.  Thofe  of  the  fecond  floor  have 
generally  an  architrave  carried  entirely  round  the 
aperture  ;  and  the  fame  is  the  method  of  adorning 
Attic  and  Mezzanine  windows :  but  the  two  laft  have 
feldom  either  frize  or  cornice  ;  whereas  the  fecond- 
floor  windows  are  often  crowned  with  both. 

The  breafts  of  all  the  windows  on  the  fame  floor 
fhould  be  on  the  fame  level,  and  raifed  above  the 
floor  from  two  feet  nine  inches  to  three  feet  fix  inches 
at  the  very  moft.  When  the  walls  are  thick,  the 
breafts  fhould  be  reduced  under  the  apertures,  for 
the  conveniency  of  looking  out.  In  France,  the  win- 
dows are  frequently  carried  quite  down  to  the  floor. 
When  the  building  is  furrounded  with  gardens,  or  o- 
ther  beautiful  objects,  this  method  renders  the  rooms 
exceeding  pleafant. 

The  interval  between  the  apertures  of  windows  de- 
pends in  a  great  meafure  on  their  enrichments.  The 
breadth  of  the  aperture  is  the  leaft  diftance  that  can 
be  between  them  ;  and  twice  that  breadth  fhould  be 
the  largeft  in  dwelling-houfes ;  otherwife  the  rooms 
will  not  be  fufliciently  lighted.  The  windows  in  all 
the  ftories  of  the  fame  afpeel  muft  be  placed  exactly  a- 
bove  one  another. 

Plate  XLVI.  fig.  I.  Is  a  defignof  P.  Lefcot,  ab- 
bot of  Clagny,  executed  in  the  old  Louvre  at  Paris. 
The  apertures  may  be  a  double  fquare,  or  a  trifle 
more ;  the  architrave  from  one-fixth  to  one-feventh 
ef  the  breadth  of  the  aperture  :  the  pilaftcr  is  equal 
to  that  beadth,  when  the  architrave  is  narrow ;  or 
lefs,  by  one-quarter,  or  one-fifth,  when  it  is  broad. 
The  whole  entablature  fhould  not  exceed  one-quarter 
of  the  height  of  the  aperture,  nor  be  much  lower. 
The  confoles  may  be  equal  in  length  to  half  the 
breadth  of  the  aperture  at  moft,  and  to  one-third  of 
it  at  leaft. 

Fig.  2.  Is  a  defign  of  Palladio's,  executed  at  the 
Chiericato  in  Vicenza  :  its  proportions  are  not  much 
different  from  the  following.  The  plat-band  that 
fupports  the  window  is  equal  to  die  breadth  of  the 
architrave. 

Fig.  3.  Is  likewife  a  defign  of  Palladio's,  executed 
by  him  in  many  of  his  buildings.  The  aperture  is  a 
double  fquare.  The  breadth  of  the  architrave  is  one- 
fixth  of  the  breadth  of  the  aperture ;  and  the  frize 
and  cornice  together  are  double  the  height  of  the  ar- 
chitrave. The  breadth  of  the  confoles  is  two-thirds  of 
the  breadth  of  the  architrave. 

Fig.  4.  Is  a  defign  of  Ludovico  da  Cigoli ;  and  ex- 
ecuted in  the  ground-floor  of  the  Ranunchini  palace 
at  Florence. 

Fig.  5.  Is  a  defign  of  Inigo  Jones,  executed  at  the 
Banqueting-houfe.  The  aperture  may  be  a  double 
fquare ;  thearchitrave  may  be  one-fixth  of  its  breadth  ; 
the  whole  entablature  one-quarter  of  its  height ;  and 
the  breadth  of  the  confoles  two  thirds  of  the  breadth 
of  the  architrave. 

Fig.  6.  Is  a  defign  of  M.  Angelo  Buonorati,  execu- 
ted at  the  Farnefe. 

•gg  Chap.  XIV.     Of  Niches  and  Statues. 

It  hath  been  cuflomary,  in  all  ages,  to  enrich  diffejr- 


niches. 
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ent  parts  of  buildings  with  reprefentations  of  the  hu-  Principles. 
man  body.     Thus  the  ancients  adorned  their  temples,  *~ ~ v 
baths,  theatres,  &c.  with  ftatues  of  their  deities,  he- 
roes, and  legiflators.     The  modems  ftill  preferve  the 
fame  cuftom,  placing  in  their  churches,  palaces,  &c. 
ftatues  of  ilhiflrious  perfons,  and  even  groups  compofed 
of  various  figures,  reprefenting  occurrences  collected 
from  hiftory,  fables,  &c.     Sometimes  thefe  ftatues  or 
groups  are  detached,  raifed  on  pedeftals,  and  placed 
contiguous  to  the  walls  of  a  building,  or  in  the  middle 
of  a  room,  court,  or  public  fquare.     But  they  are  moft 
frequently  placed  in  cavities  made  in  the  walls,  called         81 
niches.     Of  thefe  there  are  two  forts  ;  the  one  formed  Different 
like  an  arch  in  its  elevation,  and  femicircular  or  femi-  k'nds  of 
elliptical  in  its  plan  ;  the  other  is  a  parallelogram  both  ' 
in  its  plan  and  elevation. 

The  proportion  of  both  thefe  niches  depends  on  the 
characters  of  the  ftatues,  or  the  general  form  of  the 
groups  placed  in  them.  The  loweft  are  at  leaft  a 
double  fquare  in  height;  and  thehigheft  never  exceed 
2\  of  their  breadth. 

With  regard  to  the  manner  of  decorating  them,  How  deco- 
when  they  are  alone  in  a  compofition,  they  are  gene-  rated, 
rally  inclofed  in  a  pannel,  formed  and  proportioned 
like  the  aperture  of  a  window,  and  adorned  in  the 
fame  manner.  In  this  cafe,  the  niche  is  carried  quite 
down  to  the  bottom  ;  but  on  the  fides  and  at  the  top, 
afmall  fpace  is  left  between  the  niche  and  the  archi- 
trave of  the  pannel.  And  when  niches  are  intermix- 
ed with  windows,  they  may  be  adorned  in  the  fame 
manner  with  the  windows,  provided  the  ornaments  be 
of  the  fame  figure  and  dimenfions  with  thofe  of  the 
windows. 

The  fize  of  the  ftatues  depends  on  the  dimenfions 
of  the  niches.  They  fhould  neither  be  fo  large  as  to 
have  the  appearance  of  being  rammed  into  the  niches, 
as  in  Santa  Maria  Majora  at  Rome  ;  nor  fo  narrow  as 
to  feem  loft  in  them,  as  in  the  Pantheon.  The  di- 
ftance between  die  outline  of  the  ftatue  and  fide  of 
the  niche  fhould  never  be  lefs  than  one-third  of  a 
head  nor  more  than  one  half,  whether  the  niche  be 
fquare  or  arched  ;  and  when  it  is  fquare,  the  diftance 
from  the  top  of  the  head  to  the  cieling  of  the  niche 
fhould  not  be  greater  than  the  diftance  on  the  fides. 
Statutes  are  generally  raifed  on  a  plinth,  the  height  of 
which  may  be  from  one-third  to  one-half  of  a  head  ; 
and  fometimes,  where  the  niches  are  large,  the  ftatues 
may  be  raifed  on  fmall  pedeftals. 

The  character  of  the  ftatue  fhould  always  corre- 
fpond  with  the  character  of  the  architecture  with 
which  it  is  furrounded.  Thus,  if  the  order  be  Do- 
ric, Hercules,  Jupiter,  Mars,  iEfculapius,  and  all 
male  ftatues,  reprefenting  beings  of  a  robuft  and  grave 
nature,  may  be  introduced ;  if  Ionic,  then  Apollo, 
Bacchus,  &c. ;  and  if  Corinthian,  Venus,  Flora,  and 
others  of  a  delicate  nature,  fhould  be  employed. 

Chap.  XV.     Of  Chimney-pieces. 

Among  the  ancients,  there  are  very  few  examples 
of  chimney-pieces  to  be  met  with.  Neither  the  Itali- 
ans nor  French  have  excelled  in  compofitions  of  this 
kind.  Britain,  by  being  pofTefled  of  many  able  fculp- 
tors  at  different  times,  has  furpafTed  all  other  nations, 
both  in  tafte  of  defign,  and  worknianfhip. 
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The  fize  of  the  chimney  mud  be  regulated  by  the 
dimenlions  of  the  room  where  it  is  placed.  In  the 
fmalleft  apartments,  the  breadth  of  the  aperture  fhouhl 
never  be  lefs  than  three  feet,  or  three  feet  fix  inches* 
In  rooms  from  20  to  24  feet  fquare,  or  of  equal  fuper- 
ficial  dimenfions,  it  may  be  from  four  to  4i  feet  broad  ; 
in  thofe  of  24  to  27,  from  44  to  5  ;  and,  in  fuch  as 
exceed  thefe  dimenfions,  the  aperture  may  even  be 
extended  to  54  or  6  feet. 

The  chimney  fliould  always  be  fituated  fo  as  to  be 
immediately  feen  by  thofe  who  enter  the  room.  The 
middle  of  the  partition  wall  is  the  moft  proper  place 
in  halls,  falons,  and  other  rooms  of  paflage  ;  but  in 
drawing-rooms,  dreiling-rooms,  and  the  like,  the  mid- 
dle of  the  back-wall  is  the  belt  lituation.  In  bed- 
rooms, the  chimney  is  always  in  the  middle  of  one  of 
the  partition-walls;  and  in  clofets,  and  other  very 
fmall  places,  to  fave  room,  it  is  put  in  a  corner.  Where- 
ever  two  chimneys  are  ufed  in  the  fame  room,  they 
mould  be  placed  either  direclly  facing  each  other,  if 
in  different  walls,  or  at  equal  diftances  from  the  cen- 
tre of  the  wall  in  which  they  both  are. 

The  proportion  of  the  apertures  of  chimney-pieces 
of  a  moderate  fize  is  generally  a  perfect  fquare  ;  in 
fmall  ones,  it  is  a  trifle  higher  ;  and  in  large  ones,  a 
trifle  lower.  Their  ornaments  confift  in  architraves, 
frizes,  cornices,  columns,  pilafters,  termini,  caryati- 
des, confoles,  and  all  kinds  of  ornaments  of  fculpture, 
reprefenting  animals  and  vegetables,  &c.  likewifc  va- 
fes,  chalices,  trophies  of  arms,  &c.  In  defigning 
them,  regard  inuft  be  had  to  the  nature  of  the  place 
•where  they  are  to  be  employed.  Such  as  are  intend- 
ed for  halls,  falons,  guard-rooms,  galleries,  and  other 
large  places,  muft  be  eompofcd  of  large  parts,  few  in 
number,  of  diftindt  and  fimple  forms,  and  having  a 
bold  relief  ;  but  chimney-pieces  for  drawing-rooms, 
drefSng-rooms,  &c.  may  be  of  a  more  delicate  and 
complicated  nature. 

Chimney-pieces  are  compofed  of  wood,  ftone,  or 
marble  ;  the  laft  of  which  ought  to  be  preferred,  as  fi- 
gures or  profiles  are  beft  reprefented  in  a  pure  white. 

Plate  XLVII.  exhibits  different  defigns  for  chimney- 
pieces  by  Palladio  and  Inigo  Jones.  Their  proportion 
may  be  gathered  from  the  defigns-,  which  are  accurate- 
ly executed. 

Chap.  XVI.     Of  the  Proportions  of  Rooms. 

Th  e  proportions  of  rooms  depend  in  a  great  mea- 
fure  on  their  ufe,  and  aftual  dimenfions :  but,  with 
regard  to  beauty,  all  figures,  from  a  fquare  to  a  fef- 
quilateral,  may  be  employed  for  the  plan. 

The  height  of  rooms  depends  on  their  figure.  Flat 
tided  ones  may  be  lower  than  thofe  that  are  coved.  If 
their  plan  be  a  fquare,  their  height  fliould  not  exceed 
five-fixths  of  the  fide,  nor  be  lefs  than  four-fifths  ;  and 
'vhen  it  is  oblong,  their  height  may  be  equal  to 
their  breadth.  But  coved  rooms,  if  fquare,  muft  be 
as  high  as  broad ;  and  when  oblong,  they  may  have 
their  height  equal  to  their  breadth,  more  one-fifth, 
one-quarter,  or  even  one-third  of  the  difference  be- 
tween the  length  and  breadth  :  and  galleries  fliould 
at  leaft  be  in  height  one  and  one-third  of  their 
breadth,  and  at  moft  one  and  a  half,  or  one  and  three- 
fifths. 


The  coldnefs  of  the  Britifli  climate  is  a  ftrong  ob-  Principles. 

jeftion  to  high  rooms  ;    fo  that  it  is  not  uncommon  to  ' — "> ' 

fee  the   moft  magnificent  apartments  not  above   1  J,  Hio-hrooms 
16,  or  at  moft  18  feet  high;  though  the  extent  of  improper 
the  rooms  would  require  a  much  more  confiderablc  e-  in  Britain, 
levation.     But  where  beauty  is  aimed  at,  this  practice 
ought  not  to  be  imitated. 

When  rooms  are  adorned  with  an  entire  order,  the 
entablature  fliould  never  exceed  one-fixth  of  the  whole 
height  in  flat-cieled  rooms,  and  one-fixth  of  the  up- 
right part  in  coved  ones  ;  and  when  there  are  neither 
columns  nor  pilafters,  but  only  an  entablature,  its 
height  fliould  not  be  above  one-feventh  of  thefe 
heights.  If  the  rooms  be  finifhed  with  a  fimple  cor- 
nice, it  fliould  never  exceed  one-fourteenth,  nor  ever 
be  lefs  than  one-fifteenth  part  of  the  above-mentioned 
height. 


Chap.  XVII.    Of  Cielings. 

Ciehncs  are  either  flat  or  coved,  in  different 
manners.  The  fimpleft  of  the  flat  kind  are  thofe  a- 
dorned  with  large  compartments,  furrounded  with  one 
or  feveral  mouldings,  either  let  into  the  cieling,  or 
projecting  beyond  its  furface :  and  when  the  mouldings 
that  form  the  compartments  are  enriched,  and  fome  of 
the  compartments  adorned  with  well-executed  orna- 
ments, fuch  cielings  have  a  good  effect,  and  are  very 
proper  for  common  dwelling-houfes,  and  all  low  a- 
partments.  Their  ornaments  and  mouldings  do  not 
require  a  bold  relief ;  but,  being  near  the  eye,  they 
muft  be  finifhed  with  tafte  and  neatnefs.  For  higher 
rooms,  a  flat  cieling  which  has  the  appearance  of 
being  compofed  of  various  joifts  framed  into  each  o- 
ther,  and  forming  compartments  of  various  geometri- 
cal figures,  fliould  be  employed.  The  fides  of  the 
joifts  forming  the  compartments  are  generally  adorn- 
ed with  mouldings,  and  reprefent  either  a  fimple  ar- 
chitrave, or  an  architrave  cornice,  according  to  the  fize 
of  the  compartments  and  the  height  of  the  room. 

Coved  cielings  are  more  expenfive  ;  but  they  are 
likewife  more  beautiful.  They  are  ufed  promifcu- 
oufly  in  large  and  fmall  rooms,  and  occupy  from  one- 
fifth  to  one-third  of  the  height  of  the  room.  If  the 
room  be  low  in  proportion  to  its  breadth,  the  cove 
muft  likewife  be  low  ;  and  when  it  is  high,  the  cove 
muft  be  fo  likewife :  by  which  means  the  excefs  of 
the  height  will  be  rendered  lefs  perceptable.  But, 
where  the  architect  is  at  liberty  to  proportion  the 
height  of  the  room  to  its  fuperficial  dimenfions,  the 
moft  eligible  proportion  for  the  cove  is  one-fourth  of 
the  whole  height.  In  parallelogram-figured  rooms, 
the  middle  of  the  cieling  is  generally  formed  into  a 
large  flat  pannel.  This  pannel,  with  the  border  that 
furrounds  it,  may  occupy  from  one-half  to  three- 
fifths  of  the  breadth  of  the  room.  The  figure  of  the 
cove  is  commonly  either  a  quadrant  of  a  circle  or  of  an 
ellipfe,  taking  its  rife  a  little  above  the  cornice,  and 
finifhing  at  the  border  round  the  great  pannel  in  the 
centre.  The  border  projects  fomewhat  beyond  the 
coves  on  the  outfide;  and,  on  the  fide  towards  the 
panne],  it  is  generally  made  of  fufficient  depth  to  ad- 
mit the  ornaments  of  an  architrave,  or  architrave  and 
cornice. 

In  Britain  circular  rooms  are  not  much  in  ufe  ;  but 
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' v '  fame  with  that  of  fqnare  rooms ;  their  ceilings  may 

be  flat;  but  they  are  handfomcr  when  coved,  or  of  a 
concave  form. 

Arcs  doublanx,  or  foffits  of  arches,  when  narrow, 
are  ornamented  with  guiltochs,  or  frets ;  but  when 
broad,  they  may  be  adorned  in  a  different  manner. 

When  the  profiles  of  the  room  arc  gilt,  the  ceilings 
ought  likewife  to  be  gilt.  The  ufnal  method  is  to 
gftd  all  the  ornaments,  and  to  leave  the  grounds  white, 
pearl  colour,  light  blue,  or  of  any  other  tint  proper 
to  fet  off  the  gilding  to  advantage.  Painted  ceilings, 
fo  common  in  France  and  Italy,  are  but  little  ufed  in 
Britain. 
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Chap.  XVIII.     Of  Stairs  ar.d  Stair-cafes. 


There  are  many  kinds  of  ftair-cafes ;  for,  in  fome, 
the  fteps  are  made  ftrait ;  in  others,  winding ;  in 
others,  mixed  of  both.  Of  ftraight  flairs,  fome  fly 
directly  forward,  others  are  fquare,  others  triangular. 
Others  are  called  French  flights,  or  -winding-flairs, 
(which  in  general  are  called  fpiral,  or  cockle-flairs)  ; 
of  which  fome  are  fquare,  fome  circular  or  round,  and 
fome  elliptical  or  oval ;  and  thefe  again  are  various, 
fome  winding  about  a  folid,  others  about  an  open 
newel.  Stairs  mixed  of  ftraight  and  winding  fteps 
are  alfo  of  various  kinds;  fome  are  called  dog-legged; 
fonie  there  are  that  wind  about  a  folid  newel,  and  o- 
90  thers  that  fly  about  a  fquare  open  newel. 
Stair-cafes  Great  care  ought  to  be  taken  in  placing  of  the 
where  to  be  ftair-cafe  in  any  building;  and  therefore  ftair-cafes 
placed.  ought  to  be  defcribed  and  accounted  for  juftly  when 
the  plan  of  a  building  is  made.  For  want  of  this, 
fometimes  unpardonable  errors  have  been  committed  : 
fuch  as  having  a  little  blind  ftair-cafe  to  a  large  houfe, 
or,  on  the  other  hand,  a  large  fpacious  ftair  cafe  to  a 
little  one. 

Palladio  fays,  in  placing  ftair-cafes,  the  utmoft  care 
ought  to  be  taken ;  it  being  difficult  to  find  a  place 
convenient  for  them,  that  will  not  at  the  fame  time 
prejudice  the  reft  of  the  building.  But  commonly 
the  ftairs  are  placed  in  the  angle,  wing  or  middle  of 
the  front. 

To  every  ftair-cafe  are  required  three  openings. 

Firft,  the  door  leading  thereto. 

Secondly,  the  window,  or  windows  that  give  light 
to  it ; 

And,  thirdly,  the  landing. 

Firft,  the  door  leading  to  the  ftair-cafe  fhould  be 
fo  placed,  that  molt  of  the  building  may  be  feen  be- 
fore you  come  at  the  ftairs,  and  in  fuch  a  manner  that 
it  may  be  eafy  for  any  perfon  to  find  out. 

Secondly,  for  the  windows ;  if  there  be  but  one, 
it  muft  be  placed  in  the  middle  of  the  ftair-cafe, 
that  thereby  the  whole  may  be  enlightened. 

Thirdly,  the  landing  of  ftairs  fhould  be  large  and 
fpacious  for  the  convenient  entering  into  rooms:  in 
a  word,  ftair-cafes  fhould  be  fpacious,  light,  and  eafy 
in  afcent.  The  height  of  large  fteps  muft  never  be 
lefs  than  fix  inches,  nor  more  than  feven  inches  and  a 
half. 

The  breadth  of  fteps  fhould  never  be  lefs  than  10 
inches,  or  more  than  18  inches;  and  the  length  of 
them  not  lefs  than  three  feet,  nor  more  than  12. 


Plate  XL VIII.  fig.  1.  A  ftair-cafe  of  two  flights. — 
A  (hews  the  manner  of  drawing  the  ramp,  which  is 
to  rife  equal  to  the  height  of  the  firft  ftep  of  the  next 
flight,  and  as  much  as  its  kneeling ;  as  is  (litwn  by  the 
ramp  interfering  the  rail  of  the  fecond  flight. 

Fig.  2:  Shews  the  ftraight  rail  interfering  a  cir- 
cular cap. 

Fig.  3.     Section  of  two  different  hand  rails. 

Fig.  4.  Shews  the  manner  of  dove-tailing  the  rifer 
into  the  ftep. 

Plate  XLIX.  fig.  1.  reprefents  a  ftair-cafe,  with 
flights,  and  its  landing  rail. 

Fig.  2.  Shews  the  folid  part  of  the  ftep  out  of 
which  the  fcroll  is  formed :  where  a  reprefents  the  0- 
verfailof  the  ftep  ;  b,  The  thickneis  of  the  bracket, 
with  its  mitring  to  the  rifer ;  and,  c,  The  firing-board. 

Fig.  4.  Shews  the  fcale  for  drawing  the  fcroll  of 
fig.  3. — To  perform  which,  take  the  diftance  from  1 
to  the  centre,  in  fig.  3.  and  fet  it  up  from  1  to  the  cen- 
tre in  fig.  4. ;  divide  that  extent  into  three  parts, 
then  fet  4  fuch  parts  on  the  upper  fide  of  the  fcale, 
and  draw  the  line  from  4  to  one ;  fet  one  foot  of 
your  compaffes  at  4,  and  ftrike  the  circular  line ;  let 
that  be  divided  into  12  equal  parts,  and  then  draw 
lines  from  4  through  thofe  divilions  to  the  upright 
line. 

The  fcale  being  thus  made,  draw  the  fcroll  of  fig.  3. 
by  it  in  the  following  manner. 

Set  one  foot  of  your  compaffes  in  1,  and  defcribe  a 
ftroke  ate,-  take  the  fame  diftance,  and  with  one 
foot  in  2,  crofs  the  ftroke  at  c;  then  from  c,  turn 
the  part  from  r  to  2,  and  proceed  in  the  fame  man- 
ner ;  for  if  the  diftance  were  taken  in  the  fcale  from 
1  to  the  centre,  it  would  ftrike  the  circle  too  flat ;  and 
if  taken  from  2,  it  would  ftrike  the  circle  too 
quick. 

When  this  is  well  underftood,  there  will  belittle  diffi- 
culty in  drawing  the  fcroll  belowfigure  2. ;  which  throws 
itfelf  out  farther  in  proportion  t/ian  that  in  fig.  3.  ; 
for  this  will  always  be  the  cafe  wkn  the  upper  line 
of  the  fcale,  which  confifts  of  four  diVijfions  in  fig.  4. 
is  made  but  with  three  divilions  or  tiffs ;  whence 
it  appears,  that  the  upper  line  of  the  fcale  may  be 
drawn  at  what  length  you  pleafe,  according  as  you 
would  bring  in  or  keep  out  the  fcroll. 

Plate  L.  Shews  the  manner  of  fquarjng  jwift- 
rails. 

Fig.  2.  Exhibits  the  pitch-board,  to  fhew  what 
part  of  the  ftep  the  twitted  part  of  the  rail  contains  ; 
the  three  dotted  lines  drawn  from  the  rail  to  the 
pitch-board  reprefent  the  width  of  the  rail,  which  is 
to  be  kept  level.  The  dotted  lines  a  and  b  Ihew  how 
much  half  the  width  of  the  rail  turns  up  from  its  firft 
beginning  to  3. 

Fig.  3.  Shews  the  fame  pitch-board  with  the 
manner  of  the  rail's  turning  up.  If  the  fides  of 
the  twifted  part  of  the  rail  be  fhaped  by  the  rail- 
mould,  fo  that  they  direct  down  to  its  ground  plan, 
that  is,  the  upper  fide  of  the  rail  being  firft  ftruck  by 
the  mould,  then  apply  the  mould  to  the  under  fide, 
as  much  back  as  the  level  of  the  pitch-board  fhews, 
by  being  ftruck  on  the  fide  of  the  rail,  and  then  fig.  3. 
being  applied  to  the  outfide  of  the  rail,  from  its 
firft  twifting  part  to  3,  will  fhow  how  much  wood  is  to 
be  taken  off. 

Fig-  S- 
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PraSice.  Fig.  5.  Exhibits  the  fquare  of  the  rail,  with  the 
'  v— '  raking  line  of  the  pitch-board  drawn  through  the 
middle  on  the  upper  fide ;  then  draw  the  depth  of 
the  fide  of  the  rail  parallel  to  this,  and  the  dotted  lines 
from  the  diagonal  of  the  rail ;  thefe  lines  fliew  what 
quantity  of  wood  will  be  wanting  on  the  upper  and 
lower  fides  of  the  rail.  Set  your  compares  at  c,  and 
draw  the  circular  ftroke  from  the  raking  part  of  the 
pitch -board  to  b  ,•  take  the  diflance  a  b  and  transfer 
it  from  a  to  b,  in  fig.  7.  The  feveral  distances 
thus  found  may  be  fet  at  any  number  of  places, 
ranging  with  the  ftraight  part  of  the  rail;  and  it 
then  forms  the  width  of  the  mould  for  the  twilling 
part  of  the  rail. 

Fig.  7.  Shows  the  fweep  of  the  rail.  The  rail 
cannot  be  fixed  lefs  than  one-fourth  part  from  the 
7iofi?ig  or  front  of  the  flep. 

'phe  remaining  part  of  the  pitch-board  may  be  di- 
vided into  any  number  of  parts,  as  here  into  four; 
from  thefe  divifions  draw  lines  acrofs  the  pitch-board 
to  the  raking  line ;  then  take  the  diftances  from  the 
ground  line  of  the  pitch-board  to  the  plan  of  the 
rail  and  fet  them  perpendicular  from  the  raking  line 
of  the  pitch-board ;  and  thefe  divifions  when  the 
rail  is  in  its  proper  pofition,  lie  directly  over  the  di- 
vifions on  the  ground  plan. 

In  this  figure,  /,  m,  and  n,  rife  as  much  above  0  as 
the  dotted  line  in  fig.  5.  does  above  the  width  of  the 
rail ;  and  they  fink  as  much  below  ef  as  the  other 
dotted  line  in  fig.  5.  falls  below  the  widrth  of  the  rail ; 
the  fame  thickneffes  muft  be  glued  upom  0,  though  the 
greateft  part  will  come  off  in  fquariiig.  The  reafon 
of  placing  the  letters  /,  m,  and  ni  where  they  are, 
is,  that  they  might  not  obftruct  the  fmall  divifions 
of  the  rail-mould. 

Fig.  4.  Shews  how  Jfl  4ihd  the  rail  when  it  takes 
more  than  one  ftep.  TCne  remaining  part  of  the  pitch- 
board  is  divided  intp  four  parts,  as  before  in  fig.  7. 
and  it  takes  in  two  fuch  parts  of  the  next  ftep.  Draw 
lines  from  thefe  y'ivifions  to  the  diagonal  of  the  pitch- 
board  as  in  figv  '7.  then  take  the  diftance  a  b,  and  fet  it 
from  c  to  df'iiid  fo  proceed  with  the  other  divifions. 

Another  'way  to  find  the  outfide  of  the  rail-mould 
is,  to  drcvw  all  the  divifions  acrofs  the  plan  of  the  rail; 
then  tr{ke  the  diflance  from  the  ground  line  of  the 
pitch-'0oard  to  4,  transfer  it  from  the  diagonal  of  the 
l'i'.ch-board  to  4  on  the  rail ;  and  fo  proceeed  with 
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the  other  diftances.     Now,  when  the  rail  is  put  in  its  Pra&ice. 
proper  fituation  c  will  be  perpendicular  to  b,  and  all  ' 
the  divifions,  as  1,  2,  3,  4,  ire.  in  the  rail,  will  be 
perpendicular  to  1,  2,  3,  4,  ire.  in  the  ground  plan. 

Fig.  6.     Shews  the  plan  of  a  rail  of  five  fteps. 

To  find  the  rail. — Set  five  divifions,  as  from  e  to  h, 
which  is  the  height  of  the  five  fteps ;  draw  the  diagon- 
al h  to  the  plan  of  the  rail ;  then  take  the  diftance  ef, 
and  transfer  in  to  g  h,  and  proceed  in  the  fame  man- 
ner with  the  other  feven  diftances. 

To  find  the  width  of  the  rail  mould. — Draw  the 
lines  acrofs  the  plan  of  the  rail,  as  at  k ;  fet  that  dif- 
tance from  the  diagonal  to  i ;  and  fo  proceed  with  the 
reft,  as  was  fliewn  in  fig.  4. 

Having  formed  the  fides  of  the  rail  perpendicular 
to  its  ground  plan,  and  having  fquared  the  lower  end 
of  the  rail,  then  take  a  thin  lath,  and  bend  it  with  the 
rail,  as  is  reprefented  by  m,  fig.  1. 

This  is  the  readieft  method  of  fquaring  a  folid  rail; 
but  if  the  rail  be  bent  in  the  thicknefles,  the  nofing  of 
the  fteps  muft  be  drawn  upon  a  cylinder,  or  fome  o- 
ther  folid  body  of  a  fufScient  width  to  contain  the 
width  of  the  rail  or  ftring-board. 

r  reprefents  the  depth  of  the  rail,  touching  the 
nofe  of  each  ftep.  Take  a  fufficient  number  of  thick- 
nefles of  this  width,  to  make  the  thicknefs  of  your 
rail;  glue  them  all  together  upon  your  cylinder  or 
templet,  confine  them  till  they  are  dry,  and  the  rail 
taken  off  is  ready  fquared.  Proceed  in  the  fame  man- 
ner with  the  architrave,  marked  a.  V 

Chap.  XIX.     Of  Roofs.  94 

Plate  LI.  Fig.  1.  Shews  the  form  of  a  truf- 
fed  roof,  with  three,  ring-pofts,  that  may  carry  feventy 
feet,  or  upwards. 

Fig.  2.  Exhibits  an  M  roof,  capable  of  carrying  as 
great  an  extent  as  the  former.  Indeed  both  thefe  de- 
figns  are  capable  of  carrying  almoft  any  extent. 

Fig.  3.  Reprefents  two  different  forts  of  traffes. 

Fig.  4.  Shews  the  manner  of  piecing  timber.  Some- 
times the  joint  may  be  extended  as  far  as  a,  with  ano- 
ther bolt  through  it.  To  the  right  is  fliewn  a  different 
fort  of  joint. 

Fig.  5.  Shews  the  manner  of  trufllng  a  girder.  If 
the  trufleS  are  full  long,  with  the  pieces  b  and  c  you 
may  make  them  as  light  as  you  pleafe. 

Fig.  6.  Reprefents  the  manner  of  trufllng  partitions. 


Part  II.     PRACTICE    of    ARCHITECTURE. 


HAving  thus  defcribed  and  given  rules  for  the  moil 
generally  received  proportions  of  the  different 
parts  of  buildings,  both  of  the  ufeful  and  ornamental 
kind,  we  muft  next  give  an  account  of  the  method  of 
erecting  different  kinds  of  edifices;  and  here  the  judg- 
ment of  the  architect  muft  neceflarily  be  very  much 
employed,  as  no  fixed  rules  have  been  laid  down  by 
which  he  can  be  directed  in  all  cafes.  As  a  neceflary 
preliminary,  however,  to  the  conftruction,  we  muft 
firft  confider, 

Chap.  I.     The  Situations  of  Hoiifcs. 

Though  it  muft  be,  in  many  cafes,  impoflible  to 
chufe  fuch  a  fituation  as  might  be  agreeable  either  to 
the  architect  or  the  proprietor,  yet  where  a  choice  can 


be  made,  there  are  certainly  a  great  many  circum- 
ftances  that  will  determine  one  fituation  to  be  prefer- 
able to  another.  Thefe  circumftances  depend  entirely 
on  the  perfon  who  is  to  inhabit  the  houfe.  A  farmer, 
for  inftance,  ough  to  dwell  in  the  moft  centrical  part 
of  his  farm  ;  an  independent  gentleman  muft  regard 
the  healthinefs,  the  neighbours  with  whom  he  can  con- 
verge, the  profpect  from  his  houfe,  and  alfo  the  afpect 
of  the  ground  near  it.  To  anfwer  thefe  purpofes  of 
health  and  pleafure,  an  open  elevated  fituation  is  the 
beft,  as  the  air  is  there  pure,  and  the  profpect  cxtenfive  ; 
but  too  elevated  a  fituation  is  difagreeable,  as  being 
both  difficult  of  accefs,  and  expofed  to  cold  and  bleak 
winds.  To  build  in  bottoms  between  hills  is  both  un- 
healthful  and  unplcafant,  the  houfe  being  in  a  manner 
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Practice,   buried,  and  the  ground  near  it  generally  marfhy  from 

' » '  the  rain-water  which  runs  down  from  the  hills,  which 

renders  the  air  unwholefome.  As  a  garden  alfo  is  a 
very  neceflary  article  to  a  country  habitation,  the  foil 
is  by  no  means  a  matter  of  indifference  ;  and  there- 
fore it  may  be  concluded,  that  an  elevated  fituation 
on  a  gravelly  loam,  near  fome  running  water,  is  the 
beft  fituation  for  a  country  houfe. 

Chap.  II.  Of  the  conflruftion  of  Edifices  in  general. 

The  proper  fituation  of  a  houfe,  or  any  other  build- 
ing, being  chofen,  according  to  its  intended  nature,  the 
next  thing  to  be  confidercd  is  to  lay  the  foundation  in 
a  proper  manner.  The  only  fecurity  of  a  houfe,  or  any 
other  building  whatever,  is  in  having  a  good  founda- 
tion, and  no  error  is  fo  dangerous  as  that  which  is 
committed  here  ;  as  the  fhrinking  of  the  foundation 

96  but  the  breadth  of  a  ftraw  may  caufe  a  rent  of  five  or 
Qualities  of  fix  inches  wide  in  the  fuperftructure.  To  guard  a- 
the  ground  gaiuft  errors  of  this  kind,  the  qualities  of  the  ground 

iceflaryto  jor  a  con(iderable  depth  muft  be  carefully  obferved. 
■ i  eiamin-  Tjie  ^  founjat;ori  js  that  which  confifts  of  gravel 
or  ftone  ;  but,  in  order  to  know  whether  the  inferior 
ftrata  are  fufheient  for  the  fupport  of  the  building,  it 
will  be  advifable  to  fink  wells  at  fome  little  diftance. 
JBy  attending  to  what  is  thrown  up  in  digging  thefe, 
the  architect  will  be  acquainted  with  what  lies  under 
the  ftony  or  gravelly  bed  which  on  the  furface  pro- 
mifes  fo  much  fecurity,  and  will  know  what  meafures 

97  to  take. 

Rocky  But  though  a  ftony  or  gravelly  bottom  is  undoubt- 

ground  edly  the  moft  fure  and  firm,  where  all  is  found  beneath, 
ietimes  t|lere  ;s  no  kind  of  ground  which  may  prove  more  fal- 
tongeroue.  jac;0USj  or  occafi0n  fuch  terrible  accidents.  The  reafon 
of  this  is,  that  fuch  kind  of  ground  often  contains  ab- 
folute  vacuities ;  nor  is  rock  itfelf,  though  a  foundation 
upon  a  rock  is  ftrong  even  to  a  proverb,  free  from  dan- 
gers of  the  fame  kind.  Caverns  are  very  frequent  in 
rocky  places  ;  and  fliould  an  heavy  building  be  erected 
over  one  of  thefe,  it  might  fnddenly  fall  down  altoge- 
ther. To  guard  againft  accidents  of  this  kind,  Palla- 
dio  advifes  the  throwing  down  great  weights  forcibly 
on  the  ground,  and  obferving  whether  it  founds  hol- 
low, or  fhakes  ;  and  the  beating  of  a  drum  upon  it, 
by  the  found  of  which  an  accuflomed  ear  will  know 
whether  the  earth  is  hollow  or  not. 

Where  the  foundation  is  gravel,  it  will  be  proper  to 
examine  the  thicknefs  of  the  ftratum,  and  the  qualities 
of  thofe  that  lie  under  it,  as  they  have  appeared  in 
digg'ng-  If  the  bed  of  gravel  is  thick,  and  the  under 
ftrata  of  a  found  and  firm  kind,  there  needs  no  affift- 
ance  ;  if  otherwife,  we  muft  have  recourfe  to  various 

98  methods  in  order  to  fupply  the  defect. 

Sandy  or  The  other  matters  which  may  occur  for  a  foundation 

hoggy  are  clay,  fand,  common  earth,  or  rotten  boggy  ground, 
round  Qay  wjjj  0ften  \,0\\i  raife  and  fink  a  foundation  ;  yet 
it  has  a  folidity  which,  with  proper  management,  is 
very  ufeful.  The  marfhy,  rotten,  or  boggy  ground  is 
of  all  others  the  worft ;  yet  even  upon  this  great  build- 
ings may  be  raifed  with  perfect  fafety,  provided  pro- 
per care  be  taken.  In  cafe  of  boggy  earths,  or  un- 
firm  fand,  piling  is  one  of  the  moft  common  methods 
of  fecuring  a  foundation  ;  and,  notwithstanding  the  na- 
tural difadvantage  of  the  earth,  piles,  when  properly 


executed,  are  one  of  the  firmeft  and  moA  fecure  foun- 
dations. 

In  foundations  near  the  edge  of  waters,  we  mould  Founda- 
always  be  careful  to  found  to  the  very  bottom,  as  many  tions  near 
terrible  accidents  have  happened  from  the  ground  be-  watersdan- 
ing  undermined  by  rivers.     The  fame  method  is  to  be  gerous. 
followed  when  the  ground  on  which  we  build  has  been 
dug  or  wronght  before.     It  ought  never  to  be  traded 
in  the  condition  in  which  it  is  left  ;  but  we  muft  dig 
through  it  into  the  folid  and  unmoved  ground,  and 
fome  way  into  that,  according  to  the  weight  and  big-       10O 
nefs  of  the  intended  edifice.    The  church  of  St  Peter's  Defect  in 
at  Rome  is  an  inftance  of  the  importance  of  this  laft  St  Peter's 
obfervation.     That  church  is  in  great  part  built  upon  at  Rome- 
the  old  circus  of  Nero  ;  and  the  builders  having  ne- 
glected to  dig  through  the  old  foundation,  the  ftruc- 
ture  is  confequently  fo  much  the  weaker.     The  walls 
were  judged  of  ftrength  enough  to  bear  two  fteeples 
upon  the  corners  of  the  frontifpiece  ;  but  the  founda- 
tion was  found  too  weak  when  it  was  impoffible  to  re- 
medy the  defect  perfectly. 

Before  the  architect,  however,  begins  to  lay  the 
foundation  of  the  building,  it  will  be  proper  to  con- 
ftruct  fuch  drains  as  may  be  neceflary  for  carrying  oft 
the  rain,  or  other  refufe  water  that  would  otherwife  be  toi 
collected  and  lodge  about  the  houfe.  In  making  ofDrainshow 
drains  for  carrying  off  this  water,  it  will  be  neceflary  made, 
to  make  large  allowances  for  the  different  quantities 
that  may  be  collected  at  different  times.  It  muft  alfo 
be  confidered,  that  water  of  this  kind  is  always  loaded 
with  a  vaft  quantity  of  fediment,  which  by  its  continual 
falling  to  the  bottom  will  be  very  apt  to  choak  up  the 
drain,  efpecially  at  thofe  places  where  there  happen  to 
be  angles  or  corners  in  its  courfe.  The  only  method  of 
preventing  this  is  by  means  of  certain  cavities  difpoled 
at  proper  diftances  from  one  another.  Into  thefe  the 
fediment  will  be  collected,  and  they  arc  for  that  reafon  Toa 
cs\\eA  fefspools.  With  regard  to  thefe,  the  only  direc-  Sefspods. 
tions  neceflary  are,  that  they  be  placed  at  proper  dif- 
tances, be  fufSciently  large,  and  placed  fo  as  to  be 
eafily  cleaned.  It  is  a  good  rule  to  make  a  fefspool  at 
each  place  where  the  water  enters  the  drain;  as  by  this 
means  a  confiderable  quantity  of  fediment  will  be  pre- 
vented from  entering  the  channel  at  all.  Others  are 
to  be  made  at  proper  diftances,  efpecially  where  there 
are  any  angles.  They  muft  be  made  fufficiently  large  ; 
the  bigger,  in  moderation,  the  better  ;  and  they  muft 
alfo  be  covered  in  fuch  a  manner  as  to  be  eafily  got  at 
in  order  to  be  cleaned.  But,  as  putrid  water  is  exceed- 
ingly noxious,  it  will  be  neceflary  to  carry  up  a  brick 
funnel  over  every  fefspool,  in  order  to  prevent  the  col- 
lection of  the  putrid  effluvia,  which  would  otherwife 
occafion  the  death  of  the  perfon  who  cleaned  it.  103 

All  drains  ought  to  be  arched  over  at  top,  and  may  Proprotions 
be  moft  conveniently  built  of  brick.  According  to  of  drains, 
their  different  fizes,  the  following  proportions  of  height 
and  thicknefs  may  be  obferved.  If  the  drain  is  18 
inches  wide,  the  height  of  the  walls  may  be  one  foot, 
and  their  thicknefs  nine  inches  ;  the  bottom  may  be 
paved  with  brick  laid  flatwife,  and  the  arch  turned  four 
inches.  If  the  drain  is  22  inches  wide,  the  fide  walls 
are  then  to  be  one  foot  three  inches  in  height,  and  the 
reft  constructed  as  before.  If  it  is  14  inches  wide,  the 
height  of  the  walls  may  be  9  inches,  and  the  fweep  of 
the  arch  four.   A  drain  of  a  yard  wide  fhould  have  the 
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Practice,   fame  height,  and  the  arch  turned  over  it  ought  to  be 

' * '  9  inches  thick.  Upon  the  fame  principles  and  propor- 

S04       tions  may  other  drains  of  any  fee  be  constructed. 
Foundation      The  fewers  and  drains  being  conftruded  in  a  manner 
ofbuildings  proportioned  to  the  fee  of  the  intended  building,  the 
architect  may  next  proceed  to  lay  the  foundation  of  the 
walls.     Here  the  firft  care  muft  be,  that  the  fioorof  the 
foundation  be  perfectly  fmooth  and  level.  The  Italians 
begin  with  laying  over  it  an  even  covering  of  ftrongoak 
plank  ;  and  upon  that  they  lay,  with  the  moft  exact: 
care,  the  firft  courfe  of  the  materials.     Whether  we 
take  this  method,  or  begin  upon  the  naked  floor,   all 
muft  be  laid  with  the  moft  exact  truth  by  rule  and  line. 
When  the  board  plat  is  laid,  a  courfe  of  ftone  is  the 
beft  firft  bed,  and  this  is  to  be  laid  without  mortar  ;  for 
lime   would  make  the  wood  decay,  which  otherwife, 
in  a  tolerably  good  foil,  will  laft  for  ages.     After  this, 
all  the  courfes  fliould  follow  with  the  fame  perfect  even- 
nefs  and  regularity.     If  the  materials  are  brick,  they 
llionld  be  laid  on  with  an  equal,  and  not  too  great  quan- 
tity of  mortar  :  if  ftone,  they  ought  to  be  placed  re- 
gularly, and  in  the  fame  fituation  in  which  they  lay 
in  the  quarry  :  for  many  ftoncs,  which  will  bear  any 
weight  flatwife,  and  in  their  natural  pofition,  are   of 
fuchagrain,  that  they  will  fplit  otherwife.     The  join- 
ings of  the  under  courfe  muft  be  covered  by  the  folid 
of  the  next  courfe  all  the  way  up  ;  and  the  utmoft  care 
muft  be  taken  that  there  be  no  vacuity  left  in  the  wall, 
for  the  weight  will  moftcertainly  crulh  it  in.  The  lefs 
mortar  there  is  in  a  foundation,  the  better.  Its  ufe  is  to 
cement  the  bricks  and  (tones  together  ;  and  the  even- 
er  they  are,  the  lefs  will  be  required  for  the  purpofe. 
Where  mortar  is  ufed  to  fill  up  the  cavities,  it  becomes 
part  of  the  wall ;  and  not  being  of  equal  ftrength  with 
the  folid  materials,  it  takes  from  the  firmnefs  of  the 
building.     For  the  fame  reafon,  nothing  can  be  more 
abfurd,  than  to  fill  up  a  foundation  with  loofe  ltones  or 
bricks  thrown  in  at  random  ;  and  where  this  is  done, 
the  ruin  of  the  building  is  inevitable.     Where  the 
foundation  of  a  principal  wall  is  laid  upon  piles,  it  will 
be  ueceffary  alfo  to  pile  the  foundations  of  the  parti- 
tions, though  not  fo  ftrongly. 

The  thicknefs  of  foundation-walls  in  general  ought 
to  be  double  that  of  the  walls  which  they  are  to  fup- 
nutions  of  port.     The  loofer  the  ground,  the  thicker  the  founda- 
■walls,   &<:•  [ion. Wall  ought  to  be;  and  it  will  require  the  fame  ad- 
dition alfo  in  proportion  to  what  is  to  be  raifed  upon  it. 
The  plane  of  the  ground  muft  be  perfectly  level,  that 
the  weight  may  prefs  equally  every  where  :  for  when 
it  inclines  more  to  one  fide  than  another,  the  wall  will 
fplit.     The  foundations  muft  diminifh  as  they  rife,  but 
the  perpendicular  is  to  be  exactly  kept  in  the  upper 
and  lower  parts  of  the  wall ;  and  this  caution  ought  to 
be  obferved  all  the  way  up  with  the  fame  ftrictnefs.     In 
fome  ground,  the  foundation  may  be  arched  ;  which  will 
fave  materials  and  labour,  at   the  fame  time  that  the 
fuperftructure  has  an  equal  fecurity.     This  practice  is 
10g       peculiarly  ferviceable  where  the  foundation  is  piled. 
Bimiim-         As  [nc  foundation-walls  are  to  diminifh  in  thicknefs, 
tion  of  the  fo  are  thofe  which  are  built  upon  them.     This  is  ne- 
thicknefsof  ceflary  in  order  to  fave  expencc,  but  is  not  abfolutely 
walls.         f0  t0  ftrcngthen  the  wall ;  for  this  would   be  no  lefs 
ftrong  though  it  was  continued  all  the  way  to  the  top 
of  an  equl  thicknefs,  provided  the  perpendicular  was 
exactly  kept.     In  this  the  ancients  were  very  expert ; 
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Thicknefs 
and  dimi- 


for  we  fee,  ia  the  remains  of  their  works,  walls  thus   Practice. 

carried  up  to  an  exorbitant  height.  It  is  tobe  obferved,  ' v ' 

however,  that,  befides  perfect  truth  in  their  perpen- 
diculars, they  never  grudged  iron  work,  which  con- 
tributed greatly  to  the  ftrength  oftheir  buildings.  The 
thicknefs  and  diminution  of  walls  is  in  a  great  meafure 
arbitrary.  In  common  honfes  built  of  brick,  the  ge- 
neral diminution  from  the  bottom  to  the  top  is  one-half 
the  thicknefs  at  the  bottom  ;  the  beginning  is  two 
bricks,  then  a  brick  and  a  half,  and  laftly  one  brick, 
thicknefs.  In  larger  edifices,  the  walls  muft  be  made 
proportionally  thicker ;  but  the  diminution  is  preferved 
much  in  the  fame  manner.  Where  ftones  are  ufed, 
regard  muft  be  had  to  their  nature,  and  the  propriety 
of  their  figures  for  holding  one  another.  Where  the 
wall  is  to  be  compofed  of  two  materials,  as  ftone  and 
brick  the  heavieft  ought  always  to  be  placed  under- 
moft.  107 

There  isone  farther  particular  regarding  the  ftrength  Angleshow 
of  a  plain  Wall,  and  that  is,  the  fortifying  its  angles,  fortified. 
This  is  beft  done  with  good  ftone  on  each  fide,  which 
gives  not  only  a  great  deal  of  ftrength,  but  a  great 
deal  of  beauty.    Pilafters  properly  applied  are  a  great 
ftrengthening  to  walls.     Their  beft  diftance  is  about 
every  20  foot,  and  they  fhould  rife  five  or  fix  inches 
from  the  naked  of  the  wall.     A  much  fiighter  wall  of 
brick  with  this   affiftance,  is  ftronger  than  a  heavier 
and  maffier  one  built  plain.     In  brick  walls  of  every 
kind,  it  is  alfo  a  great  addition  to  their  ftrength  to  lay 
fome  chief  courfes  of  a  larger  and  harder  matter;   for 
thefe  ferve  like  linews  to  keep  all  the  reft  firmly  toge- 
ther, and  are  of  great  ufc  where  a  wall  happens  to  fink 
more  on  one  fide  than  another.    As  the  openings  in  a       I08 
wall  are  all  weakenings,  and  as  the  corners  require  to  Windows 
be  the  ftrongeft  parts,  there  lhould  never  be  a  window  improper 
very  near  a  corner.     Properly,  there  fhould  always  be  near  the 
the  breadth  of  the  opening  firm  to  the  corner.     In  the  corners- 
moft  perfect  way  of  forming  the  diminution  of  walls, 
the  middle  of  the  thinneft  part  being  directly  over  the 
middle  of  the  thickeft,  the  whole  is  of  a  pyramidal 
form ;  but  where  one  fide  of  the  wall  muft  be  per- 
pendicular and  plain,  it  ought  to  be  the  inner,  for  th.e 
fake  of  the  floors  and  crofs  walls.  The  diminifhedfide, 
in  this  cafe,  may  be  covered  with  a  fafcia  or  cornice, 
which  will  at  once  be  a  ftrength  and  ornament.  109 

Along  with  the  conftruction  of  walls,  that  of  the  Chimney*, 
chimneys  muft  alfo  confidered  ;  for  errors  in  the  con- 
ftruction of  thefe  will  render  the  moft  elegant  build- 
ing extremely  difagreeable.  The  common  caufes 
of  fmoaking  are  either  that  the  wind  is  too  much 
let  in  above  at  the  mouth  of  the  lhaft,  or  the  fmoke 
is  ftifled  below  :  and  fometimes  a  higher  building, 
or  a  great  elevation  of  the  ground  behind,  is  the 
fource  of  the  mifchief ;  or  laftly,  the  room  in  which 
the  chimney  is,  may  be  fo  fmall  or  clofe,  that 
there  is  not  a  fufEcient  current  of  air  to  drive  up  the 
fmoke.  Almoft  all  that  can  be  done,  while  the  walls 
are  conftructing,  to  prevent  fmoke,  is,  to  make  the 
chimney  vent  narrower  at  bottom  than  at  top : 
yet  this  muft  not  be  carried  to  an  extreme ;  be- 
caufe  the  fmoke  will  then  linger  in  the  upper  part, 
and  all  the  force  of  the  draught  will  not  be  able  to 
fend  it  up. — As  for  the  methods  of  curing  fmoky 
chimneys  in  houfes  already  built,  fee  the  article 
Chimney. 
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After  the  walls  are  finiihed,  the  roof  is  the  next  con- 
'  fideration  :  but  concerning  it  very  little  can  be  faid  ; 
only  that  its  weight  nwft  be  proportioned  to  theftrength 
of  the  walls.  It  mull  alfo  be  fo  contrived  as  to  prefs 
equally  upon  the  building  ;  and  the  inner  walls  mult 
bear  their  fhare  of  the  load  as  well  as  the  outer  ones. 
A  roof  ought  neither  to  be  too  maffy  nor  too  light ;  as 
being  neceffary  for  keeping  the  walls  together  by  its 
prefllire,  which  it  is  incapable  of  doing  while  too  light ; 
and  if  too  heavy,  it  is  in  danger  of  throwing  them 
down.  Of  thefe  two  extremes,  however,  the  laft  is  to 
be  accounted  the  worft. 

With  regard  to  the  floors,  they  are  moll  commonly 
made  of  wood  j  in  which  cafe,  it  will  be  neceflary  that 
it  mould  be  well  feafoned  by  being  kept  a  confiderable 
time  before  it  is  ufed.  The  floors  of  the  fame  flory 
Ihould  be  all  perfectly  on  a  level ;  not  even  a  threfhold 
rifing  above  the  reft :  and  if  in  any  part  there  is  a  room 
or  clofet  whofe  floor  is  not  perfectly  level,  it  ought  not 
to  be  left  fo,  but  raifed  to  an  equality  with  the  reft ; 
what  is  wanting  of  the  true  floor  being  fupplied  by  a 
falfe  one. 

In  mean  houfes,  the  floors  may  be  made  of  clay,  ox 
blood,  and  a  moderate  portion  of  fharp  fand.  Thefe 
three  ingredients,  beaten  thoroughly  together  and  well 
fpread,  make  a  firm  good  floor,  and  of  a  beautiful  co- 
lour. In  elegant  houfes,  the  floors  of  this  kind  are 
made  of  plafter  of  Paris,  beaten  and  fifted,  and  mixed 
with  other  ingredients.  This  may  be  coloured  to  any 
hue  by  the  addition  of  proper  fubflances  ;  and,  when 
well  worked  and  laid,  makes  a  very  beautiful  floor.  Be- 
fides  thefe,  halls,  and  fome  other  ground-rooms,  are 
paved  or  floored  with  marble  or  ftone  ;  and  this  either 
plain  or  dotted,  or  of  a  variety  of  colours  :  but  the 
univerfal  practice  of  carpeting  has  in  a  great  meafnre 
fet  afidc  the  bellowing  any  ornamental  workmanihip 
upon  floors.  In  country  buildings,  alfo,  floors  are  fre- 
quently made  of  bricks  and  tiles.  Thefe,  according  to 
their  lhapes,  may  be  laid  in  a  variety  of  figures  ;  and 
they  are  alfo  capable  of  fome  variation  in  colour, 
according  to  the  nature  of  the  earth  from  which 
they  were  made.  They  may  be  laid  at  any  time ; 
but  for  thofe  of  earth  or  plafter,  they  are  bell  made 
in  the  beginning  of  fummer,  for  the  fake  of  their 
drying. 

Chap.  III.  Of  the  Diflribution  of  the  Apartments 
of  Houfes ,  with  other  conveniences. 

As  houfes  are  built  only  for  the  fake  of  their  inha- 
bitants, the  diftribution  of  the  apartments  mult  of  ne- 
ceffity  be  directed  by  the  way  of  life  in  which  the  in- 
"*       habitants  are  engaged.     In  the  country,  this  is  corn- 
Plan  of  a    mmuy  farming;  and  here,  befides  the  houfe  for  the 
irm-  ou  e.  £amjiy)  tiiere  js  aif0  neceflary  a  barn  for  the  reception 
of  the  produce  of  the  ground,  a  liable  for  cattle,  a 
cart-houfe  for  keeping  the  utenfils  under  cover,  and 
fheds  for  other  ufes. — To  accompliih  thefe  purpofes, 
let  a  piece  of  ground  be  taken  of  five  times  the  extent 
of  the  front  of  the  houfe,  and  inclofed  in  the  leail  ex- 
penfive  manner.     Back  in  the  centre  of  this  let  the 
houfe  be  placed,  and  in  the  front  of  the  ground  the 
barn  and  the  liable,  with  the  adjoining  fheds.     Thefe 
are  to  be  fet,  one  on  each  fide,  to  the  extreme  meafure 
Voi.  II. 


of  the  inclofed  ground  :  they  will  thus  fill  up  a  part    FraiSicc. 
of  the  entrance,  and  will  leave  all  about  the  houfe  l""""v       ' 
fome  inclofed  ground  by  way  of  yard.     From  the  barn 
to  the  liable  may  be  extended  a  fence  with  a  gate  in 
the  middle,  and  this  gate  ought  to  front  the  door  of 
the  houfe. 

This  much  being  fettled,  the  plan  of  the  houfe  and 
out-buildings  may  be  made  as  follows.  The  door  may 
open  into  a  plain  brick  paffage,  at  the  end  of  whick 
may  be  carried  up  a  fmall  ftair-cafe.  On  one  fide  of 
the  paflage  may  be  a  common  kitchen ;  and  on  the  o- 
ther  fide  a  better  or  larger  room,  which  will  ferve  the 
family  by  way  of  parlour.  Beyond  this  may  ftand  on 
one  fide  the  pantry,  and  on  the  other  the  dairy  room, 
the  laft  being  twice  the  fize  of  the  former.  They  are 
placed  on  the  fame  fide  with  the  parlour,  on  account: 
of  the  heat  of  the  kitchen,  which  renders  it  improper 
to  be  near  them.  On  the  kitchen  fide,  a  brcw-houfc 
may  very  conveniently  be  placed.  More  rooms  may 
be  added  on  the  ground-floor  as  occafion  requires;  and 
the  upper  flory  is  to  be  divided  into  bed-chambers  for 
the  family,  with  garrets  over  them  for  the  fervants. — 
A  houfe  of  this  kind  is  reprefented  Plate  LII.  fig. 
1.  ;  and  one  of  a  fomewhat  better  kind  fig.  2.  where 
a  private  gentleman  who  has  a  fmall  family  may  find 
conveniency.  119 

On  Plate  LIII.  is  reprefented  a  gentleman's  country-  of  an  de- 
feat, built  on  a  more  elegant  plan.     Here  the  front  San'  coun" 
may  extend  6j  feet  in  length,  the  depth  in  the  cen- try  eat' 
ter  being  40  feet,  and  in  each  of  the  wings  45.     The 
offices  may  be  difpoled  in  wings  ;  the  kitchen  in  the 
one,  and  the  ftables  in  the  other  ;   both  of  which, 
however,  may  correfpond  in  their  front  with  the  reft 
of  the  building,  Which  they  ought  alfo  to  do  with  one 
another.     Thefe  wings  may  have  a  projection  of  13 
feet  from  the  dwelling-houfe,  to  which  they  ought  to 
be  connected,  not  by  ftraight  lines,  but  by  curves,  as 
reprefented  fig.  2. 

The  bell  proportion  of  thefe  offices  to  a  houfe  ex- 
tending 65  feet  in  front,  is  35  feet.  If  they  are  fmal- 
ler,  the  houfe  will  look  gigantic  ;  if  larger,  they  will 
leflen  its  aipect.  To  a  front  of  35  feet,  a  depth  of  48 
is  a  very  good  proportion.  There  ought  alfo  to  be  a 
covered  communication  between  the  dwelling-houfe 
and  offices,  which  muft  not  appear  only  to  be  a  plain 
blank  wall,  but  muft  be  ornamented  with  gates,  as  in 
the  figure.  The  arch  by  which  the  offices  are  joined 
to  the  dwelling-houfe  muft  be  proportioned  to  the  ex- 
tent of  the  buildings ;  and  there  cannot  be  a  better  pro- 
portion than  five  feet  within  the  angles  of  the  build- 
ings. By  this  means  the  wings,  which  have  only  a  pro- 
jection of  13  feet,  will  appear  to  have  one  of  18,  and 
the  light  will  be  agreeably  broken. 

With  regard  to  the  internal  diflribution  of  a  houfe 
of  this  kind,  the  under  flory  may  be  conveniently  di- 
vided into  three  rooms.  The  hall,  which  is  in  the  cen- 
tre will  occupy  the  whole  of  the  projecting  part,  ha- 
ving a  room  on  each  fide.  The  length  of  the  hall 
muft  be  24  feet,  and  its  breadth  12  :  the  rooms  on 
each  fide  of  it  muft  be  16  feet  long,  and  n  wide. 
Of  thefe  two  front  rooms,  that  on  the  right  hand  may 
be  conveniently  made  a  waiting-room  for  perfons  of 
better  rank,  and  that  on  the  left  hand  a  dreffing-room 
for  the  mailer  of  the  houfe.  Behind  the  hall  may  run 
I  i  a 
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Pra&ice.   a  paiTage  of  four   feet  and  an  half,  leading   to   the 
-v      *— '  apartments  in  the  hinder  part  of  the  houfe  and  the 
ilair-cafe.   Thefe  may  be  dilpofed  as  follows.    Directly 
behind  the  hall  and  this paflage,  the  fpace  may  be  occu- 
pied by   a  faloon,    whofe  length  is    24  feet  and  its 
breadth  17.     On  the  left  hand  of  the  paflage,  behind 
the  hall,  is  to  be  placed  the  grand  ftair-cafe  ;  and  as 
it  will  not  fill  the  whole  depth,  a  pleafant  common  par- 
lour may  terminate  on  that  fide  of  the  houfe.     On 
the  other  fide,  the  paifagc  is  to  lead  to  the  door  of 
the  great  dining  parlour,  which  may  occupy  the  whole 
-120       j>ace. 
Another.  A  plan  of  a  houfe  of  the  fame  kind,  but  fomewhat 

different  in  the  distribution,  is  reprefented  below  in 
the  fame  plate.  The  front  here  extends  68  feet,  and 
the  wings  project  28  feet;  their  depth  is  48,  and  their 
breadth  36.  The  hall  may  be  26  feet  long  and  1 7  broad. 
On  the  left  hand  of  the  hall  may  be  a  waiting-room  16 
feet  long  and  10  broad  ;  behind  which  may  be  a 
handfomc  dining-room.  The  paflagcinto  this  waiting- 
room  Ihould  be  at  the  lower  end  of  the  hall ;  and  it 
nvuft  have  another  opening  into  the  room  behind  it. 
On  the  right  hand  of  the  hall  is  the  place  of  the  great 
ftair-cafe,  for  which  a  breadth  of  16  feet  three  inches 
is  to  be  allowed.  In  the  centre  of  the  building,  be- 
hind the  hall,  may  be  a  drawing-room  26  feet  long 
and  16  broad;  and  behind  the  ftair-cafe  will  be  a  room 
for  a  common  parlour  of  16  feet  fquare.  The  paflage 
of  communication  between  the  houfe  and  wings  may  be 
formed  into  colonnades  in  a  cheap  manner  behind  :  a 
jlight  of  iteps,  railed  with  a  fweep,  occupying  the 
centre  of  each,  and  leading  up  to  a  door,  and  the  co- 
vering being  no  more  than  a  fhed  fnpported  by  the 
plaineit  and  cheapeft  columns. 

The  two  wings  now  remain  to  be  difpofed  of.  That 
on  the  right  hand  may  contain  the  kitchen  and  offices 
belonging  to  it,  and  the  other  the  ftables.  The  front 
«>f  the  right-hand  wing  may  by  occupied  by  a  kitchen 
entirely,  which  will  then  be  30  feet  long  and  i6'r 
wide  ;  or  it  may  be  made  fmaller,  by  fetting  off  a 
fmall  room  to  the  right.  Twenty-two  feet  by  16  will 
then  be  a  good  bignefs.  The  other  room  will  then 
have  the  fame  depth  of  16  feet,  and  the  width  to  the 
front  may  be  71.  Beyond  the  kitchen  may  ftand  the 
llair-cafe,  for  which  71  feet  will  be  a  proper  allow- 
ance ;  and  to  the  right  of  this  may  be  a  fcullery  12  feet 
10  inches  deep  from  the  back  front  by  7  in  breadth. 
To  the  left  of  the  flair  may  be  a  fervants  hall  16  feet 
fquare,  and  behind  that  a  larder  12  feet  10  by  14 
feet  6.  In  the  centre  of  the  other  wing  may  be  a 
double  coach-houfe  :  for  which  there  Ihould  be  allowed 
the  whole  breadth  of  the  wing,  with  10  feet  6  inches 
in  the  clear  ;  and  on  each  fide  of  this  may  be  the 
ftables.  The  external  decorations  of  the  front  and 
wings  will  be  better  underftood  from  the  figure  than 
they  can  be  by  any  deicription. 

Plate  LIV.  fhows  the  plan  and  elevation  of  the 
houfe  of  the  Earl  of  Wemyfs  at  Newmills.  The  pro- 
portions of  the  rooms  are  marked  in  the  plan  ;  and 
the  front,  being  decorated  with  columns  of  the  Ionic 
order,  will  fufficicntly  fhow  in  what  manner  any  of 
the  five  orders  may  be  induced  with  propriety  and 
elegance. 
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Chap.  IV.     Of  Aquatic  Buildings. 
1.     Of  Bridges. 
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These  arc  constructed  either  of  wood  or  ftone ;  of 
which  die  lalt  are  evidently  the  ftrongeft  and  moft  du- 
rable, and  therefore  in  all  cafes  to  be  preferred  where 
the  expence  of  erecting  them  can  be  borne.  The 
proper  iituation  for  them  is  eafily  'known,  and  requires 
110  explanation ;  the  only  thing  to  be  obferved  is,  to 
make  them  crofs  the  ftream  at  right  angles,  for  the 
fake  of  the  boats  that  pafs  through  the  arches,  with 
the  current  of  the  river;  and  to  prevent  the  continual 
Unking  of  the  ftream  againft  the  piers,  which  in  a  long 
courfe  may  endanger  their  being  damaged  and  destroy- 
ed in  the  end. 

Bridges  built  for  a  communication  of  high  roads, 
ought  to  be  fo  ftrong  and  substantial  as  to  he  proof 
againft  all  accidents  that  may  happen,  to  have  a  free 
entrance  for  carriages,  afford  an  eafy  paflage  to  the 
waters,  and  be  properly  adapted  for  navigation,  if  the 
river  admits  of  it.  Therefore  the  bridge  ought  to 
be  at  leaft  as  long  as  the  river  is  wide  in  the  time  of  its 
greateft  flood  :  becaufe  the  Hoping  of  the  waters  above 
may  caufe  too  great  a  fall,  which  may  prove  dan- 
gerous to  the  veflels,  and  occafion  the  under  gravel- 
ing the  foundation  of  the  piers  and  abutments ;  or,  by 
reducing  the  paflage  of  the  water  too  much  in  time  of 
a  great  iiood,  it  might  break  though  the  banks  of 
the  river,  and  overflow  the  adjacent  country,  which 
would  caufe  very  great  damages  ;  or  if  this  fliould  not 
happen,  the  water  might  rife  above  the  arches,  and 
endanger  the  bridge  to  be  overfet,  as  has  happened  in 
many  places. 

When  the  length  of  the  bridge  is  equal  to  the 
breadth  of  the  river,  which  is  commonly  the  cafe,  the 
current  is  leflened  by  the  fpace  taken  up  by  the  piers  : 
for  which  reafon  this  thicknefs  fliould  be  no  more  than 
is  neceflary  to  support  the  arches  ;  and  it  depends,  as 
well  as  that  of  the  abutments,  on  the  width  of  the  ar- 
ches, their  thicknefs,  and  the  height  of  the  piers.  lls 

The  form  of  the  arch  is  commonly  femicircular  ;  but  Proper 
when  they  are  of  any  great  width,  they  are  made  ellip-  form  of 
tical,  becaufe  they  would  otherwife  become  too  high.  arc^cs- 
This  has  been  done  at  the  Pont  Royal  at  Paris,  where 
the  middle  arch  is  75  feet,  and  its  height  would  have 
been  37.5  feet,  inftead  of  which  it  is  only  24  by  be- 
ing made  elliptical. 

Another  advantage  of  much  more  importance  arifes 
from  the  oval  figure,  which  is,  that  the  quantity  of  ma- 
fonry  of  the  arches  is  reduced  in  the  fame  proportion 
as  the  radius  of  the  arch  is  to  its  height.  That  is,  if 
the  radius  is  36  feet,  and  the  height  of  the  arch  24,  or 
three-fourths  of  the  radius,  the  quantity  of  mafonry  of 
the  arches  is  likewife  reduced  to  three-fourths  ;  which 
mnft  leficn  the  expence  of  the  bridge  considerably. 
Notwithstanding  thefe  advantages,  however,  the  lateft 
experiments  have  determined  fegments  of  circles  to  be 
preferable  to  curves  of  any  other  kind ;  and  of  thefe  the 
femicircle  is  undoubtedly  the  belt,  as  preffing  moft  per- 
pendicularly on  the  piers. 

When  the  height  of  the  piers  is  about  fix  feet,  and 
the  arches  are  circular,  experience  "has  mown,  fays  Mr 
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Pnftice.  BcliJor,  that  it  is  fufttcient  to  make  the  thicknefs  of 
a      '  the  piers  the  iixth-part  of  the  width  of  the  arch,  and 
two  feet  more  ;  that  is,  the  thicknefs  of  the  piers  of 
an  arch  of  36  feet,  ought  to  be  8  feet ;  thofe  of  an  arch 
124       of  48  feet,  to  be  10. 
Thicknefs       When  the  arches  are  of  a  great  width,  the  thicknefs 
ufthepiers.  0f  tiie  pjers  lrlay  be  rednced  to  the  fixth-part  of  that 
width;  but  the  depreffion  of  the  two  feet  is  not  done 
at  once;  that  is,  in  an  arch  above  48  feet,  3  inches 
are  taken  off  for  every  6  feet  of  increafe  of  the  width 
of  the  arch.     For  inftance,  the  thicknefs  of  the  piers 
fupporting  an  arch  0/72  feet  wide,  fhould  be  14  feet, 
according  to  the  preceding  rule ;  but  by  taking  oft"  3 
inches  for  every  fix  feet,  above   an  arch  of  48  wide, 
the  thicknefs  of  the  piers  is  reduced  to  13  feet:  confe- 
quently,  by  following  the  fame  rule,  the  thicknefs  of 
the  piers  fupporting  an  arch  of  16  fathoms  wide,  will 
be  16  feet ;  all  the  others  above  that  width  are  the  fixth- 
part  of  the  width. 

After  this,  Mr  Belidor  gives  a  rule  for  finding  the 
thicknefs  of  the  piers  which  fupport  elliptic  arches,  and 
makes  them  ftronger  than  the  former  :  the  abutments 
he  makes  one-fixth  part  more  than  the  piers  ofthelar- 
geft  arch.  But  it  is  plain  thatthefe  rules  are  infufficient, 
being  merely  guefs-work,  determined  from  fome  works 
that  have  been  executed. 

The  thicknefs  of  the  arch-ftones  is  not  to  be  deter- 
mined by  theory,  nor  do  thole  authors  who  have  writ- 
ten on  the  fubjeft  agree  amongft  themfelves.  MrGau- 
tier,  an  experienced  engineer,  in  his  works,  makes 
the  length  of  the  arch-ftones,  of  an  arch  24  feet  wide, 
2  feet;  of  anarch  4;,  60,  75,90  wide,  to  be  3,  4,  5,  6, 
feet  long  refpeftively,  when  they  are  hard  and  dura- 
ble, and  fomething  longer  when  they  arc-  of  a  foft  na- 
ture: on  the  contrary,  Mr  Belidor  fays,  they  ought  to 
be  always  one  twenty-fourth  part  of  the  width  of  the 
arch,  whether  the  ftonebe  hard  or  foft;  becaufe,  if  they 
are  foft,  they  weigh  not  fo  much. 

But  that  the  length  of  the  arch-ftones  fhould  be  but 
a  foot  in  an  arch  of  24  feet  wide,  2,  3,  4,  in  arches  of 
48,  72,  96  feet,  feems  incredible;  becaufe  the  great 
weight  of  the  arches  would  crnfli  them  to  pieces,  by 
the  preffure  againft  one  another;  and  therefore  Mr 
Gander's  rule  appears  preferable:  as  he  made  the 
length  of  the  arch-ftones  to  increafe  in  a  flower  pro- 
portion, from  10  to  45  feet  wide,  than  in  thofe  above 
that  width,  we  imagine  that  the  latter  will  be  fuffi- 
cient for  all  widths,  whether  they  are  great  or  little  : 
therefore  we  Hull  fuppofe  the  length  of  the  arch-ftones 
of  30  feet  in  width  to  be  two  feet,  and  to  increafe  one 
foot  in  15  ;  that  is,  3  feet  in  an  arch  of  45  feet ;  4,  5,  6, 
in  an  arch  of  60,  75,  and  90  feet :  and  fo  the  reft  in 
the  fame  proportion. 
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Table  containing  the  thicknefs  of  piers  of  bridges. 
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The  firft  horizontal  line  exprelles  the  height  ot the Explana- 
piers  in  feet,  from  6  to  24  feet,  each  increaiing  by  3  ; t!0"  "£•** 
the  firft  vertical  column,  the  width  of  arches  from  20 
to  100  feet,  for  every  five  feet. 

The  other  columns  exprefs  the  thicknefs  of  piers  in 
feet  and  decimals,  according  to  the  refpe&ive  height 
at  the  head  of  the  column,  and  the  width  of  the  arch 
againft  it  in  the  firft  column. 

Thus,  for  example,  let  the  width  of  the  arch  be  60 
feet,  and  the  height  of  the  piers  12;  then  the  number 
12.718,  under  12,  and  againft  60,  exprelles  the  thick- 
nefs of  the  piers,  that  is  12  feet  and  8.6  inches:  we  mull  . 
obferve  again,  that  the  length  of  thekey-ftone  is  2  feet 
in  an  arch  of  30  feet  wide  3,  4,  J,  6,  in  an  arch  of  45, 
60,  7J,  90 ;  that  of  20  feet  wide,  1  foot  four  inches  ; 
and  the  length  of  any  other  width  is  found  by  adding 
4  inches  for  every  5  feet  in  width. 

As  this  table  contains  the  thickneftes  of  piers  in  re- 
fpecT;  to  arches  that  are  commonly  ufed  in  practice,  we 
imagined,  that  to  carry  it  farther  would  be  needlefs; 
becaufe  the  difference  between  the  thicknefs  of  the  piers 
of  any  contiguous  arches  being  but  fm  all,  thofe  between 
any  two  marked  here,  may  be  made  equal  to  half  the 
fum  of  the  next  below  and  above  it :  thus  the  thicknefs 
of  the  piers  of  an  arch  52  or  53  feetwideis  nearly  equal 
to  10.222,  half  the  fum  of  the  thicknefTes  9.^05  and 
10.64  °f  tne  arches  50  and  55  feet  wide,  when  the 
height  of  the  piers  is  6  feet.  127 

Rectangular  piers  are  feldom  ufed  but  in  bridges  o-  Form  dt 
ver  fmall  rivers.     In  all  others,  they  projeft  the  bridge  Plers> 
by  a  triangular  prifm,  which  prefents  an  edge  to  the 
I  i  2  ftream, 
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Pra&ice.  ftream,  in  order  to  divide  the  water  more  eafily,  and  to 
prevent  the  ice  from  flickering  there,  as  well  as  veflels 
from  running  foul  againft  them  :  that  edge  is  termina- 
ted by  the  adjacent  fhrfaces  at  right  angles  to  each  o- 
ther  at  Weftminfter-bridge,  and  make  an  acute  angle 
at  the  Pont  Royal  of  about  60  degrees  ;  but  of  late 
the  French  terminate  this  angle  by  two  cylindric  fur- 
faces,  whofe  bafes  are  arcs  60  degrees,  in  all  their  new 
128  bridges. 
Slopeofthe  When  the  banks  of  the  rivers  are  pretty  high,  the 
bridge  on  bridge  is  made  quite  level  above,  and  all  the  arches  of 
an  equal  width  :  but  where  they  are  low,  or  for  the 
fake  of  navigation  a  large  arch  is  made  in  the  middle  of 
the  ftream,  then  the  bridge  is  made  higher  in  themid- 
dle  than  at  the  ends:  in  this  cafe,  the  flope  mult  be  made 
eafy  and  gradual  on  both  fides,  fo  as  to  form  above  one 
continued  curve  line,  orherwife  it  appears  difagreea- 
ble  to  the  eye.  Mr  Belidor  will  have  the  defcent  of 
that  llope  to  be  one  twenty-fourth  part  of  the  length  : 
but  this  is  undoubtedly  too  much,  as  one-fiftieth  part 
of  the  length  is  quite  fufScient  for  the  defcent. 

The  width  commonly  allowed  to  fmall  bridges  is  30 
feet:  but  in  large  ones  near  great  towns,  thefe  30  feet 
are  allowed  clear  for  horfes  and  carriages,  belldes  a 
banquet  at  each  fide  for  foot  paflengers  of  6  to  9  feet 
each,  raifed  about  a  foot  above  the  common  road  ;  the 
parapet-walls  on  each  fide  are  about  18  inches  thick  and 
4  feet  high  :  they  generally  project  the  bridge  with  a 
eornifli  underneath ;  fometimes  balluftrades  of  Hone  or 
iron  are  placed  upon  the  parapet,  as  at  Weftminfter  ; 
but  this  is  only  praftifed  where  a  bridge  of  a  great 
length  is  made  near  the  capital  of  a  country. 

The  ends  of  bridges  open  from  the  middle  of  the  two 
large  arches  with  two  wings,  making  an  angle  of  45 
degrees  with  the  reft,  in  order  to  make  their  entrance 
more  free  and  eafy :  thefe  wings  are  fupported  by  the 
fame  arches  of  the  bridge  next  to  them  being  continued 
in  the  manner  of  an  arch,  of  which  one  pier  is  much 
longer  than  the  other. 

How  the  work  is  to  be  carried  on. 
130 
Methodsof      As  the  laying  the  foundation  of  the  piers  is  the  moft 
laying  the  difficult  part  of  the  whole  work,itisnecefl"ary  we  fliould 
foundation  begin  with  an  eafy  cafe,  that  is,  when  the  depth  of  the 
water  does  not  exceed  6  or  8  feet ;  and  then  proceed 
to  thofe  which  may  happen  in  a  greater  depth  of"  water. 
One  of  the  abutments  with  the  adjacent  piers  is  in- 
clofed  by  a  dyke  called  batardeau  by  the  French,  of  a 
fufheient  width  for  the  work,  and  room  for  the  work- 
men.    This  batardeau  is  made  by  driving  a  double  row 
of  piles,  whofe  diflance  is  equal  to  the  depth  of  water, 
and  the  piles  in  each  row  are  3  feet  from  each  other  ; 
they  are  faftened  together  on  the  ontfide  by  bonds  of 
6  by  4  inches:  this  being  done,  frames  of  aboutofeet 
wide  are  placed  on  the  infide  to  receive  the  boards 
which  are  to  form  the  inclofure  :  the  two  uprights  of 
thefe  frames  are  two  boards  of  an  inch  and  half  thick, 
Sharpened  below  to  be  driven  into  the  ground,  and  fa- 
ftened together  by  double  bonds,  one  below  and  the 
other  above,  each  feparated  by  the  thickuefs  of  the  up- 
rights; thefe  bonds  fcrve  to  ilide  the  boards  between : 
after  thefe  frames  have  been  driven  into  the  ground  as 
hard  as  can  be,  then  the  boards themfelves  are  likewife 
driven  in  till  they  reach  the  firm  ground  underneath. 
Between  every  two  piles  tic-beams  are  faftened  to  the 
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bonds  of  the  piles,  to  fallen  the  infidewall  to  the  out- 
fide  one  ;  thefe  tie-beams  are  let  into  the  bonds  and  bolt- 
ed to  the  adjacent  piles:  this  being  done,  the  bottom  is 
cleared  from  the  loofe  fand  and  gravel,  by  a  machine 
like  thofe  ufed  by  ballaft-heavers  ;  and  then  well  pre- 
pared clay  is  rammed  into  this  coffer  very  tight  and 
firm,  to  prevent  the  water  from  oozing  through. 

Sometimes  thefe  inclofures  are  made  with  piles  only 
driven  clofe  to  each  other  ;  at  others,  thepilesare  notch- 
ed or  dove-tailed  one  into  the  other  ;  but  the  moftufual 
method  is  to  drive  piles  with  grooves  in  them,  5  or  6 
feet  diftant  from  each  other,  and  boards  are  let  down, 
between  them. 

This  being  done,  pumps  and  other  engines  are  ufed 
to  draw  the  water  out  of  the  inclofures,  foas  to  be  quite 
dry  ;  then  the  foundation  is  dug,  and  the  Hones  arc 
laid  with  the  ufual  precautions,  obferving  to  keep  fomc 
of  the  engines  always  Handing,  in  order  to  draw  out 
the  water  that  may  ooze  through  the  batardeau. 

The  foundation  being  cleared,  and  every  thing  ready 
to  begin  the  work,  acourfe  of  ftonesislaid  ;  theoutfide 
all  round  with  thelargeftftretchersand  headers  that  can 
be  had,  and  the  infidetilled  with  aflilers  well  jointed,  the 
whole  laid  in  terrafs  mortar:  the  facings  are  crampt 
together,  and  fet  in  lead  ;  and  fome  cramps  are  alfo 
ufed  to  fallen  the  facings  with  the  infide.  The  fame 
manner  is  to  be  obferved  throughout  all  the  courfes  to 
the  height  of  low-water  mark  ;  after  which  the  facings 
alone  are  laid  in  terrafs  mortar,  and  the  infide  with  the 
beft  of  the  common  fort.  When  the  foundation  is  car- 
ried to  the  height  of  low-water  mark,  or  to  the  height 
where  the  arches  begin,  then  the  lhaft  or  middle  wall 
is  to  be  carried  up  nearly  to  the  height  of  the  arches, 
and  there  left  ftanding  till  all  the  piers  are  finifhed,  in 
order  that  the  mafonry  may  be  fuificiently  dry  and  fet- 
tled before  the  arches  arc  begun. 

As  the  piers  end  generally  with  an  arch  at  each  end, 
it  is  cuftomary  to  lay  the  foundation  in  the  fame  man- 
ner :  which  is  not  fo  well  as  to  continue  the  bafe  rect- 
angular quite  to  the  ends  of  the  piers,  and  as  high  as 
low-water  mark  ;  both  becaufe  the  foundation  becomes 
then  fo  much  broader,  and  alfo  becaufe  the  water  will 
not  be  able  to  get  under  it :  for  when  the  current  fets 
againft  a  flat  furface,  it  drives  the  fand  and  mud  againft 
it  fo  as  to  cover  it  entirely  ;  whereas  if  a  fharp  edge 
be  prefentedto  the  ftream,  it  carries  every  thing  away, 
and  expofes  the  foundation  to  the  continual  action  of 
the  water,  which  in  courfe  of  time  muft  deftroy  it. 

After  the  intervals  between  the  arches  are  filled  up 
with  ftones  laid  in  a  regular  manner  without  mortar, 
and  the  gravel  is  laid  over  them  ;  two  drains  or  gutters 
arc  to  be  made  lengthwife  over  the  bridge,  one  on  each 
fide  next  to  the  foot-path,  about  6  feet  wide  and  a  foot 
deep;  which  being  filled  with  fmall  pebble  ftones, 
ferve  to  carry  offthe  rain-water  that  falls  on  the  bridge, 
and  to  prevent  its  filtering  through  the  joints  of  the 
arches,  as  often  happens. 

The  former  method  of  laying  the  foundation  by 
means  of  batardeaus  is  very  expenfive,  and  often  meeii 
with  great  difficulties :  for  when  the  depth  of  water  is 
8  feet  or  more,  it  is  fcarcely  poffible  to  make  the  batar- 
deaus fo  tight  as  to  prevent  the  water  from  oozing 
through  them  ;  and  in  that  cafe  the  number  of  engines 
required,  as  well  as  the  hands  to  work  them,  become 
very  extenfive ;    and  if  part  of  the  batardeau  fliould 
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Practice,  break  by  fome  extraordinary  wind  or  tide,  the  work- 
' **L— *  men  would  be  expofed  to  very  great  danger. 

The  next  and  beft  method  therefore  is  to  build  with 
coffers,  when  it  is  practicable,  fuch  as  were  ufed  at 
Weftminfter  bridge.  Here  the  height  of  water  was  6 
feet  at  a  medium  when  loweft,  and  the  tide  rofe  about 
10  feet  at  a  medium  alfo  :  fo  that  the  greateft.  depth 
of  water  was  about  1 6  feet.  At  the  place  where  one 
of  the  piers  of  the  middle  or  great  arch  was  to  be, 
the  workmen  began  to  drive  piles  of  about  13  or  14 
inches  fquare,  and  34  feet  long,  ihod  with  iron,  fo  as 
to  enter  into  the  gravel  with  more  eafe,  and  hooped  a- 
bove  to  prevent  their  fplitting  in  driving  them  :  thefe 
piles  were  driven  as  deep  as  could  be  done,  which  was 
13  or  14  feet  below  the  furface  of  the  bed  of  the  river, 
and  7  feet  diftant  from  each  other,  parallel  to  the  fliort 
ends  of  the  pier,  and  at  about  30  feet  diftant  from 
them  :  the  number  of  thefe  piles  was  34,  and  their  in- 
tent to  prevent  any  velfels  or  barges  from  approaching 
the  work  ;  and  in  order  to  hinder  boats  from  palling  be- 
tween them,  booms  were  placed  fo  as  to  rile  and  fall 
with  the  water. 

This  being  done,  the  ballaft-men  began  to  dig  the 
foundation  under  the  water,  of  about  6  feet  deep,  and 
5  wider  all  round  than  the  intended  coffer  was  to  be, 
with  an  eafy  (lope  to  prevent  the  ground  from  falling 
in  :  in  order  to  prevent  the  current  from  walhing  the 
fand  into  the  pit,  lhort  grooved  piles  were  driven  before 
the  two  ends  and  part  of  thefides,  not  above  4  feet  high- 
er than  low-water  mark,  and  about  15  feet  diftant  from 
the  coffer:  between  thefe  piles  rows  of  boards  were 
let  into  the  groves  down  to  the  bed  of  the  river,  and 
fixed  there. 

The  bottom  of  the  coffer  was  made  of  a  ftrong  grate, 
confiding  of  two  rows  of  large  timbers,  the  one  long- 
wife,  and  the  other  crofswife,  bolted  together  with 
wooden  trunnels  ten  feet  wider  than  the  intended  foun- 
dation. The  fides  of  the  coffer  were  made  of  fir  tim- 
bers laid  horizontally  clofe  one  over  another,  pinned  with 
oaken  trunnels,  and  framed  together  at  the  corners, 
excepting  at  the  two  faliant  angles,  where  they  were 
fecured  with  proper  irons,  fo  that  the  one-half  might 
be  loofened  from  the  other  if  it  Ihould  be  thought  ne- 
ceflary;  thefe  fides  were  lined  on  the  infide  as  well  as 
on  theoutiide  with  three-inch  planks  placed  vertically; 
the  thicknefs  of  thofe  fides  was  18  inches  at  the  bot- 
tom, reduced  to  tj  above,  and  they  were  16  feethigh; 
befides,  knee  timbers  were  bolted  at  the  angles,  in  or- 
der to  fecure  them  in  the  ftrongeft  manner.  The  fides 
were  faftened  to  the  bottom  by  28  pieces  of  timber  on 
the  outfide,  and  18  within,  called  ftraps,  about  8  inches 
broad,  and  3  or  four  inches  thick,  reachingand  lapping 
over  the  ends  of  the  fides :  the  lower  part  of  thefe 
ftraps  had  one  fide  cut  dove-tail  falhion,  in  order  to  fit 
the  mortifes  made  near  the  edge  of  the  bottom  to  re- 
ceive them,  and  were  kept  in  their  places  by  iron 
wedges,  which  being  drawn  out  when  the  fides  were 
to  be  taken  away,  gave  liberty  to  clear  the  ftraps  from 
the  mortifes. 

Before  the  coffer  was  launched,  the  foundation  was 
examined,  in  order  to  know  whether  it  was  level ;  for 
which  purpofe  feveral  gauges  were  made,  each  of  which 
confifted  of  a  ftone  of  about  15  inches  fquare  and  three 
thick,  with  a  wooden  pole  in  the  middle  of  about  18 
feet  long.    The  foundation  being  levelled  and  die  cof- 
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fer  fixed  directly  over  the  place  with  cables  faftened  to  Prsflke. 

the  adjacent  piles,  the  mafons  laid  the  firft  courfc  of  ' " ' 

the  ftones  for  the  foundation  within  it ;  which  being 
finilhed  a  fluice  made  in  the  fide  was  opened  viear  the 
time  of  low  water;  on  which  the  coffer  funk  to  the 
bottom;  and  if  it  did  not  fct  level,  the  llnice  was, (hut, 
and  the  water  pumped  out,  fo  as  to  make  it  float  till 
fuch  time  as  the  foundation  was  levelled  :  then  the  ma- 
fons crampt  the  ftones  of  the  firft  courfe,  and  laid  a  fe- 
cond  ;  which  being-likewife  crampt,  a  third  courfe  was 
laid  :  then  the  (luice  being  opened  again,  proper  care 
was  taken  that  the  coffer  ihould  fettle  in  its  due  place. 
The  ftone-work  being  thus  raifed  to  within  two  feet  of 
the  common  low-watermark,  about  two  hours  before 
low-water  the  fluice  was  fhut,  and  the  water  pumped 
out  fo  far  as  that  the  mafons  could  lay  the  next  courfe 
of  ftone,  which  they  continued  to  do  till  the  water  was 
rifen  fo  high  as  to  make  it  unfafe  to  proceed  any  far- 
ther: then  they  left  off  the  work,  and  opened  the  lluice 
to  let  in  the  water.  Thus  they  continued  to  work  night 
and  day  at  low-water,  till  they  had  carried  their  work 
fome  feet  higher  than  the  low-water  mark  :  after  this, 
the  fides  of  the  coffer  were  loofened  from  the  bottom, 
which  made  them  float ;  and  then  were  carried  alhore 
to  be  fixed  to  another  bottom,  in  order  to  ferve  for  the 
next  pier. 

It  mult  be  obferved,  that  the  coffer  being  no  higher 
than  16  feet,  which  is  equal  to  the  greateft  depth  of 
water,  and  the  foundation  being  6  feet  under  the  bed 
of  the  river ;  the  coffer  was  therefore  6  feet  under  wa- 
ter when  the  tide  was  in ;  but  being  loaded  with  three 
courfes  of  ftones,  and  well  fecured  with  ropes  faftened 
to  thepiles,it  could  not  move  from  its  place.  By  mak- 
ing it  no  higher,  much  labour  and  expence  were  lav- 
ed :  yet  it  anfwered  the  intent  full  as  well  as  it  it  had 
been  high  enough  to  rtach  above  the  higheft  flood. 

The  pier  being  thus  carried  on  above  low-water 
mark,  the  mafons  finiflied  the  reft  of  it  during  the  in- 
tervals of  the  tides  in  the  ufual  way  ;  and  after  all  the 
piers  and  abutments  were  finilhed  in  a  like  manner,  the 
arches  were  begun  and  completed  as  mentioned  before  : 
the  whole  bridge  was  built  in  about  feven  years,  with- 
out any  accidents  happening  either  in  the  work  or  to 
the  workmen,  which  is  feldom  the  cafe  in  works  of  this 
nature.  IJ4 

It  may  be  obferved,  that  all  the  piers  were  built  Materials 
with  folid  Portland  ftone,  fome  of  which  weighed  four  employed, 
tons.  The  arch-ftones  were  likewife  of  the  lame  fort : 
but  the  reft  of  the  mafonry  was  finiflied  withKentilh 
rag-ftones ;  and  the  paths  for  foot  paffengers  were 
paved  with  purbec,  which  is  the  hardeft  ftone  to  be  had 
in  England,  excepting  Plymouth  marble. 

This  method  of  building  bridges  is  certainly  the  ea-  This  me- 
fieft  and  cheapeft  that  can  be  thought  of,  but  cannot  triod  fome- 
be  ufed  in  many  cafes  :  when  the  foundation  is  fo  bad  times  im- 
as  not  to  be  depended  upon  without  being  piled,  or  the  pra&icable-. 
depth  of  water  is  very  great,  with  a  ftong  current  and 
no  tide,  it  cannot  then  be  praclifed.     For  if  piles  are 
to  be  ufed,  it  will  be  next  to  impolfible  to  cut  them  off 
in  the  fame  level  five  or  fix  feet  below  the  bed  of  the 
river,  notwithftandingthatfaws  have  been  invented  for 
that  purpofe  :  becaufe  if  they  are  cut  off  feparately,  it 
will  be  ahard  matter  to  doit  fo  nicely  that  the  one  lhall 
not  exceed  the  other  in  height ;  and  if  this  is  not  done, 
the  grating  or  bottom  of  the  coffer  will  not  be  equally 
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iVaitice.  fopported,  whereby  the  foundation  becomes  precarious: 
*  '  neither  can  they  be  cut  off  all  together;  for  piles  are 
to  be  driven  as  far  as  the  bottom  of  the  coffer  extends, 
■which  at  Weftininfter  bridge  was  27  feet;  the  faw 
m nil  have  3  feet  play,  which  makes  the  total  length 
of  the  faw  50  feet ;  now  if  either  the  water  is  deeper 
than  it  is  there,  or  the  arches  are  wider,  the  faw  muft 
ftill  be  longer  ;  fo  that  this  method  is  impracticable  in 
any  fuch  cafes. 

In  a  great  depth  of  water  that  has  a  flrong  current 
and  no  tide,  the  coffers  rnufl  reach  above  the  water, 
which  makes  them  very  expenfive,  and  unwieldy  to 
manage,  as  well  as  very  difficult  to  be  feenred  in  their 
places,  and  kept  Heady :  fo  that  there  is  no  probabi- 
lity of  ufing  them  in  fuch  a  cafe. 

In  fome  cafes,  when  there  is  a  great  depth  of  water, 
and  the  bed  of  the  river  is  tolerably  level,  or  where  it 
can  be  made  fo  by  any  contrivance,  a  very  llrong  frame 
of  timber  about  four  times  as  large  as  the  bafe  of  the 
piers  may  be  let  down  with  ftones  upon  it  round  the 
edges  to  make  it  fink:  after  fixing  it  level,  piles  mult 
be  driven  about  it  to  keep  it  in  its  place  ;  and  then  the 
foundation  may  be  laid  in  coffers  as  before,  which  are 
to  be  kept  fteady  by  means  of  ropes  tied  to  the  piles. 

This  method  has  frequently  been  ufed  in  Ruffia; 
and  though  the  bed  of  the  river  is  not  very  folid,  yet 
fuch  a  grate,  when  once  well  fettled  with  the  weight  of 
the  pier  upon  it,  will  be  as  firm  as  if  piles  had  been 
driven  under  the  foundation ;  but  to  prevent  the  water 
from  gulling  under  the  foundation,  and  to  fecure  it  a- 
gainft  all  accidents,  a  row  of  dove-tail  piles  muft  be  dri- 
ven quite  round  the  grating:  this  precaution  being  ta- 
ken, the  foundation  will  be  as  fecure  as  any  that  can  be 
made. 

The  French  engineers  make  ufe  of  another  method 
in  raifing  the  foundations  of  mafonry  under  water ; 
which  is,  to  drive  a  row  of  piles  round  the  intended 
place,  nearer  to,  or  farther  from,  each  other,  according 
as  the  water  is  more  deep  or  fhallow :  thefe  piles,  being 
ftrongly  bound  together  in  feveral  places  with  hori- 
zontal tie-beams,  ferve  to  fupport  a  row  of  dove-tail 
piles  driven  within  them:  when  this  is  done,  and  all 
well  fecured  according  to  the  nature  of  the  fituation  and 
circumftances,  they  dig  the  foundation  by  means  of  a 
machine  with  fcoops,  invented  for  that  purpofe,  until 
they  con.-  to  a  folid  bed  of  gravel  or  clay;  or  if  the 
bed  of  the  river  is  of  a  foft  confiflence  to  a  great  depth, 
it  is  dug  only  to  about  fix  feet,  and  a  grate  of  timber 
is  laid  upon  it,  which  is  well  fecured  with  piles  driven 
into  the  oppofite  corners  of  each  fqnare,  not  minding 
whether  they  exceed  the  upper  furface  of  the  grate 
much  or  little. 

When  the  foundation  is  thus  prepared,  they  make  a 
kind  of  mortar  called  bcton,  which  confifls  of  twelve 
parts  of  pozolano  or  Dutch  tcrrafs,  fix  of  good  fand, 
nine  of  unflacked  lime,  the  belt  that  can  be  had,  thir- 
teen of  flone  fplinters  not  exceeding  the  bignefs  of  an 
egg,  and  three  parts  of  Uleduft,  or  cinders,  or  elfe 
fcalcs  of  iron  out  of  a  forge:  this  being  well  worked 
together  muft  be  left  Handing  for  about  24  hours,  or 
till  it  becomes  fo  hard  as  not  to  be  feparated  without  a 
pick-ax. 

This  mortar  being  thus  prepared,  they  throw  into 
the  coffer  a  bed  of  nible-ftone,  not  very  large,  and 
fpread  them  all  over  the  bottom  as  nearly  level  as  they 
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can ;  then  they  fink  a  box  full  of  this  hard  mortar, 
broken  into  pieces,  till  it  comes  within  a  little  of  the 
bottom ;  the  box  is  fo  contrived  as  to  be  overfet  or 
turned  upfide  down  at  any  depth  ;  which  being  done, 
the  pieces  of  mortar  foften,  and  fo  fill  up  the  vacant 
fpaces  between  the  ftones ;  by  thefe  means  they  link 
as  much  of  it  as  will  form  a  bed  of  about  12  inches 
deep  all  over ;  then  they  throw  in  another  bed  of  ftone, 
and  continue  alternately  to  throw  one  of  mortar  and  one 
of  ftone  till  the  work  approaches  near  the  furface  of  the 
water  where  it  is  levelled,  and  then  the  reft  is  finifhed 
with  ftones  in  the  ufnal  manner. 

Mr  Belidor  fays,  in  the  fecond  part  of  his  Hydrau- 
lics, vol.  ii.  p.  1S8,  that  Mr  Millet  de  Montville  hav- 
ing filled  a  coffer  containing  27  cubit  feet,  with  ma- 
fonry made  of  this  mortar,  and  funk  it  into  the  fea,  it 
was  there  left  ftanding  for  two  months,  and  when  it 
was  taken  out  again  it  was  harder  than  ftone  itfelf. 

We  have  hitherto  mentioned  fuch  fituations  only 
where  the  ground  is  of  a  foft  nature :  but  where  it  is 
rocky  and  uneven,  all  the  former  methods  prove  inef- 
fectual ;  nor  indeed  has  their  yet  been  any  one  propof- 
ed  which  can  be  always  ufed  upon  fuch  occafions,  ef- 
pecially  in  a  great  depth  of  water.  When  the  water 
is  not  fo  deep  but  that  the  unevennefs  of  the  rock  can 
be  perceived  by  the  eye,  piles  ftrongly  food  with  iron 
maybe  raifed  and  let  fall  down,  by  means  of  a  machine, 
upon  the  higher  parts,  fo  as  to  break  them  off  piece  by 
piece,  till  the  foundation  is  tolerably  even,  elpecially 
when  the  rock  is  nor  very  hard  ;  which  being  done,  ei- 
ther this  or  any  other  way  that  can  be  thought  of,  a 
coffer  is  made  without  any  bottom,  which  is  let  down  and 
well  fecured,  fo  as  not  to  move  from  its  place  :  to  make 
it  fink,  heavy  ftones  fhould  be  fixed  on  the  outfide  ; 
then  ftrong  mortar  and  ftones  muft  be  thrown  into  it; 
and  if  the  foundation  is  once  brought  to  a  level,  large 
hewn  ftones  may  be  let  down  fo  as  to  lie  flat  and  even : 
by  thefe  means  the  work  may  be  carried  on  quite  up 
to  the  furface  of  the  water.  But  when  the  water  is  fo 
deep,  or  the  rock  fo  hard  as  not  to  be  levelled,  the 
foundation  muft  be  founded,  fo  as  to  get  nearly  the  rif- 
ings  and  fallings ;  then  the  lower  part  of  the  coffer 
muft  be  cut  nearly  in  the  fame  manner,  and  the  reft  fi- 
nifhed as  before.  It  muft  however  be  obferved,  that  we 
foppofe  a  poffibility  of  finking  a  coffer;  but  where 
this  cannot  be  done,  no  method  that  we  know  of  will 
anfwer. 

Among  the  aquatic  buildings  of  the  ancients  none 
appears  to  have  been  more  magnificent  than  Trajan's 
bridge.  Dion  Caffius  gives  the  following  account  of 
it :  "  Trajan  built  a  bridge  over  the  Danube,  which 
in  truth  one  cannot  fufnciently  admire  ;  for  though  all 
the  works  of  Trajan  are  very  magnificent,  yet  this  far 
exceeds  all  the  others:  the  piers  were  20  in  number,  of 
fquare  ftones;  each  of  them  ijo  feet  high  above  the 
foundation,  60  feet  in  breadth,  and  diftant  from  one 
another  170  feet.  Though  the  expence  of  this  work 
muft  have  been  exceeding  great,'  yet  it  becomes  more 
extraordinary  by  the  rivers  being  very  rapid,  and  its 
bottom  of  a  foft  nature:  where  the  bridge  was  built, 
was  the  narroweft  part  of  the  river  thereabout,  for  in 
moft  others  it  is  double  or  treble  this  breadth  ;  and  al- 
though on  this  account  it  became  fo  much  the  deeper 
and  the  more  rigid,  yet  no  other  place  was  fo  fuitablc 
for  this  undertaking.     The  arches  were  afterwards 
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Prafiice.  broken  down  by  Adrian  ;  but  the  piers  are  ftill  remain- 
'~~v '  ins,  which  feem  as  it  were  to  tcltify  that  there  is  no- 
thing which  human  ingenuity  is  not  able  to  effect." 
The  whole  length  then  of  this  bridge  was  I  $90  yards  ; 
fome  authors  add,  that  it  was  built  in  one  Cummer,  and 
that  Apollodorus  ofDamafcus  was  the  architect,  who 
left  behind  him  a  defcription  of  this  great  work. 

Where  Hone  bridges  cannot  be  erected  on  account 
of  the  expence,  very  ftrong  and  durable  ones  may  be 
constructed  of  wood  :  in  which  cafe  they  ought  to  be 
fo  framed,  as  that  all  the  parts  may  prefs  upon  one  a- 
nother  like  the  arch  of  a  ftone  bridge  ;  and  thus,  in- 
Itead  of  being  weakened  by  great  weights  paffing  over 
them,  they  will  become  the  ltronger.  How  this  is  to 
be  accomplilhed,  will  be  better  underftood  from  the 
figure  at  bottom  of  Plate  LIII.  which  reprcfents  a  wood- 
en bridge  conftructed  after  this  manner,  than  it  can  be, 
by  any  defcription. 

2.  Of  Harbours. 
141 

Situation        In  thefe,  the  firft  thing  to  beconfulered  is  the  fitua- 

propcr  for  tion  ;  which  may  be  fome  large  creek  or  bjfon  of  wa- 
larbours.  ter>  ja  or  near  the  place  where  the  harbour  is  intended 
to  be  made,  or  at  the  entrance  of  a  large  river,  or  near 
the  fea  :  for  a  harbour  mould  never  be  dug  entirely  out 
of  dry  land,  unlefs  upon  fome  extraordinary  occalions, 
where  it  is  impofllblc  to  dootherwife,  and  yet  a  har- 
bour is  abfolutely  necelfary.  When  a  proper  place  is 
found,  before  it  is  fixed  upon,  it  mult  be  conlidcred 
whether  [hips  can  lie  there  fafe  in  ftormy  weather,  e- 
fpecially  when  thofe  winds  blow  which  are  molt  dan- 
gerous upon  that  coaft ;  whether  there  be  any  hills,  ri- 
ling ground,  or  high  buildings,  that  will  cover  it  ;  in 
thefe  cafes,  the  fituation  is  very  proper:  but  if  there  be 
nothing  already  that  will  cover  the  lhips,  it  mull  be 
obferved  whether  any  covering  can  be  made  at  a  mo- 
derate expence,  otherwifc  it  would  be  uftlefs  to  build 
a  harbour  there. 

The  next  thing  to  be  conlidered  is,  whether  there 
be  a  fufficient  depth  of  water  for  large  mips  to  enter 
with  fafety,  and  lie  there  without  touching  the  ground  ; 
and  if  not,  whether  the  entrance  and  infide  might  not 
be  made  deeper  at  a  moderate  expence  :  or,  in  cafe  a 
fufficient  depth  of  water  is  not  to  be  had  for  large  lhips, 
whether  the  harbour  would  not  be  ufeful  forfmall  mer- 
chantmen; forfucha  one  is  often  of  great  advantage, 
when  fituated  upon  a  coaft  much  frequented  by  fmall 
coafting  veffels. 

The  form  of  the  harbour  mult  be  determined  infuch 
a  manner,  that  the  lhips  which  come  in  when  it  is 
ftormy  weather  may  lie  fafe,  and  fo  as  there  may  be 
fufficient  room  for  as  many  as  pafs  that  way  :  the 
depths  of  water  where  the  piers  are  to  be  built  muft 
be  taken  at  every  10,  ij,  or  20,  feet  diftance,  and 
marked  upon  piles  driven  here  and  there,  in  order  that 
the  workmen  may  be  directed  in  laying  the  founda- 

T42       tion-  ,  '* 

Materials.      This  being  done,  it  mult  be  confidered  what  kind  of 

materials  are  to  be  ufed,  whether  ftone,  brick,  or  wood. 

When  ftones  are  to  be  had  at  a  moderate  price,  they 

ought  to  be  preferred,  becaufe  the  work  will  be  much 

ltronger,  more  lafting,  and  need  fewer  repairs,  than  if 

made  with  any  other  materials  :  but  when  ftones  are 

fcarce,  and  the  expence  becomes  greater  than  what  is 

allowed  for  building  the  harbour,  the  foundation  may 


be  made  of  ftone  as  high  as  low-water  mark,  and  ihe    V..-: 

reft  finifhed  with  brick.     If  this  manner  o:  building  ' * ' 

jhould  ftill  be  too  expenlivc,  wood  mult  be  ufed  ;  tbfat 
is,  piles  are  driven  as  cloie  as  is  thought  necelfary  ; 
which  being  fattened  together  by  crofs-bars,  and  co- 
vered with  llrong  oaken  planks,  form  a  kind  of  coffer, 
which  is  filled  with  all  kinds  of  ltones,  chalk,  aud 
fliingles.  143 

The  manner  of  laying  the  foundation  in  different  French  flu- 
depths  of  water-,  and  in  various  foils,  requires  particu- ,n</;'  ' -' 
lar  methods  to  be  followed.     When  the  water  is  very  bnil<Ju,S' 
deep,  the  French  throw  in  a  great  quantity  of  ftones  at 
random,  fo  as  to  form  a  much  larger  bafe  than  would 
be  required  upon  dry  land;  this  they  continue  to  with- 
in 3  or  4  feet  of  the  furfacc  of  the  water,  where  they 
lay  the  ftones  in  a  regular  manner,  till  the  foundation 
is  raifed  above  the  water:  they  then  lay  a  great  weight 
of  ftones  upon  it,  and  let  it  Hand  during  the  winter  to 
fettle  ;  as  likewife  to  fee  whether  it  is  firm,  and  relif.s 
the  force  of  the  waves  and  winds  :  after  that,  they  fi- 
nilh  the  fuperflructure  with  large  ftones  in  the  ufual 


manner. 


i-t; 


As  this  method  requires  a  great  quantity  of  ftones,  A  prefera* 
it  can  be  practifed  only  in  places  where  itor.es  are  in  Lie  one. 
plenty  ;  and  therefore  the  following  one  is  much  pre- 
ferable. ,A  coffer  is  made  with  dove-tail  piles  of  above 
50  yards  long,  and  as  wide  as  the  thicknefs  of  the 
foundation  is  to  be  ;  then  the  ground  is  dug  and  level- 
led, and  the  wall  is  built  with  the  beft  mortar. 

As  foon  as  the  mortar  is  tolerably  dry,  thofe  piles 
at  the  end  of  the  wall  are  drawn  out,  the  fide-rows  arc 
continued  to  about  30  yards  farther,  and  the  end  in- 
clofed  ;  then  the  foundation  is  cleared,  and  the  ftones 
laid  as  before.  But  it  muft  be  obferved,  that  the  end  of 
the  foundation  finifhed  is  left  rough,  in  order  that  the 
part  next  to  it  may  incorporate  with  it  in  a  proper 
manner  :  but  if  it  is  not  very  dry,  it  will  incline  that 
way  of  itfelf,  and  bind  w;ith  the  mortar  that  is  thrown 
in  next  to  it :  this  method  is  continued  till  the  whole 
pier  is  entirely  finifhed. 

It  muft  likewife  be  obferved,  that  the  piers  are  not 
made  of  one  continued  folid  wall ;  becaufe  in  deep  wa- 
ter it  would  be  too  expenfive  :  for  which  reafon,  two 
walls  are  built  parallel  to  each  other,  and  the  interval 
between  them  is  filled  up  with  lhingles,  chalk,  and  ftone. 
As  thefe  walls  are  in  danger  of  being  thruft  out  or  o- 
verfet,  by  the  corps  in  the  middle,  together  with  the 
great  weight  laid  at  times  on  the  peir,  they  are  tied 
or  bound  together  by  crofs-walls  at  every  30  or  40  yards 
diftance,  by  which  they  fupport  each  other  in  a  firm 
and  ftrong  manner. 

In  a  country  where  there  is  a  great  plenty  of  ftones, 
piles  may  be  driven  in  as  deep  as  they  will  go,  at  about 
two  or  three  feet  diftance  ;  and  when  the  foundation  is 
funk  and  levelled,  large  ftones  may  be  let  down,  which 
will  bed  themfelves :  but  care  muft  be  taken  to  lay  them 
clofe,  and  fo  as  to  have  no  two  joints  over  each  other  ; 
and  when  the  wall  is  come  within  reach,  the  ftones 
muft  be  crampt  together,  145 

Another  method  practifed,  is  to  build  in  coffers  much  Another 
after  the  fame  manner  as  has  been  done  in  building  the  method 
piers  of  Weftminfter  bridge  ;  but  as  in  this  cafe  the  withcoff"3 
ends  of  the  coffers  are  left  in  the  wall,  and  prevent  their 
joining  fo  well  as  to  be  water-tight,  the  water  that  pe- 
netrates through  and  enters  into  the  corps  may  occa- 
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Pra&ice.  fion  the  wall  to  burft  and  to  tumble  down.  Another 
——v—1  inconveniency  arifing  from  this  manner  of  building  is, 
that  as  there  are  but  few  places  without  worms,  which 
will  deflroy  wood  where-ever  they  cand  find  it ;  by  their 
means  the  water  is  let  into  the  pier,  and  confequently 
makes  the  work  liable  to  the  fame  accident  as  has  been 
mentioned  above. 

To  prevent  thefe  inconveniences,  the  bell  method  is, 
to  take  the  wood  away,  and  joggle  the  ends  of  the  walls 
together  with  large  (tones,  pouring  terrafs-mortarinto 
the  joints;  when  this  is  done,  the  water  between  the 
two  walls  may  be  pumpt  out,  and  the  void  fpace  filled 
up  with  ftone  and  (hingle  as  ufual  :  or  if  thefe  joggles 
cannot  be  made  water-tight,  fome  dove-tail  piles  mult 
be  driven  at  each  end  asclofe  to  the  wall  as  can  be  done, 
and  ftrong  fail-cloth  put  on  the  outlide  of  them, 
which,  when  the  water  is  pumpt  out,  will  Hick  fo  clofe 
to  the  piles  and  wall,  that  no  water  can  come  in.  This 
method  is  commonly  ufed  in  Ruflia. 

The  thicknefs  of  a  pier  depends  on  two  confiderati- 
ons  :  it  ought  to  be  both  fuch  as  may  be  able  to  refill: 
the  fliock  of  the  waves  in  flormy  weather  ;  and  alfo  to 
be  of  a  fufficient  breadth  above,  that  fhips  may  be  la- 
den or  unladen  whenever  it  is  thought  neceflary.  Now, 
becaufe  the  fpecific  gravity  of  fea-water  is  about  one 
half  that  of  brick,  and  as  2  to  J  in  comparifon  of  flone ; 
and  fince  the  preflure  of  fiagnated  water  againft  any 
furface  is  equal  to  the  weight  of  the  prifm  of  water  whole 
altitude  is  the  length  of  that  furface,  and  whofe  bafc  is 
a  right  angled  ifofceles  triangle,  each  of  the  equal  fides 
being  equal  to  the  depth  of  the  water ;  therefore  a  pier 
built  with  bricks,  whofe  thicknefs  is  equal  to  the  depth 
of  the  water,  will  weigh  about  four  times  as  much  as 
the  preffure  of  the  water  againft  it;  and  one  of  ftoneof 
the  fame  breadth,  about  fix  times  and  a  quarter  as 
much.  Now  this  is  not  the  force  to  be  confidered, 
iince  this  prelTure  is  the  fame  within  as  without  the 
pier:  but  it  is  that  force  with  which  the  waves  ftrike 
againft  the  piers,  and  that  depends  on  the  weight  and 
velocity  of  the  waves,  which  can  hardly  be  determi- 
ned ;  becaufe  they  vary  according  to  the  different 
depths  of  water,  the  diftance  from  the  Ihore,  and  ac- 
cording to  the  tides,  winds,  and  other  caufes.  Confe- 
quently the  proper  thicknefs  of  the  piers  cannot  be  de- 
termined by  any  other  means  than,  by  experience. 
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Military  Architecture,  the  fame  with  what  is  o- 
therwife  called  fortification.     See  Fortification. 

Naval  Architecture,  the  art  of  building  fhips.  See 
Architri-  SHIP-Building. 

ARCHITRAVE,  in  architecture,  that  part  of  a 
column  which  lies  immediately  upon  the  capital,  being 
the  loweft  member  of  the  entablature.  See  Plate 
XXXVII. 

Over  a  chimney,  this  member  is  called  the  mantle- 
piece  ;  and  over  doors  or  windows,  the  hyperthyron. 

ARCHITRICLINUS,  in  antiquity,  the  mafter 
or  director  of  a  feaft,  charged  with  the  order  and  02- 
conomy  of  it,  the  covering  and  uncovering  of  the  ta- 
bles, the  command  of  the  fervants,  and  the  like. 

The  archuriclinus  was  lbmetimes  called  fervttt  tri- 


Parti 

Practitioners  fuppofe,  that  if  the  thicknefs  of  a  pier  rradio 
is  equal  to  the  depth  of  the  water,  it  is  fufficient  ;  but  x— v 
for  a  greater  fecurity  they  allow  2,  3,  or  4  feet  more. 
This  might  probably  do,  if  piers  were  built  with  folid 
flones  crampt  together ;  but  as  this  is  hardly  ever  the 
cafe,  and  on  the  contrary,  as  the  infide  is  filled  up  with, 
fhingle,  chalk,  or  other  loofe  materials,  their  rule  is 
not  to  be  depended  upon  :  befides  it  makes  the  fpace 
above  too  narrow  for  lading  and  unlading  the  fhips, 
unlefs  in  a  great  depth  of  water ;  fo  that  it  does  not  ap- 
pear that  the  method  can  be  followed,  excepting  in  a 
very  few  cafes  where  the  water  has  but  very  little  mo- 
tion. 

When  ftone  can  be  had,  no  other  materials  fhould  be 
ufed,  becaufe  they  being  of  a  larger  bulk  than  brick, 
will  better  refill  the  waves  by  their  own  weight,  till 
fuch  time  as  the  mortar  is  grown  hard  ;  for  after  this 
is  effected,  brick  will  refift  better  againft  the  action  of 
fea-water  than  foft  flones. 

The  wall  mult  be  built  with  terrafs  mortar  from  the 
bottom  to  the  height  of  low-water  mark,  and  the  refl 
finifhed  with  cinder  or  tile-duft  mortar,  which  has  been 
found  fufliciently  good  in  thofe  places  where  the  wall  is 
wet  and  dry  alternately.  The  upper  part  of  the  pier 
fhould  be  paved  with  flat  hewn  flones  laid  in  ftrong 
mortar,  in  order  to  prevent  any  water  from  penetra- 
ting into  it :  iron  rings  ought  alfo  to  be  fixed  here  and 
there  at  proper  diftances,  to  faften  the  fhips,  and  pre- 
vent them  from  finking  againft  the  pier  when  agitated 
by  the  waves. 

Wooden  fenders  or  piles  fhould  be  driven  at  the  in- 
fide clofe  to  the  wall,  and  crampt  to  it  with  iron,  to 
prevent  the  fhips  from  touching  them,  and  from  being 
worn  by  the  continual  motion.  Where  the  fea  breaks 
againft  the  piers  with  great  violence,  breakers  fhould 
be  made  at  proper  diftances  ;  that  is,  two  rows  of  piles 
are  driven  nearly  at  right  angles  to  the  piers  for  the 
length  of  about  12  or  1 J  feet,  and  at  about  8  or  10 
feet  diftant  from  each  other  ;  and  then  another  to  join, 
the  two  former  :  thefe  piles  being  covered  with  planks, 
and  the  infide  being  filled  with  Ihingle  and  ruble-ftones, 
then  the  top  is  paved  with  ftones  of  about  a  foot  in 
length,  fet  long-wife  to  prevent  the  waves  from  tear- 
ing them  up.  This  precaution  is  abfblutely  neceflary 
where  the  water  rufhes  in  very  ftrongly. 


ARC 

cliniarcha,  and  by  the  Greeks  «rfoj/eu5»t,  i.  e.  pragu-  ^rchivauh 
jh.tor,  or  fore-tajler.     Potter  alfo  takes  the  architri-   Archive.  1 
clinus  for  the  fame  with  the  fympofiarcha.  >—— ■v     •• 

ARCHIVAULT,  in  architecture,  implies  the  in- 
ner contour  of  an  arch,  or  a  band  adorned  with  mould- 
ings, running  over  the  faces  of  the  arch-ftones,  and 
bearing  upon  the  imports.  It  has  only  a  fingle  face  in 
the  Tufcan  order,  two  faces  crowned  in  the  Doric  and 
Ionic,  and  the  fame  mouldings  as  the  architrave  in  the 
Corinthian  and  Compofite. 

ARCHIVE,  or  Archives,  a  chamber  or  apart- 
ment wherein  the  records,  charters,  and  other  papers 
and  evidences,  of  a  ftate,  houfe,  or  community,  arc 
preferved,  to  be  confulted  occafionally. 

We  fay,  the  archives  of  a  college,  of  a  monaftery, 

&c. 


ARC 
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Archivift  &c.  The  archives  of  ancient  Rome  were  in  the  temple 
U        of  Saturn  ;  the  archives  of  the  court  of  chancery  are 

.Archons,  ;n  :]ie  ro]ls  office. 

ARCHIVIST,  Archivista,  a  keeper  of  an  ar- 
chive. 

Under  the  emperors,  the  archivift  was  an  officer  of 
great  dignity,  held  equal  to  the  proconfuls,  veiled  with 
the  quality  of  a  count,  ftyled  clariffimus,  and  exempt- 
ed from  all  public  offices  and  taxes.  Among  the 
ancient  Greeks  and  Persians,  the  truft  was  committed 
to  none  but  men  of  the  firft  rank ;  among  the  Franks, 
the  clergy  being  the  only  men  of  letters,  kept  the  of- 
fice among  themfelves. — Since  the  erection  of  the  elec- 
toral college,  the  Archbifhop  of  Mentzhas  had  the  di- 
rection of  the  archives  of  the  empire. 

ARCHMARSHAL,  the  grand  marfhal  of  the  em- 
pire, a  dignity  belonging  to  the  elector  of  Saxony. 

ARCHONS,  in  Grecian  antiquity,  were  magiftrates 
*  See  the  appointed  after  the  death  of  Codrus*.  They  were  cho- 
article  At-  fen  from  the  moft  illustrious  families  till  the  time  of 
Ariftides,  who  got  a  law  paffed,  by  which  it  was  en- 
acted, that,  in  electing  thefe  magiftrates,  lefs  regard 
Should  be  paid  to  birth  than  to  merit. 

The  tribunal  of  the  archons  was  compofed  of  nine 
officers.  The  firft  was  properly  the  archon  ;  by  whofe 
name  the  year  of  his  administration  was  diftinguifhed. 
The  title  of  the  fecond  was  king  ;  that  of  the  third, 
folemarchus  .*  to  thefe  were  added  fix  thefmotheta-. 
Thefe  magiftrates,  elected  by  the  fcrutiny  of  beans, 
were  obliged  to  prove,  before  their  respective  tribes, 
that  they  had  fprung,  both  in  their  father's  and  their 
mother's  fide,  for  three  defcents,  from  citizens  of  A- 
thens.  They  were  likewife  to  prove  that  they  were  at- 
tached to  the  worfhip  of  Apollo,  the  tutelary  god  of 
their  country ;  that  they  had  in  their  houfe  an  altar 
eonfecrated  to  Apollo ;  and  that  they  had  been  refpect- 
fully  obedient  to  their  parents  ;  an  important  and  fa- 
cred  part  of  their  character,  which  promifed  that  they 
would  be  faithful  fervants  to  their  country.  They 
were  likewife  to  prove,  that  they  had  ferved  in  a  mili- 
tary capacity  the  number  of  years  which  the  republic 
required  of  every  citizen  :  and  this  qualification  gave 
the  ftate  experienced  officers ;  for  they  were  not  al- 
lowed to  quit  the  army  till  they  were  40  years  old. 
Their  fortune  too,  of  which  they  were  to  inform  thofe 
before  whom  they  were  examined,  was  a  warrant  for 
their  fidelity. 

After  the  commiffioners,  who  were  appointed  to  in- 
quire into  their  character  and  other  requifites,  had 
made  a  report  of  them,  they  were  then  to  fwear  that 
they  would  maintain  the  laws  ;  which  obligation  if  they 
neglected,  they  engaged  to  fend  to  Delphi  a  ftatue  of 
the  weight  of  their  bodies.  According  to  a  law  of  So- 
lon, if  an  archon  got  drunk,  he  was  condemned  to  pay 
a  heavy  fine,  and  Sometimes  even  punifhed  with  death. 
Such  magiftrates  as  the  Athenian  archons  were  well 
intitled  to  refpect.  Hence  it  was  eternal  infamy  to  in- 
fult  them ;  and  hence  Demofthcnes  obferved,  that  to 
treat  the  thefmothetae  with  difrefpect,  was  to  Show  dif- 
refpect  to  the  republic. 

Another  qualification  indifpenfibly  required  of  the 
fecond  officer  of  this  tribunal,  who  was  called  the  king, 
was,  that  he  had  married  the  daughter  of  an  Athenian 
citizen,  and  that  he  had  efpoufed  her  a  virgin.  This 
was  exacted  of  him,  fays  Demofthenes,  becaufe  part  of 
Vol.  II. 
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his  duty  was  to  facrifice  to  the  gods  jointly  with  his    ArAr,* 
wife,  who,  inftead  of  appeafing,  would  have  irritated 
them,  if  (he  had  not  pofleffed  both  thofe  honours. 

The  inquiry  into  the  private  title  of  the  nine  archons 
was  very  levere  ;  and  this  attention  was  the  more  ne- 
ceffary,  as  they  had  a  right  to  take  a  feat  in  the  Are- 
opagus, after  they  had  quitted  their  office,  and  given 
an  account  of  their  administration. 

When  any  obfeurity  occurred  in  the  laws  relative  t» 
religion  and  the  worfhip  of  the  gods,  the  interpretation 
was  fubmitted  to  the  tribunal  of  the  archons. 

Ariftotle  obferves,  that  Solon,  whofe  aim  was  to  make 
his  people  happy,  and  who  found  their  government  in 
his  time  ariftocratical,  by  the  election  of  the  nine  ar- 
chons, who  were  annual  magiftrates,  tempered  their 
power,  by  eftabliihing  the  privilege  of  appealing  from 
them  to  the  people,  called  by  lot  to  give  their  fuffrage, 
after  having  taken  the  oath  of  the  Heliaftas,  in  a  place 
near  the  PanathenKum,  where  HifTus  had  formerly 
calmed  a  fedition  of  the  people,  and  bound  them  to 
peace  by  an  oath. 

The  archons  were  the  principal  officers,  not  only  in 
civil,  but  likewife  in  facred  matters,  and  efpecially  ia. 
the  myfteries  of  Bacchus.  The  archons,  however, 
who  were  furnamed  epo?iymi,  were  chiefly  employed  in 
civil  affairs  ;  yet  they  prefided  at  the  great  feafts,  and 
held  the  firft  rank  there.  Hence  they  are  fometimes. 
ftyled  priejis. 

Archon  is  alfo  applied  by  fome  authors  to  divers 
officers,  both  civil  and  religious,  under  the  eaftern  or 
Greek  empire.  Thus  biihops  are  fometimes  called 
archontes s  and  the  fame  may  be  faid  of  the  lords  of 
the  emperor's  court.  We  alfo  read  of  the  archon  of 
the  antimenfm,  ar-chon  of  archons,  grand  archon,  archon 
of  churches,  archon  of  the  go/pel,  archon  of  the  walls, ire* 

ARCHONTICI,  in  church-hiftory,  a  branch  of 
Valentinians,  who  maintained  that  the  world  was  not 
created  by  God,  but  by  angels  called  Archontes. 

ARCHPRIEST,  Archpresbyter,  a  prieft  or 
prefbyter  eftablifhed  in  fome  diocefes,  with  a  pre-emi- 
nence over  the  reft.  Anciently  the  archprieft  was  the 
firft  perfon  after  the  bifliop :  he  was  feated  in  the 
church  next  after  the  bifliop  ;  and  even  acted  as  hi» 
vicar,  in  his  abfence,  as  to  all  fpiritual  concerns.  Ia 
the  fixth  century,  there  were  found  feveral  archpriefts 
in  the  fame  diocefe  ;  from  which  time  fome  will  have 
them  to  have  been  called  deans.  In  the  ninth  century, 
they  diftinguifhed  two  kinds  of  cures  or  parifhes  :  the 
fmaller  governed  by  Simple  priefts ;  and  the  baptifmal 
churches  by  archpriefts  ;  who,  befide  the  immediate 
concern  of  the  cure,  had  the  inflection  of  the  other  in- 
ferior priefts,  and  gave  an  account  of  them  to  the 
bifhop,  who  governed  the  chief,  or  cathedral  church, 
in  perfon.  There  are  archprefbyters  Still  fubfifting  in 
the  Greek  church ;  veiled  with  moft  of  the  functions 
and  privileges  of  the  chorepifcopi  or  rural  deans. 

ARCHTREASURER,  the  great  treafurer  of  the 
German  empire.  This  office  was  created  with  the 
eighth  electorate,  in  favour  of  the  eleftor  Pala- 
tine, who  had  loft  his  former  electorate,  which  was 
given  to  the  duke  of  Bavaria,  by  the  emperor  Fer- 
dinand II.  who  took  it  away  from  Frederic  V.  elector 
Palatine,  after  the  battle  of  Prague,  where  he  was  de- 
feated in  maintaining  his  election  to  the  crown  of  Bo- 
hemia. The  dignity  of  archtreafurer  was  contefted  be- 
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Archilute  twecn  the  elector  of  Brunfwick,  who  claimed  it  in 
virtue  of  his  defcent  from  the  elector  of  Frederic  and 
,  the  elector  Palatine. 

ARCHILUTE,  Arcileuto,  a  long  and  large 
lute,  having  its  bafs  firings  lengthened  after  the  man- 
ner of  the  theorbo,  and  each  row  doubled,  either  with 
a  little  octave  or  an  unifon.  It  is  ufed  by  the  Italians 
for  playing  a  thorough  bafs. 

ARCHYTAS  of  Tarentum,  a  philofopher  of  the 
Pythagorean  feci:,  and  famous  for  being  the  mafter  of 
Plato,  Eudoxas,  and  Philolaus,  lived  about  408  years 
before  Chrift.  He  was  an  excellent  mathematician, 
particularly  in  that  partofthefcience  which  regards  me- 
chanics :  he  is  faid  to  have  made  a  wooden  pigeon  that 
could  fly,  and  to  be  the  firft  that  brought  down  ma- 
thematics to  common  ufes.  He  is  faid  to  be  the  in- 
ventor of  the  ten  categories.  He  afferted,  that  God 
was  the  beginning,  the  ftipporter,  and  the  end,  of  all 
things.  There  are  two  epiftles  prcferved  in  Diogenes 
Laertius,  one  from  Archytas  to  Plato,  and  another 
from  Plato  to  Archytas.  He  acquired  great  reputa- 
tion in  his  legiflative  capacity.  He  likewife  command- 
ed the  army  feven  times,  and  was  never  defeated  ;  but 
was  at  lafl  call  away  in  the  Adriatic  Sea,  and  thrown 
upon  the  coaft  of  Apulia. 

ARCIS-SUR-AUBE,  a  fmall  handfome  town  of 
France,  in  Champaigne,  feated  on  the  river  Aube.  E. 
Long.  4.  15.  N.  Lat.  48.  40. 

ARCO,  a  ftrong  town  and  caftle  in  the  Trentin, 
belonging  to  the  houfe  of  Auftria.  It  was  taken  by 
the  French  in  1 703,  and  abandoned  fonn  after.  It 
Hands  on  the  river  Sarca,  near  the  north  extremity  of 
the  lake  Garda.     E.  Long.  9.  55.  N.  Lat.  45.  52. 

ARCONA,  a  ftrong  town  fituated  on  the  ifland  of 
Rugen  in  the  Baltic.  It  flood  on  a  high  promontory, 
with  the  eaft,  north,  and  fouth  fides  defended  by  fteep 
and  lofty  precipices,  and  the  weft  by  a  wall  fifty  feet 
high,  proportionably  thick,  and  fecured  by  a  deep  and 
broad  ditch.  It  was,  however,  taken  and  ruined,  in 
1 168,  by  Valdemar  king  of  Denmark.  One  of  the 
conditions  impofed  by  the  conqnerer  was,  that  the  in- 
habitants fhould  deftroy  a  temple  they  had  erected  to 
St  Vitus,  and  deliver  up  the  vaft  treafure  belonging  to 
this  tutelary  faint.  Another  was,  that  they  Should  pay 
40  lilver  yokes  for  oxen,  by  way  of  tribute,  and  enter 
as  foldiers  in  the  Danifh  fervice  when  called  upon. 

ARCOS,  a  ftrong  city  of  Andalufia,  in  Spain, 
feated  on  a  high  craggy  rock,  at  the  bottom  of  which 
runs  the  Gaudeleto.  Its  ftrength  lies  not  only  in  its 
iituation,  but  in  the  works  erected  for  its  defence,  and 
it  is  inacceflible  on  every  fide  but  one.  The  governor 
refides  in  an  old  caftle,  from  whence  there  is  a  delight- 
ful profpect,  which  extends  very  far  into  the  neigh- 
bouring country.     W.  Long.  2.  10.  N.  Lat.  36.  40. 

ARCTIC,  in  aftronomy,  an  epithet  given  to  the 
north  pole,  or  the  pole  raifed  above  our  horizon.  It 
is  called  the  artlic  pole,  on  occafion  of  the  conftellation 
of  the  little  bear,  in  Greek  called  apx-rot ;  the  laft  ftar 
in  the  tail  whereof  nearly  points  out  the  north  pole. 

Arctic  Circle  is  a  leflcr  circle  of  the  fphere,  parallel 
to  the  equator,  and  230  30'  diftant  from  the  north 
pole  ;  from  whence  its  name.  This,  and  its  oppofite, 
the  antartfic,  are  called  the  two  polar  circles  ;  and  may 
fee  conceived  to  be  defcribed  by  the  motion  of  the  poles 
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of  the  ecliptic,  round  the  poles  of  the  equator, 
the  world. 

ARCTIUM,  Burdock  :  A  genus  of  the  polyga- 
mia  asqualis  order,  belonging  to  the  fyngenefia  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
49thorder,  Compofita-capitata :  The  calyx  is  globular ; 
with  fcales  having  hooks  reflected  at  the  tops. — The 
fpecies  arc  three,  viz.  the  lappa  or  common  burdock, 
the  tomentofum,  and  the  perfonata.  All  thefe  are 
troublefomc  weeds,  fo  require  no  direction  for  their 
culture.  The  tender  Items  of  the  common  kind,  de- 
prived of  the  bark,  may  be  boiled  and  eat  like  afpara- 
gus.  When  raw,  they  are  good  with  oil  and  vinegar. 
Boys  catch  bats  by  throwing  the  prickly  heads  of  this 
fpecies  up  into  the  air.  Cows  and  goats  eat  this  herb  ; 
fheep  and  horfes  refufe  it ;  fwine  are  not  fond  of  it. 
The  feeds,  which  have  abitterilh  fubacrid  tafte,  are  re- 
commended as  very  efficacious  diuretics,  given  either 
in  the  form  of  emulfion,  or  in  powder  to  the  quantity 
of  a  dram.  The  roots,  which  tafte  fweetifh,  with  a 
flight  aufterity  and  bitterilhnefs,  are  efteemed  aperient, 
diuretic,  and  fudorific;  and  faid  to  a£t  without  irrita- 
tion, fo  as  to  be  fafely  ventured  upon  in  acute  difor- 
ders. 

ARCTOPHYLAX,  (froniapxToc,  bear,  and  (jt*«TT4>, 
J  guard,)  inaftronomy,  a  conftellation,  otherwise  called 
Bootes. 

ARCTOPUS,  in  botany  :  A  genus  of  the  polygamia 
dicecia  clafs  ;  and  in  the  natural  method  ranking  under 
the  45th  order,  Umbellate.  The  umbella  of  the  male 
is  compound  ;  the  involucrum  confifts  of  five  leaves  ; 
the  corolla  has  five  petals  ;  the  ftamina  are  five  ;  and 
two  piftilli :  The  umbella  of  the  hermaphrodite  is  Am- 
ple ;  the  involucrum  is  divided  into  four  parts,  is  fpi- 
nous,  large,  and  contains  many  male  flowers  in  the 
difk.  There  is  but  one  fpecies  of  arctopus,  viz.  the 
echinatus,  a  native  of  Ethiopia. 

ARCTOTIS,  in  botany :  A  genus  of  the  polygamia 
neceflaria  order,  belonging  to  the  fyngenefia  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the  49th 
order,  Compofita-difctides.  The  receptacle  is  briftly ;  the 
corona  of  the  pappus  is  pentaphyllous  ;  and  the  calyx 
is  imbricated  with  fcales  loofe  at  the  top.  It  is  com- 
monly called  anemofpermos,  from  the  refemblance  of  its 
feeds  to  thofe  of  the  anemone.  The  fpecies  are  11  ; 
all  of  them  natives  of  Ethiopia,  or  the  Cape  of  Good 
Hope.  Of  thefe  the  anguftifolia  with  fpear-fhaped 
leaves,  and  the  afpera  with  wing-fhaped  woolly  leaves, 
are  moil  remarkable  for  their  beauty,  having  rays  of  a 
fine  yellow  or  deep  gold  colour.  They  flower  in  May 
and  June. 

Culture.  All  the  fpecies  of  arctotis,  may  be  propa- 
gated by  cuttings  ;  which  (hould  be  frequently  renew- 
ed, as  the  old  plants  are  fubject  to  decay  in  winter. 
They  may  be  planted  in  any  of  the  fummer  months, 
in  a  bed  of  light  frefli  earth  ;  obferving  to  made  them 
from  the  fun  until  they  have  taken  root.  They  {hould 
be  expofed  to  the  open  air  until  the  latter  end  of  Octo- 
ber, or  longer,  if  the  weather  is  favourable,  when  they 
muft  be  removed  into  the  green-houfe. 

ARCTURUS,  in  aftronomy,  a  fixed  ftar,  of  the 
firft  magnitude,  in  the  conftellation  of  Arctophylax,  or 
Bootes.  The  word  is  formed  of  apxTot,  bear,  and  sp*, 
tail ;  q.  d.  bear's  tail,  as  being  very  near  it.     This 
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Arcuation  ftarwas  known  to  the  ancients,  as  In  the  following  verfe 
of  Virgil : 

'    ArClurum,  Pluviafque  Hyades,  geminofque  Triones. 

See  Alfo  Job  ix.  9.  xxxviii.  32. 

ARCUATION,  in  gardening,  the  method  of  raif- 
ing  trees  by  layers,  which  is  done  in  the  following 
manner : 

Strong  mother-plants  or  ftools  muft  be  planted  in  a 
clear  border,  and  in  a  ftraight  line,  about  fix  feet  a- 
funder.  When  thefe  have  fliot  five  or  fix  main  branch- 
es from  the  root,  and  as  many  collateral  branches,  the 
former  muft  be  bent  to  the  ground,  and  there  fattened. 
The  fmall  branches  muft  be  covered  three  inches  deep 
upon  the  joints,  and  have  a  large  bafon  of  earth  made 
round  them  to  hold  the  water. 

About  the  middle  of  September  they  may  be  open- 
ed, and,  if  they  have  taken  root,  may  be  immediately 
removed  into  the  nurfery;  but  if  they  have  not  fiifR- 
ciently  extended  their  roots,  they  muft  be  fuffered  to 
remain  till  the  fpring,  and  then  tranfplanted. 

ARCUCCIO,  Arcutio,  a  machine  made  of  a 
board,  covered  with  pieces  of  hoops,  like  the  tilt  of  a 
waggon  ;  ufed  in  Italy  to  prevent  children  from  being 
overlaid  and  fmothered  by  nurfes  or  others.  Every 
nurfe  in  Florence  is  obliged  to  lay  her  child  in  an  ar- 
cutio, under  pain  of  excommunication. 

ARDAMON,  or  Ardama,  in  antiquity,  a  veffel 
of  water  placed  at  the  door  of  a  perfon  deceafed,  till 
the  time  of  burial,  as  a  token  that  the  family  was  in 
mourning,  and  to  ferve  to  fprinkle  and  purify  perfons 
as  they  came  out  of  the  houfe. 

ARDASSES,  in  commerce,  the  coarfeft  of  all  the 
filks  of  Perfia ;  and  as  it  were  the  refufe  of  each  kind. 
In  this  fenfe  they  fay,  the  legis,  the  houfets,  the  choufs, 
and  {he  pay  as  ardajfts,  to  fignify  the  worft  of  thofe  four 
forts  of  Perfian  filks. 

ARDASSINES,  in  commerce,  called  in  France 
ahlaques ;  a  very  fine  fort  of  Perfian  filks,  little  inferior 
in  finenefs  to  the  fourbaftis,  or  rather  cherbaffis,  and 
yet  it  is  little  ufed  in  the  filk  manufactures  of  Lyons 
and  Tours,  becaufe  that  kind  of  filk  will  not  bear  hot 
water  in  the  winding. 

ARDEA,  in  ornithology,  a  genus  of  the  order  of 
grallse.  The  general  characters  of  thisorder  are  thefe: 
The  bill  is  ftraight,  fharp,  long,  and  fomewhat  com- 
preffed,  with  a  furrow  that  runs  from  the  noftrils  to- 
wards the  point ;  the  noftrils  are  linear ;  and  the  feet 
have  four  toes.  Under  this  genus  Linnaeus  compre- 
hends the  grus  or  crane,  the  ciconia  or  ftork,  and  the 
ardea  or  heron,  of  other  authors.  See  Plates  LV. 
LVI. 

1.  The  firft  fpecies  is  the  pavonia,  or  crowned  crane, 
which  has  an  ere£t  briftly  creft,  with  the  temples  and 
two  wattles  naked.  The  head  is  black;  the  creft  is 
yellowilh,  and  tipped  with  black  at  the  top;  the  wings 
are  white;  and  the  feathers  of  the  tail  black,  and  of 
an  equal  length.  It  is  a  native  of  Africa,  particularly 
the  coaft  of  Guinea,  as  far  as  Cape  Verd  ;  at  this  laft 
place  they  are  laid  to  be  exceedingly  tame,  and  will 
often  come  into  the  court-yards  to  feed  with  the  poul- 
try. Thefe  birds  are  often  kept  in  our  menageries, 
and,  with  fheltcr  of  nights,  live  a  good  while.  Their 
chief  food  is  fuppofed  to  be  worms,  and  fuch  other 
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things  as  the  heron  tribe  ufually  feed  on ;  alfo  vege- 
tables of  all  kinds.  It  often  fleeps  on  one  leg ;  runs 
very  faft;  and  is  faid  not  only  to  fly  well,  but  to  con- 
tinue on  the  wing  for  a  long  time  together.  The  rlefh 
is  faid  to  be  very  tough. 

2.  TheVirgo,  with  a  ftraight  greenifh  bill  and  crim- 
fon  irides.  The  crown  of  the  head  is  afh-colour;  the 
reft  of  the  head,  the  upper  part  of  the  neck  behind, 
and  all  the  under  parts  to  the  bread,  black ;  the  back, 
rump,  and  tail,  and  all  the  under  part  from  the  breaft, 
are  of  a  bluifh  afh-colour :  behind  each  eye  fprings  a 
tuft  of  long  white  feathers,  which  decline  downwards, 
and  hang  in  an  elegant  manner:  the  quills  and  tail  arc 
black  at  the  ends ;  the  legs  black.  This  fpecies  is 
found  in  many  parts  of  Africa  and  Afia,  where  they 
frequent  marlhes  and  the  neighbourhood  of  rivers,  as 
their  food  is  fifli,  like  mod  of  the  heron  genus.  It  is 
frequently  kept  in  menageries,  being  endowed  with 
great  gentlenefs  of  manners,  added  to  its  being  an  ele- 
gant bird.  At  various  times  it  puts  itfelf  into  ftrange 
and  uncouth  attitudes,  efpecially  thofe  which  imi- 
tate dancing;  and  Keyfler  mentions  one  in  the  Great 
Duke's  gallery  at  Florence,  which  had  been  taught 
to  dance  to  a  certain  nine,  when  played  or  fiing  to  it. 
The  name  this  bird  is  known  by  in  the  Eaft  is  kurki, 
or  querky.  Sometimes  it  will  breed  in  confinement:  one 
is  recorded  to  have  lived  24  years  at  Verfailles,  where 
it  had  been  bred. 

3.  The  leucogeranos  of  Pallas,  or  Siberian  crane  of 
Pennant,  is  four  and  a  half  feet  when  ftanding  ereft. 
The  bill  is  a  red  colour ;  the  irides  are  white:  the 
plumage  as  white  as  fnow,  except  the  10  firft  greater 
quills,  with  the  coverts  of  them,  which  are  black :  the 
legs  are  long  and  red.  This  fpecies  inhabits  the  vaft 
marines  and  lakes  in  Siberia,  efpecially  thofe  about  the 
Ifchim,  and  along  the  rivers  Ob  and  Irtifh.  It  makes 
its  neft  among  the  reeds,  feldom  accefiible  by  man,  up- 
on rifing  green  graffy  tufts,  made  up  of  herbs  and  grafs 
heaped  together;  and  lays  two  afh-coloured  eggs, fpot- 
ted  with  brown.  They  are  ftiy  birds,  and  always  tip- 
on  their  guard  againft  an  enemy  ;  having  a  centinelto 
warn  them  of  an  approach  ;  on  the  leaft  alarm  they 
cry  aloud,  not  unlike  the  fwan,  and  fly  off  directly. 
The  fportfman  finds,  in  courfe,  much  difficulty  in  ap- 
proaching them  within'  gunfhot ;  for,  as  they  ftand 
near  five  feet  high  from  the  ground,  they  are  enabled 
to  efpy  him  at  a  greater  diftance.  Sometimes  indeed 
he  approaches  them  under  cover  of  a  ftalking-horfe,  or 
other  object;  at  other  times  a  fmall  dog  will  diverc 
their  attention,  as  they  will  without  fear  attack  the 
dog,  while  his  mafter  gets  within  reach.  In  breeding 
time,  however,  they  are  more  bold,  as  they  will  defend 
their  young  even  againft  men,  fo  as  to  make  it  danger- 
ous to  come  near  their  haunts.  The  male  and  female 
are  faid  to  guard  their  neft  by  turns. 

4.  The  grus,  or  common  crane  of  Englifh  authors, 
has  a  naked  papillous  crown  ;  the  prime  feathers  of  the 
wings  are  black;  the  body  is  afh-coloured ,-  the  prime 
feathers  of  the  tail  are  ragged .  This  fpecies  is  far  fpread, 
being  met  with  in  great  flocks  throughout  Northern  Eu- 
rope and  Afia ;  in  Sweden,  Ruffia  throughout,  and 
Siberia  as  far  as  the  river  Anadyr,  migrating  even  to 
the  arftic  circle.  In  Kamtfchatka  they  are  only  fcen 
on  the  fouthern  promontory  :  are  migratory,  returning 
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Ardcs.  narthward  to  breed  in  the  fpring,  and  generally  choof- 
"""" v— ~*  ing  the  fame  places  which  had  been  occupied  by  them 
the  feafon  before.  In  the  winter  they  inhabit  the  warm- 
er regions,  fuch  as  Egypt,  Aleppo,  India,  &c. :  they  are 
alfo  met  with  at  the  Cape  of  Good  Hope,  changing  place 
with  the  feafon.  In  their  migrations  they  frequently  fly 
fo  high  as  not  to  bevifible;  their  palling  only  being 
known  by  the  noife  they  make,  which  is  louder  than  any 
other  bird.  In  France  they  are  feen  in  fpring  and  au- 
tumn; but  for  the  molt  part  are  mere  paflengers. — 
This  fpecies  feems  to  have  been  formerly  a  native  of 
Britain  ;  as  we  find  in  Willoughby,  page  52.  that  there 
Was  a  penalty  of  twenty  pence  for  deftroying  an  egg 
of  this  bird  ;  and  Mr.  Ray  informs  us,  that  in  his  time 
they  were  found  during  the  winter  in  large  flocks  in 
Lincolnfliire  and  Cambridgelhire :  but  at  prefent  the 
inhabitants  of  thofe  connties  are  fcarcely  acquainted 
with  them ;  fo  that  thefe  birds  feem  now  to  have  for- 
faken  that  illand.  We  are  told  that  they  make  their 
ncit  in  the  marines,  and  lay  two  bluifh  eggs.  The 
young  birds  are  thought  very  good  food.  They  feed 
on  reptiles  of  all  kinds,  and  in  turn  on  green  corn ;  of 
which  laft  they  are  faid  to  make  fo  great  havock,  as  to 
ruin  the  farmers  where-ever  the  flocks  of  thefe  depre- 
dators alight. 

5.  The  Americana,  or  hooping  crane  of  Edwards, 
is  a  native  of  America  :  The  crown  of  the  head  and 
temples  are  naked  and  papillous ;  the  forehead,  nape 
of  the  neck,  and  prime  wing-feathers,  arc  blacks  but 
the  body  is  white  :  The  under  part  of  the  head,  as  far 
as  the  lower  chap,  is  red ;  the  beak  is  yellowilh,  and 
jagged  at  the  point;  the  feet  are  red,  and  the  prime 
tail-feathers  white.  This  is  an  American  fpecies,  of- 
ten feen  at  the  mouths  of  the  Savanna,  Alatamaha, 
and  other  rivers  near  St.  Auguftine  :  in  fpring  going 
to  the  north  to  breed,  like  the  common  crane,  and  re- 
turning like  that  bird,  to  the  fouth  in  autumn.  In  the 
fummer  they  are  found  inHudfou's  Bay,  at  which  place 
they  arrive  in  May,  and  retire  in  September ;  and  are 
chiefly  met  with  in  unfrequented  places,  in  the  neigh- 
bourhood of  lakes,  where  they  breed.  The  nefl  is 
made  on  the  ground,  compofed  of  grafs  and  feathers. 
They  lay  two  white  eggs,  like  thofe  of  the  fwan,  and 
fit  20  days ;  the  young  are  at  firft  yellow,  changing 
to  white  by  degrees.  Thefe  birds  have  a  loud  long 
note,  which  may  be  heard  at  a  great  diftance  :  their 
food  is  chiefly  worms  and  infefts,  which  it  fearches  for 
at  the  bottom  of  ponds.  The  natives  of  Hudfon's 
Bay  call  this  fpecies  Wapaiu-uchechauk. 

6.  The  argil,  or  hurgil,  of  Ives,  is  a  very  large  fpe- 
eies;  from  tip  to  tip  of  the  wings  meafuring  14  feet 
10 inches;  and  from  the  tip  of  the  bill  to  the  claws 
feven  feet  and  a  half:  the  bill  is  16  inches  round  at  the 
bafe,  of  different  colours,  and  nearly  of  a  triangular 
fhape ;  th  e  feathers  of  the  back  and  wings  are  very  ftrong, 
and  of  an  iron  colour ;  thofe  of  the  breaft  long :  over 
the  belly  a  great  deal  of  down,  of  a  dirty  white :  the 
legs  and  half  the  thighs  are  naked ;  the  naked  parts 
full  three  feet  in  length.    . 

This  monfter,  as  Ives  terms  it,  inhabits  Bengal,  and 
is  alfo  found  at  Calcutta  ;  at  the  laft  place  called  Hur- 
gill,  or  Arg ill.  It  majeltically  ftalks  along  before  one, 
and  appears  at  firft  like  a  naked  Indian.  The  com- 
mon opinion  is,  that  the  fouls  of  the  Bramins  poflefs 
thefe  birds.    On  opening  one  of  thefe,  a  terapin,  or 


land  tortoife,  10  inches  long,  was  found  in  its  craw,     Ardea. 
and  a  large  male  black  cat  was  found  entire  in  its  fto-  v~~ v— * 
mach.     In  Sumatra  there  is  faid  to  be  a  great  variety 
of   the  ftork  kind ;    fome  of  a  prodigious  fize,    and 
otherwife   curious;    as   the  Boorong  Cambing,    and 
Booringoolar. 

The  fame  fpecies  feems  to  have  been  remarked  by  *  Latham'* 
Mr  Smeathman  in  Africa,  while  reftdent  there ;  an  sy"°tf'f, 
adult  of  one  of  which  will  often  meafure  feven  feet vo1-  "'• 
when  ftanding  erect.     He  defcribes  the  plumage  much  part  U 
the  fame  as  in  Mr  Ive's  bird  ;  addiHg,  that  the  gape 
is  monftroully  wide ;  the  head  is  covered  with  white 
down,  thinly  difperfed,  appearing  not  unlike  a  grey- 
headed man:  on  the  middle  of  the  neck  before,  a  long 
conic  membrane,  like  a  bladder,  fprinkled  very  thinly 
with  fhort  down,  riling  or  falling  as  the  animal  moves 
the  beak,  and  always  appearing  inflated.     Thefe  birds 
are  met  with  in  companies.    When  feen  at  a  diltance, 
near  the  mouths  of  rivers,  coming  towards  an  obferver, 
which  they  do  with  the  wings  extended,  they  may  well 
be  taken  for  canoes,  upon  the  furface  of  a  fmooth  fea : 
when  on  the  fand-banks,  for  men  and  women  picking, 
up  fhell-fifh  or  other  things  on  the  beach. 

One  of  thefe,  a  young  bird,  about  five  feet  in  height, 
was  brought  up  tame,  and  prefented  to  the  chief  of  the 
Bananas,  where  Mr  Smeathman  lived  ;  and  being  ac- 
cuftomed  to  be  fed  in  the  great  hall,  foon  became  fami- 
liar ;  duly  attending  that  place  at  dinner-time,  and  plac- 
ing itfelf  behind  its  mafter's  chair,  frequently  before 
any  of  the  guefts  entered.  The  fervants  were  obliged 
to  watch  it  narrowly,  and  to  defend  the  provifions 
with  fwitches  in  their  hands;  but,  notwithftandingthis, 
it  would  frequently  fnatch  off  fomewhat  or  other,  and 
was  known  once  to  have  purloined  a  whole  boiled  fowl, 
which  it  fwallowed  in  an  inftant.  Its  courage  is  not 
equal  to  its  voracity ;  for  a  child  of  eight  or  ten  years 
old  foon  puts  it  to  flight  with  a  fwitch,  though  at  firft 
it  feems  to  ftand  upon  its  defence,  by  threatening  with 
its  enormous  bill  widely  extended,  and  crying  out  with 
a  loud  hoarfe  voice  like  a  bear  or  tiger.  It  is  an  ene- 
my to  fmall  quadrupeds,  as  well  as  birds  and  reptiles, 
and  deftroys  fowls  and  chickens,  though  it  dare  not  at- 
tack a  hen  with  her  young  openly :  it  preys  alfo  on 
rats,  young  kittens,  and  the  like  :  and  has  been  known 
to  fwallow  a  cat  whole :  a  bone  of  a  fhin  of  beef  being 
broke  afunder,  ferves  it  but  for  two  morfels.  The 
indiyidual  abovementioned  ufed  to  fly  about  the  ifland, 
and  rooft  very  high  upon  the  filk-cotton  trees ;  from 
whence,  at  two  or  three  miles  diftance  it  could  fpy 
the  dinner  carrying  acrofs  the  yard;  when,  darting 
from  its  ftation,  it  would  enter  promifcuoufly  with  the 
women  who  carried  in  the  diflies.  When  fitting,  it 
was  obferved  to  reft  itfelf  on  the  whole  length  of  the 
hind  part  of  the  legs.  It  fometimes  flood  near,  for 
half  an  hour  after  dinner,  with  the  head  turning  alter- 
nately, as  if  liftening  to  the  converfation ;  and  during 
this  time  would  every  three  or  four  minutes  void  the 
excrements,  which  were  liquid  and  whitifli ;  and  took 
care  always  to  do  this  on  its  legs,  by  wheeling  the 
back  parts  round  over  one  or  the  other,  and  this  regu- 
larly on  different  legs ;  for  if  he  had  muted  on  the 
left  leg  laft,  he  would  be  fure  to  do  the  fame  on  the 
right  the  next  time,  never  making  any  miflake. 

7.  The  ciconia,  or  white  ftork  of  Ray,  has  naked 
eye-balls,  and  black  prime  wing-feathers.  The  fkin  be- 
low 
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low  the  feathers,  as  alfo  the  beak,  feet,  and  claws,  are 
of  a  blood  colour.  It  is  a  native  of  Europe,  Afia, 
and  Africa  ;  but  is  feldom  or  never  to  be  met  with  in 
Italy.  The  ciconia  feeds  upon  amphibious  animals. 
It  is  fuch  an  enemy  to  ferpents,  that  it  is  reckoned  al- 
moft  a  crime  to  kill  a  ftork.  From  this  favourable  treat- 
ment, they  are  feenin  Holland  and  the  Low  Countries 
walking  unconcerned  in  the  middle  of  the  flreets. 
Storks  are  birds  of  paflage  ;  they  fpend  the  fummer  in 
Europe,  and  disappear  all  at  once,  and  go  off"  to  Egypt, 
Ethiopia,  &c.  before  winter,  and  do  not  return  till  a- 
bout  the  middle  of  March. 

8.  The  major,  or  common  heron,  has  a  black  creft 
depending  from  the  back  part  of  the  head,  an  aQi-co- 
loured  body,  and  a  black  line  and  belt  on  the  neck  and 
bread.  It  is  a  native  of  Europe.  This  bird  is  remark- 
ably light  in  proportion  to  its  bulk,  fcarce  weighing 
three  pounds  and  an  half :  the  length  is  three  feet 
two  inches  ;  the  breadth  five  feet  four  inches.  The 
body  is  very  fmall,  and  always  lean ;  and  the  fkin  fcarce 
thicker  than  what  is  called  gold-beater's  ikin.  It  muff 
be  capable  of  bearing  a  long  abftinence,  as  its  food, 
which  is  fi(h  and  frogs,  cannot  be  readily  got  at  all 
times.  It  commits  great  devaftation  in  ponds  ;  but 
being  unprovided  with  webs  to  fwim,  nature  has 
furniihed  it  with  very  long  legs  to  wade  after  its  prey. 
It  perches  and  builds  in  trees,  and  fometimes  in  high 
cliffs  over  the  fea,  commonly  in  company  with  others, 
like  rooks.  Itmakesitsneft  of  flicks,  lines  it  with  wool, 
and  lays  five  or  fix  large  eggs  of  a  pale  green  colour. 
During  incubation,  the  male  pafles  much  of  his  time 
perched  by  the  female.  They  defert  their  nefts  during 
the  winter,  excepting  in  February,  when  they  refort  to 
repair  them.  It  was  formerly  in  Britain  a  bird  of 
game,  heron-hawking  being  fo  favourite  a  diverfion  of 
the  inhabitants,  that  laws  were  enacted  for  theprefer- 
vation  of  the  fpecies,  and  the  perfon  who  deflroyed  their 
eggs  was  liable  to  a  penalty  of  twenty  millings  for  each 
offence.  Not  to  know  the  hawk  from  the  heron-ihaw 
was  an  old  proverb*,  taken  originally  from  this  diver- 
lion  ;  but  in  courfe  of  time  ferved  to  exprefs  great  ig- 
norance in  any  fcience.  This  bird  was  formerly  much 
eflecmed  as  food  ;  made  a  favourite  difh  at  great  ta- 
bles, and  was  valued  at  the  fame  rate  as  a  pheafant.  It 
is  faid  to  be  very  long-lived  :  by  Mr  Keyfler's  account 
it  may  exceed  60  years;  and  by  a  recent  inftance  of 
one  that  was  taken  in  Holland  by  a  hawk  belonging  to 
the  Stadtholder,  its  longevity  is  again  confirmed,  the 
bird  having  a  filver  plate  fattened  to  one  leg,  with  an 
infcription,  importing  it  had  been  before  ftruck  by  the 
elector  of  Cologne's  hawks  in  1735. — The  cinerea  of 
Linnseus  is  the  female  of  this  fpecies. 

9.  The  grazetta,  or  egret,  is  creffed  behind ;  the 
body  is  white,  the  beak  black,  and  the  feet  greenifh. 
It  is  a  moft  elegant  bird.  It  weighs  about  one  pound  ; 
and  the  length  is  24  inches,  to  the  end  of  the  legs  32. 
It  is  a  native  of  the  eaft.  But  that  formerly  it  was 
very  frequent  in  Britain,  appears  by  fome  of  the  old 
bills  of  fare  :  in  the  famous  feaft  of  Archbilhop  Neville, 
we  find  no  lefs  than  a  thoufand  afterides,  egrets  or  e- 
grittes,  as  it  is  differently  fpelt.  Perhaps  the  efteem 
they  were  in  as  a  delicacy  during  thofe  days  occafioned 
their  extirpation  in  Britain ;  abroad  they  are  flill 
common,  efpecially  in  the  fouthern  parts  of  Europe, 
vaerc  they  appear  ia  flocks.    The  fcapulars  and  the 
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creft  were  formerly  much  efteem  ed  as  ornaments  for 
caps  and  head-pieces  ;  fo  that  aigrette  and  egret  came  v 
to  iignify  any  ornament  to  a  cap,  though  originally  the 
word   was  derived  from  aigre,  a  caufe  de  I'aigreur  de 
fa  voix. 

10.  The  herodias,  or  criftata  maxima  of  Catefby,  is 
crefted  behind,  has  a  dufky-coloured  back,  reddilh 
thighs,  and  the  brcaft  fpeckled  with  oblong  black  fpots. 
It  is  four  feet  and  a  half  when  erect ;  the  bill  is  about 
eight  inches  from  the  angle  of  the  mouth  to  the  end  of 
it;  and  the  creft  is  made  up  of  long,  narrow,  brown 
feathers,  the  longeft  being  five  inches  in  length,  which 
it  can  erect:  and  let  fall  at  pleafure.  It  is  a  native  of 
Virginia,  and  feeds  not  only  upon  filh  and  frogs,  but 
on  lizards,  efts,  &c. 

11.  The  ftellaris,  or  bittern,  has  a  fmooth  head ;  it 
is  variegated  through  the  whole  body  with  dark-colour- 
ed fpots  of  different  figures  and  fizes.  It  is  a  native  of 
Europe,  and  inhabits  chiefly  the  fen-countries.  It  is 
met  with  fkulking  among  the  reeds  and  fedges  ;  and  its 
ufual  pofture  is  with  the  head  and  neck  erect,  and  the 
beak  pointed  directly  upwards.  It  will  fufferperfons 
to  come  very  near  it  without  riling;  and  has  been  known 
to  ftrike  at  boys  and  at  fportfmen,  when  wounded  and 
unable  to  make  its  efcape.  It  flies  principally  about 
the  dufk  of  the  evening,  and  then  rifes  in  a  very  figu- 
lar  manner,  by  a  fpiral  afcent,  till  it  is  quite  out  of 
fight-  It  makesa  very  ftrange  noife  when  it  is  among 
the  reeds,  and  a  different  and  a  very  Angular  one  as  it 
rifes  on  the  wing  in  the  night.  It  builds  its  neft  with  the 
leaves  of  water  plants  on  fome  dry  clump  among  the 
reeds,  and  lays  five  or  fix  eggs  of  a  cinerous  green  co- 
lour. This  bird  and  the  heron  are  very  apt  to  ftrike 
at  the  fowler's  eyes  when  only  maimed.  The  food  of 
the  bittern  is  chiefly  frogs ;  not  that  it  rejects  filh,  for 
fmall  traits  have  been  met  with  in  their  ftomachs.  In 
the  reign  of  Henry  VIII.  it  was  held  in  much  efteem 
at  Britilh  tables,  and  valued  at  one  ihilling.  Its  flefli  has 
much  the  flavour  of  a  hare,  and  nothing  of  the  fiihi- 
nefs  of  that  of  the  heron. 

12  The  violacea,  or  crefted  bittern  of  Catefby,  has 
a  white  creft;  the  body  is  variegated  with  black  and 
white,  and  bluifli  below.  Thefe  birds  are  feen  in 
Carolina  in  the  rainy  feafons:  but  in  the  Bahama 
Iflands,  they  breed  in  bulhes  growing  among  the 
rocks  in  prodigious  numbers,  and  are  of  great  ufe  to 
the  inhabitants  there;  who,  while  thefe  birds  are  young 
and  unable  to  fly,  employ  themfelves  in  taking  them 
for  the  delicacy  of  their  food.  They  are,  in  fome  of 
thefe  rocky  illands,  fo  numerous,  that  in  a  few  hours 
two  men  will  load  one  of  their  calapatches,  or  little 
boats,  taking  them  perching  from  off"  the  rocks  and 
bullies,  they  making  no  attempt  to  efcape,  though  al- 
moft  full  grown.  They  are  called  by  the  Bahamians, 
crab-catchers,  crabs  being  what,  they  moftly  fubfift  on  ; 
yet  they  are  well-tailed,  and  free  from  any  rank  or 
fifhy  favour. 

There  are  67  other  fpecies  enumerated  by  ornitho- 
logifts. 

Ardea  (anc.  geog.),  a  town  of  Latinm,  the  royal- 
refidence  of  Turnus  king  of  the  Rutuli,  (Livy)  ;  fo 
called,  either  from  the  augury  of  the  heron,  (Hygi- 
nus)  ;  or  from  the  excefliveheat  of  the  country,  (Mar- 
tial). It  was  a  marlhy,  fickly  fituation,  (Strabo,  Se- 
neca).   It  was  built  by  Danae,  the  mother  of  Perfeus, 

(Virgil); 
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ArdetU  (Virgil)  ;  about  five  miles  diitant  from  the  fea,  and  20 
.  Arden.  from  Rome  :  now  a  hamlet.  It  was  a  Roman  colony, 
(Livy)  ;  the  inhabitants  called  Ardeates.  E.  Long. 
17.  49.  Lat.  41.  30. 

ARDEBIL,  orARDEviL,  a  town  of  Perfia,  in  the 
province  of  Aderbijan.  Itwas  taken  and  burnt  by 
Jenghiz  Khan  in  1222,  when  moft  of  the  inhabitants 
were  deftroyed  :  but  it  has  been  lince  rebuilt;  and  is 
Hill  ranked  for  dignity  among  the  beft  cities  of  the 
kingdom,  on  account  of  its  having  been  the  refidencc 
and  burying-place  of  fome  of  the  Perfian  kings ;  par- 
ticularly the  fepulchre  of  Sheik  Sefi  is  at  this  place, 
to  which  the  people  refort  in  pilgrimage.  He  founded 
a  place,  which  they  call  his  kitchen,  with  a  revenue 
fufScient  to  maintain  1000  poor  people,  and  to  feed 
them  three  times  a-day.  Three  or  four  of  the  largeft 
principal  ftreets  have  mops,  and  are  planted  on  each 
fide  with  elms  and  linden  trees,  to  keep  off  the  excef- 
five  heat 'of  the  fun  ;  but  the  houfes  are  poorly  built, 
with  bricks  dried  in  the  fun  :  yet  moft  of  them,  that 
are  not  in  the  bazars  or  market-places,  have  the  plea- 
fire  and  conveniency  of  a  garden  full  of  trees  bearing 
fruit :  and  there  are  large  fpots  in  the  out-parts  of  the 
town,  where  the  houfes  are  at  a  diftance  from  each 
other,  and  the  fpaces  between  planted  with  trees,  which 
render  the  city  of  a  large  extent.  The  meidan,  or 
great  fquare,  is  300  paces  long,  and  150  broad,  having 
fhops  all  round  ;  which,  when  this  place  was  in  a  flou- 
rilhing  condition,  were  ftored  with  all  manner  of  va- 
luable commodities. 

Through  the  city  there  pafs  two  branches  of  a  rivu- 
let, which  have  been  fometimes  enlarged  by  the  melt- 
ing of  the  fnow  on  the  mountains,  that  they  have 
been  forced  to  make  canals  to  divert  the  ftream.  In 
the  reign  of  Sha  Abbas,  it  broke  down  the  dykes,  and 
carried  away  a  great  number  of  houfes.  The  city  is 
without  walls,  and  is  feated  in  the  midft  of  a  large 
plain  encompafled  with  mountains,  the  higheft  of  which 
lies  wefhvard,  and  is  alway  covered  with  fnow.  Thefe 
render  the  air  fometimes  extremely  hot,  and  at  others 
intolerably  ,cold,  which  occafion  epidemical  diftempers, 
that  carry  off  great  numbers  of  people.  The  foil  pro- 
duces no  fruit  near  the  city  but  apples,  pears,  and  peach- 
es ;  and  yet  is  good  both  for  corn  and  pafture.  The 
fheep  are  fo  numerous,  that  100,000  have  pafTed  over 
the  city-bridge  in  a  day.  There  are  herefeveral  forts 
of  mineral  waters,  which  ferve  both  for  common  bath- 
ing, and  for  the  cure  of  various  difeafes  ;  one  of  thefe 
is  a  fuiphureous  fpring,  whofe  exhalations  render  the 
circumambient  air  extremely  difagreeable.  There  are 
three  fprings  which  produce  as  hot  water  as  if  it  was 
boiling,  and  from  which  waters  are  conveyed  to  the 
public  baths  in  the  city.  About  half  a  league  from 
the  city,  on  the  right  hand  of  the  public  road,  there 
is  a  pool  of  flanding  water,  which  is  covered  all  over 
With  fait  like  ice.     E.  Long.  47.  30.  N.  Lat.  3  7.  55. 

ARDEN,  the  common  name  of  foreJts  among  the 
Celtas,  from  the  wildly  extenfive  one  which  ranged  for 
500  miles  in  length  acrofs  the  country  of  Gaul,  or 
covered  more  than  half  the  county  of  Warwick  in  Bri- 
tain, and  the  fites  of  which  ftill  retain  the  appellation 
of  Arden,  to  the  much  fmr.ll  crone  of  the  ancient  Man- 
ion,  that  covered  and  furroundod  the  fite  of  the 
prefent  Manchester.  Written  Ardnen  by  Csefar  and 
fact  :aking  of  the  fereft  in  Gaul,  and  Ardvcn 
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by  Offian  in  mentioning  the  woods  of  Caledonia,  it  Ardenburg 
cannot  (fays  Mr  Whitaker)  be  compounded  of  ar  the 
prepofitive  article  in  Celtic,  and  the  fubftantive  den,  as  . 
Baxter  and  Cambden  affert  it  to  be  ;  but  is  formed  of 
ard  an  adj  edive,  and  ven  the  fame  as  den.  The  meaning 
of  the  name  therefore  is  not,  as  Mr  Baxter  renders  it, 
fimply  the  hills,  or  even,  as  the  ingenious  tranflator  of 
Offian  interprets  it,  the  high  hill.  Ard  fignifies  either 
high  or  great,  and  ven  at  den  either  an  hill  or  wood.  Ar- 
duenjArdaen^rArdenftheiijXntans  a  confiderable  wood . 
Hence,  only,  the  name  became  applicable  to  fuch  very- 
different  fites,  as  the  plains  of  Warwickfhire  and  the 
hills  of  Scotland  :  and  it  was  given  not  only  to  the 
moll  extenfive  forefts,  to  that  which  was  the  greateft 
in  Gaul,  or  fo  confiderable  in  Britain ;  but  to  many 
that  were  important  only  within  their  own  contracted 
diftrifes,  as  the  wood  of  Mancenion  abovementioned, 
and  others. 

ARDENBURG,  a  town  of  the  Netherlands,  in 
Dutch  Flanders,  and  formerly  the  moft  confiderable  in 
that  country  ;  but  has  been  difmantled  by  the  Dutch. 
E.  Lon.  3.  30.  N.  Lat.  51  •  16. 

ARDENNE,  a  foreft  in  France,  formerly  of  vaft 
extent ;  but  the  trees  are  in  many  places  grubbed  up, 
and  where  they  ftood  are  built  cities,  towns,  and  ab- 
beys. At  prefent  it  extends  from  Thionville,  near  the 
country  of  Leige,  to  Doncheryand  Sedan,  on  the  con- 
fines of  Champagne.  The  roads  are  fo  narrow  in  fome 
places,  that  two  waggons  cannot  pafs  each  other  ;  and 
therefore  the  waggoners  are  obliged  to  provide  them- 
felves  with  bells  or  horns  to  give  one  another  notice  to 
ftop  in  time. 

ARDENTES,  in  middle-age  writers,  an  appella- 
tion given  to  thofe  afflicted  with  the  Ignis  Sacer,  or 
Eryfipelas.  They  were  thus  called,  as  feeming  to  be 
fcorched  or  burnt  with  the  difeafe.  Hence  alfo  the 
abbey  of  St  Genevieve  at  Paris  is  called  DomusArden- 
tium,  by  reafon,  as  it  is  faid,  that  great  numbers  were 
cured  of  that  diftemperat  thefhrine  of  this  faint,  in  the 
reign  of  Lewis  VI. 

ARDES,  a  town  of  France,  in  Lower  Auvergne, 
and  the  principal  place  of  the  duchy  of  Mercosur.  It 
ferves  as  a  mart  for  the  commodities  and  trade  between 
Upper  and  Lower  Auvergne.  E.  Long.  3.  10.  N. 
Lat.  45.  22. 

ARDFERT,  a  town  of  Ireland,  was  the  ancient 
capital  of  Kerry,  with  an  univerfity,  which  was  held 
in  the  higheft  efteem.  It  is  abifhop's  fee,  and  borough 
by  ancient  prefcription,  and  has  been  held  in  commen- 
dam  with  the  bifhopric  of  Limerick  everfince  the  Re- 
ftoration.  The  bifhops  were  anciently  called  Bilhops 
of  Kerry.  St  Brandon,  to  whom  the  cathedral  is  de- 
dicated, had  his  flrft  education  in  this  county,  under 
Bifhop  Ert ;  but  he  finiflied  his  fhidies  in  Connaught, 
St  Jarlath  bifhop  of  Tuaiu  being  his  preceptor.  The 
ruins  here  are  very  extenfive.  Near  the  Cathedral  was 
an  anchorite  tower,  the  loftieft  and  fineft  in  the  king- 
dom, being  120  feet  high  :  it  fell  fuddenly  in  1771. 
In  the  ruined  churches  there  are  feveral  inferiptions 
round  the  mouldings  of  the  tomb-flones :  and  over  an 
ai'ch,  behind  Lord  Glandore's  houfe,  is  an  infeription 
in  relief  done  in  a  mafterly  manner,  but  the  characters 
unknown. 

ARDRAH,  a  fmall  territory  or  kingdom  of  Africa, 
in  Guinea,  properly  fo  called.     It  lies  at  the  bottom 
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of  the  gulph  of  St  Thomas,  and  has  a  town  called  Ar- 
dres,  fitppofcd  to  be  the  capital.  The  inhabitants  are 
very  licentious,  and  have  neither  temple  nor  any  place 
for  religious  worfhip.  However,  they  are  very  courage- 
ous ;  and  their  king  was  abfolute  till  lately  that  the  king 
of  Dahomay  made  war  upon  this  and  the  neighbouring 
territories,  brought  them  under  fubjeclion,  and  burnt 
the  towns,  particularly  Ardres.  The  air  is  very  un- 
wholefome  to  Europeans ;  yet  the  natives  live  to  a  great 
age  ;  but  the  fmall-pox  makes  great  deftru£tion  among 
them.  This  country  is  fertile  in  Indian  corn,  palm- 
wine,  plants,  and  fruits,  which  laft  all  the  year  ;  and 
they  make  a  great  deal  of  fait. 

ARDRES,  afmall  but  ftrong  town  of  France,  in 
Lower  Picardy.  Here  was  an  interview  between  Fran- 
cis I.  and  Henry  VIII.  king  of  England  in  1520.  It 
is  feated  in  the  midft  of  a  morafs.  E.  Long.  2.  o.  N. 
Lat.  50.  3  J- 

ARDS,  barony  of,  in  the  county  of  Down  in  Ire- 
land :  it  is  a  narrow  flip  of  land,  in  fome  places  three, 
and  in  none  above  fix,  miles  broad  ;  but  the  foil  is  for 
the  rnoft  part  tolerably  good.  It  lies  between  the  lake 
of  Strangford  and  the  fea,  and  in  the  fouth  part  it  is 
oppofite  to  Lycale.  Sir  Thomas  Smith  obtained  a  pa- 
tent for  this  barony  from  Queen  Elizabeth,  and  fent 
his  natural  fon  with  a  colony  to  poflefs  it  ;  but  he  was 
intercepted  and  (lain  by  an  Irifhman.  After  Sir  Tho- 
mas's death,  Ards  was  granted  by  James  I.  to  fome  of 
the  Scots  nobility. 

ARDUBA,  an  ancient  city  of  the  Pannonians.  It 
was  taken  by  Germanicus  about  the  7th  year  of  the 
Chriftian  aera  ;  but  its  reduftion  was  more  owing  to  the 
difagreement  that  reigned  among  the  inhabitants  than 
to  the  valour  of  the  Romans.  The  greater  part  of  the 
citizens  were  for  fubmitting ;  but  the  women,  more  fond 
of  their  ancient  laws  and  liberties  than  the  men,  join- 
ed fome  Roman  deferters,  and  falling  upon  their  huf- 
bands,  killed,a  great  number  of  them  :  but  being  at  laft 
overcome  by  the  men,  who  then  fubmitted  to  the  Ro- 
mans, the  women  either  threw  themfelves  headlong 
from  the  tops  of  the  walls,  or,  fetting  fire  to  their 
houfes,  burnt  themfelves  and  their  children  to  death. 

AREA,  in  general,  denotes  any  plain  furface,  where- 
on we  walk,  &c.  The  word  is  Latin,  importing  more 
properly  a  threfhing-floor ;  and  is  derived  from  arere, 
"  to  be  dry." 

Area,  in  architecture,  denotes  the  fpace  or  fite  of 
ground  on  which  an  edifice  Hands.  It  is  alfo  ufed  for 
inner  courts,  and  thofe  portions  of  ground. 

Area,  in  geometry,  denotes  the  fuperficial  content 
of  any  figure.  Thus,  if  a  figure,  e.  g.  a  field,  be  in 
form  of  a  fquare,  and  its  fide  be  40  feet  long,  its  area 
is  laid  to  be  1600  fquare  feet ;  or  it  contains  1600 
little  fquares,  each  a  foot  every  way. 

AREB,  a  kind  of  imaginary  money  nfed  in  the  do- 
minions of  the  great  mogul.  Four  arebs  are  equal  to 
one  crou,  or  100  lacs  ;  one  lac  to  100,000  roupees. 

ARSBO,  or  Arebon,  a  town  on  the  flave-coaft  of 
Guinea,  in  Africa,  feated  at  the  month  of  the  river 
Formofo.  The  Engliih  had  once  a  factory  there,  as 
the  Dutch  have  Mill.  It  is  a  large  oblong  place,  in- 
differently well  peopled,  and  furnifhed  with  houfes  built 
of  reeds  and  leaves.     E.  Long.  5.  J.  N.  Lat.  5.  o. 

ARECA,  the  Fausel-nut,  in  botany,  a  genus  of 
the  order  of  palmae  pennatifoliae.  The  male  has  no  calyx, 


but  three  petals,  and  nine  ftamina  ;  the  female  has  no    Areca. 
calyx;  the  corolla  has  three  petals,  and  the  calyx  is  im-  '— v— ' 
bricated.     There  are  two  fpecies,  viz. 

1.  The  cathecu,  a  native  of  India.     This  has  no 
branches,  but  its  leaves  are  very  beautiful  :  they  form 
a  round  tuft  at  the  top  of  the  trunk,  which  isasltraight 
as  an  arrow.     It  grows  to  the  height  of  25  or  3$  feet, 
and  is  a  great  ornament  in  gardens.     The  iliell  which 
contains   the  fruit  is  fmooth  without,  but  rough  and 
hairy  within  ;  in  which  it  pretty  much  refembles  the 
fhell  of  the  cocoa  nut.     Its  fize  is  equal  to  that  of  a 
pretty  large  walnut.     Its  kernel  is  as  big  as  a  nutmeg, 
to  which  it  bears  a  great  refemblance  without,  and  has 
alfo  the  fame  whitiih  veins  within  when  cut  in  two. 
In  the  centre  of  the  fruit,  when  it  is  foft,  is  contained 
a  greyifh  and  almoft  liquid  fubftance,  which   grows 
hard  in  proportion  as  it  ripens.     The  extract  of  this 
nut  has  been  fuppofed  to  be  the  terra  japonica  of  the 
fliops,  at  lead  that  it  is  a  very  fimilar  fubftance  both 
in  colour  and  tafte :  But  according  to  later obfervations, 
the  genuine  drugfeemsto  be  obtained  from  the  Miasa  a 
Catechu.     The  fruit  when  ripe  is  aftringent,  but  not 
unpalatable,  and  the  fhell  is  yellowifh.     Of  this  fruit 
there  is  a  prodigious  confuinption  in  the  Eaft  Indies, 
there  being  fcarce  any  perfon,  from  the  richeft  to  the 
pooreft,  who  does  not  make  ufe  of  it ;  and  the  trade 
they  drive  in  it  is  incredible.     The  chief  ufe  that 
is  made  of  areca  is  to  chew  it  with  the  leaves  of  betel, 
mixing  with  it  lime  made  of  fea-fhells.*.     In  order  to  *  Cornelius 
chew  it,  they  cut  the  areca  into  four  quarters,  and  le  Brun  af- 
take  one  quarter  of  it,  which  they  wrap  up  in  a  leaf  &rts,  that 
of  betel,  over  which  they  lay  a  little  of  the  lime  ;  af-  they  rub 
terwards  they  tie  it,  by  twilling  it  round.     This  bic  ^f^etel*3 
prepared  for  maftication  is  called  pinang  ;   which  is  a  ^,it!l  a  re(1 
Malayan  word  ufed  all  over  the  Eaft  Indies.     The  drug  of 
pinang  provokes  fpitting  very  much,  whether  it  be  Siam,  or 
made  with  dried  or  frefh  areca;  the  fpittle  is  red,  with  white 
which  colour  the  areca  gives  it.  This  maftication  cools  chalk- 
the  mouth,  and  fallens  the  teeth  and  gums.     "When 
they  have  done  chewing  the  pinang,  they  fpit  out  the 
grofs  fubftance  that  remains  in  the  mouth.     They  are 
under  a  miftake  who  imagine  that  frefh  areca  melts 
entirely  in  the  mouth.     Nor  is  it  a  lefs  miftake  to 
think  that  the  teeth  which  are  tinged  red  during  the 
time  of  chewing,  always  retain  that  colour.     As  foon 
as  they  have  done  chewing  thepinang,  they  wafli  their 
mouth  with  frefh  water,  and  then  their  teeth  are  white 
again.     The  Europeans  who  live  at  Batavia,  or  Mala- 
ca,  and  in  the  Sunda  and  Molucca  iflands,  ufe  pinang 
as  much  as  the  Indians  do ;    and    by  valuing  their 
teeth  they  preferve  them  white.     Some  pretend  that 
areca  ftrengthens  the  ftomach,  when  the  juice  of  it  is 
fwallowed,  as  rnoft  of  the  Indians  do.     Another  pro- 
perty afcribed  to  it  is,  its  curing  or  carrying  off  all 
that  might  be  nnwholefome  or  corrupt  in  the  gums.  \ 
When  eaten  by  itfelf,  as  is  fometimes  done  by  the  In- 
dians, it  impoverifhes  the  blood,  and  caufes  the  jaun- 
dice ;  but  is  not  attended  with   thefe  inconveniences 
when  mixed  in  the  ufual  way  with  betel.     The  Sai- 
mefe  call  hp/ou  in  their  language.     The  bell  areca  of 
the   Indies  comes  from   the  ifland  of   Ceylon     The 
Dutch  Eaft-India  company  fend  a  great  deal  of  it  in 
their  fhips  into  the  kingdom  of  Bengal.     There  grows 
in  Malabar  a  fort  of  red  areca,  which  is  very  proper 
for  dyeing  in  that  colour.    The  fame  company  fend 
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Ar;ca.     fome  of  it  from  time  to  time  to  Sum  and  Amadabat, 
— *~ ~ '  for  the  ufe  of  the  dyers  in  the  dominions  of  the  Grand 
Mogul. 

2.  The  oleracea,  or  true  cabage-palm,  is  the  moft 
beautiful,  and  perhaps  the  talleft,  of  all  trees.  The 
trunk  is  perfectly  ftraiglu,  and  marked  with  rings  at 
the  veftigiae  of  the  footftalks  of  the  leaves.  Near  the 
ground  it  is  about  feven  feet  in  circumference  ;  but  ta- 
pers as  it  afcends,  and  attains  the  height  of  170  or 
.200  feet.  The  bark  is  of  an  am  colour  till  within  25 
or  30  feet  of  the  extremity  of  the  tree  ;  when  it  alters 
at  once  to  a  deep  fea-green,  which  continues  to  the 
top.  About  five  feet  from  the  beginning  of  the  green 
part  upwards,  the  trunk  is  furrounded  with  its  nume- 
rous branches  in  a  circular  manner  ;  all  the  lowermoft 
fpreading  horizontally  with  great  regularity  ;  and  the 
extremities  of  many  of  the  higher  branches  bend  wa- 
vingly  downwards,  like  fo  many  plumes  of  feathers. 
Thefe  branches,  when  full  grown,  are  30  feet  long, 
more  or  lefs  ;  and  are  thickly  fet  on  the  trunk  alter- 
nately, riling  gradually  fuperior  one  to  another  :  Their 
broad  curved  fockets  fo  furround  the  trunk,  that  the 
fight  of  it,  whilit  among  thefe,  is  loft,  which  again 
appears  among  the  very  uppermoft  branches,  and  is 
there  inveloped  in  an  upright  green  conic  fpire,  which 
beautifully  terminates  its  great  height.  The  above- 
mentioned  branches  are  fomewhat  round  underneath., 
and  llightly  grooved  on  the  upper  fide  :  They  are  like- 
wife  decorated  with  a  very  great  number  of  green  pen- 
nated  leaves  :  Some  of  thefe  are  near  three  feet  long, 
and  an  inch  and  an  half  broad,  growing  narrower  to- 
wards their  points,  as  well  as  gradually  decreafing  in 
length  towards  the  extremities  of  the  branches.  As 
there  are  many  thoufand  leaves  upon  one  tree  :  every 
branch  bearing  many  fcores  upon  it,  and  every  leaf  be- 
ing fet  at  a  fmall  and  equal  diftancc  from  another, 
the  beauty  of  fuch  a  regular  lofty  group  of  waving  fo- 
liage, fufceptible  of  motion  by  the  moft  gentle  gale  of 
wind,  is  not  to  be  defcribed.  The  middle  rib,  in  each 
leaf,  is  ftrong  and  prominent,  fupporting  it  on  the  un- 
der lide,  the  upper  appearing  fmooth  and  ftiining.  The 
pithy  part  of  the  leaf  being  fcraped  off,  the  inlide  tex- 
ture appears  to  be  fo  many  longitudinal  thread-like  fila- 
ments. Thefe,  being  fpun  in  the  fame  manner  as 
they  do  hemp,  or  flax,  are  ufed  in  making  cordage 
©f  every  kind,  as  well  as  fiihing-nets,  which  are  efteem- 
ed ftronger  than  thofe  ufually  made  from  any  other 
material  of  the  like  nature. 

Upon  removing  the  large  leaves,  or  branches,  which 
furround  the  top  of  the  trunk  a  little  way  above  the 
beginning  of  the  green  bark  juft  mentioned,  what  is 
called  the  cabbage  is  difcovered  lying  in  many  thin, 
ihow-white,  brittle  flakes,  in  tafte  refembling  an  al- 
mond, but  fweeter.  This  fubftance,  which  cannot  be 
procured  without  deftroying  the  tree,  is  boiled,  and 
eaten  with  mutton  by  the  inhabitants  of  the  Weft  In- 
dies, in  the  fame  manner  as  turnips  and  cabbage  are 
with  us  ;  though  it  muft  appear  the  height  of  extrava- 
gancy and  luxury  to  fell  fo  ftately  a  tree,  which  would 
be  an  ornament  to  the  moft  magnificent  palace  in  Eu- 
rope, to  gratify  the  tafte  of  an  epicure,  efpecially  as 
there  is  but  a  very  fmall  part  of  it  eatable.  What  is 
called  the  cabbage-flower,  grows,  from  that  part  of  the 
tree  where  the  afh-colourecl  trunk  joins  the  green  part 


already  defcribed.     Its  firft  appearance  is  a  green  huf-   Areljw. 

ky  fpatha,  growing  to  above  20  inches  long  and  about  ' * — 

four  broad  ;  the  inlide  being  full  of  fmall  white  ftringy 
filaments,  full  of  alternate  protuberant  knobs,  the  fmal- 
left  of  thefe  refembling  a  fringe  of  coarfe  white  thread 
knotted:  thefe  are  very  numerous,  and  take  their  rife 
from  larger  footftalks  :  and  thefe  footftalks  likewife  are 
all  united  to  different  parts  of  the  large  parent-ftalk  of 
all.  As  this  huiky  fpatha  is  opened  while  thus  young, 
the  farinaceous  yellew  feed  in  embryo,  refembling  fine 
faw-duft,  is  very  plentifully  difperfed  among  ihefe 
ftringy  filaments,  which  anfwer  the  ufe  of  apices  in  o- 
thcr  more  regular  flowers :  thefe  filaments  being  clear- 
ed of  this  duft,  are  pickled,  and  efteemed  among  the 
beft  pickles  either  in  the  Weft  Indies  or  in  Europe. 
But  if  this  fpatha  is  not  cut  down  and  opened  whilit 
thus  young  ;  if  it  be  fuffered  to  continue  on  the  tree 
till  it  grows  ripe  and  burfts  ;  then  the  inclofed  part, 
which  whilft  young  and  tender  is  fit  for  pickling,  will 
by  that  time  have  acquired  an  additional  hardnefs,  be- 
come foon  after  ligneous,  grow  bufhy,  confifting  of 
Tery  many  fmall  leaves,  and  in  time  produce  a  great 
number  of  fmall  oval  thin-fhelled  nuts,  about  the  big- 
nefs  of  unhufked  coffee-berries  :  Thefe  being  planted, 
produce  young  cabbage-trees. 

The  fockets  or  grooves,  formed  by  the  broad  part  of 
the  footftalks  of  the  branches,  are  ufed  by  the  negroes 
as  cradles  for  their  children.  On  the  inner  fide  of  the 
very  young  footftalks  are  tender  pellicles,  which  when 
dried,  it  is  faid,  make  a  writing  paper  The  trunks 
ferve  as  gutterings  ;  the  pith  makes  a  fort  of  fago ;  and 
the  nuts  yield  oil  by  decoclion.  In  the  pith  alio,  after 
the  trees  are  felled,  there  breeds  a  kind  of  worms,  or 
grubs,  which  are  eaten  and  efteemed  a  great  delicacy 
by  the  French  of  Martinico,  St  Domingo,  and  the  ad- 
jacent iflands.  Thefe  worms,  fays  father  Labat,  are 
about  two  inches  long,  and  of  the  thicknefs  of  one's 
finger ;  the  head  is  black,  and  attached  to  the  body 
without  any  diftinclion  of  neck.  Their  preparation 
for  the  table  is  as  follows :  They  are  ftrung  on  wooden 
fkewers  before  a  fire  ;  and  as  foon  as  heated,  are  rubbed 
over  with  rafpings  of  cruft,  fait,  pepper,  and  nutmeg  : 
this  powder  abforbs  all  the  fat,  which  during  the 
cookery  would  otherwife  efcape ;  when  properly  roaft- 
ed,  they  are  ferved  up  with  orange  or  citron  fauce. 
Thefe  worms  being  expofed  for  fome  time  to  the  fun, 
are  faid  to  yield  an  oil  which  is  of  great  efficacy  in  the 
piles.  The  oil  in  qucftion,  fays  Labat,  is  never  to  be 
heated  before  its  application  to  the  part  affected  ;  as 
repeated  experiments  have  evinced  that  its  fpirit  is  to- 
tally diflipated  by  the  fire. 

ARELATE,  or  Arelatum,  is  a  town  of  Gallia 
Narbonenfis,  fituated  on  the  Rhone,  denoting  a  town 
on,  or  beyond,  a  marlh,  according  to  the  particular 
fituation  of  the  fpeaker  ;  called  Prelate  Sextanormn-, 
(Pliny,  Mela,  Coin),  becaufe  it  had  a  colony  of  the 
fixth  legion.  Writers  of  the  lower  age  call  it  Arelas, 
atls,  (Prndcntius,  Aufonius).  There  was  a  double 
Arelas,  one  on  each  fide  of  the  river  and  joined  by  a 
bridge,  (Aufonius)  ;  that  on  the  left  fide  is  thought 
to  have  been  built  by  Conftantine.  Tibcrius's  fa  her 
was  fent  by  Julius  Casfar  at  the  head  of  the  colony, 
(Suetonius)  ;  and  hence  the  appellation  "Julia  Pater- 
tta,  as  appears  from  an  infeription.  It  was  the  favou- 
rite 
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Aremberg  rite  place  of  the  Romans,  and  greatly  ornamented;  and 
II         hence  called  Callula  Roma.  (Aufonius).     It  is  now 
Areopagu»:called^r/gJ-     E   Long.  j    j   Lat.  ^  40# 

AREMBERG,  a  fmall  town  of  Germany,  in  the 
circle  of  Weftphalia,  defended  by  a  caftle.  It  is  the 
Capital  of  a  county  of  the  fame  name,  and  was  erected 
into  a  principality  by  the  Emperor  Maximilian  II.  in 
favour  of  John  de  Ligne,  lord  of  Barbazon,  who 
took  the  name  of  Aremberg.  It  is  feated  on  the  river 
Ayr.  E.  Long.  7.  3.  N.  Lat.  jo.  27. 

AREMORICA,  or  Armorica,  a  part  of  Gaul, 
between  the  Sequana  and  Ligeris,  (Casfar,  Hirtius) ; 
denoting  a  country  on,  or  beyond  the  fea,  ar  moer,  or 
are  moer,  Celtic.  Pliny  indeed  fays,  that  Aquitania  was 
formerly  called  Aremorica ;  but  in  this  he  Hands  alone. 
In  the  lower  age,  the'  term  Armorica  was  confined  to 
Bretagne  in  France. 

ARENA,  in  Roman  antiquity,  a  place  where  the 
gladiators  fought;  fo  called  from  its  being  always 
ftrewed  with  fand,  to  conceal  from  the  view  of  the 
people  the  blood  fpilt  in  the  combat.  Nero  is  faid  to 
have  ftrewed  the  Arena  with  gold  duft. 

ARENARIA,  or  Sandwort,  in  botany  :  A  genus 
of  the  decandria  trigynia  clafs ;  and  in  the  natural  me- 
thod ranking  under  the  22d  order,  Caryophylla.  The 
calyx  has  five  open  leaves ;  the  petals  are  five,  and  en- 
tire; the  capfule  is  unilocular,  and  contains  many 
feeds.  There  are  17  fpecies  of  arenaria,  only  feven  of 
which  are  natives  of  Britain,  viz.  the  peploides,  or  fea- 
fandwort;  the  trinervis,  or  plantain-leaved  fandwort; 
the  ferpylli-folia,  or  leaft  fandwort ;  the  faxatilis,  or 
mountain-fandwort ;  the  laricifolia,  orlarchleaved  fand- 
wort; the  tenuifolia,  or  fine-leaved  fandwort ;  and  the 
rubra,  or  purple-flowered  fandwort. 

ARENACUM,  or  Arenacus,  one  of  the  four 
towns  or  larger  villages  in  the  ifland  of  the  Batavi, 
(Tacitus).  Now  Arnheim,  in  Guelderland.  E.  Long. 
5.  20.  N.  Lat.  52.  2. 

ARENARII,  in  antiquity,  gladiators  who  combat- 
ed with  beafts  in  the  arena,  or  amphitheatre.  The 
arenarii  were  flaves  of  the  lowed  rank  ;  fo  that,  tho' 
manumitted,  they  were  not  capable  of  being  Roman 
citizens.  They  were  the  fame  with  what  were  other- 
wife  called  Beftiarii. 

ARENARIUM,  in  ecclefiaftical  writers,  denotes 
a  cemetery  or  burying-ground.  The  arenaria  were 
prpperly  a  kind  of  pits,  or  holes  under  ground, 
wherein  the  anciant  Chriftians  not  only  buried  their 
dead,  but  held  their  religious  affemblies  in  times  of 
perfecution. 

ARENSBERG,  a  fmall  town  of  Germany,  in  the 
circle  of  Weftphalia,  upon  the  river  Roer.  E.  Long. 
8.  20.  N.  Lat4  51.  25. 

ARENSBOURG,  an  epifcopal  and  maritime  town 
of  Livonia  in  Sweden,  feated  in  the  ifle  of  Ofel,  in  the 
Baltic  Sea.     E.  Long.  22.  40.  N.  Lat.  58.  ij. 

AREOLA,  among  anatomifts,  the  coloured  circle 
furrounding  the  nipple  of  the  breaft. 

AR.EOPAGUS;  a  fovereign  tribunal  at  Athens, 
famous  for  the  juftice  and  impartiality  of  its  decrees, 
to  which  the  gods  themfelves  are  faid  to  have  fubmit- 
ted  their  differences.  It  was  in  the  town,  on  a  rock  or 
hill  oppolite  to  the  citadel.  The  word  fignifies  ftrictly, 
rock  of  Mars. 

Plutarch  attributes  the  eftablifhment  of  the  Areo- 
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pagus  to  Solon.  Other  authors  think  differently:  and  Areopagus, 
with  good  reafon  ;  for  it  appears  undeniable,  that  this  *~  v  ^ 
tribunal  was  inflituted  before  Solon.  But  the  beft  au- 
thorities allow  him  the  honour  of  its  reftoration.  The 
city  of  Athens,  governed  till  this  time  by  tribunals  of 
a  circumfcribed  jurifdi&ion,  which  were  multiplied  by 
the  molt  trifling  accidents  and  circumftances,  took  no 
fixed  political  or  civil  form,  however  clofely  united 
the  members  of  thofe  tribunals  were  by  their  general 
views  towards  the  public  good,  and  by  the  common 
love  of  their  country.  As  each  of  thofe  tribunals  could 
only  act  in  proportion  to  the  power  delegated  to  it, 
it  was  impoflible  that  fo  many  different  and  unequal 
impreffions  fhould  give  to  the  great  machine  of  the 
ftate  that  uniform  and  regular  movement  which,  by 
an  impulfe  always  the  fame,  would  keep  each  part  ia 
the  fituation  it  fhould  maintain  with  relation  to  the 
whole. ^ 

To  effect  this  univerfal  and  harmonious  power,  it 
was  neceflary  to  unite  the  different  channels  of  public 
authority,  which,  by  being  too  much  diftributed,  loft 
its  force.  This  authority  Solon  collected,  and  placed 
it  all  in  the  court  of  Areopagus,  which  confequently 
became  the  main  fpring  of  the  government.  The 
judges  of  this  court,  who,  under  Draco,  decided  only 
in  cafes  of  murder,  now  took  cognizance  of  crimes  of 
every  kind  ;  and  the  fame  tribunal  which  inflicted  ca- 
pital punimment  on  murder,  poifoning,  burning  of 
houfes,  theft,  &c.  ftruck  at  the  roots  of  thofe  crimes,  by 
arraigning  idlenefs,  luxury,  and  debauchery.  Equally 
attentive  to  ftimulate  the  indolence  of  the  young,  and 
the  languor  of  the  old,  thefe  fage  judges  roufed  in  the 
one  the  laudable  ambition  to  ferve  the  ftate,  and  re- 
ftored  to  the  others'  their  former  activity.  Satisfied 
that  extremes  produce  the  fame  effects,  they  thought 
the  republic  had  as  much  to  fear  from  the  excefs  of 
wealth  as  from  the  gripe  of  poverty;  Hence  they  ex- 
acted a  minute  account  of  the  effects  of  every  indivi- 
dual. Hence  their  greatfeverity  to  thofe  idle  citizens, 
who,  inftead  of  being  ufeful  members  in  a  ftate,  are  its 
bane  and  its  difhonour.  Ifocrates  draws  a  moft  beau- 
tiful and  ftriking  picture  of  thofe  venerable  and  afto- 
nifhing  men,  and  of  the  order  and  harmony  which 
flouriflied  in  Athens  by  their  wife  adminiftration. 

The  judges  of  the  Areopagus,  fays  that  author, 
were  more  induftrious  to  prevent  crimes,  by  reprefent- 
ing  them  in  an  odious  light,  than  to  eftablifh  modes  of 
punifhment.  It  was  their  opinion,  that  the  enemies  of 
the  ftate  were  the  inftruments  deftined  by  the  gods  to 
punifh  the  wicked ;  but  that  it  was  their  province  to 
correct  and  reform  public  and  private  manners.  They 
were  vigilantly  attentive  to  the  conduct  of  all  the  citi- 
zens, but  particularly  to  that  of  the  youth.  They 
well  knew  that  the  impetuofity  of  juvenile  paffion  gave 
the  moft  violent  fhocks  to  health  and  growing  virtue; 
that  it  was  the  duty  of  infpectors  of  education  to  fof- 
ten  the  aufterity  of  moral  difcipline  with  innocent  plea- 
fure;  and  that  no  recreations  were  more  eligible  thaa 
bodily  exercifes,  which  enable  a  young  man  to  give  a, 
good  education  its  full  play,  which  improve  health, 
give  apleafurable  and  agreeable  vivacity,  and  even  for- 
tify the  mind.  The  fortunes  of  the  Athenians  were 
too  unequal  to  admit  the  fame  mode  of  education  ;  and 
therefore  the  youth  were  trained  in  a  manner  fuitable 
to  the  rank  and  circumftances  of  their  refpective  fami- 
L 1  lies. 
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Areopagus,  lies.  Tiiofe  of  the  interior  clafs  were  taught  agricul- 
"  '  ture  an  J  commerce ;  from  this  principle,  that  idlenefs 
is  followed  by  indigence,  and  that  indigence  excites 
to  the  molt  during  and  attrocious  crimes.  Having  thus 
endeavoured  by  wife  precautions,  to  preclude  the 
entrance  of  moral  evil,  they  thought  they  had  little  to 
fear. 

Excrcifes  of  the  body,  filch  as  horfemanfhip  and 
hunting,  were  objects  of  education  to  the  youth  of  li- 
beral fortune.  In  this  fage  diitribution,  their  great 
aim  was  to  prevent  the  poor  from  committing  crimes, 
and  to  facilitate  to  the  rich  the  acquifition  of  virtue. 
Not  fatisfied  with  having  eftabliflied  good  laws,  they 
were  extremely  careful  to  fee  that  they  were  obferved. 
With  this  view,  they  had  divided  the  city  into  quar- 
ters, and  tiie  country  into  cantons.  Thus  every  thing 
palled  under  their  eyes  ;  nothing  efcaped  them  ;  they 
were  acquainted  with  the  private  conduct  of  every  citi- 
zen. Thofe  who  had  been  guilty  of  any  irregula- 
larity  were  cited  before  the  magiftrates,  and  were  re- 
prehended, or  punfhed  in  proportion  to  their  mifde- 
meanour. 

The  fame  Areopagites  obliged  the  rich  to  relieve 
the  poor.  They  reprefled  the  intemperance  of  the 
youth  by  a  fevere  difcipline.  Corruption  in  magi- 
strates was  fuppreffed  by  the  puniihments  denounced 
again/lit;  and  the  old  men,  at  the  fight  of  the  em- 
ployments of  the  young,  felt  themfelves  animated  with 
a  degree  of  juvenile  vigour  and  activity. 

Religion  came  likewife  under  the  cognizance  of  the 
Areopagites.  Plato  durft  never,  as  we  are  told  by  Juf- 
lin  Martyr,  divulge  his  private  opinion  concerning  the 
Deity.  He  had  learned  from  the  Egyptians  the  doc- 
rine  of  Mofes.  It  appeared  to  him  the  bell,  and  he 
embraced  it  with  ardour.  But  his  dread  of  the  Areo- 
pagites, who  were  attached  to  the  prevailing  fyftem, 
would  not  permit  him  even  to  name  the  author  of  fen- 
fiments  which  oppofed  the  common  tradition. 

The  public  edifices,  the  cleannefsof  the  ftreets,  the 
pay  of  the  foldiers,  the  diitribution  of  the  public  mo- 
ney ;  in  a  word,  whatever  interefted  the  republic,  was 
under  the  direction  of  the  Areopagus.  The  people 
themfelves,  jealous  as  they  were  of  their  power,  did 
nothing  without  confulting  this  aifembly,  and  flittered 
it,  without  a  murmur,  to  amend  their  precipitate  de- 
crees. Yet  this  authority,  however  great  it  may  feem, 
was  fubject  to  the  laws;  by  them  rewards  and  punifh- 
ments  were  determined  ;  and  thofe  refpectable  judges 
gave  an  account  of  the  exercife  of  their  truft  to  public 
cenfors,  who  were  placed  betwixt  them  and  the  people, 
to  prevent  the  ariftocracy  from  growing  too  powerful. 

The  molt  important  qualifications  were  required  in 
thofe  who  entered  into  the  Areopagus.  Solon  made  a 
law,  by  which  they  who  had  not  been  archons  for  a 
year  fhould  not  be  admitted  members  of  the  Areopa- 
gus. To  give  more  force  10  his  law,  he  fubjected  hiin- 
felt  to  it,  and  was  only  admitted  on  that  title.  This 
was  but  the  firft  ftep ;  thofe  annual  magiftrates,  after 
having  given  law  to  the  republic,  were  interrogated  on 
their  administration.  If  their  conduct  was  found  irre- 
proachable, they  were  admitted  Areopagites  with  cu- 
log'nmis;  but  the  fmallelt  inil'conduct  excluded  them 
from  that  honour  for  ever.  What  adniiniftralion  was 
not  to  be  expected  from  a  tribunal  fo  well  compofed  ? 


what  veneration  was  not  due  to  men  of  fuch  rare  ta-  Arcopagn*. 

lents  and  virtue?    Such  refpect  was  paid  them,  that  ' v ' 

people  prefumed  not  to  laugh  in  their  prefence  ;  and 
fo  well  efiablifhed  was  their  reputation  for  equity,  that 
thofe  whom  they  condemned,  -or  difmilied  without 
granting  their  petition,  never  complained  that  they  had 
been  unjuftly  treated. 

The  edifice  of  the  Areopagus  was  extremely  fimple ; 
and  its  roof,  which  was  at  firft  of  the  moft  common 
materials,  remained  in  that  ftate  till  the  time  of  Au- 
guftus.  This  we  learn  from  Vitruvius.  Oreftes  was 
the  firft  who  thought  of  embellifhing  it.  He  raifed  in 
it  an  altar  to  Minerva.  He  likewife  adorned  it  with 
two  feats  of  folid  filver ;  on  one  of  which  the  accufer 
fat,  and  the  accufed  on  the  other.  The  one  feat  was 
confecrated  to  Injury ,  and  the  other  to  Impudence. 
This  religious  fketch  was  brought  to  perfection  by  E- 
pimenides,  who  erected  altars  to  thofe  allegorical  dei- 
ties, and  foon  after  a  temple,  which  Cicero  mentions 
in  his  fecond  book  of  laws.  This  temple  correfpondeel 
with  that  which  Oreftes  had  built  to  the  Furies,  who 
brought  him  to  Athens,  and  procured  him  the  protec- 
tion of  Minerva.  Epimenides  dedicated  it  a  fecond 
time  to  the  Furies,  or  fevere  Godeffes,  as  they  were 
termed  by  the  Athenians.  A  man  was  thought  loft 
without  refource,  and  a  victim  to  every  human  ill,  if 
he  enforced  a  perjury  by  invoking  the  facred  name  of 
thofe  tremendous  divinities. 

Thofe  who  employed  their  thoughts  in  folving  the 
myfteries  of  Paganifm,  imagined  that  the  Eumenides 
had  their  temple  fo  near  the  court  Areopagus,  that 
they  might  enlighten  the  judges  by  their  infpiration, 
and,  by  their  continual  affiftance,  prevent  them  from 
committing  thofe  errors  to  which  human  weaknefs  is 
liable.  To  propitiate  thofe  terrible  deities,  and  to  pro- 
cure their  favour  for  the  Areopagus,  they  werewor- 
fhipped  with  great  punctuality  and  devotion;  and  the 
fenate  itfelf  appointed  their  priefts.  Demoffhenes  had 
been  nominated  to  prefide  over  their  facrifices;  and  he 
thought  it  very  extraordinary,  that  he,  to  whom  the 
republic  had  confided  fo  important  an  office,  fhould  be 
publicly  impeached. 

It  was  natural  to  affociate  with  the  Eumenides  the 
other  deities  who  fliarcd  with  them  the  fovereign  em- 
pire over  the  dead.  Epimenides  placed  in  their 
temples  the  ftatues  of  Pluto,  of  Mercury,  and  of  Tel- 
lus.  They  were  all,  according  to  Paufanias,  of  an 
agreeable  form.  Each  of  them  was  placed  upon  an  al- 
tar, on  which  the  citizens,  or  itrangers,  who  had  been 
acquitted  by  the  Areopagus  made  their  grateful  offer- 
ings. But  it  was  not  to  gratitude  alone  that  thefe  fc- 
veral  deities  owed  all  the  incenfe  that  fmoked  upon 
their  altars.  They  who  had  been  accufed  before  the 
fenate,  haralfed  with  fuperftition,  and  uncertain  how 
thefe  deities  would  be  affected  towards  them,  were  la- 
vilh  of  facrifices  to  obtain  their  clemency,  by  which 
they  hoped  their  judges  would  likewife  be  influenced. 

The  tomb  of  Oedipus  was  another  of  the  ornaments 
of  the  Areopagus.  It  was  in  the  outward  court  of  the 
Areopagus,  where  a  barge  was  likewife  placed,  which 
made  part  of  the  pomp  at  the  public  games. 

Whatever  homage  and  implicit  obedience  the  court  of 
Areopagus  might  derive  from  all  this  religious  pa- 
rade,   the  public  good  was  always   dearer  to  them 
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.  than  any  lower  advantages  they  might  have  drawn 
from  the  altars  and  temples  with  which  they  were  fur- 
rounded. 

The  fenate  aflembled  in  a  hall  built  on  the  fummit 
of  a  hill,  which  was  afcended  with  difficuly  by  the  old 
men  bent  with  age.  However,  as  for  fometime  they 
only' aflembled  on  the  three  lafb  days  of  each  month, 
they  bore  with  patience  this  inconvenient  fituation. 
But  public  affairs  multiplied  to  fuch  a  degree,  that  they 
were  obliged  to  add  to  the  three  former  fittings  a 
fourth,  which  was  held  on  the  feventh  day  of  the 
month,  and  which  was  foon  fuccecded  by  an  aflembly 
every  day.  Their  meetings  were  fo regular,  that  they 
were  not  interrupted  by  the  moft  folemn  fefiivals,  till 
Ccphifodorus  was  archon,  who,  in  the  third  year  of 
the  105th  Olympiad,  made  a  decree,  which  obliged 
the  Areopagites  to  celebrate,  after  the  example  of  the 
other  courts,  the  Apaturian  feafts,  which  lafted  five 
days. 

This  afliduous  and  painful  exercife  of  their  office 
made  the  Areopagites  feel  all  the  inconvenience  of  the 
fituation  of  their  tribunal,  and  determined  them  tore- 
move  it  to  a  part  of  the  city  called  the  Royal  Portico. 
It  was  a  fquare  expofed  to  all  the  inclemencies  of  the 
weather.  When  the  judges,  who  aflembled  there  in 
profound  fdence,  had  taken  their  places,  they  werein- 
clofed  by  a  thread,  or  rather  a  cord,  drawn  around 
them. 

They  held  their  aflemblies  in  the  night,  that  their 
attention  to  public  affairs  might  not  be  diverted  by  ex- 
ternal objects, — and  (adds  Lncian)  that  they  might 
only  be  influenced  by  the  arguments,  and  not  by  the 
prefence  and  action,  of  the  fpeakers.  Thiscircumftance 
explains  a  paffage  in  Athenseus,  who  tells  us,  that  none 
knew  the  numbers  nor  faces  of  the  Areopagites.  The 
cuftom  of  adminiftering  juftice  in  the  open  air  was  not 
peculiar  to  them.  It  was  followed  by  all  the  other 
tribunals  when  they  tried  for  murder;  for  two  rea- 
fons: — iff,  That  the  judges,  the  fworn  protectors  of 
innocence,  might  not  be  hurt  by  being  under  cover 
with  criminals,  whofe  hands  were  polluted  with  blood. 
2dly,  that  the  accufer  and  the  accufed  might  not  be  un- 
der the  fame  roof. 

When  all  the  members  of  the  fenate  were  convened, 
a  heral  enjoined  fdence,  and  ordered  the  people  to  re- 
tire. As  foon  as  they  had  departed,  the  Aflemblypro- 
ceeded  to  bufmefs ;  and  as  they  deemed  the  leait  pre- 
ference a  flagrant  injuftice,  the  caufes  which  they  were 
to  determine  were  drawn  by  a  kind  of  lottery  ;  and 
the  fame  chance  which  brought  them  up,  distributed 
them  to  different  numbers  of  judges,  fmall  or  great,  ac- 
cording to  the  importance  of  the  feveral  caufes. 

In  early  times,  the  parties  themfelves  ftated  their 
caufe  in  a  fimple  manner.  The  eloquence  of  advocates 
was  thought  a  dangerous  talent,  fit  only  to  varnilh 
crimes.  But  afterwards  the  Areopagus,  on  this  point, 
relaxed  from  their  fevcrity  ; — at  firft  the  accufed,  and 
foon  after  the  accufers,  were  permitted  to  engage  thofe 
to  make  the  attack  and  the  defence,  whofe  profeflion  it 
was  to  exert  the  art  of  fpeaking,  for  others,  with  ac- 
curacy and  elegance. 

Sextus  Empiricus  feems  not  to  have  fufKciently  di- 
fiinguifhed  times,  where  lie  fays,  that  the  court  of  A- 
reopagus  did  not  fufferahofe  who  are  to  be  tried  at 
their  bar  to  avail  themfelves  of  the  abilities  of  others. 


What  midoubedly  led  him  into  that  miflake,  was  an  Areo] 
inviolable  cuftom  of  that  tribunal,  which  prohibited,  in  '  ° 
pleadings,  all  that  warm  and  picturefque  oratory  which 
feduces  the  judgment  and  inflames  the  paflions.  When 
the  fuffrages  were  collected,  each  perfon  gave  his  in  li- 
lencc.  They  voted  with  a  fmall  flint,  which  they  held 
betwixt  the  thumb  and  the  two  next  fingers,  and  which 
they  put  into  one  of  the  two  urns  that  flood  in  a  cor- 
ner of  the  hall.  One  flood  before  the  other.  The  firft 
was  called  the  urn  of  death  ;  the  fecond,  the  urn  of 
companion.  That  of  death  was  of  brafs,  and  was  term- 
ed proper;  that  of  compafllon  was  of  wood,  and  was 
termed  improper.  The  judges  commonly  brought  their 
flint  to  the  aflembly,  and  put  it  into  the  urn  ;  but,  that 
all  the  fuffrages  might  be  collected,  the  herald  took 
the  two  urns,  and  prefented  them,  one  after  another,  to 
every  fenator,  commanding  him,  in  the  name  of  the 
republic,  no  longer  to  defer  his  acquittal  or  condemna- 
tion. 

For  this  method  of  giving  fentence,  which  was  call- 
ed BpuCJV  4»$o;,  becaufe  it  kept  the  vote  of  each  perfon 
undifcovered,  the  Thirty  Tyrants,  to  make  themfelves 
mafters  of  the  decifions  of  the  Areopagus,  fubftitnted 
another,  by  means  of  which  they  knew  exactly  the  o- 
pinion  of  each  of  the  judges  ;  for  they  obliged  them  to 
bring  their  flints  publicly,  and  lay  them  upon  two  ta- 
bles placed  before  them,  the  fituation  of  which  was 
quite  oppofite  to  that  of  the  urns  ;  for  the  firft  of 
thofe  tables  was  that  of  life,  and  the  fecond  that  of 
death. 

The  firft  fubftances  with  which  they  gave  their  fuf- 
frages were  not  fmall  pieces  of  the  bones  of  a  hog,  as 
fome  authors  aflert,  but  fea-fhells,  for  which  pieces  of 
brafs  of  the  fame  form,  termed  fpoudj>/a,  were  after- 
wards fubftitnted.  The  fubftances  with  which  they 
voted  were  diftinguifhed  by  their  form  and  colour.  Thofe 
which  condemned  were  black,  and  perforated  in  the 
middle  ;  the  others  were  white,  and  not  perforated. 
The  precaution  of  piercing  the  black  ones  tends  to 
prove,  what  we  have  already  obferved,  that  the  court 
of  Areopagus  fat  in  the  night  :  for  what  end  did  it 
ferve  to  pierce  the  black  fhells,  or  flints,  if  the  judges 
could  have  feen  them  and  the  white  ones,  and  confe- 
quently  have  diftinguifhed  their  colours  by  the  affift- 
ance  of  the  light  ?  But  as  they  parted  fentence  in  the 
dark,  it  is  evident  that  a  difference  befides  that  of  colour 
was  neceflary,  to  know  the  black  ones  from  the  white. 
The  judges  were  likewife  permitted  to  multiply  at  plea- 
fure  the  diftindtions  between  ligns,  which  efleniially 
diftinguifhed  the  fates  of  men. 

After  the  fuffrages  were  collected,  they  were  taken 
out  of  the  two  urns,  and  put  into  a  third  vafe  of 
brafs.  They  were  then  counted  ;  and  as  the  number 
of  white  or  of  black  flints  was  higher  or  inferior,  one 
of  the  judges  drew  with  his  nail  a  fhorter  or  a  longer 
line  on  a  tablet  with  a  waxen  furface,  on  which  the 
refult  of  each  caufe  was  marked.  The  fliort  line  ex- 
prefled  acquittal ;  the  long,  condemnation. 

With  regard  to  the  emoluments  of  the  judges,  they 
were  as  moderate  as  thofeof  the  advocates.  The  length 
of  the  procefs  did  not  enhance  its  expence  ;  and  when 
the  decifion  of  a  caufe  was  poftponed  till  the  next  day, 
the  committee  were  only  paid  an  obolus  on  that  day. 
Hence  Mercury,  in  Lncian,  is  fnrprifed  that  fuch 
fenfible  old  men  as  the  fenators  of.  Areopagus  were 
L  1  2.  fhould 
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Areopagus,  fhould  fell  at  fo  low  a  price  the  trouble  ef  afcending  fo 

' >^— '  high. 

As  to  the  number  of  the  judges  which  compofed  the 
Areopagus,  fome  authors,  attentive  only  to  a  part  of 
Solon's  regulations,  by  which  he  enacted,  that  for 
the  future,  none  but  the  nine  archons  fhould  be  ad- 
mitted members  of  the  Areopagus,  have  imagined, 
that  this  tribunal  was  filled  anew  every  year,  and  that 
it  never  confifted  of  more  than  nine  magiftrates.  This 
opinion,  and  fome  others,  are  refuted  by  the  circuni- 
ftantial  account  which  Diogenes  Laertius  gives  us  of 
the  condemnation  of  Socrates.  This  great  man  had 
wifhed  to  fubftitute  a  rational  hypothecs  for  the  fa- 
bulous and  extravagant  fyftem  of  religion  which  pre- 
vailed in  his  time.  His  pro)  eel,  however  laudable,  ap- 
peared impious  in  the  eye  of  fuperftition.  Information 
was  laid  ap;ainft  him  before  the  Areopagus,  and  he 
had  as  many  accufers  as  fellow-citizens.  After  the 
charges  and  the  anfwers  were  heard,  ihey  proceeded 
to  fuffrages.  The  opinions  were  divided,  but  not  equal- 
ly, for  the  number  of  thofe  who  condemned  him  ex- 
ceeded by  281  the  number  of  thofe  who  declared  him 
innocent.  He  made  an  ironical  reply  to  this  iniqui- 
tous fentence,  by  telling  his  judges,  that  he  took  it 
for  granted,  they  would  admit  him  to  a  maintenance 
in  the  Prytanseum.  On  this  farcafm,  80  of  thofe  who 
had  voted  in  his  favour  forfook  him,  went  over  to  the 
oppofitc  party,  and  condemned  him  to  die.  Here  then 
we  have  361  judges  who  condemn  ;  to  whom  if  we  add 
thofe  who  perlift  in  aquitting  him,  the  number  mult 
be  very  considerable. 

Of  all  the  judgments  of  the  Areopagus,  the  molt 
famous  one,  excepting  that  of  Mars,  was  the  fentence 
which  they  palled  on  Oreftes.  His  trial,  which  hap- 
pened under  Demophon  the  12th  king  of  Athens,  in 
375  of  the  Attic  asra,  owed  all  its  fame  to  a  remark- 
able circumftance,  that  gave  rife  to  a  cuftom  which 
was  obferved  ever  afterwards.  Oreftes  had  killed  his 
mother.  He  was  acenfed  before  the  Areopagus,  and 
cited  to  appear  in  that  court.  He  would  have  loft  his 
life  in  confeqnence  of  the  equal  divifion  of  the  votes, 
Lad  not  Minerva,  moved  with  his  misfortunes,  declared 
herfelf  for  thofe  who  had  abfolved  him,  and  joined  her 
fuffrage  to  theirs.  Thus  Oreftes  was  faved.  In  ve- 
neration to  this  miracle,  the  Areopagites,  whenever 
the  fuffrages  were  equally  divided,  decided  in  favour 
of  the  accufed,  by  granting  him  what  they  termed  the 
Jhell  of  Minerva.  Cephalus  and  Dasdalus  were  con- 
demned by  the  Areopagus  long  before  the  time  of 
Oreftes. 

"We  find  in  ancient  authors  fome  decifions  of  this 
tribunal,  which  bear  the  ftrongeft  marks  of  juftice, 
though  their  objects  are  not  interefting.  We  iTiall 
here  quote  an  anecdote  from  Aulus  Gellius,  and  Va- 
lerius Maximus,  of  a  woman  who  was  accufed  of  ha- 
ving poifoned  her  hufband  and  her  fon.  She  was  ta- 
ken and  brought  before  Dolabella,  who  was  then 
proconful  of  Afia.  She  was  no  fooner  in  his  prefence 
than  flie  owned  the  fact ;  and  added,  that  the  had  very 
good  reafons  for  putting  her  hufband  and  her  fon  to 
death. — "  I  had  (faid  fhe)  to  my  firft  hufband,  a 
fon  whom  I  tenderly  loved,  and  whofe  virtues  render- 
ed him  worthy  of  my  affeiftion.  My  fecond  hufband, 
and  the  fon  whom  I  bare  to  him,  murdered  my  favou- 
rite child.     I   thought  it  would  have  bcenunjult  to 


have  fuffered  thofe  two  monfters  of  barbarity  to  live.  Areopagnt 
If  you  think,  Sir,  that  I  have  committed  a  crime,  it  Arequib*. 
is  your  province  to  punilh  it :  I  certainly  fball  never  '       " 
repent  of  it."     This  affair  embarralfed  Dolabella.  She 
was  afterwards  fent  to  the  Areopagus;  and  that  court, 
when  they  had  examined  her  a  long  time,  ordered  her 
and  her  accufer  to  appear  before  them  again  a  hundred 
years  after,  from  the  firft  day  of  her  trial. 

We  mult  not,  however,  fuppofe  that  the  Areopagus 
always  preferved  its  old  reputation  ;  for  fuch  is  the  con- 
ftitution  of  human  affairs,  that  perfection,  with  regard 
to  them,  is  a  violent,  and  confequently  a  tranfitory, 
ftate.  Pericles,  who  lived  about  100  years  after  So- 
lon, to  flatter  the  people  and  win  them  to  his  party, 
ufed  his  utmoft  efforts  to  weaken  the  authority  of  the 
Areopagus,  which  was  then  difliked  by  the  multitude. 
He  took  from  it  the  cognizance  of  many  affairs  which 
had  before  come  undents  jurifdiction;  and,  to  forward 
his  defign  of  humbling  it,  employed  the  eloquence  of 
Ephialtes,  whofe  talents  were  formidable,  and  who 
was  an  avowed  enemy  to  the  great  men  of  Athens. 

The  Areopagus  itfelf  feemed  to  fecond  the  endea- 
vours of  a  man  who  projected  its  ruin,  and  by  its  mif- 
conduct  haftened  its  fall.  The  old  rules  of  the  court, 
by  which  none  were  admitted  its  members  but  thofe 
whofe  unexceptionable  conduct  would  fupport  its  ma- 
jefty,  feemed  too  fevere.  They  grew  lefs  delicate  in 
their  choice,  and  prefuming  that  the  faults  with  which 
they  difpenfed,  would  foon  be  reformed  in  the  fociety 
of  fo  many  good  examples,  vice  imperceptibly  crept 
among  them  :  corruption,  at  firft  fecret  and  timid, 
grew  infenfibly  open  and  daring,  and  made  fuch  pro- 
grefs,  that  the  molt  fhameful  crimes  were  foon  exhi- 
bited on  the  ftage  ;  and  they  were  not  copied  from  the 
low  and  abandoned  multitude,  but  from  thofe  fenators, 
once  the  venerable  and  auflere  cenfors  of  idlenefs  and 
of  vice.  Demetrius,  the  comic  poet,  wrote  a  piece 
which  he  intitled  The  Areopagite,  where  he  ftrips  the 
mafk  off  thofe  hypocritical  legiflators,  who  were  now 
equally  apt  to  be  feduced  by  wealth  and  by  beauty.  So 
much  had  the  Athenian  fenate  degenerated  in  the  days 
of  Ifocrates,  cir.  34oyearsbefore  the  Chriftian  asra. 

Before  this  tribunal  St  Paul  was  called  to  give  an 
account  of  his  doctrine,  and  converted  Dionyfius  one  of 
their  number. 

The  end  of  this  court  of  judicature, is  as  obfeure  as 
its  origin,  which  was  derived  from  very  remote  anti- 
quity. It  exiited,  with  the  other  magiftracies,  in  the 
time  of  Paufanias,  i.e.  in  the  2d  century.  The  term 
of  its  fubfequent  duration  is  notafcertained  ;  but  a  wri- 
ter, who  lived  under  the  emperors  Theodofius  the  El- 
der and  Younger,  in  the  5th  century,  mentions  it  as 
extinct. 

AREQJJIBA,  a  city  of  Peru  in  South  America, 
fituated  in  W.  Long.  73°.  S.  Lat.  170.  It  is  one  of 
the  moft  beautiful  cities  in  all.Peru,  being  delightfully 
fituated  in  the  valley  of  Quilca,  100  Iragues  from  Li- 
ma, and  20  from  the  fea,  with  which  it  communicates 
by  a  fine  river.  The  entrance  into  the  harbour  is  ra- 
ther fhallow  for  Ihips  of  great  burden;  but  when  once 
they  are  entered,  they  may  ridefecurely  in  18  fathoms 
water.  This  city  was  founded  in  15^9,  by  order  of 
Don  Francifco  Pizarro,  in  a  place  known  likewife  by 
the  name  of  Arcquiba  ,■  but  its  fituation  being  found 
difadvantagcous,  the  inhabitants  obtained  leave  to  re- 
mow 
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Ares  move  to  the  place  where  the  city  now  (lands.  The 
H  houfes  are  built  with  ftone,  and  vaulted  ;  and,  contrary 
■Arcthufa.^  t0  w]latis  ufUal  in  warm  countries,  they  are  lofty,  neat- 
ly furnifhed  within,  and  finely  decorated  on  the  outfide. 
The  inhabitants  alfo  are  exempt  from  many  difeafes 
common  in  other  parts  of  Peru ;  which  perhaps  is  owing 
to  their  keeping  the  ftreets  clean  by  means  of  canals 
which  extend  to  the  river.  The  temperature  of  the  air 
is  extremely  good  ;  and  though  fometimesa  flight  froft 
is  perceivable,  the  cold  is  never  excefllve,  nor  the  heat 
troublefome,  fo  that  the  furrounding  fields  are  clothed 
with  perpetual  verdure.  Thefe  natural  advantages 
however,  are  confiderably  allayed  by  its  being  very 
fhbject  to  earthquakes,  by  which  it  has  already  been 
five  times  laid  in  ruins ;  notwithstanding,  which,  it  is 
populous,  and  has  amongft  its  inhabitants  fome  of  the 
nobleft  families  in  America. 

ARES,  a  word  of  Paracelfus's,  by  which  he  would 
exprefs  that  power  of  nature  in  the  whole  material 
world,  by  which  fpecies  are  divided  into  individuals. 

ARETiEUS  of  Cappadocia,  a  Greek  phyfician,  of 
the  feet  of  the  Pneumatifts,  lived  in  the  reign  of  Au- 
guftus,  according  to  fome ;  according  to  others,  under 
Trajan  or  Adrian.  He  wrote  feveral  treatifes  in  the 
Ionian  dialect,  on  acute  difeafes,  and  other  medicinal 
fubjecls  ;  fome  of  which  are  ftill  extant.  The  belt  edi- 
tion of  his  works  is  that  of  Boerhaave,  in  Greek  and 
Latin,  with  notes,  printed  in  1731 ;  that  of  Wigan, 
printed  at  Oxford  in  1723,  in  folio,  is  alfo  much  e- 
iteemed. 

ARETHUSA,  in  fabulous  hiftory,  the  daughter  of 
Nereus  and  Coris,  and  the  companion  of  Diana,  who 
changed  her  into  a  fountain  to  deliver  her  from  the 
purfuit  of  her  lover  Alpheus. 

Arethusa,  a  celebrated  fountain  near  the  city  of 
Syracufe  in  Sicily,  famous  for  the  quantity  of  its  wa- 
ters, and  the  number  of  fifties  ic  contained.  Many  fa- 
bles were  invented  by  the  ancients  concerning  this  foun- 
tain. They  had  alfo  a  notion  that  the  river  Alpheus 
run  under  or  through  the  waters  of  the  fea,  without 
mixing  with  them,  from  Peloponnefus  to  Sicily.  Mr 
Brydone  informs  us,  that  it  ftill  continues  to  fend  forth 
an  immenfe  quantity  of  water,  rifing  at  once  to  the  fize 
of  a  river,  but  is  entirely  abandoned  by  the  fifties  it  for- 
merly contained  in  fuch  plenty.  At  fome  diftance  from 
Arethufa  is  a  fountain  of  frelh  water  which  boils  up  very 
ftrongly  in  the  fea,  infomuch  that,  after  piercing  the 
fait  water,  it  may  be  fometimes  taken  up  very  little  af- 
fedted  by  it.  This  fountain  Mr  Brydone  thinks  the  an- 
cients were  ignorant  of,  or  they  would  not  have  failed 
to  ufe  it  as  an  argument  for  the  fubmarine  journey  of 
Alpheus. 

Mr  Swinburn  defcribes  this  once  famous  fountain  as 
a  large  pool  of  water  near  the  quay,  defended  from  the 
fea  by  a  wall,  and  almoft  hidden  by  houfes  on  every 
other  fide.  The  water  is  not  fait,  but  brackifh,  and 
fit  for  no  purpofe  but  walhing  linen.  "  This  (fays  he) 
is  the  celebrated  fountain  of  Arethufa,  whofe  foft  poe- 
tical name  is  known  to  every  reader.  The  fable  of  the 
nymph  and  her  conltant  lover  Alpheus,  the  excellence 
of  the  fpring,  and  the  charms  of  its  fituation,  are  themes 
on  which  ancient  and  modern  poets  have  indulged  their 
fancy,  and  exercifed  their  pens.  Alas,  how  altered  ! 
rubbifh  chokes  up  its  wholefome  fources  ;  the  waves 
have  found  a  paiTage  through  the  rocks,  which  repeat- 


ed earthquakes  have  fplit;  and  not  a  filh  to  be  feen 
in  it.  Sometimes,  after  an  earthquake,  it  has  been  left 
dry  ;  and,  at  other  times,  the  whole  niafs  of  its  waters 
have  been  tainted  by  fubterraneous  effluvia.  Its  foun- 
tain-head probably  lies  among  the  neighbouring 
hills." 

Arethusa,  in  botany  :  A  genus  of  the  gynandria 
diandria  clafs  ;  and  in  the  natural  method  ranking  un- 
der the  7th  order,  Orchidea.  The  generic  character  is 
taken  from  the  nectarium,  which  is  tubular,  fituated  at 
the  bottom  of  the  corolla,  and  the  inferior  labium  fixed 
to  the  ftylus.  There  are  four  fpecies ;  all  natives  of  A- 
merica  except  the  carpenfis,  which  is  only  found  at  the 
Cape  of  Good  Hope. 

ARETIA,  in  botany  :  A  genus  of  the  pentandria 
monogynia  clafs  ;  and  in  the  natural  method  ranking 
under  the  21ft  order,  Prefix.  The  corolla  is  divided 
into  five  parts  ;  the  tube  of  the  corolla  is  ovated  ;  and 
the  capfnle  is  globular,  and  confifts  of  but  one  cell. 
There  is  only  one  fpecies,  viz.  the  alphina. 

ARETIN  (Guido),  famous  for  his  mnfical  improve- 
ments, lived  in  the  13th  century.  He  was  a  native  of 
Arezzo,  a  city  in  Tufcany ;  and  having  been  taught 
the  practice  of  mufic  in  his  youth,  and  probably  re- 
tained as  a  chorifter  in  the  fervice  of  the  Benedictine 
monastery  founded  in  that  city,  he  became  a  monk  pro- 
fefled,  and  a  brother  of  the  order  of  St  Benedict. 

In  this  retirement  he  feems  to  have  devoted  himfelf 
to  the  Itudy  of  mufic,  particularly  the  fyftem  of  the  an- 
cients, and,  above  all,  to  reform  their  method  of  nota- 
tion. The  difficulties  that  attended  the  in(truc~tion  of 
youth  in  the  church-offices  were  fo  great,  that  as  he 
himfelf  fays,  ten  years  were  generally  confumed  barely 
in  acquiring  the  knowledge  of  the  plain-fong ;  and  this 
consideration  induced  him  to  labour  after  fome  amend- 
ment, fome  method  that  might  facilitate  initrnction, 
and  enable  thofe  employed  in  the  choral  office  to  per- 
form the  duties  of  it  in  a  correct  and  decent  manner. 
If  we  may  credit  thofe  legendary  accounts  that  are  ex- 
tant in  old  monkifh  manufcripts,  we  fliould  believe  he 
was  affifted  in  his  pious  intention  by  immediate  com- 
munications from  heaven  :  fome  fpeak  of  the  invention 
of  the  fyllables  as  the  effect  of  infpiration  ;  and  Guido 
himfelf  feems  to  have  been  of  the  fame  opinion,  by  his 
faying  it  was  revealed  to  him  by  the  Lord  ;  or,  as 
fome  interpret  his  words,  in  a  dyain  :  but  graver  hi- 
storians fay,  that  being  at  vefpers  in  the  chapel  of  his 
monaftery,  it  happened  that  one  of  the  offices  appoint- 
ed for  that  day  was  the  hymnf  to  St  John, 

UT  queant  laxis  REfonare  fibrls 

MIra  gejloru7>i  FAmuli  tnorum 

SOLve  pollutis  LAbiis  reatum, 

Sa?itfe  Joannes. 

During  the  performance  of  the  hymn,  he  remarked 
the  iteration  of  the  words,  and  the  frequent  returns  of 
ut,  re,  mi,  l- a,  sol,  la  :  he  obferved  likewife  a  dif- 
fimilarity  between  the  clofenefs  of  the  fyllable  mi  and 
the  broad  open  found  of  y k,  which  he  thought  conld 
not  fail  to  imprefs  upon  the  mind  a  lafting  idea  of  their 
congruiry  ;  and  immediately  conceived  a  thought  of 
applying  the  fix  fyllables  to  perfect  an  improvement 
either  then  actually  made  by  him,  or  under  considera- 
tion, viz.  ihai  of  converting  the  ancient  tetrachords 
into  hexachords. 
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Aret'm.  Struck  with  the  difcovery,  he  retired  to  his  ftudy  ; 
*~ ~  '  and  having  perfected  his  fyftem,  began  to  introduce  it 
into  practice  :  the  perfons  to  whom  he  communicated 
it  were  the  brethren  of  his  own  monaftery,  from  whom, 
it  met  with  but  a  cold  reception,  which,  in  the  epi- 
ftlc  to  his  friend,  he  afcribes  undoubtedly  to  its  true 
canfe,  envy  :  however,  his  interelt  with  the  abbot,  and 
his  employment  in  the  chapel,  gave  him  an  opportu- 
nity of  trying  the  efficacy  of  his  method  on  the  boys 
who  were  training  up  for  the  choral  fervice,  and  it  ex- 
ceeded the  moft  fanguinc  expectation.  "  To  the  ad- 
miration of  all  (fays  cardinal  Baronius),  a  boy  there- 
by learnt,  in  a  few  months,  what  no  man,  though 
of  great  ingenuity,  could  before  that  attain  in  feveral 
years." 

The  fame  of  Guido's  invention  foon  fpread  abroad, 
and  his  method  of  instruction  was  adopted  by  the  clergy 
of  other  countries.  We  are  told  by  Kircher,  that  Her- 
mannus  biihop  of  Hamburg,  and  Elviricus  bifhop  of 
Ofnaburg,  made  ufe  of  it ;  and  by  the  authors  of  the 
Hiftoire  Litteraire  de  la  France,  that  it  was  received 
in  that  country,  and  taught  in  all  the  monasteries  in 
the  kingdom.  It  is  certain  that  the  reputation  of  his 
great  fkill  in  mufic  had  excited  in  the  pope  a  defire  to 
fee  and  converfe  with  him  ;  of  which,  and  of  his  going 
to  Rome  for  that  purpofe,  and  the  reception  he  met 
with  from  the  pontiff",  he  himfelf  has  given  a  circum- 
stantial account  of  in  the  epiftle  hereafter  mentioned. 

The  particulars  of  this  relation  are  very  curious ; 
and  as  we  have  his  own  authority,  there  is  no  room  to 
doubt  the  truth  of  it.  It  feerns  that  John  XX.  or,  as 
fome  writers  compute,  the  19th  pope  of  that  name, 
having  heard  of  the  fame  of  Guido's  fchoo),  and  con- 
ceiving a  defire  to  fee  him,  lent  three  fneflengers  to  in- 
vite him  to  Rome  ;  upon  their  arrival,  it  was  refolved 
by  the  brethren  of  the  monaftery  that  he  mould  go 
thither  attended  by  Grimaldo  the  abbot,  and  Peter  the 
chief  of  the  canons  of  the  church  of  Arezzo.  Arri- 
ving at  Rome,  he  wasprefented  to  the  holy  father,  and 
by  him  received  with  great  kindnefs.  The  pope  had 
feveral  conversations  with  him,  in  all  which  he  interro- 
gated him  as  to  his  knowledge  in  mufic  ;  and  upon 
fight  of  an  antiphonary  which  Guido  had  brought  with 
him,  marked  with  the  syllables  agreeable  to  his  new 
invention,  the  pope  looked  on  it  as  a  kind  of  prodigy  ; 
and  ruminating  on  tile  doctrines  delivered  by  Guido, 
would  not  ftir  from  his  feat  till  he  had  learned  perfectly 
to  fing  off"  a  verfe  :  upon  which  he  declared,  that  he 
could  not  have  believed  the  efficacy  of  the  method, 
if  he  had  not  been  convinced  by  the  experiment  he 
had  himfelf  made  of  it.  The  pope  would  have  detain- 
ed him  at  Rome  ;  but  labouring  under  a  bodily  difor- 
der,  and  fearing  an  injury  to  his  health  from  the  air 
of  the  place,  and  the  heats  of  the  fummer,  which  was 
then  approaching,  Guido  left  that  city  upon  a  promife 
to  revilit  it,  and  explain  to  his  holiuefs  the  principles 
of  his  new  fyftem.  On  his  return  homewards,  he 
made  a  vifit  to  the  abbot  of  Pompofa,  a  town  in  the 
duchy  of  Ferrara,  who  was  very  earned  to  have  Guido 
fettle  in  tl.c  monaftery  of  that  place:  to  which  invi- 
tation it  fceins  he  yielded,  being,  as  he  fays,  deftrous 
of  rendering  lb  great  a  monastery  ftill  more  famous  by 
his  studies  there. 

Here  it  was  that  he  compofed  a  tract  on  mufic,  inti- 
iled  Micrologus,  i.  e.  "  a  fhort  difcourfc  ;"  which  he 


dedicated  to  Theodald  bifhop  of  Arezzo ;   and  finifhed,     Arn'iit. 

as  he  himfelf  at  the  end  of  it  tells  us,  under  the  pontiff-  ' " — 

cate  of  John  XX.  and  in  the  34th  year  of  his  age.  Vof- 
fius  fpcaks  alfo  of  another  musical  trtatife  written  by 
him,  and  dedicated  to  the  fame  pevfon. 

Moft  of  the  authors  who  have  taken  occa'fion  to 
mention  Guido,  fpeak  of  the  Micrologus  as  containing 
the  fum  of  his  doctrine  :  but  it  is  in  a  fmall  tract,  in- 
titled  Argumentum  novi  Cantns  inveniendi,  that  his  de- 
claration of  his  ufe  of  the  Syllables,  with  their  feveral 
mutations,  and  in  fhort  his  whole  doctrine  of  folmi- 
fation,  is  to  be  found.  This  tract  makes  part  of  an 
epiftle  to  a  very  dear  and  intimate  friend  of  Guido, 
whom  headdrefles  thus,  "  Beatiflimo  atque  dtilciffimo- 
fratri  Michaeli ;"  at  whofe  requeftthe  tract  itfelf  feems 
to  have  been  compofed. 

Whether  Guido  was  the  author  of  any  other  tracts, 
is  not  eafy  to  determine.  Itnowhere  appears  that  any 
of  his  works  were  ever  printed,  except  that  Baronius, 
in  his  Annates  Ecclefiajlici,  torn.  xi.  p.  73,  has  given 
at  length  the  epiftle  from  him  to  his  friend  Michael  of 
Pompofa,  and  that  to  Theodald  bifhop  of  Arezzo,  pre- 
fixed to  the  Micrologus;  and  yet  the  writers  on  mufic 
fpeak  of  the  Micrologus  as  of  a  book  in  the  hands  of 
every  one.  Martini  cites  feveral  manufcrips  of  Guido  ; 
namely,  two  in  the  Ambrofian  library  at  Milan,  the 
one  written  about  the  12th  century,  the  other  lefs 
ancient ;  another  among  the  archives  of  the  chapter  of 
Piftoja,  a  city  in  Tufcany  ;  and  a  third  in  theMediceo- 
Laurenziano  library  at  Florence,  of  the  15th  century  : 
thefe  are  clearly  the  Micrologus.  Of  the  epiftle  to 
Michael  of  Pompofa,  together  with  the  Argumeniiim 
novl  Cantus  inveniendi,  he  mentions  only  one,  which 
he  fays  is  fomewhere  atRatifbon.  Of  the  feveral  tracts 
abovementioned,  the  last  excepted,  a  manufcript  is  ex- 
tant in  the  library  of  Baliol-college  in  Oxford.  Several 
fragments  of  the  two  first,  in  one  volume,  are  alio  a- 
mong  the  Harleian  manufcripts  now  in  the  British  Mu- 
feum,  N°  3199  ;  but  fo  very  much  mutilated,  that  they 
afford  but  fmall  fatisfaction  to  a  curious  inquirer. 

Aretin  (Leonard),  one  of  the  moft  iearned  men 
of  the  15th  century,  was  fecretary  to  the  republic  of 
Florence,  and  tranflated  from  the  Greek  into  Latin 
fome  of  the  Lives  of  Plutarch,  and  Ariftode's  Ethics  : 
he  alfo  compofed  three  books  of  the  Punic  war,  that 
may  ferve  as  a  fupplement  to  thofe  wanting  in  Livy  ; 
the  history  of  the  tranfactions  in  Italy  during  his  time  ; 
that  of  ancient  Greece  ;  that  of  the  Goths  ;  that  of  the 
republic  of  Florence ;  and  many  other  books.  He  died 
in  r443,  aged  74. 

Aretin  (Francis),  a  man  of  great  reading,  and 
well  acquainted  with  the  Greek  language.  He  tranf- 
lated into  Latin  the  Commentaries  of  St  Chryfostom 
upon  St  John,  and  about  20  Homilies  of  the  fame  fa- 
ther: he  alfo  tranflated  the  Letters  of  Phalaris  into  La- 
tin, and  wrote  a  treatife  De  balneis  Puteolanis.  He 
studied  at  Sienna,  about  the  year  1443  ;  and  afterwards 
taught  law  there  with  fuch  reputation,  that  they  called 
him  the  Prince  of  Subtleties,  and  his  wit  became  a  pro- 
verb. He  difplayed  his  talents  chiefly  in  disputes,  in 
which  nobody  could  withftand  him.  He  gave  his  o-' 
pinions  in  law  with  fo  much  confidence,  as  to  afliirc 
thofe  who  confulted  him  that  they  fhould  carry  their 
caufe  :  nor  did  experience  contradict  him  ;  for  it  was  a 
common  faying  at  the  bar,  fuch  a  caufe  has  been  con- 
demned 
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Arefin.  derailed  by  Aretin,  it  mull  therefore  be  loft.  He 
' « '  taught  alfo  in  ihc  univerfity  of  Pifa,  and  in  that  of  Fer- 
rari. He  was  at  Koine  under  the  Pontificate  of  Six- 
tus  IV.  but  did  not  ftay  here  long;  for  he  foon  per- 
ceived that  the  great  hopes  which  he  hud  built  upon 
his  reputation  would  come  to  nothing.  This  pope, 
however,  declared  he  would  have  given  him  a  cardinal's 
hat,  had  he  not  thought  he  lhould  have  done  a  public 
injury  by  depriving  the  youth  of  fuch  an  excellent  pro- 
feflbr.  When  old  age  would  not  permit  him  to  go 
through  the  duties  of  his  office,  they  difpenfed  with  his 
reading  of  lectures,  and  his  falary  was  continued.  He 
continued,  however,  fometimes  to  mount  the  chair  ; 
and  although  his  lectures  had  now  but  little  fpirit  in 
them,  yet  he  had  flill  many  hearers  on  account  of  his 
reputation.  One  day  when  the  ftudents  were  gone  to 
fome  public  fhows,  there  were  but  40  perfons  in  his 
auditory  :  which  fo  mortified  him,  that  he  threw  away 
his  book ;  and  crying  out,  "  Aretin  mall  never  ex- 
plain law  to  a  few  perfons,"  retired  in  a  paffion,  and 
would  teach  no  more.  He  was  fevere  in  his  temper, 
and  never  kept  a  fervant  longer  than  a  month  or  two ; 
for  it  was  a  maxim  of  his,  "  that  new  hired  fervants 
always  ferve  bell."  He  was  honoured  with  the  title  of 
knight,  and  fpent  all  his  life  in  celibacy;  and  his  way 
of  living  was  fo  parfimonious,  that  he  was  thereby  en- 
abled to  amafs  a  great  deal  of  wealth.  He  had  de- 
signed this  wealth  for  the  maintenance  of  a  college ; 
but  he  altered  his  refolution,  and  left  it  to  his  rela- 
tions. 

Aretin  (Peter),  a  native  of  Are zzo,  who  lived  in 
the  16th  century.  He  was  famous  for  his  fatirical 
writings :  and  was  fo  bold  as  to  carry  his  invectives 
even  againfl  fovereigns,  and  from  thence  got  the  title 
of  the  Scourge  of  Princes.  Francis  I.  the  emperor 
Charles  V.  moil  of  the  princes  of  Italy,  feveral  cardi- 
nals, and  many  noblemen  courted  his  friendlhip  by 
prefents,  either  becaufe  they  liked  his  compofitions,  or 
•perhaps  from  an  apprehenfion  of  falling  under  the  lafli 
of  his  fatire.  Aretin  became  thereupon  fo  infolent, 
that  he  is  faid  to  have  got  a  medal  Itruck,  on  one  fide 
of  which  he  is  reprefented  bythefe  words,  il  divino 
aretino  ;  and  on  the  reverfe,  fitting  upon  a  throne, 
receiving  the  prefents  of  Princes,  with  thefe  words, 

I    PRINCIPI  TRIBUTATI  DA  POPOL  I,  TRIBUTANO  IL 

servidor  loro.  Some  imagine  that  he  gave  himfelf 
the  title  of  Divine,  fignifying  thereby  that  he  perform- 
ed the  functions  of  a  god  upon  earth,  by  the  thunder- 
bolts with  which  he  flruck  the  heads  of  the  highefl 
perfonages.  He  ufed  to  boaft,  that  his  lampoons  did 
more  fervice  to  the  world  than  fermons;  and  it  was 
faid  of  him,  that  he  hadfubjected  more  princes  by  his 
pen  than  the  greatefl  had  ever  done  by  their  arms. 
Aretin  wrote  many  irreligious  and  obfeene  pieces;  fuch 
are  his  dialogues,  which  Were  called  Rag'tonamenti. 
There  is  likewife  imputed  to  him  another  very  obfeene 
performance,  De  omnibus  Veneris  fchematilais.  "  It 
♦  0  '  '  de  was  aD0LU  tne  vear  I52S  Cays  Mr  Chevillier*)  that 
I'lmpHmerie  Ju^'°  Romano,  the  molt  famous  painter  of  Italy,  infli- 
tU  Paris,  gated  by  the  enemy  of  the  falvation  of  mankind,  in- 
p. 324.  vented  drawings  to  engrave  20  plates  :  thefubjects  are 
fo  immodefl  that  I  dare  only  name  them.  Peter  Aretin 
compofed  fonnets  for  each  figure.  George  Vafari,  who 
relates  this  in  his  Lives  of  the  Painters,  fays,  he  does 
not  know  which  would  be  the  greatefl  impurity,  to  caft 
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one's  eyes  upon  the  drawings  of  Julio,  or  to  dip  into  Arctologi 
the  verles  of  Aretin."     Some  fay  that  Aretin  changed         II. 
his  libertine  principles;  but  however  this  may  be,  it  .Argcia-  . 
is  certain  that  he  compofed  feveral  pieces  of  devotion. 
He  wrote  a  Paraphrafe  on  the  penitential  Halms,  and 
another  on  Gcnelis;  he  wrote  alfo  the   Life  of  the 
Virgin  Mary,    and  that  of  St  Catherine  of  Sienna, 
and  of  St  Thomas  Aquinas.     He  was  author  likewife 
of  fome  comedies.     He  died  in  the  year  1556,  being 
about  65  years  old. 

ARETOLOGI,  in  antiquity,  a  fort  of  philofo- 
phers,  chiefly  of  the  Cynic  or  Stoic  tribe,  who,  having 
no  fchool  or  difciples  of  their  own,  haunted  the  tables 
of  great  men,  and  entertained  them  in  their  banquets 
with  difputationson  virtue,  vice,  and  other  popular  to- 
pics. Thefe  are  fometimes  alfo  denominated  Circida- 
tores  Philofophi.  In  thisfenfe,  the  word  is  derived  from 
the  Greek  ape™,  virtue,  and  \ay(&,,  difcourfe.  Some 
authors  choofe  to  derive  the  word  from  aims,  gratits, 
"agreeable;"  and  define  Aretologi,  by  ptribns  who 
flrive  to  divert  and  entertain  their  audiences  with  jokes 
and  pleafant  tales;  which  latter  feems  the  more  natu- 
ral explication. 

AREZZO,  a  city  of  Italy,  in  Tufcany,  feated  in 
the  territory  of  Florence,  on  the  declivity  of  a  hill  that 
overlooks  the  neighbouring  plain,  between  the  Citta  di 
Callelli  and  Florence.  It  is  an  ancient  city,  and  a  bi- 
fhop's  fee ;  and  was  famous  for  a  kind  of  earthen  ware 
much  efleemed  by  the  Romans.  It  was  greatly  fallen 
to  decay  when  Cofmo  de  Medicis  took  it  under  his 
protection  ;  fmce  which  ithasbeen  recovering  gradual- 
ly. It  is  famed  for  being  the  birth-place  of  Mecsenas. 
E.  Long.  12.  2.  N.  Lat.  43.  27. 

ARGEA,  or  Argei,  in  Roman  antiquity,  thirty 
human  figures,  made  of  rufhes,  thrown  annually  by  the 
priefls  or  veftals  into  the  Tiber,  on  the  day  of  the  ides 
of  May. — Plutarch  in  his  Roman  OuefHons,  inquires 
why  they  were  called  Argea.  There  are  two  reafons 
affigned.  The  firft,  that  the  barbarous  nation  who 
flrft  inhabited  thefe  parts  cafl  all  the  Greeks  they  could 
meet  with  into  the  Tiber:  for  Argians  was  a  common 
name  for  all  Grecians:  but  that  Hercules  perfuaded 
them  to  quit  fo  inhuman  a  practice,  and  to  purge  them- 
felves  of  the  crime  by  inflituting  this  folemnity.  The 
fecond,  that  Evander,  an  Arcadian,  and  a  fworn  ene- 
my of  the  Argians,  to  perpetuate  that  enmity  to  his 
poflerity,  ordered  the  figures  of  Argians  to  be  thus  cafl 
into  the  river. 

ARGEIA,  or  Argolis,  a  diflrict  of  Peloponnefns, 
fituated  between  Arcadia  to  the  weft,  the  Egean  Sea 
to  the  eaft,  Laconica  and  the  Sinus  Argolicus  to  the 
fouth,  and  to  the  north  the  territory  of  Corinth  and  the 
Sinus  Saronicus  (Livy,  Ptolemy)  ;  fo  called  from  Ar- 
gos,  the  capital:  Now  Ro?nania  di  Morea. 

By  the  Greeks  the  people  were  called  Argeii,  from 
Argiox  Argos ;  by  the  Romans,  Argivi,  Argives  They, 
were  a  colony  who  migrated,  it  is  faid,  from  Egypt,  un- 
der the  command  of  Inachus.  Polemon  and  Ptolemy 
Mendefms,  ancient  Greek  writers,  inform  us,  that  Ina- 
chus was  contemporary  with  Amofis,  who  demolifhtd 
Avaris,  and  expelled  the  fhepherds  out  of  Egypt.  If, 
with  fome  learned  chronologers,  we  fuppofe  Inachus  to 
have  begun  to  reform  the  Argives  B.  C.  1856,  and  to 
have  died  B.  C.  1808,  he  mufl  have  been  coeval  with 
Amofis  who  reigned  in  Upper  Egypt  15  years  before 
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the  expulfion  of  the  fhepherds,  and  10  years  after  that 
event,  which  happened  B.C.  1806.  Inachus  wasftyled 
the  Son  of  the  Ocean,  becanfe  his  origin  was  not  known, 
or  becaufe  he  had  come  by  fea  into  Greece.  Before  his 
arrival  the  inhabitants  were  rude  and  barbarous.  Thefe 
he  united  and  civilized,  and  inftrufted  in  various  arts. 
His  fon  Phoroneus  inftituted  the  laws  of  government ; 
and,  on  that  account,  has  been  called  the  firjl  king  in 
Argos,  the  firfl  of  men,  and  thzfather  of  mortals.  The 
family  of  Inachus,  after  having  kept  pofleffion  of  the 
throne  347  years,  were  expelled  by  Danans,  who  ar- 
rived B.  C.  1 J09  with  a  colony  from  Canaan.  Acrifius, 
the  laft  king  of  Argos,  died  B.  C.  1313  ;  and  was 
fucceeded  by  Perfeus,  his  grandfon,  who  transferred 
the  feat  of  government  to  Mycenae,  544  years  from 
the  firft  year  of  Inachus,  in  the  reign  of  Cecrops  II. 
king  of  Athens,  and  about  the  time  when  Pelops  the 
fon  of  Tantalus  king  of  Phrygia,  having  been  compel- 
led by  Ilus  to  leave  his  native  country,  came  into  Greece 
with  great  wealth,  and  acquired  fupreme  power  in  the 
region  afterwards  called  by  his  name.  In  the  37th 
year  of  Euryftheus,  grandfon  of  Perfeus,  the  Argo- 
nautic  expedition  happened,  i.  e.  B.  C.  1224.  This 
unjuft  and  tyrannical  prince  had  affigned  to  Hercules 
his  talk  ;  and,  after  the  death  of  that  hero,  he  banifli- 
ed  all  his  children.  Thefe  were  the  Heraclidse  who 
fled  to  Athens  for  protection,  and  who  returned  to 
Peloponnefus  40  years  after  the  deftrudtion  of  Troy. 
In  the  reign  of  Agamemnon,  the  Trojan  war  com- 
menced ;  and  it  was  carried  on  with  vigour  during  the 
fpace  often  years.  In  the  year  B.  C.  1184,  Troy  was 
taken,  and  the  war  was  concluded.  Scarcely  had  the 
Grecians  fettled  in  their  own  country  after  their  return 
from  this  dangerous  expedition,  when  the  pofterity 
of  Hercules  invaded  Peloponnefus,  took  pofleffion  of 
it,  and  divided  it  among  themfelves.  Here  the  king- 
dom of  Mycenae  ended,  and  that  of  Sparta  was  efta- 
blithed  on  its  ruins.     See  Sparta. 

ARGEMONE,  prickly  poppy:  A  genus  of  the 
monogynia  order,  belonging  to  the  polyandria  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
27th  order,  Rhtcadea.  The  corolla  confifts  of  fix  pe- 
tals ;  the  calyx  is  triphyllous  ;  and  the  capfule  is  femi- 
valved.  Of  this  genus  there  are  three  fpecies,  which 
are  common  in  many  parts  of  the  Weft-Indies,  and 
called  by  the  Spaniards  the  devil's  fig;  but  they  are  of 
no  ufe,  and  have  very  little  beauty. 

ARGENCES,  a  town  of  France,  in  Lower  Nor- 
mandy, on  the  river  Meance.  W.  Long.  o.  10.  N.  Lat. 
49.  1 S. 

ARGENT,  the  common  French  word  for  fiver,  of 
which  metal  all  white  fields  or  charges  are  fuppofed  to 
confift.  Argent  of  itfelf  is  ufed  in  heraldry  to  fignify 
purity,  innocence,  beauty,  and  gentlenefs  ;  and,  ac- 
cording to  G.  Leigh,  if  it  is  compounded  with 

Gul.     ^  „  rboldnefs  ; 

Azu. 

Ver. 

Pur, 

Sab.     _»•-  Teligu 

ARGENT  AC,  a  town  of  France,  in  the  Limofin, 

on  the  river  Dordogne.      E.  Long.  2.     3.  N.  Lat. 

AS-   5- 

ARGENTAN,  a  town  of  France  in  Lower  Nor- 
mandy, and  in  the  dioccfc  of  thcSeez,  with  the  title 


of  marquifate.      It  is  feated  on  an  eminence,  in  the  ArgentirU 
middle  of  a  fertile  plain,  on  the  banks  of  the  river        II 
Orne,  and  carries  on  a  confiderable  trade.     E.  Long.  Argentina. 
o.  s-  N.  Lat.  48.  54.  v~ 

ARGENTARIA,  a  town  of  ancient  Gaul,  thought 
to  Hand  in  the  place  where  the  city  Colmar  now  Hands. 
It  is  remarkable  for  a  great  victory  gained  by  the  em- 
peror Gratian  over  the  Lentienfes,  in  the  month  of 
May,  A.  D.  378.  The  Romans  being  but  few  in 
number,  were  at  firfl:  overpowered,  and  obliged  to  give 
ground  ;  but  foon  returning  to  the  charge,  they  gain- 
ed in  the  end  a  complete  victory.  Thirty  thoufand  of 
the  barbarians,  and  among  the  reft  their  king  Triarius 
were  killed  on  the  fpot  ;  and  all  the  reft,  except  jooo, 
taken  prifoners. 

Arcektaria  Greta,  pure  white  earth,  found  inPruf- 
fia,  and  much  efteemed  for  cleaning  plate. 

ARGENTARIUS  is  frequently  ufed  in  Roman 
writers,  for  a  money  changer  or  banker.  The  argen- 
tarii  were  monied  people,  who  made  a  profit  either  by 
the  changing,  or  lending  money  at  intereft.  Thefe 
had  their  tabemte,  or  offices,  in  the  forum  Romanum, 
built  there  as  early  as  the  reign  of  L.  Tarquinius  Prif- 
cus.  The  argentarii  and  fceneratores  were  much  ha- 
ted on  account  of  their  covetoufnefs  and  extortion. 

ARGENTATI  milites,  in  antiquity.  Livy,  lib. 
vi.  fpeaks  of  argentati  milites,  as  diftingnifhed  from 
a?irati.  Aquinas'  fuppofes  thefe  to  have  been  fimilar 
to  the  argyrafpides  and  chryfafpides;  but  the  defcrip- 
tions  do  not  quadrate.  Livy  only  represents  the  ar- 
gentati as  cloathedin  white  linen  coats. 

ARGNTEUIL,  a  town  of  the  Ifle  of  France, 
feated  on  the  river  Seine,  five  miles  north -welt  of  Pa- 
ris. It  is  a  very  beautiful  place,  with  fine  vineyards.  In 
the  environs  are  quarries  of  ftucco.  In  the  Benedic- 
tine priory  they  pretended  to  have  the  feamlefs  coat  of 
Chrift.     E.  Lon.  2.  28.  N.  Lat.  48.  52. 

ARGENTIERE,  a  fmall  ifland  in  the  Archipela- 
go, near  Milo.  Itis  about  18  miles  in  compafs;  and  is 
full  of  barren  mountains,  producing  nothing  but  bar- 
ley, cotton,  and  a  few  grapes  fit  only  for  eating.  The 
barley  and  cotton  are  fown  round  the  only  village  there 
is  in  the  ifland.  The  ladies  arc  handfome  enough,  have 
no  other  employment  but  making  cotton  ftockings,  and 
take  up  with  the  failors  who  put  into  the  port.  The 
men  all  ufe  the  fea,  and  in  time  become  good  pilots. 
They  have  very  little  religion,  are  very  ignorant,  and 
of  very  bad  morals.  Juftice  is  adminiflered  by  an  itine- 
rant cadi,  who  is  fometimes  the  only  mufliilmanin  the 
whole  ifland.  The  only  article  relating  to  natural  hif- 
tory  is  the  Terra  Cimolia  fo  highly  efteemed  by  the 
ancients;  it  is  a  kind  of  white  chalk,  which  is  very 
heavy  without  tafte,  and  crumbles  eafily  :  they  ufe  it 
in  walhiiig  linen.     E.  Long.  23.  10.  N.  Lat.  36.  50. 

ARGENTINA,  in  ichthyology,  a  genus  of  fifties 
belonging  to  the  order  of  abdominales.  The  generic 
characters  are  thefe  :  The  teeth  are  in  the  tongue  as 
well  as  the  jaws  ;  the  branchioftcge  membrane  has 
eight  radii  or  rays  ;  the  anus  is  near  the  tail;  and  the 
belly-fins  confift  of  many  rays.  There  are  two  fpecies 
of  argentina,  viz.  The  fphyrasna  has  15  rays  in  the 
fin  at  the  anus  ;  the  air-bladder  of  this  fpecies  is  coni- 
cal on  both  fides,  and  fhines  like filver  :  according  to  Mr 
Ray,  falfe  pearls  are  fometimes  made  of  it.  2.  The 
Carolina  has  likewife  1 J  rays  in  the  fin  near  the  anus  ; 
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Argentimu  the  tail  is  forked,  and  the  lateral  lines  are  ftraight. 
inhabits  the  freih  waters  of  Carolina. 

ARGENTINUS,  a  deity  worfhipped  by  the  anci- 
ents, as  the  god  of  filver  coin ;  as  iEfculanns,  whom 
they  made  his  father,  was  the  god  of  brafs  money,  which 
was  in  ufe  before  filver. 

ARGENTON,  a  town  and  county  of  France,  in  the 
duchy  of  Berry,  divided  into  two  by  the  river  Creufe. 
Here  was  formerly  a  caftle  ;  but  it  was  demolilhed  by 
Lewis  XIV.     E.  Long.  I.  38.  N.  Lat.  40.  30. 

ARGENTORA,  Argentina,  (Notiti*)  ;  Argentt- 
ratum,  (Piolemy)  ;  Argentoratus,  (Ammian)  ;  a  city 
of  the  Tribocci ;  one  of  the  fifty  forts  built  by  Dru- 
ms oh  the  Rhine,  (Florus)  :  an  appellation  formed  by 
the  Romans  from  the  German,  Argen  Straffen,  or  Stra- 
ten,  "  unfafe  roads  for  travellers,"  from  the  maroding 
parties  of  the  garrifons  that  infefted  the  roads.  Now 
f  See Straf-  Strajburg\,  in  the  lower  Alface,  on  the  rivulet  111,  near 
'«"£•  the  Rhine.     E.  Long.  7.  35,  Lat  48.  38. 

ARGENTUM.     See  Silver. 

Arcentvm  Album,  in  our  old  cuftoms,  filver  coin, 
or  pieces  of  bullion  that  anciently  pafled  for  money. 
By  Doomfday  tenure,  fome  rents  to  the  king  were  paid 
in  argento  aibo,  common  filver  pieces  of  money  ;  other 
rents  in  libris  urps  et  penfatis,  in  metal  of  full  weight 
and  purity  :  in  the  next  age,  that  rent  which  was  paid 
in  money,  was  called  blanch  fearm,  and  afterwards 
•white  rent  ,•  and  what  was  paid  in  provifions,  was  term- 
ed black  mail. 

ArgentumDc'i,  God's  penny,  anciently  fignified  ear- 
neft-money,  or  money  given  to  bind  a  bargain ;  in  fome 
places  called  erles,  ovaries,  and  by  the  civilians  and  ca- 
nonists, arrhte.  Et  cepit  de  pruediHo  Henrico  tres  de- 
uarios  ds  argenti  Dei  pra  manibus. 

Argentum  Mufivum  is  a  mafs  confifting  of  filver- 
like  flakes,  ufed  for  the  colouring  of  plafter-figures, 
and  for  other  purpofes,  as  pigment.  It  confifts  of  an 
amalgam  of  equal  parts  of  tin,  bifmuth,  and  mercury. 
It  is  to  be  mixed  with  white  of  eggs,  or  fpirit  varnifh, 
and  then  applied  to  the  intended  work,  which  is  after- 
wards to  be  burnilhed. 

Arcentvm  Vivum,  Mercury  or  Quickfilver.  See 
Mercury  andCREMisTRY-iW.?*. 

ARGESTES,  is  ufed  by  Vitruvius  for  the  wind 
which  blows  from  that  quarter  of  the  horizon,  which 
is  750  from  the  fouth,  and  weftward.  Ricciolus  ufes 
the  term  to  denote  the  wind  which  blows  at  22°  30*, 
from  the  weft  towards  the  north,  coinciding  with  that 
which  is  otherwife  called  wefl-north-weft. 

ARGIL,  in  ornithology,  a  fpecies  of  ardea.  See 
Ardea. 

ARGILLA,  clay  in  natural  hiftory.     See  Clay. 

ARGIVI,  or  Arg  eii,  the  people  of  Argeia  or  Ar- 
golis.     SeeARGEiA. 

ARGO,  in  antiquity,  a  Ihip  or  veflel  celebrated  a- 
mong  the  poets  ;  being  that  wherein  the  Argonauts, 
of  whom  Jafon  was  the  chief,  made  their  expedition  in 
queft  of  the  golden  fleece.  Jafon  having  happily  ac- 
complifhed  his  enterprife,  confecrated  the  fliip  Argo  to 
Neptune  ;  or,  as  others  fay,. to  Minerva,  in  thelfthmus 
of  Corinth  ;  where,  they  add,  it  did  not  remain  long 
before  it  was  tranllated  into  heaven,  and  made  a  con- 
ftellation.  The  generality  of  authors  reprefent  the 
fhip  Argo  as  of  a  long  make,  refembling  the  modern 
galleys  ;  and  furniihed  with  thirty  benches  of  rowers. 
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It  It  could  not,  however,  be  of  any  great  bulk,  fince  the 
Argonauts  were  able  to  carry  it  on  their  backs  from 
the  Danube  to  the  Adriatic  fea. 

Argo  Navis,  the  Ship  Argo,  in  aftronomy,  is  a 
conftellation  in  the  fouthern  hemifphere,  whofe  ftars, 
in  Ptolemy's  catalogue,  are  4J  ;  in  Tycho's,  11  ; 
in  the  JJritannic  catalogue,  and  Sharp's  appendix, 
64. 

ARGOB,  (anc.  geog.),  a  canton  lying  beyond  Jor- 
dan, in  the  half  tribe  of  Manaffeh,  and  in  the  country 
of  Balhan,  one  of  the  mod  fruitful  on  the  other  fide  of 
Jordan.  In  the  region  of  Argob  there  were  fixty  ci- 
ties, called  Bajban-havoth-jair,  which  had  very  high 
walls  and  ftrong  gates,  without  reckoning  many  villa- 
ges and  hamlets  which  were  notinclofed,  Deut.  iii.  4. 
14,  and  1  Kings  iv.  13.  But  Argob  was  more  particu- 
larly the  name  of  the  capital  city  of  the  region  of  Ar- 
gob, which  Eufebius  fays  was  fifteen  miles  weft  from 
Gerafa. 

ARGONAUTA,  the  name  of  a  genus  of  fliell-fifh 
belonging  to  the  order  of  vermes  teftacea.  The  fliell 
confifts  of  one  fpiral  involuted  valve.  There  are  two 
fpecies  of  argonauta,  viz.  The  argo,  with  a  fubdented 
carina,  which  is  found  in  the  Mediterranean  and  In- 
dian oceans.  This  is  the  famous  nautilus  of  authors. 
The  Ihell  feems  no  thicker  nor  ftronger  than  a  piece 
of  paper;  and  the  fifh.  that  inhabits  it  is  a  fepia.  It 
has  been  imagined  that  men  firft  learned  the  method 
of  failing  in  veflels  from  whatthey  faw  pra&ifed  by  this 
creature.  When  it  is  to  fail,  it  extends  two  of  its  arms  See  Plate 
on  high  ;  and  between  thefe  fupports  a  membrane,  LVIH. 
which  it  throws  out  on  this  occafion  :  this  ferves  for  its 
fail ;  and  the  two  other  arms  it  hangs  out  of  the  Ihell, 
to  ferve  occafionally  either  as  oars  or  as  a  fteerage ;  but 
this  laft  office  is  generally  ferved  by  the  tail.  When  the 
fea  is  calm,  it  is  common  to  fee  numbers  of  thefe  crea- 
tures diverting  themfelves  with  failing  about  in  this 
manner ;  but  as  foon  as  a  ftorm  rifes,  or  any  thing 
gives  them  difturbance,  they  draw  in  their  legs,  and 
take  in  as  much  water  as  makes  them  fomewhat  hea- 
vier than  the  fea-water  in  which  they  fwim,  and  they 
then  fink  to  the  bottom.  The  manner  of  their  void- 
ing this  abundant  water,  when  they  would  rife  again, 
is  by  a  number  of  holes,  of  which  their  legs  are  full. 
2.  The  cymbium,  with  a  blunt  plaited  carina.  This 
fpecies  is  very  fmall,  and  is  found  in  the  Mediterra- 
nean. 

ARGON AUTIC,  fomething  belonging  to  the  Ar- 
gonauts. 

The  argonautic  expedition  is  one  of  the  greateft  e- 
pochas  or  periods  of  hiftory  which  Sir  Ifaac  Newton 
endeavours  to  fettle,  and  from  thence  to  rectify  the  an- 
cient chronology.  This  he  fliows,  by  feveral  authori- 
ties, to  have  been  one  generation  or  about  thirty  years 
earlier  than  the  taking  of  Troy,  and  43  years  later 
than  the  death  of  Solomon.     See  Chronology. 

Dr  Bryant,  however,  rejects  the  hiftory  of  the  Ar- 
gonautic expedition  as  a  Grecian  fable,  founded  indeed 
on  a  tradition  derived  from  Egypt,  and  ultimately  re- 
ferring to  Noah's  prefervation,  &c.  in  the  ark.  But 
although  we  are  not  to  believe  all  the  romantic  ftories 
which  poets,  and  even  fome  grave  hiftorians,  have  told 
us  of  thofe  famous  adventurers,  yet  it  feems  unreafon- 
able  to  difcredit  enterely  the  Argonautic  expedition. 
See  Argonauts. 
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ARGONAUTICA,  in  literary  hiftory, 
poems  on  the  fubject  and  expeditions  of  the  Argonauts. 
II  We  have  the  Argonautics  of  Orpheus  in  epic  verfe, 
.go°aut5.-piibli(hed  byH.  Stephens;  the  ArgonauHcon  of  Vale- 
rius Flaccus,  in  eight  books  of  Latin  heroics,  in  imita- 
tion of  Apollonius,  with  refpect  to  which  JBurman  ob- 
ierves  that  the  imitator  has  often  farpafled  the  origi- 
nal; the  Argonautics  of  Apollonius  Rhodius,  an  he- 
roic poem,  confifting  of  four  books,  opus,  as  Qjuntilian 
calls  it,  non  contemnendum. 

ARGONAUTS,  in  antiquity,  a  company  of  illuftri- 
ens  Greeks,  who  embarked  along  with  Jafon,  in  the 
fhip  Argo,  from  Colchis,  with  a  defign  to  obtain  the 
golden  fleece. 

The  occalion  of  this  expedition  is  thus  reprefentcd 
by  Greek  writers.  Phryxus,  flying  with  his  filler 
Helle  from  the  rage  of  their  ftep-mother  Ino,  the 
daughter  of  Cadmus,  went  on  board  a  fhip,  whofe  en- 
fign  was  a  golden  ram  and  failed  to  Colchis  (now 
Mingrelia,  part  of  Georgia).  Helle  was  drowned  by 
the  way,  in  that  fea  which  from  her.  was  called  the 
Hellefpotit,  now  the  Dardanelles.  This,  according  to 
fome,  was  the  ground  of  the  poetical  fable,  that  a  ram 
with  a  golden  fleece  fwamaway  with  them  to  Colchis; 
and  that  the  Argonauts  undertook  their  famed  expe- 
dition, in  order  to  find  that  fleece.  But  Strabo  and 
Arrian  inform  us,  that  it  was  a  practice  of  the  Col- 
chians  to  collect  gold  on  mount  Caucaflus  by  ex- 
tending fleeces  acrofs  the  beds  of  the  torrents  ;  and 
as  the  water  palled,  the  metallic  particles  remained 
entangled    in   the  wool  :    hence,  according  to  thofe 
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denotes     any  diftant  expedition.     Bin  it  was  not  to  be  expected  Argonaut*; 

that  their  reftlefs  activity  could  be  always  exhaulted  in  " * '• 

defenfive  war.  The  eftablimment  of  the  Amphictyons 
brought  together  the  chiefs  mo  ft  diftinguilhed  by  birth 
end  bravery.  Glory  and  emulation  prompted  them  to 
arms,  and  revenge  directed  thofe  arms  againft  the  bar- 
barians. Jafon,  Admetus,  and  other  chieftans  of  Thef- 
faly,  having  equipped  a  fmall  fleet  in  the  neighbouring 
harbour  of  Ioleus,  and  particularly  the  fhip  Argo,  of 
fuperior  fize  and  conftrudtion  to  any  before  known, 
were  animated  with  a  defire  to  vifit  foreign  lands,  to 
plant  colonies  in  thofe  parts  of  them  that  appeared  moft 
delightful,  and  to  retort  on  their  inhabitants  the  inju- 
ries which  Greece  had  fuffered  from  ftrangers.  The 
princes  of  the  north  having  proclaimed  this  fpirited 
defign  over  the  central  and  fouthern  provinces,  the 
ftandard  of  enterprize  and  glory  was  fpeedily  furronnd- 
ed  by  the  flower  of  the  Grecian  youth,  who  eagerly 
embraced  this  honourable  opportunity  to  fignalize  their 
manly  valour.  Peleus,  Tydeus,  Telamon,  and  in  ge- 
neral the  fathers  of  thofe  heroic  chiefs  who  in  the 
fucceeding  age  flione  with  diltinguiuied  lnftre  in  the 
plains  of  Troy,  are  numbered  among  the  leaders  of 
the  Argonauts.  They  were  accompanied  by  the  chofen 
warriors,  and  by  the  venerable  prophets,  of  their  re- 
fpective  tribes  ;  by  an  Efculapius,  the  admired  father 
of  the  healing  art ;  and  by  the  divine  Orpheus,  whofc 
fublime  genius  was  worthy  to  celebrate  the  amazing 
feries  of  their  adventures. 

"  Thefe  adventures,  however,  have  been  too  much 
adorned  by  the  graces  of  poetry,  to  be  the  proper  fub- 


hiftorians,  the  adventure  was  named  the  expedition  of   jects  of  hiftorical  compofition.  The  defigns  of  the  Ar- 


the  golden  fleece.  Sir  Ifaac  Newtown  thinks  that  this 
expedition  was  really  an  embafly  fent  by  the  Greeks, 
during  the  inteftine  divifions  of  Egypt  in  the  reign  of 
Amenophis,  to  perfuade  the  nations  upon  the  coaft  of 
the  Euxine  and  Mediterranean  feas,  to  take  that  op- 
portunity of  ihaking  off  the  yoke  of  Egypt,  which  Se- 
foftris  had  laid  upon  them  ;  and  that  fetching  the  gol- 
den fleece,  was  only  a  pretence  to  cover  their  true 
defign. 

But  the  moft  judicious  and  fatisfactory  account  of 
the  Argonautic  expedition  feems  to  be  that  given  by 
Dr  Gillies  in  his  hiftory  of  Greece.  "  The  northern 
diltricts  of  Theflaly  being  peculiarly  expofed  to  the 
dangerous  fury  of  invaders,  the  petty  princes  of  that 
province  entered  into  a  confederacy  for  their  mutual 
defence.  They  aflembled  in  fpring  and  autumn  at 
Thermopylse,  a  place  afterwards  fo  illuftrious,  and  then 
governed  by  Amphietyon,  a  defcendant  of  Deucalion, 
whofe  nameis  immortalized  in  the  Amphiftyonic coun- 
cil. The  advantages  which  the  confederates  derived 
from  this  meafure,  were  foon  perceived  by  their  neigh- 
bours. The  central  ftates  gradually  acceded  to  their 
alliance  ;  and  about  the  middle  of  the  fourteenth  cen- 
tury before  Chrift,  Acrilius  king  of  Argos,  and  other 
princes  of  the  Peloponnefus,  were  allowed  to  lhare  the 
benefits  and  fecurity  of  this  ufeful  aflbciation.  See 
Amphictyons. 

"  After  this  event,  the  Amphictyons  appear  to  have 
lone;  confined  themlclves  to  the  original  purpofe  of 
their  inftiuition.  The  ftates,  whofe  meafures  were  di- 
rected by  this  aflembly,  found  fuflicicnt  occupation  in 
defending  their  own  territories  ;  and  near  a  century 
elapfed,  bcfor«  they  undertook,  by  common  confent, 


gonauts  are  vieled  under  the  allegorical,  or  at  leafl 
doubtful,  phrafe,  of  carrying  off  the  golden  fleece  ;  which, 
though  eafily  explained,  if  we  admit  the  report  that 
the  inhabitants  of  the  eaftern  banks  of  the  Euxine  ex- 
tended fleeces  of  wool,  in  order  to  collect  the  golden 
particles  which  were  carried  down  by  the  torrents  from 
Mount  Caucafus,  is  yet  defcribed  in  fuch  various  lan- 
guage by  ancient  writers,  that  almoft  every  modern 
who  examines  the  fubject,  thinks  himfelf  intitled  to 
offer,  by  way  of  explanation,  fome  new  conjecture  of 
his  own.  But  in  oppofition  to  the  moft  approved  of 
thefe  conjectures,  we  may  venture  to  affirm,  that  the 
voyage  to  Colchis  was  not  undertaken  with  a  view  to 
eftablilh  extenfive  plans  of  commerce,  or  to  fearch  for 
mines  of  gold,  far  lefs  to  learn  the  imaginary  art  of 
converting  other  fubftances  into  that  precious  metal ; 
all  fuch  motives  fuppofing  a  degree  of  fpeculation  and 
refinement  unknown  in  that  age  to  the  gallant  but  nn- 
inftructed  youth  of  Theflaly.  The  real  object  of  the 
expedition  may  be  difcovered  by  its  confequenccs.  The 
Argonauts  fought,  conquered,  and  plundered  ;  they 
fettled  a  colony  on  the  Ihores  of  the  Euxine  ;  and  car- 
ried into  Greece  a  daughter  of  the  king  of  Colchis, 
the  celebrated  Medea,  a  princefs  of  Egyptian  extrac- 
tion, whofe  crimes  and  enchantments  are  condemned 
to  eternal  infamy  in  the  immortal  lines  of  Euripides." 
Argonauts  oj'StNicholas^'is  the  nameof  amilitary 
order  inftituted  by  Charles  III.  king  of  Naples,  in 
the  year  1 382,  for  the  advancement  of  navigation,  or, 
as  fome  fay,  merely  for  preferving  amity  among  the 
nobles.  They  wore  a  collar  of  fliells,  inclofcd  in  a  (li- 
ver crefcent,  whence  hung  a  (hip  with  this  device,  Non 
credo  tempori,    '<  I  do  not  truft  time."     Hence  thefe 
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Argonaut  knights  came  to  be  called  knights  of  the 
/he//.  They  received  the  order  of  StBafil,  archbifliop 
of  Naples ;  and  held  their  aflemblies  in  the  church  of 
St  Nicholas,  their  patron. 

,  ARGOPHYLLUM,  White-leaf  (For ft.  Nov. 
Cen.) :  A  genus  of  the  monogynia  order,  belonging 
to  the  pentandria  clafs  of  plants.  The  capfule  is  tri- 
locular ;  the  nectarium  is  pyramidal,  pentagonous,  and 
the  length  of  the  corolla.  There  is  but  one  fpecies, 
the  netidum  or  glofTy,  a  native  of  New  Caledonia. 
This  genus  has  great  affinity  with  the  ivy;  but  differs 
in  the  nettarium,  and  perhaps  in  the  fruit. 

ARGOS.  an  ancient  name  of  Peloponnefus ;  from 
Argos,  one.of  the  kings,  (Homer,  Strabo). 

Argos,  the  capita),  and  an  inland  town,  of  Argo- 
lis  or  Argeia.  It  had  different  furnames;  as  Achai- 
cum,  from  the  country,  or  an  ancient  people,  (Ho- 
mer) ;  Hippium,  from  its  breed  of  horfes ;  mdlnachium, 
from  the  river  Inachus,  which  runs  by,  or  from  Ina- 
chus  the  founder  of  the  kingdom,  whofe  name  was  al- 
fo  given  to.  the  river.  The  Argives  related,  that  this 
was  one  of  the  river-gods  who  adjudged  the  country  to 
Juno,  when  ftie  contended  for  it  with  Neptune,  which 
deity  in  return  made  their  water  to  vanilh ;  the  reafon 
why  the  Inachus  flowed  only  after  rain,  and  was  dry  in 
fumm.er.  The  fource  was  a  fpring,  not  copious,  on  a 
mountain  in  Arcadia,  and  the  river  fcrved  there  as  a 
boundary  between  the  Argives  and  Mantineans. 

Ancient  Argos  flood  chiefly  on  a  flat.  The  fprings 
were  near  the  furface ;  and  it  abounded  in  wells,  which 
were  faid  to  have  been  invented  by  the  daughters  of 
Danaus.  This  early  perfonage lived  in  the  acropolis 
or  citadel,  which  was  named  Larijfa,  and  accounted 
moderately  flrong.  On  the  afcent  was  a  temple  of 
Apollo  on  the  ridge,  which  in  the  fecond  century  con- 
tinued the  feat  of  an  oracle.  The  woman  who  pro- 
phefied  was  debarred  from  commerce  with  the  male 
fex.  A  lamb  was  facrificed  in  the  night,  monthly ; 
when,  on  tafting  of  the  blood,  fhe  became  poffefTed 
with  the  divinity.  Farther  on  was  a  ftadium,  where 
the  Argives  celebrated  games  in  honour  of  Nemean 
Jupiter  and  of  Juno.  On  the  top  was  a  temple  of  Ju- 
piter, without  a  roof,  the  ftatue  off  the  pedeftal.  In 
the  temple  of  Minerva  there,  among  other  curious  ar- 
ticles, was  a  wooden  Jupiter,  with  an  eye  more  than 
common,  having  one  in  the  forehead.  This  ftatue,  it 
was  faid,  was  once  placed  in  a  court  of  the  palace  of 
Priam,  who  fled  as  a  fuppliant  to  the  altar  before  it, 
when  Troy  was  facked.  In  this  city  was  alfo  the 
brazen  tower  in  which  Dan'a'e,  being  confined  there 
by  her  father,  was  deflowered  by  Jupiter. 

Argos  retains  its  original  name  and  fituation,  Hand- 
ing near  the  mountains  which  are  the  houndary  of  the 
plain,  with  Napoli  and  the  fea  in  view  of  it.  The 
mining  houfes.  are  whitened  with  lime  or  plafter. 
Churches,  mud-built  cottages  and  walls,  with  gardens 
and  open  areas,  are  interfperfed,  and  the  town  is  of 
confiderable  extent.  Above  the  other  buildings  towers 
a  very  handfome  mofque  fliaded  with  folemn  cypreffes ; 
and  behind  is  a  lofty  hill,  brown  and  naked,  of  a  coni- 
cal form,  the  fummit  crowned  with  a  negle&ed  caftle. 
The  deyaflations  of  time  and  war  have  effaced  the  old 
city.  We  look  in  vain  (fays  Mr  Chandler)  for  vefti- 
ges  of  its  numerous  edifices,  the  theatre,  the  gymna- 
fiura,  the   temples,  and  monuments,   which  it  once 


boafted,  contending  even  with  Athens  in  antiquity  and 
in  favours  conferred  by  the  gods. 

Argos  Amphilochicuui,  (Thucydides,  a  city  of  A- 
carnania,  (Scylax,  Pliny);  its  territory  Am  philochia: 
fituate  on  the  eaftfide  of  the  Sinus  Ambracius,  (Thu- 
cydides) ;  diftant  one  hundred  and  eighty  ftadia  to  the 
fouth-eaft  of  Ambracia,  (Polybius).  Alfo  called  Ar- 
gia  Amphilochis ,  (Mela) ;  AmphUoci,  and  Amphilochici, 
the  people,  (Stephanus).  The  name  is  from  Amphilo- 
chus,  fon  of  Amphiaraus;  and  from  Argos,  the  name 
of  his  country,  in  Peloponnelus,  (Thucydides). 

Argos  Hippium.  Sec  Argos  in  Peloponnefus,  fu- 
pra. 

Argos  Hippium,  the  ancient  name  of  Arpi ;  but 
Lampe  is  a  ftill  more  ancient;  afterwards  called  Argy- 
rippa,  and  Argippa  ;  built  by,  and  the  reiidence  of, 
Diomedes,  on  the  Cerbalus,  (Virgil) ;  afterwards  a 
large  and  populous  city,  (Livy):  a  town  of  Apulia; 
now  in  ruins,  and  the  place  called  Arpi. 

Argos  Pe/a/gicum,  (Homer);  an  appellation  denot- 
ing Theflaly  ;  fo  called  from  the  Pelafgi. 

Argos  Partus,  a  port  of  Tufcany,  (Strabo) :  now 
Porto  Ferraro,  in  the  north  of  the  ifland  of  Elba.  E. 
Long.  11.  30.  Lat.  42.  3J. 

ARGUIM,  an  ifland  on  the  coaft  of  Africa,  about 
fixteen  miles  diftant  from  Cape  Blanco,  fituated  in  W. 
Long.  16.  30.  N.  Lat.  20.  20.  It  is  fcarce  two  miles 
in  length  ;  notwithftanding  which,  it  was  aboneof  con- 
tention for  87  years  between  the  Portuguefe,  Dutch, 
Englilh,  and  French;  and,  after  a  variety  of  fortune, 
has  at  laft  been  totally  abandoned. 

This  illand  was  firft  difcovered  by  the  Portuguefe  in 
1 444,  when  a  fleet  bound  to  the  Eaft  touched  at  Arguim, 
and  from  fome  little  trade  carried  on  with  the  natives,  it 
was  imagined  that  a  fettlement  there  might  be  of  fome 
advantage  to  Portugal.  In  confequeiice  of  this  opi- 
nion, a  fort  was  erected  on  the  ifland,  and  the  Portu- 
guefe enjoyed  the  peaceable  pofleilion  of  it  till  1633. 
At  this  time  the  Dutch  having  received  a  minute  ac- 
count of  the  condition  of  the  ifland,  refolved  to  attack 
it;  and  accordingly  landed  without  moleftation  from  the 
garrifon,  which  was  too  weak  to  oppofe  them.  The 
Portuguefe,  however,  defended  themfelves  with  great 
intrepidity,  and  at  laft  furrendered  upon  honourable 
terms.  The  Dutch  immediately  fet  about  repairing  the 
fortifications,  and  fecuring  it  in  the  beft  manner  they 
could:  however,  in  1665,  the  fort  was  reduced  almoft 
to  an  heap  of  rubbifh  by  an  Englifh  fquadron  ;  but  as 
the  fortifications  were  totally  deftroyed,  and  only  afmall 
garrifon  left  there,  it  was  eafily  retaken  by  the  Dutch 
the  next  year.  They  nowredoubled  their  diligence  in 
ftrengthening  the  illand,  entering  into  alliance  with 
Moorifli  chiefs,  procuring  a  number  of  families  to  fettle 
under  protection  of  the  fort,  and  giving  extravagant 
prices  for  gums,  in  order  to  monopolize  the  gum-trade. 
By  this  means  the  gum-trade  of  the  French  Senegal 
company  was  almoft  entirely  deftroyed;  upon  which 
they  fitted  out  a  fquadron,  difpofTefied  the  Dutch,  and 
had  the  ifland  finally  ceded  to  them  by  the  treaty  of 
Niraeguen. 

Though  the  Dutch  now  feemed  to  be  totally  expel- 
led, they  refolved  not  to  part  fo  ealily  with  fuch  a  va- 
luable fettlement.  Under  pretence  of  being  fubjects 
of  the  Elector  of  Brandenburg,  therefore,  they  erect- 
ed one  of  the  forts  which  had  been  demolifhed,  and 
M  m  2  there 
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there  maintained  themfelves  in  fpite  of  the  utmoft  en- 
deavours of  the  French  company  to  difpoflefs  them. 
Nuinberlefs  were  the  memorials,  protefts,  refcripts,  &c. 
which  were  publiihed  upon  this  occafiou,  till  anew  war 
in  1,701  put  an  end  to  them.  In  171 7,  however,  the 
French  company  having  found  all  their  remonftrances 
ineffectual,  fitted  out  a  new  fquadron;  but  this  arma- 
ment did  not  arrive  at  Arguim  before  Feb.  26th,  1721. 
The  Datch  defended  themfelves  with  fuch  intrepidity 
and  conduct  as  had  almoft  baffled  the  utmoft  efforts  of 
the  French  ;  but  the  latter  having  found  means  to  draw 
offa  Moorifh  chief  from  his  allegiance,  the  Dutch  were 
obliged  to  evacuate  Arguim,  and  retire  to  Portendic, 
where  they  fortified  themfelves,  determining  to  watch 
afavourable  opportunity  for  recovering  their  fettlement 
at  Arguim.  This  was  not  long  wanting,  by  means  of 
the  weaknefs  of  the  garrifon  and  the  imprudence  of 
Duval  the  French  director;  who  having  quarrelled 
with  the  Moors,  was  furprifed,  defeated,  and  killed  by 
them  ;  in  confequence  of  which,  the  fettlement  fell  again 
into  the  hands  of  the  Dutch  on  the  nth  of  Jan.  172-2. 
In  172?,  the  Dutch  were  attacked  by  another  French 
fquadron  under  the  command  of  the  Sieur  Riguadiere. 
This  gentleman  boafted  that  the  fort  could  not  hold 
out  one  day;  but  though  he  prevailed  fo  far  as  to  get 
polfcllion  of  the  cifterns  which  contained  the  water  of 
the  beiicged,  he  was  at  laft  Ihamefully  repulfed,  and 
forced  to  raife  thefiege  with  precipitation.  The  Dutch, 
however,  did  not  long  enjoy  the  pofTeffion  which  they 
had  fo  bravely  defended  ;  for,  in  1 725,  their  fort  was 
entirely  demoliflied  by  the  French  under  Du  Cafle,  and 
has  never  lince  been  rebuilt  by  any  European  nation. 

ARGUMENT,  in  rhetoric  and  logic,  an  inference 
drawn  from  preinifes,  the  truth  of  which  is  indifputa- 
We,  or  at  leaft  highly  probable.     See  Logic. 

Argument,  in  matters  of  literature,  denotes  alfo 
the  abridgment  or  heads  of  a  book,  hiftory,  comedy, 
chapter,  &c.     See  Syllabus. 

ARGUMENTATION,  the  aft  of  inventing  or 
framing  arguments,  of  making  inductions,  and  drawing 
conclufions.     See  Induction,  Zee. 

Argumentation,  according  to  Cicero,  is  the  deliver- 
ing or  unfolding  of  an  argument. — The  matter  of  ar- 
gumentation is  propofitions ;  the  form,  their  due  dif- 
pofition,  with  regard  to  one  another,  fo  as  a  conclu- 
fion  may  be  drawn  from  them.  See  Enthymeme, 
Proposition,  Ratiocination,  Sorites,  Syl- 
logism, &c. 

ARGUS,  in  fabulous  hiftory,  was  the  fen  of  Ari- 
ftor,  and  had  100  eyes,  50  of  which  were  always  o- 
pen.  Juno  made  choice  of  him  to  guard  Io,  whom 
Jupiter  had  transformed  into  a  white  heifer;  but  Jupi- 
ter, pitying  Io  for  being  fo  clofely  confined,  fent  Mer- 
cury, who,  with  his  flute,  charmed  Argus  to  fleep, 
fealcd  up  his  eyes  with  his  caduceus,  and  then  cut  off 
his  head  ;  when  Juno,  to  reward  his  fidelity,  turned 
him  into  a  peacock,  and  placed  his  eyes  in  his  tail. 

ARcvs-Shell,  a  fpecies  of  porcelain-lhell,  beauti- 
fully variegated  with  fpots,  rcfembling  in  fome  mea- 
fure  thofe  in  a  peacock's  tail. 

APiGUTI/E,  witty  and  acute  fayings,  which  com- 
monly fignify  fomething  further  than  what  their  mere 
words  at  firft  fight  feem  to  import. — Writers  on  rhe- 
toric fpeak  of  divers  fpecies  t>f  argutiae,  viz. 

Akcutim  ab  alieiio,  when  foiatttog-is  laid,  which 
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feems  repugnant  either  to  the  nature  and  property  of 
a  thing,  or  to  common  cuftom,  the  laws,  &c.  which 
yet  in  reality  is  confiftent  therewith ;  or  when  fome- 
thing is  given  as  a  reafon  of  another,  which  yet  is  not 
the  reafon  of  it.  For  inftance,  Si  Cuius  nihil  didicijfet, 
erraffet  t/tinus  :  again,  Aureum  hoc  fieculum  eft,  quia 
plurimus  jam  auro  honos  venit. 

Argut/m  ab  Ulufione,  thofe  wherein  allufion  is  made 
to  fome  hiftory,  fable,  fentence,  proverb,  or  the  like  ; 
e.  gr.  Multi  umbravi  captant  ir  cartiem  amittunt. 

Arcutim  a  camparatis,  when  two  things  are  com- 
pared together,  which  yet  at  firft  fight  appear  very  dif- 
ferent from  each  other,  but  fo  as  to  make  a  pretty  kind 
of  fimile  or  diflimile ;  e.  gr.  Par  eft  pauper  nil  cupiens 
principi  omnia  habenti. 

Arcutim  a  repugnaiitibus,  when  two  tilings  meet  in 
a  fubject,  which  yet  regularly  cannot  be  therein;  or 
when  two  things  are  oppofed  to  each  other,  yet  the 
epithet  of  the  one  is  attributed  to  the  other ;  e.  gr.  Du?a 
tacent  clamant. 

ARGYLE  (dukes  of).     See  Campbell. 

ARGYLLSHIRE,  or.  Argathilia,  in  Scotland, 
which  together  with  Perthihire  and  the  Wefteru 
Iflands,  is  faid  to  have  conftituted  the  ancient  kingdom 
of  the  Scots,  while  the  reft  of  Caledonia  was  fubject  to 
the  Picts  and  Romans,  comprehends  Kintyre,  Knap- 
dale,  Argyle  proper,  Cowal,  and  Lorn.  It  is  bound- 
ed on  the  foitth  by  the  Irifli  fea  and  the  Frith  of 
Clyde;  ontheeaft,  by  Perthihire ;  on  the  north-eaft, 
by  Lochaber ;  and  on  the  north-weft,  byfeveral  Iflands. 
The  extent  of  it  from  fouth  to  north,  between  the  Mull 
of  Kintyre  and  the  point  of  Ardnamurchan  where  it 
joins  the  fliire  of  Invernefs,  is  about  114  miles;  and 
the  breadth  in  fome  places,  including  the  ifles,  to  70. 
This  country,  like  all  other  parts  of  the  Highlands, 
affords  a  very  wild  and  horrid  profpeet  of  hills,  rocks, 
and  huge  mountains,  piled  upon  each  other  in  a  ftu- 
pendous  and  dreadful  diforder  ;  bare,  bleak,  and  bar- 
ren to  the  view ;  or  at  beft  covered  with  fliagged  heath, 
which  appears  black  and  difmal  to  the  eye,  except  in 
the  fummer,  when  it  is  variegated  with  an  agreeable 
bloom  of  a  purple  colour.  The  coaft  of  Argyle  is 
rocky :  yet  indented  with  bays  and  inlets,  that  afford 
good  harbours  for  fhipping.  The  country  is  well  wa- 
tered by  rivers,  brooks,  and  lakes,  abounding  with  fiih ; 
the  vales  and  flat  parts  of  it  are  cultivated  for  corn ; 
the  mountains  feed  an  innumerable  quantity  of  black 
cattle,  which  run  wild  among  the  hills  in  winter  as 
well  as  fummer;  the  heath  and  woods,  of  which  there 
is  a  considerable  number,  afford  lhelter  to  deer,  roe- 
bucks, and  all  forts  of  game  in  great  plenty  :  the  cir- 
cumambient fea,  with  its  locks,  bays,  and  harbours, 
pours  forth  myriads  of  filh;  but  the  innate  wealth 
of  the  country  is  dug  from  the  bowels  of  the  moun- 
tains in  iron,  copper,  lead,  and  other  metals  and  mi- 
nerals. 

Argyle  is  the  feat  of  a  provincial  fynod,  con/ifting 
of  five  prefbyteries  and  49  parilhes ;  and  gives  the  titles 
of  duke  and  earl  to  the  noble  family  of  Campbell,  the 
moft  powerful  of  all  the  Scottifh  nobility.  The  duke 
of  Argyle  is,  by  hereditary  right,  great  mafter  of  the 
king's  honfehold  in  Scotland ;  admiral  of  the  Weftern 
ides;  general  of  Denoon  caftle;  keeper  of  Dunftaff- 
nage  and  Carrick:  and,  before  the  jurifdictions  were 
aboliflicd,  enjoyed  other  hereditary  offices,  which  ren- 
dered' 
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Argyle-    dered  him  too  powerful  as  the  fubject  of  a  limited  mo- 
fliire      narchy.     He  ftill  pofTelTes  many  royalties  ;  his  vaflals, 
|T       even  of  the  name  of  Campbell,  are  fo  numerous,  and 
Argyripg^  his  influence  extends  fo  far,  that  he  could,  on  occafion, 
bring  3000  or  4000  fighting  men  into  the  field.     Ar- 
gylefhire  is  in  general  peopled  by  this  clan;  and  affords 
a  great  number  of  caftlesand  feats  belonging  to  gentle- 
men who  hold  of  the  duke,  and  boaft  themfelves  de- 
fcended  from  his  family. 

Argyle  Proper  is  bounded  by  Knapdale  and  Cowal 
on  the  fouth  ;  Lochaber  on  the  north  ;  Lennox  and 
the  Grampian  hills  on  the  eafl;  and  Lome  on  the  weft. 
It  lies  between  Lochfyn  and  Lochow;  which  laft  is  a 
frefli-water  lake,  about  a  mile  broad,  but  extending  24 
in  length,  including  12  illands,  on  two  of  which  there 
are  the  caftles  of  Enconel  and  Glenurquhart.  This 
lake  which  gives  the  title  of  vifcount  to  the  duke  of 
Argyle,  iffues  in  the  river  Aw,  which,  after  a  courfe 
of  fix  or  feven  miles,  enters  Loch  Ettiff,  and  this  falls 
into  the  weft  fea,  oppofite  to  the  ifle  of  Mull  :  all  thefe 
abound  with  excellent  trout  and  falmon.  Argylefhire 
fends  one  member  to  parliament. 

When  the  projected  canal  fhall  be  completed,  and 
fome  villages  and  harbours  ere&ed,  the  populous  coun- 
ty of  Argyle  (Mr  Knox  affirms)  will  become  one  of 
the  moft  valuable  provinces  in  the  Britifh  empire.  It 
abounds  in  black  cattle,  fheep,  aiid  filh,  though  the 
latter  are  lefs  numerous  than  thofe  on  the  more  nor- 
thern fhores.  Warned  on  both  fides  by  the  fea,  deep- 
ly indented  by  navigable  lakes  and  bays  ;  having  an 
eafy  communication  with  the  fifliing  grounds  on  the 
North  Highlands ;  with  Glafgow,  and  the  trading 
towns  on  the  Clyde  ;  with  Ireland,  Wales,  Whiteha- 
ven, Liverpool,  Briftol,  and  other  marts  on  the  weft 
coaft  of  England,  we  may  eafily  conceive,  that  the  pe- 
riod is  at  no  great  diftance,  when  Argylefhire  will  be- 
come a  great  commercial  county.  To  corroborate  this 
opinion,  he  obferves,  that  after  a  veflel  gets  under  fail 
from  this  coaft,  fhe  enters  at  once  into  the  Atlantic, 
where  fhe  meets  with  no  interruption  till  fhe  makes  the 
coaft  of  America  or  the  Weft-Indies.  The  line,  there- 
fore, which  nature  points  out  for  the  inhabitants,  is, 
that  of  falt-making,  fiftiing,  fhip-building,  freights  or 
the  carrying  trade ;  foap  and  glafs-making,  by  means 
of  the  kelp  upon  their  fhores,  and  fand  found  upon  Gia 
ifland,  which  is  adapted  for  the  latter. 

ARGYRASPIDES,  or  Argyroaspides,  in  anti- 
quity, perfons  armed  with  filver  bucklers,  or  bucklers 
filvered. 

The  argyrafpides,  according  to  Quintus  Curtius, 
made  the  fecond  corps  of  Alexander's  army  ;  the  firft. 

•was  the  phalanx According  to  Juftin's  account,  lib. 

xii.  chap.  7.  Alexander  having  penetrated  into  India, 
and  extended  his  empire  as  far  as  the  ocean ;  for  a  mo- 
nument of  his  glory,  ordered  the  armour  ofhisfoldiers, 
and  the  houfings  of  his  horfes,  to  be  adorned  with  fil- 
ver. And  hence  commanded  them  to  be  called  argy- 
rafpides, from  the  Greek  ap^t/poc,  filver,  and  wita, 
buckler. 

By  this  author  it  fhould  feem,  that  Alexander's 
■whole  army  were  called  argyrafpides. — After  that 
prince's  death,  the  agyrafpides  defpifed  all  other 
chiefs  of  the  army,  difdaining  to  obey  any  other,  ha- 
ving borne  arms  under  Alexander. 

ARGYRIP^E.    Sw/ixGos-Hippiim. 


ARGYRUNTUM,  a  maritime  town  of  Illyria, 
(Ptolemy,  Pliny).  Now  Novigrad,  a  town  of  Dalma- 
tia.     E.  Long.  17.  30.  Lat.  44.  30. 

ARHUSEN,  a  diocefe  of  North  Jutland  in  Den- 
mark, to  the  fouth  of  Wilburg,  about  60  miles  in 
length  and  3©  in  breadth.  It  contains  two  capital 
cities,  called  Arhufen  and  Rainier  ;  beiidcsfeveral  mar- 
ket-towns of  lefs  note,  and  upwards  of  300  villages. 
Arhufen,  one  of  the  capitals,  is  advantageoufly  fitua- 
ted  on  the  coaft  of  the  Baltic  Sea,  at  the  mouth  of  the 
river  Guda,  which  runs  through  it ;  and  it  is  furround- 
ed  with  forefts  full  of  game.  E.  Long.  10.  o.  N.  Lat. 
56.  ro. 

ARIA,  one  of  the  ancient  names  of  Thrace,  (Ste- 
phanus) ;  that  is  martial,  from  the  character  of  the 
people,  whofe  country  Euripides  calls  the  refidence  of 
Mars  and  Sophocles  his  place  of  nativity. 

Aria,  and  Ariana  (anc.  geog.)  whether  the  fame 
or  diftinct  countries  authors  are  not  agreed.  Ptolemy 
has  only  Aria,  and  knows  nothing  about  Ariana.  Pliny 
mentions  only  Ariana,  and  fays  nothing  about  Aria  ; 
but  diftinguifhes  between  the  Arii  and  Ariani :  Par- 
thia,  he  fays,  has  the  Arii  to  the  eaft,  Carmsnia  and 
the  Ariani  to  the  fouth  ;  from  which  it  is  conjectured, 
the  Ariani  extended  farther  than  the  Arii,  and  compri- 
fed  the  Gedrofii  and  the  Drangae.  Arrian  has  only 
Aria  and  Arii,  and  is  filent  about  Ariana.  But  Strabo 
gives  more  extenfive  bounds  to  Ariana  than  to  Aria, 
without  particularly  defining  them  :  only  in  general 
he  fays,  that  Ariana  begins  from  India,  and  quotes  Era- 
tofthenes  ;  according  to  whom,  Ariana  is  bounded  by 
the  Indus  on  the  eaft  ;  on  the  fouth,  by  the  Great  Sea ; 
by  Paropamifus  on  the  north,  and  by  the  mountains, 
quite  to  Portas  Cafpise  ;  on  the  weft,  by  the  fame  boun- 
daries by  which  Parthia  is  feparated  from  Media,  Car- 
mania  from  Parastacene  and  Perfia  :  and  thus  Ariana 
is  extremely  extenfive. — Aria  has  its  limits  thus  de- 
fcribed  by  Ptolemy :  On  the  north,  fome  parts  of  Mar- 
giana  and  Baclxiana  ;  on  the  eaft,  the  Paropamifidse  ; 
on  the  fouth,  the  Drangiana  :  and  Strabo  fays,  the  A- 
rii  adjoin  to  the  the  Paropamifidce  on  the  weft. 

Aria,  called  Ariapelts,  (Strabo)  :  Now  Herat,  in 
Chorafan,  fet  down  in  an  ancient  map  as  fituated  on 
the  river  Arias,  which  probably  gave  name  to  the  coun- 
try Aria.  Arrian  calls  the  river  Areios  ;  Pliny,  Arius  ; 
Ammian,  Arias;  now  Heri,  which  runs  by  Alexan- 
dria, alfo  called  Alexandria  Arion  or  Ariorum. 

ARIADNiEA,  in  Grecian  antiquity,  two  feftivals 
at  Naxos,  in  honour  of  two  women  named  Ariadne. 
One  of  them  being  the  daughter  of  king  Minos,  they 
had,  in  thefolemnity  dedicated  to  her,  a  fhe  w  of  forrow 
and  mourning ;  and,  in  memory  of  her  being  left  by 
Thefeus  near  the  time  of  child-birth,  it  was  ufual  for 
a  young  man  to  lie  down  and  counterfeit  all  the  ago- 
nies of  a  woman  in  labour.  This  feflival  is  faid  to  be 
firft  inftituted  by  Thefeus,  to  atone  for  his  ingratitude 
to  that  princefs. — The  other  Ariadne  was  thought  to 
be  of  a  gay  and  fprightly  temper ;  and  therefore  her 
feftival  was  obferved  with  mufic  and  other  expreffions 
of  mirth  and  joy. 

ARIADNE,  daughter  of  Minos  king  of  Crete. 
Thefeus  being  fent  to  deftroy  the  Minotaur,  Ariadne 
was  fo  taken  with  him,  that,  as  a  teftimony  of  her 
love,  fhe  gave  Thefeus  a  clue  of  thread  to  guide  him 
out  of  the  labyrinth.  Thefeus,  having  killed  the  Mi- 
notaur, 
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AriaJnii  uotaur,  carried  off  the  Athenians  he  had  relieved,  toge- 
ther with  Ariadne;  whom,  however, he  afterward  ior- 
,  fook. 

ARIADNIA,  in  antiquity.     SeeARiADN^A. 

ARIANA  (anc.  geog.),  an  exteniive  country,  com- 
prifing  Paropamifus,  Arachofia,  Drangiana,  andGedro- 
iia,  if  we  fuppofe  it  10  reach  the  fea.     See  Aria. 

ARIANNA,  a  finall  village  fix  miles  N.  E.  from 
the  city  of  Tunis.  Here  is  a  beautiful  range  of  the 
ancient  Carthaginian  aqueduct,  74  feet  high,  fup- 
ported  by  columns  16  feetfquare,  and  which  ftill  in? 
creafed  in  grandeur  the  nearer  it  approached  Carthage. 
The  ftones  are  all  diamond-cut.  Near  thisfpotfeveral 
ancient  mattamones,  or  fubterraneo'us  magazines  for 
corn,  have  been  difcovered  within  thefe  few  years,  ca- 
pable of  containing  100  bufhels,  ftrongly  arched  with 
large  fquare  ftones.  The  Moors  have  already  begun 
to  demolifh  them,  it  being  their  cuftom  to  do  fo  withe- 
very  thing  beautiful  as  foon  as  it  comes  to  light. 

ARIANO,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  in  the  Ulterior  Principality,  with  a  bifhop's 
fee.  Mr  Swinburne  defcribes  it  as  an  ugly  city,  built 
upon  the  uneven  fummit  of  a  mountain,  with  an  ex? 
tenfive  look-out  on  all  fides,  but  expofed  to  every  blaft 
that  blows.  It  docs  not  appear  to  be  fo  old  as  the  time 
of  the  Romans ;  therefore  fuppofed  to  owe  its  rife  to 
the  demolition  of  fome  neighbouring  town,  and  to  the 
advantages  its  fituation  afforded  for  difcovery  and 
defence.  It  is  but  a  poor  place,  without  trade  or 
manufactures  ;  having  declined  ever  fince  the  def- 
lation caufed  by  an  earthquake  in  1456.  It  reckons 
about  14,000  inhabitants,  and  no  lefs  than  20  paT 
rilhes  and  convents,  befides  an  ill-endowed  cathedral. 
The  wine  made  here  is  pale,  like  red  Champagne, 
which  it  alfo  refembles  in  a  certain  tartnefs,  exceed- 
ingly refrefhing  in  hot  weather.  The  foil  lies  up- 
on a  foft  agrillaceous  ftone.  At  a  fmall  diftance  to  the 
£aft  is  a  bank  conlifting  of  layers  of  volcanical  earths, 
interfperfed  with  thick  ftrata  of  oyfter-fhells. 

Below  the  town  is  a  convent  of  Dominicans,  whofe 
houfe,  within  thefe  laft  hundred  years,  has  been  thrice 
rebuilt,  having  been  as  often  thrown  to  the  ground  by 
earthquakes.  The  laft  and  m oft  deftruclive  happened 
in  1732,  fatal  to  all  the  country  that  lies  along  the 
caftern  verge  of  the  Appenine.  In  order  to  fecure  a 
retreat  in  cafe  of  future  accidents,  which  from  their  fi- 
tuation they  have  every  reafon  toexpect,  thefe  fathers 
have  conftructed  a  fmall  building  of  wood,  the  parts 
of  which  being  joined  together  with  ftrong  iron  chains, 
are  contrived  fo  as  to  have  a  proper  play,  and  by  yield- 
ing to  the  ofcillatory  motion  of  the  earth,  return  eafi- 
ly  to  their  equilibrium.  E.  Long.  15.  19.  N.  Lat. 
41.  8. 

ARIANS,  followers  of  Arius,  a  prefbyter  of  the 
church  of  Alexandria  about  the  year  31$  ;  who  main- 
tained, that  the  Son  of  God  was  totally  and  effentially 
diftinct  from  the  Father  ;  that  he  was  the  firft  and 
nobleft  of  thofe  beings  whom  God  had  created,  the 
inftrument  by  whofe  fubordinate  operation  he  formed 
the  univcrfe;  and  therefore  inferior  to  the  father  both 
in  nature  and  dignity  :  alfo,  that  the  Holy  Ghoft  was 
Hot  God,  but  created  by  the  power  of  the  Son. 

The  Arians  owned  that  the  Son  was  the  word,  but 
denied  that  word  to  have  been  eternal.  They  held, 
.that  Chrift  had  nothing  of  man  in  him  but  thefiefh,to 


which  the  \tyi;  or  Word  wasjoined,  which  was  the    Arir.ns. 

fame  as  the  foul  in  us.     See  Lardner's  Credibility,  &c.  ^"-v 

Vol.  IX.  b.  i.e.  69. 

The  Arians  were  firft  condemned  and  anathematiz- 
ed by  a  council  at  Alexandria  in  320,  under  Alexander, 
bifhop  of  that  city;  who  accufed  Arius  of  impiety, 
and  caufed  him  to  be  expelled  from  the  communion  of 
the  church  :  and  afterwards  by  380  fathers  in  the  ge- 
neral council  of  Nice,  affembled  by  Conftantine  in  the 
year  325.  But  notwithftanding  that,  it  was  not  ex- 
tinguifhed  ;  on  the  contrary,  it  became  the  reigning 
religion,  efpecially  in  the  Eaft,  where  it  obtained  much 
more  than  in  the  Weft.  Arius  was  recalled  from  ba- 
niihment  by  the  emperor  Conftantine  in  two  or  three 
years  after  the. council  of  Nice,  and  the  laws  that  had 
been  enacted  againft  him  were  repealed.  In  the  year 
3 3  j,  Athanafius,  his  zealous  opponent,  was  depofed 
and  banifhed  into  Gaul,  and  Arius  and  his  followers 
were  reinitiated  in  their  privileges,  and  received  into 
the  communion  of  the  church.  In  little  more  than  a 
year  after  this,  he  fell  a  victim  to  the  refentment  of 
his  enemies,  and  died  a  tragical  death,  occafioned  pro- 
bably by  poifon,  or  fome  other  violence.  The  Arian 
party  found  a  protector  in  Conftantinus,  who  fucceeded 
his  father  in  the  empire  of  the  Eaft ;  and  the  zeal  with 
which  he  abetted  them  produced  many  animofides  and 
tumults  to  the  time  of  his  death  in  the  year  362.  They 
underwent  various  revolutions,  perfecuting  and  oppref- 
fed,  under  fucceeding  emperors,  according  to  the  de- 
gree of  intereft  they  had  in  the  civil  power,  till  at 
length  Theodofms  the  Great  exerted  every  poffible  ef- 
fort to  fupprefs  and  difperfe  them. 

The  Arians  were  divided  into  various  feds,  of 
which  ancient  writers  give  an  account  under  the  names 
of  Semi-  Arians,  Eufebeans,  Aetians,  Er/nomians,  Aca- 
cians,  Pfathyrians,  and  others.  But  they  have  been 
commonly  diftributed  into  three  clafTes,  viz.  the  Genuine 
Arians,  Semi- Arians,  and  Eitnomans. 

Arianifm  was  carried  in  the  fifth  century  into  Afri- 
ca under  the  Vandals  ;  and  into  Afia  under  the  Goths  .- 
Italy,  the  Gauls,  and  Spain,  were  alfo  deeply  infected 
with  it ;  and  towards  the  commencement  of  the  fixth 
century,  it  was  triumphant  in  many  parts  of  Afia, 
Africa,  and  Europe.  But  it  funk  almoft  all  at  once, 
when  the  Vandals  were  driven  out  of  Africa,  and  the 
Goths  out  of  Italy,  by  the  arms  of  Juftinian.  How- 
ever, it  revived  again  in  Italy  under  the  protection  of 
the  Lombards  in  the  feventh  century. 

Erafmus  feems  to  have  aimed  in  fome  meafure  to 
reftore  Arianifm  atthe  beginning  of  the  fixteenth  cen- 
tury, in  his  Commentaries  on  the  New  Teftamenr. 
Accordingly,  he  was  reproached  by  his  adverfarieswith 
Arian  interpretations  and  gloffes,  Arian  tenets,  &c. 
To  which  he  made  little  anfwer,  fave  that  there  was 
no  hercfy  more  thoroughly  extinct  than  that  of  the 
Arians  :  Nulla  herefis  magis  extintta  qua?n  Arianorum. 
But  the  face  of  things  was  foon  changed.  Scrvetus, 
a  Spaniard  by  nation,  publiihed  in  1531  a  little  treatife 
againft  the  Trinity,  which  once  more  revived  the  opi- 
nions of  the  Arians  in  the  Weft.  Indeed  he  rather 
mowed  himfelf  a  Photinian  than  an  Arian  ;  only  that 
he  made. ufe  of  the  fame  paffages  of  Scripture,  and  the 
fame  arguments  againft  the  divinity  of  our  Saviour, 
with  the  proper  Arians. 

It  is  true,  Scrvetus  had  not,  properly  fpeaking,  any 

dif- 


A  R  I 


[     279    ] 


A  R  I 


Arians 


Arica. 


difciples;  but  he  gave  occafion  after  his  death  to  the 
forming  of  a  new  fyftem  of  Arianifin  in  Geneva,  much 
more  fnbtle  and  artful  than  his  own,  and  which  did 
not  a  little  perplex  Calvin.  From  Geneva  the  new 
Arians  removed  to  Poland,  where  they  gained  consi- 
derable ground;   but  at  length  became  Socinians. 

The  appellation  Arian  has  been  indifcriminately  ap- 
plied, in  more  modern  times,  to  all  thofe  who  confider 
Jefns  Chrift  as  inferior  and  fnbordinate  to  the  Father; 
and  whofe  fen.timents  cannot  be  fuppofed  to  coincide 
exactly  with  thole  of  the  ancient  Arians.  Mr  Whifton 
was'one  of  the  firft  divines  who  revived  this  controver- 
fy,  in  the  beginning  of  the  16th  century.  He  was 
followed  by  Dr.  Clarke,  who  publilhed  his  famous 
book  intitled  The  Scripture  Doclrine  of  the  Trinity,  Sec. 
In  confequence  of  which  he  was  reproached  with  the 
title  of  Sen/i-Ariau.  He  was  alfo  threatened  by  the 
convocation,  and  combated  by  argument.  Dr  Water- 
land,  who  has  been  charged  with  verging  towards  Tri- 
theifm,  was  one  of  his  principal  ad  verfaries.  The  hi- 
ftory  of  this  controverfy  during  the  prefent  century 
may  be  found  in  a  pamphlet,  intitled  An  account  of  all 
the  confiderable  books  and  Pamphlets  that  have  been 
•wrote  on  either  fide,  in  the  Controverfy  concerning  the 
Trinity,  from  the  year  1 712;  in  which  is  alfo  contain- 
ed an  account  of  the  Pamphlets  written  this  lafl  Year, 
on  each  fide,  by  the  Di/fenters  to  the  end  of  the  Tear 
1 719.     Publifhed  at  London,  1720. 

ARICINA,  in  mythology,  a  furname  of  Diana; 
under  which  appellation  fhe  was  honoured  in  the  foreft 
Aricine,  fo  called  from  Aricia  a  princefs  of  the  blood- 
royal  of  Athens.  Hippolytus,  to  whom  this  princefs 
was  married,  is  faid  to  have  erected  a  temple  to  Diana 
in  this  foreft,  where  he  was  concealed  after  his  refur- 
reclion  by  Efculapius,  and  to  have  eftablifhed  a  prieft 
and  feflivals. 

ARIAS  MONTANUS,  a  learned  Spanifh  divine, 
employed  by  Philip  II.  of  Spain,  to  publilh  another 
edition  of  the  Bible,  after  that  of  Cardinal  Ximenes ; 
which  he  finiihed  with  applaufe,  and  died  at  Seville, 
in  1598. 

ARICA,  a  port  town  of  South-America,  in  the 
province  of  Los  Charaes,  in  Peru.  It  was  formerly  a 
confiderable  place  :  but  the  earthquakes,  which  are  fre- 
quent here,  have  almoft  entirely  ruined  it;  for  there 
are  no  more  than  1  jo  families,  which  are  moftof  them 
blacks,  mulattoes,  and  Indians.  Moft  of  the  houfes 
are  made  with  canes  or  weds,  fet  upright,  and  bound 
together  with  cords  or  thongs  ;  and  as  it  never  rains 
here,  they  are  covered  only  with  mats,  which  makes 
the  place  look  at  a  diftance  like  a  heap  of  ruins. 

The  vale  of  Arica  is  about  a  league  wide,  and  fix 
leagues  long,  next  the  fea,  and  is  all  a  barren  country, 
except  the  fpot  where  the  old  town  flood,  which  is  di- 
vided into  little  meadows  of  clover  grafs  and  plots  for 
fugar  canes,  with  a  few  olive  and  cotton  trees  inter- 
jnixt.  This  vale  grows  narrower  as  it  runs  eaflward  : 
and  a  league  up  there  is  a  village,  where  they  begin  to 
cultivate  pimento  or  Jamaica  pepper,  which  is  planted 
throughout  all  the  reft  of  the  vale ;  and  there  are  fe- 
veral  farms,  which  produce  nothing  elfe,  that  bring  in 
the  value  of"  80,000  crowns  yearly.  The  Spaniards  of 
Peru  are  fo  ufed  to  this  pepper,  that  they  drefs  no 
provifton  without  it.  W.Long.  70.  15.  S.  Lat.  18. 
26. 


ARICONIUM,  a  town  of  the  Silures,  (Antonine)  ;  Ariconmi* 
now  Hereford,  (Camden).  W.  Long.  2.  42.  Lat.  52.6.         II 

ARIDAS,  a  kind  of  taftety,    manufactured  in  the  ^J'™*"'1"? 
Eaft  Indies  from  a  mining  thread  which  is  gotfrom  cer- 
tain herbs,  whence  they  arc  ftylcd  art  Jus  of  herbs. 

ARIDULLAM,  in  natural  hiftory,  a  kind  of  zar- 
nich  found  in  the  Eaft  Indies.     SeeZARNicH. 

ARIES,  in  zoology.     See  Ovis. 

Aries,  the  battering-ram.     See  B.4rT£Risc-Ram. 

Aries,  in  altronomy,  a  conflellation  of  fixed  ftars, 
drawn  On  the  globe,  in  the  figure  of  a  ram.  It  is  the 
firft  of  the  twelve  figns  of  the  zodiac,  from  which  a 
twelf  part  of  the  ecliptic  takes  its  denomination. 

ARILLUS,  an  improper  term  invented  by  Lin- 
naeus, and  defined  to  be  the  proper  exterior  coat  or  co- 
vering of  the  feed,  which  falls  off  fpontaneoufly. 

All  feeds  are  not  furnilhed  with  an  arillus;  in  many, 
a  dry  covering,  or  fcarf-lkin,  fupplies  its  place.  In 
Jeflamy  ;  hound's  tongue,  cynogloffum  ;  cucumber  ; 
fraxinella,  diilamhus  ;  ftaff-tree,  celaflrus  ;  fpindle- 
tree,  euonymus  ;  African  fpirasa,  diofma ;  and  the  cof- 
fee-tree, cojfea  ;  it  is  very  confpicuous. 

In  the  genus  hound's  tongue,  four  of  thefe  arilli,  or 
proper  coats,  each  unfolding  a  fingle  feed,  are  affix- 
ed to  the  ftylus  ;  and  in  this  circumftance,  fays  Lin- 
nseus,  does  the  eifencc  of  the  genus  confift.  In 
fraxinella,  the  arillus  is  common  to  two  feeds.  The 
ftaff-tree  has  its  feeds  only  half  involved  with  this 
cover. 

The  arillus  is  either  baccaius,  fucculent,  and  of  thfc 
nature  of  a  berry ;  as  in  the  fpindle-tree,  euonymus. 
Cartilagineus,  cartilaginous,  or  griftly  ;  as  in  the  A- 
frican  ipiraea,  diofma.  Coloratus,  coloured;  as  in  the 
ftaff-tree.  Elajlicus,.  endued  with  elafticity,  for  dif- 
perfing  the  feeds ;  as  is  remarkable  in  the  African  fpi- 
raea,  diofma,  and  fraxinella.  Sebar,  rough  and  knot- 
ty ;  as  in  hound's  tongue. 

Although  covered  with  an  arillus  or  other  dry  coat, 
feeds  are  faid  to  be  naked  (femina  nuda)  when  they 
are  not  inclofed  in  any  fpecies  of  pericarpium  or  fruit- 
velfel;  as  in  the  grafles,  and  the  labial i  or  lipped  flow- 
ers of  Tournefort,  which  correfpond  to  the  didynamia 
gymnofpermia  of  Linnaeus.  Seeds  are  faid  to  be  co- 
vered [feminu  tetla)  when  they  are  contained  in  afruit- 
velfel,  whether  capfule  pod,  or  pulpy  pericarpium,  of 
the. apple,  berry,  or  cherry  kind:  Sec  Semen).  This 
exterior  coat  of  the  feed  is,  by  fome  former  writers, 
ftyled  calyptra..    See  Calyptra. 

The  different  fkins  or  coverings  of  the  feed,  are  a- 
dapted,  fay  naturalifts,  forreceivingthenutritivejuices, 
and  tranfmitting  them  within. 

ARIMANIUS,  the  evil  god  of  the  ancient  Per- 
fians.  The  Perlian  Magi  held  two  principles :  a  good 
daemon,  or  god,  and  an  evil  one  :  the  firft  the  author 
of  all  good,  and  the  other  of  all  evil ;  the  former  they 
fuppofed  to  be  reprefented  by  light,  and  the  latter  by 
darknefs,  as  their  trneft  fymbols.  The  good  principle 
they  named  Tezad  or  Tezdan,  and  Ormozd 'or  Hormiz- 
da,  which  the.  Greeks  wrote  Oromafdes  ;  and  the  evil 
dsemon  they  called  Abriman,  and  the  Greeks  Arima- 
nius.  Some  of  the  Magians  held  both  thefe  principles 
to  have  been  from  all  eternity  ;  but  this  feci  was  repu- 
ted heterodox :  the  original  doclrine  being,  that  the 
good  principle  only  was  eternal,  and  the  other  created. 
— Plutarch    (De  JJide  et  Ofiride,  p.  369.)  gives  the 

following 
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Ariraaniu*  following  account  of  the  Magian  traditions  in  relation 
II         to  thefe  gods  and  the  introduction  of   evil  into  the 

Arimathea  worit^  vjZi  That  Oromazes  confined  of  moft  pure 
light,  and  Arimanius  of  darknefs ;  and  that  they  were 
at  war  with  each  other  :  that  Oromazes  created  fix 
gods  ;  the  firft,  the  author  of  benevolence :  the  fecond, 
of  truth  ;  the  third,  of  juftice,  riches,  and  the  plea- 
fure  which  attends  good  actions ;  and  that  Arimanius 
made  as  many,  who  were  the  authors  of  the  oppofite 
evils  or  vices  :  that  then  Oromazes,  triplicating  him- 
felf, removed  as  far  from  the  fun  as  the  fun  is  from  the 
earth,  and  adorned  the  heaven  with  liars,  appointing  the 
dog-ftar  for  their  guardian,  and  leader  :  that  he  alfo 
created  24  other  gods,  and  inclofed  them  in  an  egg  ; 
but  Arimanius  havingalfo  made  an  equal  number,  thefe 
lafl  perforated  the  egg,  by  which  means  evil  and  good 
became  mixed  together.  However,  the  fatal  time  will 
come,  when  Arimanius,  the  introducer  of  plagues  and 
famine,  mult  be  of  neceflity  utterly  deftroyed  by  the 
former,  and  annihilated  ;  then  the  earth  being  made 
plain  and  even,  mankind  mall  live  in  a  happy  itate,  in 
the  lame  manner,  in  the  fame  political  fociety,  and 
uiing  one  and  the  fame  language.  Theopompus  writes, 
that,  according  to  the  Magians,  the  faid  two  gods, 
during  the  fpace  of  3000  years,  alternately  conquer, 
and  are  conquered ;  that  for  other  3000  years,  they 
will  wage  mutual  war,  fight,  and  deftroy  the  works  of 
each  other,  till  at  laft  Hades  (or  the  evil  fpirit)  fliall 
perilh,  and  men  become  perfectly  happy,  their  bodies 
needing  no  food,  nor  calling  any  ihadow,  i.  e.  being 
perfectly  tranfparent. 

ARIMASPI,  (Pliny),  a  people  of  Sarmatia  Euro- 
pea,  to  the  fouth  of  the  Montes  Riphsei,  faid  by  Me- 
la to  have  but  one  eye  ;  a  fable  broached  by  Arilleas 
Proconneiius,  according  to  Herodotus. 

ARIMATHEA,  a  town  of  Judea,  (Evangelifts)  ; 
thought  to  be  the  fame  with  Ramatha,  1  Sam.  i.  and 
thus  in  the  tribe  of  Ephraim,  (Wells). — This  place 
is  now  called  Ramla  ;  and  is  in  a  very  ruinous  ftate, 
containing  nothing  but  rubbilli  within  its  boundaries. 
The  Aga  of  Gaza  refides  here  in  a  Serai,  the  floors  and 
walls  of  which  are  tumbling  down.  He  maintains 
about  one  hundred  horfemen,  and  as  many  Barbary 
foldiers,  who  (fays  Mr  Volney)  are  lodged  in  an  old 
Chriflian  Church,  the  nave  of  which  is  ufed  as  a  liable, 
and  in  an  ancient  kan,  which  is  difputed  with  them  by 
the  fcorpions.  The  adjacent  country  is  planted  with 
lofty  olive  trees,  difpofed  in  quincunces.  The  greatefl 
part  of  them  are  as  large  as  the  walnut  trees  of  France ; 
but  they  are  daily  penfhing  through  age,  the  ravages 
of  contending  factions,  and  even  from  fecret  mifchief ; 
for,  in  thefe  countries,  when  a  peafant  would  revenge 
himfelf  of  his  enemy,  he  comes  by  night,  and  faws  or 
cuts  his  trees  clofe  to  the  ground,  and  the  wound, 
which  he  takes  care  to  cover,  draining  of  the  fap  like 
an  ifllie,  the  olive  tree  languifhes  and  dies.  Amid 
thefe  plantations,  we  meet,  at  every  Hep,  with  dry 
wells,  cifterns  fallen  in,  and  vail  vaulted  refervoirs, 
which  prove  that,  in  ancient  times,  this  town  mull 
have  been  upwards  of  a  league  and  a  half  in  circumfe- 
rence. At  prefent  it  fcarcely  contains  two  hundred 
families.  The  little  land  which  is  cultivated,  by  a  few 
of  them,  belongs  to  the  Mufti,  and  two  or  three  per- 
10ns  related  to  him.  The  reft  content  themfelvcs with 
siting  cotton,    which  is  chiefly  purchafed  by  two 


French  houfes  efhblilhed  there.   The  only  remarkable 
antiquity  at  Ramla  is  the  minoret  of  a  ruined  mofque 
on  the  road  to  Yafa,  which  is  very  lofty ;  and  by  an  , 
Arabic  infeription  appears  to  have  been  built  by  the 
fultan  Saladin. 

ARIMINUM,  a  town  of  Umbria,  or  Romagna,  at 
the  mouth  of  the  Ariminus,  on  the  Gulph  of  Venice. 
The  feizing  on  it  by  Casfar  gave  rife  to  the  civil  war. 
Now  called  Rimini,  E.  Long.  13.  30.  Lat.  44.  8. 

ARIOLI,  in  antiquity,  a  kind  of  prophets,  or  re- 
ligious conjurers,  who  by  abominable  prayers,  and  hor- 
rible facrifices  at  the  altars  of  idols,  procured  anfwers 
to  their  queftions  concerning  future  events.  J  fid.  Orig. 
lib.  viii.  cap.  9.  Thefe  are  alfo  called  barioli,  and  their 
operation  hariolation.  Sometimes  they  were  denomi- 
nated arufficss  or  harufpkes.  The  ario/i  were  diftin- 
guilhed  by  a  flovenly  drefs,  difordcrly  and  matted 
beards,  hair,  &c. 

ARION,  an  excellent  mufician  and  poet,  inventor 
of  dithyrambics.  Periander  entertained  him  at  his 
court,  where  getting  an  eftate,  and  returning  to  Co- 
rinth, the  failors,  for  lucre  of  his  money,  threw  him 
into  the  fea ;  when,  according  to  the  poets,  a  dolphin, 
charmed  with  his  mufic,  took  him  on  her  back  and 
carried  him  fafe  to  Ihore. 

Arion,  an  admirable  horfe,  much  more  famous  in 
poetic  hiftory  than  Bucephalus  in  that  of  Alexander. 
Authors  fpeakvarioufly  of  his  origin,  though  they  agree 
in  giving  him  a  divine  one  His  production  is  mofl 
commonly  afcribed  to  Neptune.  This  god,  according 
to  fome,  raifed  him  out  of  the  ground  by  a  flroke  of 
his  trident :  according  to  others,  he  begot  him  upon 
the  body  of  the  fury  Erynnys ;  according  to  others, 
upon  that  of  Ceres,  whom  he  raviflied  in  the  form  of 
a  horfe,  ihe  having  previoufly  affumed  the  form  of  a 
mare  to  elude  his  purfuit.  This  horfe  was  nurfed  by 
the  Nereids;  and  being  fometimes  yoked  with  the  fea- 
horfes  of  Neptune  to  the  chariot  of  this  god,  he  drew 
him  with  incredible  fwiftnefs  through  the  fea.  He  had 
this  Angularity  in  him,  that  his  right  feet  refembled 
thofe  of  a  man.  Neptune  gave  him  to  Capreus  king 
of  Haliartus.  Capreus  made  a  prefent  of  him  to  Her- 
cules; who  mounted  him  when  he  took  the  city  of  E- 
lis,  gained  the  prize  with  him  in  the  race  againft  Cyg- 
nus  the  fon  of  Mars  near  Trxcena,  and  at  Tall  made  a 
prefent  of  him  to  Adraflus.  It  is  under  this  lafl  mailer 
that  Arion  has  fignalized  himfelf  the  molt :  he  won  the 
prize  for  racing  at  the  Memean  games,  which  the  prin- 
ces who  went  to  befiege  Thebes  inltitnted  in  the  ho- 
nour of  Archemorus ;  and  was  the  caufe  that  Adraflus 
did  not  perilh  in  this  famous  expedition,  as  all  the  other 
chiefs  did. 

ARIOSTO  (Lodovico),  the  famous  Italian  poet, 
and  author  of  Orlando  Furiofo,  was  born  at  the  caftlc 
of  Reggio  in  Lombardy  in  1474.  His  father,  who 
was  major-domo  to  Duke  Hercules,  lived  to  the  ex- 
tent of  his  fortune,  fo  left  but  little  at  his  death.  A- 
riolto,  from  his  childhood  fhewed  great  marks  of  ge- 
nius, efpecially  in  poetry;  and  wrote  a  comedy  invcrfe 
on  the  ftory  of  Pyranius  and  Thifbe,  whichhis  brothers 
and  lifters  played.  His  father  being  utterly  unlearned, 
and  rather  regarding  profit  than  his  foil's  inclination, 
compelled  him  to  ftudy  the  civil  law  in  which  hav- 
ing plodded  fome  years  to  no  purpofe,  he  quitted  it 
for  more  plcafing  ftudics ;  yet  often  lamented,  as  OviJ 
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Ariofto.     and  Petrarch  did   before  him, 


^""yrr-^  tince*,  that  his  father  baniihed  him  from  the  mnfes. 
5fjp0em."  At  the  age  of  24,  Ariofto  loft  his  father,  and  found 
Adfatrtm.  himfelf  perplexed  with  family-affairs.  However,  in 
about  fix  years  he  was,  for  his  good  parts,  taken  into 
the  fervice  of  Don  Hippolito,  cardinal  of  £fte.  At 
this  time  he  had  written  nothing  but  a  few  fonnets; 
but  now  he  refolved  to  make  a  poem,  and  chofe  Bay- 
ardo's  Orlando  Inamorato  for  a  ground-work.  How- 
ever, he  was  prevented  writing  fora  great  many  years, 
and  was  chofen  as  a  fit  perfon  to  go  on  an  embafly  to 
Pope  Julio  II.  where  he  gave  fuch  fatisfaction,  that 
he  was  fent  again,  underwent  many  dangers  and  diffi- 
culties, and  at  his  return  was  highly  favoured.  Then, 
at  his  leifure,  he  again  applied  himfelf  to  his  poem  : 
but,  foon  after,  he  incurred  the  cardinal's  difpleafure 
for  refufing  to  accompany  him  into  Hungary;  by 
which  he  was  fo  difcouraged,  that  he  deferred  writing 
for  14  years,  even  till  the  cardinal's  death.  After  that, 
he  finifhed  by  degrees,  in  great  perfection,  that  which 
he  began  with  great  expectation.  Duke  Aftolfo  of- 
fered him  great  promotioiisif  he  would  ferve  him  ;  but, 
preferring  liberty  to  grandeur,  he  refufed  this  and 
other  great  offers  from  princes  and  cardinals,  particu- 
larly from  Leo  X.  from  all  whom  he  received  not- 
withstanding great  prefents.  The  Duke  of  Ferrara  de- 
lighted fo  much  in  his  comedies,  of  which  he  wrote 
live,  that  he  built  a  ftage  on  purpofe  to  have  them 
played  in  his  court,  and  enabled  our  poet  to  build  him- 
felf a  houfe  in  Ferrara,  with  a  pleafant  garden,  where 
he  ufed  to  compofe  his  poems,  which  were  highly 
efteemed  by  all. the  princes  of  Italy,  who  fent  him 
many  prefents ;  but  he  faid,  "  he  would  not  fell  his 
liberty  for  the  beft  cardinal's  hat  in  Rome."  It  was 
but  a  fmall,  though  convenient  houfe :  being  afked, 
why  he  had  not  built  it  in  a  more  magnificent  manner, 
'  lince  he  had  given  fuch  noble  defcriptions  of  fumptuous 
palaces,  beautiful  porticos,  and  pleafant  fountains,  in 
his  Orlando  Furiofo  ?  He  replied,  That  words  were 
cheaper  laid  together  than  ftones.  Upon  the  door  was 
the  following  infeription  : 

JParvafed  apt  a  mibi,  fed  nulli  olmoxia,  fednttn 
Sordida,  parta  meo  fed  tatnen  are,  domus. 

Which  Mr  Harrington  thus  tranflat.es  : 

This  houfe  is  fmall,  but  fit  for  me,  but  hurtful  unto  none; 
But  yet  not  fluttilh,  as  you  fee,  yet  paid  for  with  mine  own. 
In  his  diet  he  was  temperate,  and  fo  carelefs  of  dain- 
ties, that  he  was  fit  to  have  lived  in  the  world  when 
they  fed  upon  acorns.  Whether  he  was  ever  married, 
is  uncertain.  He  kept  company  with  one  Alexandria, 
to  whom,  it  was  reported,  he  was  married  privately, 
and  a  lady  Genevera,  whom  he  flily  mentions  in  the 
24th  book  of  his  Orlando,  as  poets  are  apt  to  intermix 
with  their  fictions  fome  real  amours  of  their  own.  He 
was  urged  to  go  ambaflador  to  pope  Clement,  but 
would  by  no  means  accept  this  embaily.  He  tranf- 
lated  the  Msnecnii  of  Plautus :  and  all  his  own  come- 
dies were  fo  efteemed,  that  they  were  frequently  acted 
by  perfons  of  the  firft  quality ;  and  when  his  Lena  was 
firft  reprefented,  Ferdinand  of  Efte,  afterwards  Mar- 
quis of  Mafia,  fo  far  honoured  the  piece  as  to  fpeak  the 
prologue.  He  began  one  of  his  comedies  in  his  fa- 
ther's lifetime,  when  the  following  incident  ftiows  the 
remarkable  talent  he  had  for  poetry.  His  father  one 
■day  rebuked  him  fliarply,  charging  him  with  fome 
Vol.  II. 
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and  our  own  Milton    great  fault;  but  all  the  while  he  returned  him  no  an-  Arioflt), 
fwer.     Soon  after,  his  brother  began  on  the  fame  fub-  t  Aripo. 
ject;  but  he  eafily  refuted  him,  and,  with  ftrong  ar-  '       " 
guments,  juftified  his  own  behaviour.     "  Why  then 
(faid  his  brother)  did  you  notfatisty  my  father >"  "  In 
truth  (faid  Ludovico)  I  was  thinkii'g  of  a  part  in  my 
comedy  ;  and  methought  my  father's  fpeech  to  me  was 
fo  fuited  to  the  part  of  an  old  man's  chiding  his  fon, 
that  I  forgot  I  was  concerned  in  it  myfelf,  and  coiifi- 
dered  it  only  to  make  it  a  part  of  my  play."     It  is  alfo 
reported  of  Ariofto,  that,  coming  by  a  potter's  lhop, 
he  heard  him  tinging  a  ftave  out  of  his  Orlando,  with 


fo  bad  a  grace,  that,  out  of  all  patience,  he  broke 
with  his  ftick  feveral  of  his  pots.  The  potter,  in  a  pi- 
tiful tone,  afking  what  he  meant  by  wronging  a  poor 
man  that  had  never  injured  him?  "You  rafcal  (he 
replied),  I  have  not  done  thee  half  the  wrong  thou 
haft  done  me :  for  1  have  broken  but  two  or  three  pots 
of  thine,  not  worth  fo  many  halfpence  ;  whereas  thou 
haft  broken  and  mangled  a  ltanza  of  mine  worth  amark 
of  gold." 

Ariofto  was  tall,  of  a  melancholly  complexion,  and 
fo  abforbed  in  ftudy  and  meditation,  that  he  often  for- 
got himfelf.  His  picture  was  drawn  by  Titian  in  a 
mafterly  manner.  He  was  honoured  with  the  laurel 
by  the  hands  of  the  emperor  Charles  V.  He  was  na- 
turally affable,  always  afluming  lefs  than  was  his  due, 
yet  never  putting  up  a  known  injury  even  from  his  fu- 
periors.  He  was  fo  fearful  on  the  water,  that,  when- 
ever he  went  out  of  a  fliip,  he  would  fee  others  go  be- 
fore him ;  and,  on  land,  he  would  alight  from  his 
horfe  on  the  leaft  apprehenfion  of  danger.  He  was  of 
an  amorous  difpofition,  and  left  two  natural  fons.  He 
enjoyed  thefriendihipof  the  moft  eminent  men  of  learn- 
ing of  his  time,  moft  of  whom  he  mentions  with  great 
refpect  in  the  laft  canto  of  his  Orlando  Furiofo.  His 
conftitution  was  but  weakly,  fo  that  he  was  obliged 
to  have  recourfe  to  phyficians  the  greateft  part  of  his 
life.  He  bore  his  laft  ficknefs  with  great  refolution  and 
ferenity;  and  died  at  Ferrara  the  8th  of  July,  1533, 
according  to  Sir  John  Harrington,  being  then  59 
years  of  age.  He  was  interred  in  the  church  of  the 
Benectine  monks,  who,  contrary  to  their  cuftom,  at- 
tended his  funeral.  He  had  a  buft  erected  to  him,  and. 
the  following  epitaph,  written  by  himfelf,  inferibed 
upon  his  tomb : 

Ludovici  Ariofti  humantur  ofla 

Sub  hoc  marmore,  feu  fub  hac  humo,  feu 

Sub  quidquid  voluit  benignus  hseres, 

Si ve  baerede  benignior  comes,  feu 

Opportunity  incidens  viator: 

Nam  fcire  haud  potuit  futura :  fed  nee 

Tanti  erat,  vacuam  fibi  cadaver 

Ut  urnam  cuperet  parare. 

Vivens  ifta  tamen  fibi  paravir, 

Qiias  fcribi  voluit  fuo  fepulchro, 

Olim  fi  quod  haberet  id  lepulchrum  : 

Ne  cum  fpiritus  hoc  brevi  peracto 

Prasfcripto  fpatio  mifellos  artus, 

Quos  segre  ante  reliquerat,  repofcet, 

Hac  et  hac  cinerem  hue  et  hue  revellem 

Dum  nofcat  proprium,  diu  vagetur. 
ARIPO,    a  ftrong  town  of  Alia,  on  the  wefteni 
coaft  of  the  ifland  of  Ceylon,  at  the  mouth  of  the  ri- 
ver Sarunda.    It  belongs  to  the  Dutch ;  and  to  the  eaft 
Nn  of 
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Arifba  of  it  is  a  bank,  where  they  fifh  for  pearls 
II  80.  25.  N.  Lat.  8.  42. 
Anftides.  arisba  (anc.  geog.),  a  town  of  the  ifland  of 
Lefbos  (Herodot.) — Another  of  Troas  on  the  conti- 
nent, in  the  territory  and  to  the  fouth-eaft  of  Abydos 
(Polyb.):  the  rendezvous  of  Alexander's  army  after 
the  paflage  of  the  Hellefpont  (Arrian) ;  a  colony  of 
the  Mitylenians  (Stephanus) ;  taken  and  plundered  by 
Achilles  (Virgil).  The  refidence  of  Axylus,  cele- 
brated by  Homer,  for  his  hofpitality,  which  gained  him 
the  character  of  a  friend  to  mankind. 

ARISH,  a  Perfian  long  meafiire,  containing  about 
38  Englifli  inches. 

ARISI,  the  Indian  name  for  the  plant  which  pro- 
duces the  rice.     See  Oryza.    " 

ARISTA,  or  awn,  among  botanifts,  a  long  needle- 
like beard,  which  Hands  out  from  the  hulk  of  a  grain 
of  corn,  grafs,  &c. 

ARISTiEUS,  fon  of  Apollo  and  Cyrene,  whom, 
for  the  many  fervices  he  had  rendered  to  mankind  by 
his  knowledge  of  all  profitable  arts,  the  gods  placed 
amongfl  the  ftars ;  fo  that  he  is  the  Aquarius  in  the 
zodiac.  The  refemblance  of  his  hiftory  to  that  of 
Mofes  has  been  curioufly  difcuffed  by  Huetius. 

ARISTANDER,  a  famous  foothfayer  under  A- 
lexander  the  Great,  over  whom  he  gained  a  wonder- 
ful influence  by  the  good  fuccefs  of  his  art.  He  had 
already  had  the  fame  employment  at  the  court  of  king 
Philip ;  and  it  was  he  who  explained  better  than  his 
brethren  the  dream  that  this  Prince  had  after  having 
married  Olympias. 

ARISTARCHUS,  a  Grecian  Philofopher  of  Sa- 
mos,  one  of  the  firft  that  maintained  that  the  earth 
turns  upon  its  own  centre.  We  are  not  fure  of  the  age 
in  which  he  lived  ;  and  have  none  of  his  works  but  a 
Treatife  of  the  greatnefs  and  diftance  of  the  Sun  and 
Moon,  tranflated  into  Latin  by  Frederic  Commandine, 
and  publiflied  with  Pappus's  explanations  in  1572. 

Aristarchus,  a  celebrated  grammarian,  much  e- 
lteemed  by  Ptolemy  Philometor,  who  committed  to 
him  the  education  of  his  fon.  He  applied  himfelf 
chiefly  to  criticifm,  and  made  a  revifal  of  Homer's 
poems,  but  in  too  magisterial  a  way ;  for  fuch  verfes 
as  he  did  not  like  he  treated  as  fpurious.  He  com- 
mented on  other  poets  ;  Cicero  and  Horace  made  ufe 
his  name  to  exprefs  a  very  rigid  critic. 

ARISTIDA,  in  botany :  A  genus  of  the  triandria 
iligynia  clafs;  and,  in  the  natural  method,  ranking  un- 
der the  4th  order,  Cramtna.  The  calyx  has  a  double 
valve ;  the  corolla  has  one  valve,  and  three  awns  at  the 
points.  There  are  three  fpecies  of  Ariftida,  viz.  the 
adfcenfionis,  a  native  of  the  ifland  of  Afcenfion ;  the 
Americana,  a  native  of  Jamaica ;  and  the  plumofa,  a 
native  of  America. 

ARISTIDES,  furnamed  the  Juft,  flourifhed  at  A- 
thens  at  the  fame  time  with  Themiftocles,  who  trium- 
phed over  him  by  his  boifterous  eloquence,  and  got 
him  banilhed,  483  years  before  Chrift  (See  Ostra- 
cism): but  Anftides  being  recalled  a  fhort  time  after, 
would  never  join  with  the  enemies  of  Themiftocles  to 
get  him  banilhed  ;  for  nothing  could  make  him  deviate 
from  the  ftrifteft  rules  of  moderation  and  jultice.  A- 
liftides  brought  the  Greeks  to  unite  againft  the  Per- 
sians; diftinguiflied  himfelf  at  the  famous  battle  of 
Marathon,  and  that  of  Salamine  and  Platea  j  and  efta- 


blifhed  an  annual  income  of  460  talents  for  a  fund  to  Ariftidet. 
fupply  the  expences  of  war.     This  great  man  died  fo  Ariftippm. 
poor,  though  he  had  the  management  of  the  revenues  *"     * 
of  Greece,  that  the  ftate  was  obliged  to  pay  his  fune- 
ral expences,  to  give  fortunes  to  his  daughters  in  mar- 
riage, and  a  maintenance  to  his  fon  Lyfimachus. 

Aristides  of  Miletus,  a  famous  Greek  author, 
often  cited  by  the  ancients. 

Aristides,  a  very  eloquent  Athenian  orator,  wh» 
became  a  convert  to  the  Chriftian  religion,  and  about 
the  year  124  prefented  to  the  emperor  Adrian  an  apo- 
logy for  the  Chriftians. 

Aristides  (JElius),  a  celebrated  orator,  born  in 
Myfia,  about  129  years  before  the  Chriftian  sera.  The 
belt  edition  of  his  works  is  that  of  Oxford,  printed  in 
Greek  and  Latin,  in  two  volumes  quarto. 

Aristides,  a  painter  cotemporary  with  Apelles, 
floarifhed  at  Thebes  about  the  12 2d  Olympiad.  He 
was  the  firft,  according  to  Pliny,  who  exprefled  cha- 
racter and  pafllon,  the  human  mind,  and  its  feveral 
emotions ;  but  he  was  not  remarkable  for  foftnefs  of 
colouring.  "  His  moft  celebrated  picture  was  of  an 
infant  (on  the  takingof  a  town)  at  the  mother's  breaft, 
who  is  wounded  and  expiring.  The  fenfations  of  the 
mother  were  clearly  marked,  and  her  fear  left  the 
child,  upon  failure  of  the  milk,  fhonld  fuck  her  blood." 
*}  Alexander  the  Great  (continues  the  fame  author) 
took  this  picture  with  him  to  Pella." 

Junins  (in  his  Treatife  de  PiElurd  Veterum{  conjec- 
tures that  the  following  beautiful  epigram  of  Emili- 
anus  was  written  on  this  exquifite  picture : 

TLhy.i,  TaXair  vafa  yuiiTpoc  o»  i»  «t>  /*a£n  a/j.iX^tic 

EMtI/3-OV    USHT/OV  V«,KIt  X«T«  <f  8 / fttl « 5. 

H  efto  yaf  %i<fttcr<ri  Xiirtnnoot   a\>.ct  v*  ju»<rpoc 

Elegantly  tranflated  thus ; 
Suck,  little  wretch,  while  yet  thy  mother  lives, 
Suck  the  laft  drop  her  fainting  boflbm  gives ! 
She  dies !  her  tendernefs  furvives  her  breath, 
And  her  fond  love  is  provident  in  death.. 

Weil's  Inquiry,  dial.  vii.  p.  161. 

ARISTIPPUS,  the  founder  of  the  Cyrenaic  feci  of 
philofophy,  was  the  fon  of  Aretades,  and  born  at  Cy- 
rene in  Libya.  He  flourilhed  about  the  96th  Olym- 
piad. The  great  reputation  of  Socrates  induced  him 
to  leave  his  own  country,  and  remove  to  Athens,  that 
he  might  have  the  fatisfaftion  of  hearing  his  difcourfes. 
He  was  chiefly  delighted  with  thofe  difcourfes  of  So- 
crates that  related  the  moft  to  pleafure  :  which  he  af- 
ferted  to  be  the  ultimate  end  in  which  all  happinefs 
confifts.  His  manner  of  life  was  agreeable  to  his  opi- 
nion ;  for  he  indulged  himfelf  extremely  in  all  the  luxu- 
ries of  drefs,  wine,  and  women.  Though  he  had  a 
good  eftate,  and  three  country  feats,  yet  he  was  the 
only  one  of  the  difciples  of  Socrates  who  took  money 
for  teaching  ;  which  being  obferved  by  the  philofopher, 
he  afked  Ariftippus,  How  he  came  to  have  fo  much .' 
Who  in  reply  afked  him,  How  he  came  to  have  fo  lit- 
tle ?  Upon  his  leaving  Socrates,  he  went  to  JKgmz, 
as  Athenxus  informs  us,  where  he  lived  with  more  free- 
dom and  luxury  than  before.  Socrates  fent  frequent 
exhortations  to  him,  in  order  to  reclaim  him  ;  but  all 
in  vain :  and  with  the  fame  view  he  publiflied  that  dif- 
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Ariftippw.  coiirfc  which  we  find  in  Xenophon.  Here  Ariflippus 
■'■ "  *  ""'  became  acquainted  with  Lais,  the  famous  courtezan 
of  Corinth  ;  for  whofe  fake  he  took  a  voyage  to  that 
city.  He  continued  at  ./Egina  till  the  death  of  So- 
crates, as  appears  from  Plato's  Phado,  and  the  epilUe 
which  he  wrote  upon  that  occafion.  He  returned  at 
laft  into  his  own  country  Cyrene,  where  he  profeffed 
philofophy,  and  inftituted  a  fed,  which,  as  weobferved 
above,  was  called  the  Cyrenaic,  from  the  place,  and  by 
fome  writers  the  Hedonic  or  voluptuous,  from  its  doc- 
trines. During  the  height  of  the  grandeur  of  Diony- 
fius  the  Sicilian  tyrant,  a  great  many  philofophers  re- 
forted  to  him  ;  and  among  the  reft  Ariflippus,  who 
was  tempted  thither  by  the  magnificence  of  that  court. 
Dionyfius  afking  him  the  reafon  of  his  coming,  he  re- 
plied, "  That  it  was  in  order  to  give  what  he  had,  and 
to  receive  what  he  had  not :"  or,  as  others  reprefent 
it,  "  That  when  he  wanted  wifdom,  he  went  to  Socrates; 
but  now  as  he  wanted  money,  he  was  come  to  him." 
He  very  foon  infmuated  himfelf  into  the  favour  of 
Dionyfius  j  for,  being  a  man  of  a  foft  eafy  temper,  he 
conformed  himfelf  exactly  to  every  place,  time,  and 
perfon,  and  was  a  complete  mafter  of  the  moft  refined 
complaifance. 

We  have  feveral  remarkable  pafTages  concerning  him 
during  his  refidence  at  that  court  mentioned  by  Dio- 
genes Laertius.  Dionyfius,  at  a  feaft,  commanded  that 
all  fhould  put  on  womcns  purple  habits,  and  dance  in 
them.     But  Plato  refufed,  repeating  thefe  lines  : 

I  cannot  in  this  gay  effeminate  drefs 
Difgrace  my  manhood,  or  my  fex  betray. 

But  Ariflippus  readily  fubmitted  to  the  command,  and 
made  this  reply  immediately : 

At  feafts,  where  mirth  is  free, 

A  fober  mind  can  never  be  corrupted. 

At  another  time,  interceding  with  Dionyfius  in  behalf 
of  a  friend,  but  not  prevailing,  he  caft  himfelf  at  his 
feet ;  being  reproved  by  one  for  that  excefs  of  humility, 
he  replied,  "That  it  was  not  he  who  was  the  caufeof 
that  fubmiflion  ;  but  Dionyfius,  whofe  ears  were  in  his 
feet."  Dionyfius  fhewed  him  three  beautiful  courte- 
zans, and  ordered  him  to  take  his  choice.  Upon  which 
he  took  them  all  three  away  with  him,  alleging  that 
•Paris  was  punifhed  for  preferring  one  to  the  other  two : 
but  when  he  had  brought  them  to  his.  door,  he  difmif- 
fed  them,  in  order  to  fhew  that  he  could  either  enjoy 
or  reject,  with  the  fame  indifference.  Having  defired 
money  of  Dionyfius,  the  latter  obferved  to  him,  that 
he  had  affured  him  a  wife  man  wanted  nothing.  "Give 
me  (fays  he)  what  I  afk,  and  we  will  talk  of  that  af- 
terwards.' '  When  Dionyfius  had  given  it  him,  "  Now 
(fays  he),  yon  fee  I  do  not  want."  By  this  complai- 
fance he  gained  fo  much  upon  Dionyfius,  that  he  had  a 
greater  regard  for  him  than  for  all  the  reft  of  the  philo- 
fophers, though  he  fometimes  fpoke  with  fuch  freedom 
to  that  king,  that  he  incurred  his  difpleafure.  When 
Dionyfius  afked,  Why  philofophers  haunted  the  gates 
of  rich  men,  but  not  rich  men  thofe  of  philofophers  ? 
he  replied,  "  Becaufe  the  latter  know  what  they  want, 
and  the  others  not."  Another  time,  Dionyfius  repeat- 
ing (out  of  Sophocles,  as  Plutarch  affirms,  whoafcribes 
this  to  Zeno)  thefe  verfes  : 
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He  that  with  tyrants  feeks  for  bare  fupport,  Ariftippm. 

Enflavcs  himfelf,  though  free  he  came  to  court  ; 

he  immediately  anfwered, 

He  is  no  flave  if  he  be  free  to  come. 

Diodes,  as  Laertius  informs  us,  related  this  in  his  Lives 
of  the  Philofophers  ;  though  others  afcribe  this  faying 
to  Plato.  Ariflippus  had  a  conteft  with  Antifthenes 
the  Cynic  philofopher ;  notwithstanding  which,  he 
was  very  ready  to  employ  his  intereft  at  court  for 
fome  friends  of  Antifthenes,  to  preferve  them  from 
death,  as  we  find  by  a  letter  of  his  to  that  philofopher. 
Diogenes  followed  the  example  of  his  mafter  Antifthe- 
nes in  ridiculing  Ariflippus,  and  called  him  the  court- 
fpaniel. 

We  have  many  apohthegmsofhispreferved.  Suidas 
obferves,  that  he  furpafTed  all  the  philofophers  in  the 
acutenefs  of  his  apohthegms.  Being  once  railed  at, 
he  left  the  room  ;  and  the  perfon  who  abufed  him,  fol- 
lowing him,  and  afking  him  why  he  went  away,  he  an- 
fwered, "  Becaufe  it  is  in  your  power  to  rail,  but  it  is 
not  in  my  power  not  to  hear  you."  A  perfon  obferving, 
that  the  philofophers  frequented  the  houfes  of  rich 
men  :  "  Why  (fays  he),  the  phyficians  frequent  the 
chambers  of  the  fi".k,  yet  that  is  no  reafon  why  a  man 
fhould  rather  choofe  to  lie  fick  than  be  cured."  To  one 
who  boafted  of  his  great  reading,  he  faid,  "  That  as 
they  who  feed  and  exercife  moft  are  not  always  more 
healthy  than  any  who  only  eat  and  exercife  to  fatisfy 
nature  ;  fo  neither  they  who  read  much,  but  they  who 
read  no  more  than  is  ufoful,  are  truly  learned."  Among 
other  inftruclions  which  he  gave  to  his  daughter  Are- 
te, he  advifed  her  particularly  to  defpife  fuperfluity. 
To  one  who  afked  him  what  his  fon  would  be  the  better 
for  being  a  fcholar  I  "  If  for  nothing  elfe  (faid  he), 
yet  for  this  alone,  that  when  he  comesinto  the  theatre, 
one  flone  will  not  fit  upon  another."  When  a  certain 
perfon  recommended  his  fon  to  him,  he  demanded  joo 
drachmas  ;  and  upon  the  father's  replying,  that  he 
could  buy  a  (lave  for  that  fum,  "  Do  fo  (faid  he),  and 
then  you'll  be  mafter  of  a  couple."  Being  reproach- 
ed, becaufe,  having  a  fuit  of  law  depending,  he  fee'd  a 
lawyer  to  plead  for  him,  "  Juft  fo  (faid  he),  wheu  I 
have  a  great  fnpper  to  make,  I  always  hire  a  cook." 
Being  afked  what  was  the  difference  between  a  wife 
man  and  a  fool,  he  replied,  "  Send  both  of  them  toge- 
ther naked  to  thofe  who  are  acquainted  with  neither  of 
tli  em,  and  then  you'll  know."  Being  reproved  by  a  cer- 
tain perfon  (who,  according  to  Mr  Stanley,  was  Plato) 
for  his  coftly  and  voluptuous  feafts,  "  I  warrant  you 
(faid  he),  that  you  would  not  have  bellowed  three  far- 
things upon  fuch  a  dinner ;"  which  the  other  confef- 
fing,  "  Why,  then  (faid  he),  I  find  myfelf  lefs  indul- 
gent to  my  palate  than  you  are  to  your  covetous  hu- 
mour;" or,  as  it  is  otherwife  reprefented,  "I find,  that 
I  love  my  belly,  and  you  love  your  money."  When 
Simus,  treafurer  to  Dionyfius,  fhewed  him  his  boufe 
magnificently  furnifiied,  and  paved  with  coftly  marble, 
(for  he  was  a  Phrygian,  and  confequently  profufe);  A- 
riftippus  fpit  in  his  face  :  upon  which  the  other  grow- 
ing angry,  "Why,  truly  (faid  he),  I  could  not  find  a 
fitter  place."  His  fervant  carrying  after  him  a  great 
weight  of  money,  and  being  ready  to  fink  upon  the 
N  n  a  road 
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Ariftippus    road  under  Lis  burden,  he  bid  him  throw  away  all  that 

1 • '  was  too  much  for  him  to  carry.     Horace  mentions  this 

fact  in  his  third  fatire  of  the  fecond  book  : 
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Graecus  Ariftippus  f  qui  fervos  projicere  aurum 
In  media  juflit  Libya,  quia  tardius  irenc 
Propter  onus  fegnes. 

Being  afked,  what  things  were  moft  properfor  children 
to  be  inftrufled  in?  he  anfwered,  "  Thofe  which  might 
prove  of  the  greateft  advantage  to  them  when  they 
came  to  be  men."  Being  reproached  for  going  from 
Socrates  to  Dionyfius,  he  replied,  "  That  he  went  to 
Socrates  when  he  wanted  ferious  inftruftion,  and  to 
Dionyfius  for  diverfion."  Having  received  money  of 
Dionyfius  at  the  fame  time  that  Plato  accepted  a  book 
only,  and  being  reproached  for  it,  "  The  reafon  is 
plain  (fays  he),  I  want  money,  and  Plato  wants  books." 
Having  loft  a  confiderable  farm,  he  faid  to  one  who 
feemed  cxceffively  to  companionate  his  lofs,  "  You 
have  but  one  field  ;  I  have  three  left :  why  fliould  not 
I  rather  grieve  foryou  ?"  Plutarch,  who  relates  this  in 
his  book  De  Tranquillitate  Animl,  obferves  upon  it, 
ihat  it  is  very  abfurd  to  lament  for  what  is  loft,  and 
not  to  rejoice  for  what  is  left.  When  a  perfon  told 
him,  "  That  the  land  for  his  fake  \*as  loft,"  he  repli- 
ed, "  That  it  was  better  fo,  than  that  he  mould  be  loft 
for  the  land."  Being  caft  by  lhipwreck  afhore  on  the 
iiland  of  Rhodes,  and  perceiving  mathematical  fchemes 
and  diagrams  drawn  upon  die  ground,  he  faid,  "  Cou- 
rage, friends  ;  for  I  fee  the  footfteps  of  men." 

After  he  had  lived  a  long  time  with  Dionyfius,  his 
daughter  Arete  fent  to  him,  to  defire  his  prefence  at 
Cyrene,  in  order  to  take  care  of  her  affairs,  fince  fhe 
was  in  danger  of  being  opprefled  by  the  magiftrates. 
But  he  fell  fick  in  his  return  home,  and  died  at  Lipa- 
ra,  an^olian  illand.  With  regard  to  his  principal  opi- 
nions ;  like  Socrates,  he  rejected  the  fciences  as  they 
were  then  taught,  and  pretended  that  logic  alone  was 
fufheient  to  teach  truth  and  fix  its  bounds.  He  avert- 
ed, that  pleafure  and  pain  were  the  criterions  by  which 
we  were  to  be  determined  ;  that  thefe  alone  made  up 
all  our  paffions  ;  that  the  firft  produced  all  the  foft 
emotions,  and  the  latter  all  the  violent  ones.  Thcaf- 
femblage  of  all  pleafure,  he  aflerted,  made  true  happi- 
nefs,  and  that  the  beft  way  to  attain  this  was  to  enjoy 
the  prefent  moments.  He  wrote  a  great  many  books : 
particularly  the  hiftory  of  Libya,  dedicated  to  Diony- 
fius ;  feveral  Dialogues ;  and  four  books  Of  the  Lux- 
ury of  the  Ancients.  There  are  four  epiftles  of  his 
extant  in  the  Socratic  Collection  publilhed  by  Leo  Al- 
latius. 

Befides  Arete  his  daughter,  whom  he  educated  in 
philofophy.  Ariftippus  had  alio  a  fon,  whom  he  dis- 
inherited for  his  ftupidity.  Arete  had  a  fon,  who 
was  named  Ariflippus  from  his  grandfather,  and  had 
the  furnamc  of  MnrjioJV^aitT©*  from  his  mother's  in- 
ftructing  him  in  philofophy.  Among  his  auditors, 
befides  his  daughter  Arete,  we  have  an  account  of 
,/Ethiops  of  Ptolemias,  and  Antipater  of  Cyrene.  A- 
rete  communicated  the  philofophy  which  ihe  received 
from  her  father  to  her  fon  Ariftippus,  who  tranfmitted 
it  to  Thcodorus  the  atheifl,  who  inftituted  the  feet, 
called  Tbeodorean.  Antipater  communicated  the  phi- 
lofophy of  Ariftippus  to  Epitimedes  his  difciple  ;  E- 


pitimedes  to  Parsebates  ;  Paraebates  to  Hegefias  and 
Anniceris  ;  and  thefe  two  laft,  improving  it  by  fome 
additions  of  their  own,  obtained  the  honour  each  of 
them  of  giving  a  name  to  the  Hegejiac  and  Annicerian 
feci. 

Laertius  mentions  two  other  perfons  of  the  name  of 
Ariftippus  ;  one,  who  wrote  the  Hiftory  of  Arcadia  ; 
the  other,  a  philofopher  of  the  New  Academy. 

ARISTO,  a  Stoic  philofopher,  the  difciple  of  Zeno 
the  chief  of  the  Stoics,  flourilhed  about  290  years  be- 
fore the  Chriftian  sera.  He  differed  but  little  from  his 
mafter  Zeno.  He  rejected  logic  as  of  no  ufe,  and  na- 
tural philofophy  as  being  above  the  reach  of  the  hu- 
man underftanding.  It  is  faid,  that  being  bald,  the 
fun  burnt  his  head  ;  and  that  this  caufed  his  death. — 
There  is  a  faying  of  his  recorded,  which  might  render 
the  doctrine  of  Ariftippus  lefs  odious  than  it  ordinarily 
is;  (fee  Aristippus).  He  nfed  to  fay,  "  That  a 
philofopher  might  do  thofe  of  his  hearers  a  prejudice 
who  put  a  wrong  interpretation  upon  good  meanings  ; 
as  for  example,  that  the  fchool  of  Ariftippus  might 
fend  out  debauchees,  and  that  of  Zeno,  Cynics:" 
which  feems  to  imply,  that  the  doctrine  of  this  philo- 
fopher never  produced  this  effect  but  when  it  was  mif- 
underftood.  He  Ihould  alfo  have  added,  that  every 
teacher  is  therefore  obliged  to  forbear  laying  down  am- 
biguous maxims,  or  to  prevent  falfe  glofles  being  put 
upon  them. 

Aristo  (Titus),  a  Roman  lawyer,  perfect,  mafter  of 
the  public  and  civil  law,  of  hiftory  and  antiquity.  The 
Pandects  mention  fome  books  of  his,  as  does  Aulus 
Gellius. — He  was  cotemporary  with  Pliny  theyounger, 
who  gives  him  a  noble  character,  and  had  a  moft  ten- 
der friendfhip  for  him.     SeeP/itiii  Epiji.  lib.  i.  ep.  22. 

ARISTOCRACY,  a  form  of  government  where 
the  fupreme  power  is  vcfted  in  the  principal  perfons  of 
the  ftate.  The  word  is  derived  from  «pjy©-,  opthntts, 
and  npaT«<>,  impero,  "I  govern."  The  ancient  writers 
ofpoliticspreferthe  ariftocratical  form  of  government  to 
all  others.  The  republic  of  Venice  is  an  ariftocracy. 
Ariftocracy  feems  to  coincide  with  oligarchy  ;  which, 
however,  is  more  ordinarily  ufed  to  fignify  a  corruption 
of  an  ariftocratical  ftate,  where  the  adminiftration  is  in 
the  hands  of  too  few,  or  where  fome  one  or  two  ufurp 
the  whole  power. 

ARISTOGITON,  a  famous  Athenian,  who,  witk 
Armodius,  killed  Hipparchus  tyrant  of  Athens,  about 
513  years  before  the  Chriftian  asra.  The  Athenians 
erected  a  ftatue  to  him. 

ARISTOLOCHIA,  birthwort  :  A  genus  of 
the  hexandria  order,  belonging  the  the  gynandria  clafs 
of  plants ;  and  in  the  natural  method  ranking  under  the 
nth  order  Sarmentacea.  It  has  no  calyx  ;  the  corol- 
la confifts  of  one  entire  petal;  and  the  capfule,  which 
is  below  the  flower,  has  fix  cells.  The  fpecies  are  21 ; 
but  only  the  five  following  merit  defcription.  1.  The 
rotunda,  is  a  native  of  the  fouth  of  France,  ef  Spain, 
and  Italy,  from  whence  the  roots  are  brought  for  me- 
dicinal ufe.  The  roots  are  roundilh,  grow  to  the  fize 
of  fmall  turnips,  being  in  fhape  and  colour  like  the 
roots  of  cyclamens,  which  are  frequently  fold  inftead 
of  them.  This  fort  hath  three  or  four  weak  trailing 
branches,  which  lie  on  the  ground  when  they  are  not 
fnpported,  and  extend  two  feet  in  length  ;  the  leaves 
are  hcart-ihaped  and  rounded  at  their  extremity ;  the 
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Arifto-  flowers  come  out  fingly  at  every  leaf,  toward  the  up- 
lochia.  per  part  of  the  ftalk.  They  are  of  a  pnrplith  black 
*  '  colour ;  and  are  frequently  fucceededby  ovalfeed-veflels 
having  fix  cells  full  of  flat  feeds.  2.  The  longa,  is  a 
native  of  the  fame  countries.  This  fpecies  hath  long 
tap-roots  like  carrots ;  the  branches  are  weak  and  trail- 
ing, extending  little  more  than  a  foot  ;  the  flowers 
come  out  from  the  wings  of  the  leaves  like  the  other, 
are  of  a  pale  purple  colour,  and  are  frequently  fucceed- 
«d  by  feed-vefTels  like  the  other.  3.  The  ferpentaria, 
is  a  native  of  Virginia  and  Carolina,  from  whence  the 
radix  ferpentaria,  or  fnake-root,  fo  much  ufed  in  me- 
dicine, is  brought  over.  The  plant  rifes  out  of  the 
ground  in  one,  two,  and  fometimes  three  pliant  ftalks, 
which  at  every  little  diftance  are  crooked  or  undulated. 
The  leaves  Hand  alternately,  and  are  about  three  inches 
long,  in  form  fomewhat  like  the  fmilax  afpera.  The 
leaves  grow  clofe  to  the  ground  on  footflalks  an  inch 
•long,  of  a  Angular  fliape,  and  of  a  dark  purple  colour. 
A  round  canulated  capfule  fucceeds  the  flower.  It  is 
filled  with  feeds,  which  are  ripe  in  May.  The  ufual 
price  of  the  root  when  dried  is  6d.  per  pound,  both  in 
Virginia  and  Carolina,  which  is  money  hardly  earned  ; 
yet  the  negro  llaves  employ  great  part  of  the  time  al- 
lowed them  by  their  mailers  in  fearch  for  it,  which  is 
the  reafon  that  there  are  feldom  found  any  but  very 
fraall  plants  of  this  fpecies.  When  they  are  planted 
in  gardens  in  thofe  countries  where  they  are  natives, 
the  plants  increafe  fo  much  in  twoyears  time,  that  the 
hand  can  fcarcegrafp  the  ftalks  of  a  fingle  one.  This 
fpecies  delights  in  woods,  and  is  ufnally  found  near  the 
roots  of  great  trees.  4.  The  indica,  or  contrayerva  of 
Jamaica,  is  a  native  of  that  illand,  where  its  roots  are 
ufed  inftead  of  the  true  contrayerva.  It  hath  long 
trailing  branches,  which  climb  upon  the  neighbouring 
plants,  and  fometimes  rife  to  a  confiderable  height. 
The  flowers  are  produced  in  fmall  clufters  towards  the 
upper  part  of  the  ftalks,  which  are  of  a  dark  purple 
colour.  5.  The  clematitis,  with  heart-lhaped  leaves, 
an  upright  ftem,  with  the  flowers  crouded  in  the  ax- 
illae.    The  root  is  long  and  (lender. 

Culture.  The  firft,  fecond,  and  third  forts  are  pro- 
pagated from  feeds,  which  Ihould  be  fown  in  the  au- 
tumn, in  pots  filled  with  light  frefli  earth,  and  placed 
under  a  frame  to  preferve  them  from  the  froft.  If  they 
are  plunged  into  a  gentle  hot-bed  in  the  month  of 
March,  the  plants  will  come  up  the  fooner.  In  fum- 
mer,  and  in  autumn  when  the  ftalks  begin  to  decay, 
they  mnft  be  watered.  In  winter  they  muft  be  again 
lheltered  ;  and  in  March,  before  the  roots  begin  to 
Ihoot,  they  muft  be  tranfplanted  into  fmall  feparate  pots 
filled  with  light  earth,  when  they  may  be  removed  in- 
to the  open  air,  and  treated  as  before.  The  next  fpring 
they  may  be  planted  in  the  open  air  in  a  warm  border ; 
where,  in  the  autumn,  when  their  ftalks  decay,  if  the 
border  is  covered  with  old  tanner's  bark  to  keep  out 
the  froft,  the  roots  will  be  fecured  ;  but  where  this  care 
is  not  taken,  they  will  frequently  be  killed  by  the  froft. 
The  fourth  is  tender  :  and  therefore  muft  be  kept  in  a 
ftove  during  the  winter,  or  it  will  not  live  in  England. 

Medical  Ufes.  The  roots  of  the  long  and  round 
forts,  on  being  firft  chewed,  fcarce  difcoverany  tafte, 
but  in  a  little  time  prove  naufeonfly  bitterilh ;  the  long 
fomewhat  the  leaft  fo.  The  root  of  the  clematitis  is 
long  and  (lender,  rarely  exceeding  the  thicknefs  of  a 


gooft-quill:  it  inftantly  fills  the  mouth  with  an  aroma-  AriP.oitte- 
tic  bitternefs,  which  is  not  ungrateful.     Theirinedical      .nes> 
virtues  are,  to  heat,  ftimulate,  attenuate  vifcid  phlegm,  Anitnpha- 
and  promote  the  fluid  fecretinns  in  general :  they  arc  . 

principally  celebrated  in  fuppreflions  of  female  evacu- 
ations. The  dofe  in  fubftance  is  from  a  fcruple  to  two 
drams.  The  long  fort  is  recommended  externally  for 
cleanfing  and  drying  wounds  and  ulcers,  and  in  cuta- 
neous difeafes. 

The  root  of  the  ferpentaria  is  fmall,  light,  bufliy,  and 
confifts  of  a  number  of  firings  or  fibres,  matted  toge- 
ther, liming  from  one  common  head  ;  of  a  brownifli 
colour  on  the  outfide,  and  paler  or  yellowifh  within. 
It  has  an  aromatic  fmell,  like  that  of  valerian,  but 
more  agreeable  :  and  a  warm,  bitterilh,  pungent  taftc. 
This  root  is  a  warm  diaphoretic  and  diuretic;  it  has 
been  greatly  celebrated  as  an  alexipharmic,  and  efteem- 
ed  one  of  the  principal  remedies  in  malignant  fevers  and 
epidemic  difeafes.  In  thefe  intentions,  it  is  given  in 
fubftance  from  10  to  30  grains;  and  in  infnfion,  to  a 
dram  or  two.  Both  watery  andfpirituousmenltrua  ex- 
tract, its  virtue  by  infufion,  and  elevate  fome  (hare  of  its 
flavour  in  diftillation  ;  along  with  the  water  a  fmall  por- 
tion of  eflential  oil  arifes. 

None  of  thefe  articles,  however,  are  now  in  fo  much 
efteein  as  formerly ;  and  while  all  of  them  are  banifhed 
from  the  Pharmacopoeia  of  the  London  college,  the 
clematitis  is  alone  retained  in  that  of  Edinburgh. 

ARISTOMENES,  a  general  of  the  Meffenians,  re- 
nowned for  his  valour  and  virtue.     See  Messenia. 

ARISTOPHANES,  a  celebrated  comic  poet  of 
Athens.  He  was  cotemporary  with  Plato,  Socrates, 
and  Euripides  ;  and  moft  of  his  plays  were  written 
during  the  Peloponnefian  war.  His  imagination  was 
warm  and  lively,  and  his  genius  particularly  turned  to 
raillery.  He  had  alfo  great  fpirit  and  refolntion  ;  and 
was  a  declared  enemy  to  flavery,  and  to  all  thofe  who 
wanted  to  opprefs  their  country.  The  Athenians  fuf- 
fered  themfelves  in  his  time  to  be  governed  by  men 
who  had  no  other  views  than  make  themfelves  maf- 
ters  of  the  commonwealth.  Ariftophanes  expofed  the 
defigns  of  thefe  men,  with  great  wit  andfeveriry,  upon 
the  ftage.  Cleo  was  the  firft  whom  he  attacked,  in 
his  comedy  of  the  Equites  ;  and  as  there  was  not  one 
of  the  comedians  who  would  venture  to  perfonate  a 
man  of  his  great  authority,  Ariftophanes  played  the 
character  himfelf,  and  with  fo  much  fuccefs,  that  the 
Athenians  obliged  Cleo  to  pay  a  fipe  of  five  talents, 
which  were  given  to  the  poet.  He  defcribed  the  af- 
fairs of  the  Athenians  in  fo  exaft  a  manner,  that  his 
comedies  are  a  faithful  hiftory  of  that  people.  For 
this  reafon,  when  Dionyfius  king  of  Syracanfe  dcfired 
to  learn  the  ftate  and  language  of  Athens,  Plato  fe  11 1 
him  the  comedies  of  Ariftophanes,  telling  him,  thefe 
were  the  beft  reprefentations  thereof.  He  wrote  above 
jo  comedies  ;  but  there  are  only  11  extant  which  are 
perfect  :  thefe  are,  Plutus,  the  Clouds,  the  Frogs,  E- 
quites,  the  Acharnenfes,  theWafps,  Peace,  the  Birds,, 
the  Ecclefiazufae  or  Female  Orators,  the  Thefmopho- 
fiaznfas  or  Prieftefles  of  Ceres,  and  Lyfiftraia.  The 
Clouds,  which  he  wrote  in  ridicule  of  Socrates*,  is  *  See  tlie 
the  moft  celebrated  of  all  his  comedies.  Madam  Dackr  article  So- 
tells  us,  Hie  was  fo  much  charmed  with  this  perform-  «■«'«• 
ance,  that  after  me  had  tranflated  it,  and  read  it  over 
200  times,  it  did  not  become  tic  leaft  tedious  to  her, 
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Arlftophi-  which  fhe  could  not  fay  of  any  other  piece ;  and  that 
nes  the  pleafure  which  fhe  received  from  it  was  fo  exqui- 
II  fite,  that  (lie  forgot  all  the  contempt  and  indignation. 
kan.e"  which  Ariftophancs  deferved  for  employing  his  wit  to 
v_v__i  ruin,  a  man,  who  was  wifdom  itfelf,  and  the  greateft 
ornament  of  the  city  of  Athens.  Ariftophanes  having 
conceived  fome  averlion  to  the  poet  Euripides,  fatirizes 
him  in  feveral  of  his  plays,  particularly  in  his  Frogs 
and  hisThefmophofiazufas.  He  wrote  his  Peace  in  the 
10th  year  of  the  Peloponnefian  war,  when  a  treaty  for 
50  years  was  concluded  between  the  Athenians  and  the 
Lacedasmonians,  though  it  continued  but  feven  years. 
The  Acharnenfes  was  writtenafter  the  death  of  Pericles, 
and  the  lofs  of  the  battle  in  Sicily,  in  order  to  diiTuade 
the  people  from  intruding  the  fafety  of  the  common- 
wealth to  fuch  imprudent  generals  as  Lamachus.  Soon 
after,  he  reprefented  his  Aves  or  Birds;  by  which  he 
admoniflied  the  Athenians  to  fortify  Decelsea,  which 
he  calls  by  a  fictitious  name  Nsphelococcygia.  The 
Vafpas,  or  Warps,  was  written  after  another  lofs  in 
Sicily,  which  the  Athenians  fuffered  from  the  mifcon- 
dudt  of  Chares.  He  wrote  the  Lyfiftrata  when  all 
Greece  was  involved  in  a  war;  in  which  comedy  the 
women  are  introduced  debating  upon  the  affairs  of  the 
commonwealth  ;  when  they  come  to  a  refolution,  not 
to  go  to  bed  with  their  hufbands  till  a  peace  fhould  be 
concluded.  His  Plutus,  and  other  comedies  of  that 
kind,  were  written  after  the  magiflrates  had  given  or- 
ders that  no  perfon  fliould  be  expofed  by  name  upon  the 
ftage.  He  invented  a  peculiar  kind  of  verfe,  which 
was  called  by  his  name,  and  is  mentioned  by  Cicero  in 
liis  Brutus  ;  and  Suidas  fays,  that  he  alfo  was  the  in- 
ventor of  the  tetrameter  and  oftameter  verfe. 

Ariftophanes  was  greatly  admired  among  the  an- 
cients, efpecially  for  the  true  Attic  elegance  of  his 
ftyle.  The  time  of  his  death  is  unknown  ;  but  it  is 
certain  he  was  living  after  the  expulfion  of  the  tyrants 
by  Thrafybulus,  whom  he  mentions  in  his  Plutus  and 
other  comedies.  There  have  been  feveral  editions  and 
tranflations  of  this  poet.  Nicodemus  Frifchin,  a  Ger- 
man, famous  for  his  claffical  knowledge,  in  the  16th 
century,  tranflated  Plutus,  the  Clouds,  the  Frogs,  the 
Equites,  and  the  Acharnenfes,  into  Latin  verfe.  Quin- 
tus  Septimus  Florens  rendered  into  Latin  verfe  the 
Wafps,  the  Peace,  and  Lyfiftrata  ;  but  his  tranflation 
is  full  of  obfolete  words  and  phrafes.  Madam  Dacier 
publifhed  at  Paris,  in  1692,  a  French  verfion  of  Plutus 
and  the  Clouds,  with  critical  notes,  and  an  examina- 
tion of  them  according  to  the  rules  of  the  theatre.  Mr 
Lewis  Theobald  likewife  tranflated  thefe  two  comedies 
into  Englifh,  and  publifhed  them  with  remarks.  The 
moft  noble  edition  of  this  author  is  that  publifhed  by 
Lndolphus  Kufter,  at  Amfterdam,  infolio, in  1710, and 
dedicated  to  Charles  Montague  Earl  of  Halifax. 

ARISTOTELIA,  in  antiquity,  annual  feafts  cele- 
brated by  the  citizens  of  Stagiris,  in  honour  of  Ari- 
ftotle,  who  was  born  there  ;  and  in  gratitude  for  his 
having  procured  from  Alexander  the  rebuilding  and 
repcopling  of  that  city,  which  had  been  demolifhed 
by  king  Philip. 

ARISTOTELIAN,  fomething  that  relates  to  the 
philofopher  Ariflotle. 

Aristotelian  Philofophy,  the  philofophy  taught  by 
Ariflotle,  and  maintained  by  his  followers.     The  A-< 


riftotelian  is  otherwife  called  the  Peripatetic  philofophy. 
Sec  Peripatetics. 

ARISTOTELIANS,  a  fed  of  philofophers,  other- 
wife  called  Peripatetics.  , 

The  Ariftotelians  and  their  dogmata  prevailed  for  a 
long  while  in  the  fchools  and  univerfities  ;  even  in  fpite 
of  all  the  efforts  of  the  Cartefians,  Newtonians,  and  o- 
ther  corpufcularians.  But  the  fyfteras  of  the  latter, 
have  at  length  gained  the  pre-eminence ;  and  the  New- 
tonian philofophy  in  particular  is  now  very  generally 
received.  The  principles  of  Ariftotk's  philofophy,  the 
learned  agree,  are  chiefly  laid  down  in  the  four  books 
de  Cw/o  ;  the  eight  books  of  Phyfical  Aufcultation, 
ft/emus  axfoaa-m;,  belonging  rather  to  logics,  or  meta- 
phyiics,  than  to  phyfics.  Inltead  of  the  more  ancient 
fyftems,  he  introduced  matter,  form,  and  privation,  as 
the  principles  of  all  things  ;  but  he  does  not  feem  to 
have  derived  much  benefit  from  them  in  natural  philo- 
fophy. His  do&rines  are,  for  the  moft  part,  fo  ob- 
fcurely  exprefled,  that  it  has  not  yet  been  fatisfactorily 
afcertained  what  were  his  fentiments  on  fome  of  the 
moft  important  fubjects.  He  attempted  to  refute  the 
Pythagoraean  doctrine  concerning  the  twofold  motion 
of  the  earth  ;  and  pretended  to  demonftrate,  that  the 
matter  of  the  heavens  is  ungenerated,  incorruptible, 
and  fubjecl  to  no  alteration  :  and  he  fuppofed  that  the 
ftars  were  carried  round  the  earth  in  folid  orbs.  The 
reader  will  find  a  diftinet  account  of  the  logical  part  of 
his  philofophy  by  Dr  Reid  profeffor  of  moral  philofo- 
phy in  the  univerfity  of  Glafgow,  in  the  fecond  volume 
of  Lord  Karnes's  Sketches  of  the  Hiftory  of  Man  ;  and 
Mr  Harris  has  publifhed  a  fenfible  commentary  on  his 
Categories,  under  the  title  of  Phitofophical  Arrange- 
ments. 

ARISTOTLE,  the  chief  of  the  Peripatetic  philo- 
phers,  born  at  Stagyra,  a  fmall  city  in  Macedon,  in 
the  99th  Olympiad,  about  384  years  before  the  birth 
of  Chrift.  He  was  the  fon  of  Nicomachus,  phyfician 
to  Amyntas  the  grandfather  of  Alexander  the  Great. 
He  loft  his  parents  in  his  infancy ;  and  Proxenes,  a 
friend  of  his  father's,  who  had  the  care  of  his  educa- 
tion, taking  but  little  notice  of  him,  he  quitted  his 
ftudies,  and  gave  himfelf  up  to  the  follies  of  youth. 
After  he  had  fpent  moft  of  his  patrimony,  he  entered 
into  the  army;  but  not  fucceeding  in  this  profeffion, 
he  went  to  Delphos  to  confult  the  oracle  what  courfe 
of  life  he  fliould  follow ;  when  he  was  advifed  to  go  to 
Athens,  and  ftudy  philofophy.  He  accordingly  went 
thither  about  18  years  of  age,  and  ftudied  under  Plato 
till  he  was  37.  By  this  time  he  had  fpent  his  whole 
fortune ;  and  we  are  told  that  he  got  his  living  by  fell- 
ing powders,  and  fome  receipts  in  pharmacy.  He  fol- 
lowed his  ftudies  with  moft  extraordinary  diligence,  fo 
that  he  foon  furpafled  all  in  Plato's  fchool.  He  cat 
little,  and  (lept  lefs  ;  and,  that  he  might  not  over-deep 
himfelf,  Diogenes  Laertius  tells  us,  that  he  lay  always 
with  one  hand  out  of  the  bed,  having  a  ball  of  brafs  in 
it,  which,  by  its  falling  into  a  bafon  of  the  fame  me- 
tal, awaked  him.  We  are  told,  that  Ariflotle  had  fe- 
veral conferences  with  a  learned  Jew  at  Athens,  and 
that  by  this  means  heinftiucted  himfelf  in  the  fciences 
and  religion  of  the  Egyptians,  and  thereby  faved 
himfelf  the  trouble  of  travelling  into  Egypt.  When 
he  had  ftudied  about  15  years  under  Plato,  he  began 
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Arlftotle.    to  form  different  tenets  from  thofe  of  his  maftcr,  who 

*— -v '  became  highly  picked  at  his  behaviour.     Upon  the 

death  of  Plato,  he  quitted  Athens;  and  retired  to  A- 
tarnya,  a  little  city  in  Myfia,  where  his  old  friend  Her- 
mias  reigned.  Here  he  married  Pythias,  the  filter  of 
this  prince,  whom  he  is  faid  to  have  loved  fo  paflionate- 
}y,  that  he  offered  facrifice  to  her.  Some  time  after, 
Hermias  having  been  taken  prifoner  by  Meranon  the 
king  of  Perfia's  general,  Ariflotle  went  to  Mitylene 
the  capital  of  Lefbos,  where  he  remained  till  Philip 
king  of  Macedon  having  heard  of  his  great  reputation, 
fent  for  him  to  be  tutor  to  his  fon  Alexander,  then  a- 
bout  14  years  of  age:  Ariflotle  accepted  ihe  offer;  and 
in  eight  years  taught  him  rhetoric,  natural  philofophy, 
ethics,  politics,  and  a  certain  fort  of  philofophy,  ac- 
cording to  Plutarch,  which  he  taught  nobody  elfe. 
Philip  erected  ftatues  in  honour  of  Ariflotle ;  and  for  his 
fake  rebuilt  Stagyra,  which  had  been  almofl  ruined  by 
the  wars. 

The  laft  fourteen  years  of  his  life  he  fpent  moftlyat 
Athens,  furroundedwith  every  afliftance  which  men  and 
books  could  afford  him,  for  profecuting  his  philofophi- 
cal  inquiries.  The  glory  of  Alexander's  name,  which 
then  filled  the  world,  infured  tranquillity  and  refpecT;  to 
the  man  whom  he  diftinguifhed  as  his  friend :  but  af- 
ter the  premature  death  of  that  illuftrious  protector, 
the  invidious  jealoufy  of  priefts  and  fophifts  inflamed 
the  malignant  and  fuperftitious  fury  of  the  Athenian 
populace ;  and  the  fame  odious  pailions  which  proved 
fatal  to  the  offenfive  virtue  of  Socrates,  fiercely  aflailed 
the  fame  and  merit  of  Ariflotle.  To  avoid  the  cruel- 
ty of  perfecution,  he  fecretly  withdrew  himfelf  to  Chal- 
cis,  in  Eubcea.  This  meafure  was  fufficiently  juftified 
by  a  prudent  regard  to  his  perfonal  fafety ;  but  left  his 
conduct  fhould  appear  unmanly,  when  contrafled  with 
the  firmnefs  of  Socrates  in  a  fimilar  fituation,  he  con- 
defcended  to  apologize  for  his  flight,  by  faying,  that 
he  was  unwilling  to  afford  the  Athenians  a  fecond  op- 
portunity "  to  fin  againft  philofophy."  He  feems  to 
have  furvived  his  retreat  from  Athens  only  a  few  months, 
vexation  and  regret  probably  ended  his  days. 

Befides  his  treatifes  on  philofophy,  he  wrote  alfo  on 
poetry,  rhetoric,  law,  &c.  to  the  number  of  400  trea- 
tifes, according  to  Diogenes  Laertius ;  or  more,  ac- 
cording to  Francis  Patricius  of  Venice.  An  account 
of  fuch  as  are  extant,  and  of  thofe  faid  to  be  loft,  may 
be  feen  in  Fabricius's  Biblktheca  Graca.  He  left  his 
■writings  with  Theophraftus,  his  beloved  difciple  and 
fucceffor  in  the  Lycaenm,  and  forbad  that  they  fhould 
ever  be  publifhed.  Theophraftus,  at  his  death,  trufted 
them  to  Neleus,  his  good  friend  and  difciple ;  whofe 
heir  buried  them  in  the  ground  at  Scepfis,  a  town  of 
Troas,  to  fecure  them  from  the  king  of  Pergamus, 
■who  made  great  fearch  every  where  for  books  to  adorn 
his  library.  Here  they  lay  concealed  160  years,  until, 
being  almoft  fpoiled,  they  were  fold  to  one  Apellicon, 
a  rich  citizen  of  Athens.  Sylla  found  them  at  this 
man's  houfe,  and  ordered  them  to  be  carried  to  Rome. 
They  were  fome  time  after  purchafed  by  Tyrannion  a 
grammarian  ;  And  Andronicus  of  Rhodes  having 
bought  them  of  his  heirs,  was  in  a  manner  the  firft  re- 
storer of  the  works  of  this  great  philofopherj  for  he 
not  only  repaired  what  had  been  decayed  by  time  and 
ill-keeping,  but  alfo  put  them  in  a  better  order,  and 
got  them  eppied.    There  were  many  who  followed  the 


doctrine  of  Ariflotle  in  the  reigns  of  the  12  Csefars,  Arlftr-tk, 
and  their  numbers  increafed  much   under  Adrian  and  Ariftoxt- 
Antoniuus:  Alexander  Aphrodimis  was  the  firft  pro-  .    ""'• 
fellbr  of  the  Peripatetic  philofophy  at  Rome,  being 
appointed  by  the  emperors  Marcus  Aurelius  and  Lu- 
cius Verus  ;  and  in  fucceeding  ages  the  doctrine  of  A- 
riflotle  prevailed  among  almoft  all  men  of  letters,  and 
many  commentaries  were  written  upon  his  works. 

The  firft  doctors  of  the  church  difapproved  of  the 
doctrine  of  Ariflotle,  as  allowing  too  much  to  reafon 
and  fenfe ;   but  Anatolius  bifhop  of  Laodicea,  Didy- 
mus  of  Alexandria,  St  Jerome,  St  Auguftine,  and  feve- 
ral  others,  at  length  wrote  and  fpoke  in  favour  of  it. 
In  the  fixth  age,  Boethius  made  him  known  in  the 
weft,  and  tranflated  fome  of  his  pieces  into  Latin.  But 
from  the  time  of  Boethius  to  the  eighth  age,   Joannes 
Damafcenus  was  the  only  man  who  made  an  abridge- 
ment of  his  philofophy,  or  wrote  any  thing  concerning 
him.     The  Grecians,  who  took  great  pains  to  reftore 
learning  in  the  nth  and  following  ages,  applied  much 
to  the  works  of  this  philofopher,  and  many  learned 
men  wrote  commentaries  on  his  writings:   amongft 
thefe  were  Alfarabius,  Algazel,  Avicenna,  and  Aver- 
roes.     They  taught  his  doctrine  in  Africa,  and  after- 
wards at  Cordova  in  Spain.     The  Spaniards  introduced 
his  doctrine  into  France,  with  the  commentaries  of  A- 
verroes  and  Avicenna ;  and  it  was  taught  in  the  uni- 
verfity  of  Paris,  until  Amauri,  having  fupponed  fome 
particular  tenets  on  the  principles  of  this  philofopher, 
was  condemned  of  herefy,  in  a  council  held  there  in 
1210,  when  all  the  works  of  Ariflotle  that  could  be 
found  were  burnt,  and  the  reading  of  them  forbidden 
under  pain  of  excommunication.    This  prohibition  was 
confirmed,  as  to  the  phyfics  and  metaphyfics,  in  1215, 
by  the  pope's  legate ;  though  at  the  fame  time  he  gave 
leave  for  his  logic  to  be  read,  inftead  of  St  Augnftine's 
nfed  at  that  time  in  the  univerfity.     In  the  year  1265, 
Simon,  cardinal  of  St  Cecil,  and  legate  from  the  holy 
fee,  prohibited  the  reading  of  the  phyfics  and  meta- 
phyfics of  Ariflotle.     All  thefe  prohibitions,  however, 
were  taken  off  in  1366  ;  for  the  cardinals  of  St  Mark 
and  St  Martin,  who  were  deputed  by  Pope  Urban  V. 
to  reform  the  univerfity  of  Paris,  permitted  die  reading 
of  thofe  books  which  had  been  prohibited  :  and  in  the 
year  1448,  Pope  Stephen  approved  of  all  his  works, 
and  took  care  to  have  a  new  tranflation  of  them  into- 
Latin. 

ARISTOXENUS,  the  mofl  ancient  mufical  writ- 
er, of  whofe  works  any  tracts  are  come  down  tons. 
He  was  born  at  Tarentum,  a  city  in  that  part  of  Italy 
called  Magna  Gratia,  now  Calabria.  He  was  the  fon 
of  a  mufician,  whom  fome  call  Mnefas,  others  Spin- 
tharus.  He  had  his  firft  education  at  Mantinaea,  a  city 
of  Arcadia,  under  his  father,  and  Lamprus  of  Ery- 
thrse;  he  next  ftudied  under  Xenophilus,  the  Pythago- 
rean ;  and  laflly  under  Ariflotle,  in  company  with  Theo- 
phraftus. Suidas,  from  whom  thefe  particulars  are 
tranferibed,  adds,  that  Ariftoxenus,  enraged  at  Ari- 
flotle having  bequeathed  his  fchool  to  Theophraftus, 
traduced  him  ever  after.  But  Ariftoeles  the  Peripate- 
tic in  Eufebius,  exculpates  Ariftoxenus  in  this  parti- 
cular, and  afTures  us  that  he  always  fpoke  with  great 
refpect  of  his  mafter  Ariflotle.  From  the  preceding 
account  it  appears  that  Ariftoxenus  lived  under  Alex- 
ander the  Great  and  his  firft  fucceflbrs.     His  Harmo- 
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Aiiftoxe-  n'ics  in  three  books,  all  that  are  come  down  to  us,  to- 
»"•  gether  with  Ptolemy's  Harmonic's,  were  firft  publifhed- 
^~~  by  Gogavinus,  but  not  very  correctly,  at  Venice,  1562, 
in  4to,  with  a  Latin  verfion.  John  Meurfius  next  tranf- 
lated  the  three  books  of  Ariltoxenus  into  Latin,  from 
the  MS.  of  Jof.  Scaliger;  but  according  to  Meibo- 
mius,  very  negligently.  With  thefe  he  printed  at  Ley- 
den,  1616,  4W.  Nicomachus  and  Alypius,  two  other 
Greek  writers  on  mufic.  After  this,  Meibomius  col- 
lected thefe  mufical  writers  together  ;  to  which  he  ad- 
ded Euclid,  Bacchius  fenior,  Ariftide3  Quintilianus ; 
and  publifhed  the  whole,  with  a  Latin  verfion,  and 
notes,  from  the  elegant  prefs  of  Elzevir,  Amft.  1652. 


The  learned  editor  dedicates  thefe  ancient  mufical  trea- 
tifes  to  Chriftina  queen  of  Sweden.  Ariftoxenus  is 
faid  by  Suidas  to  have  written  452  different  works,  a- 
mong  which  thole  on  muftc  were  the  moft  efleemed  ; 
yet  his  writings  on  other  fubjects  are  very  frequently 
quoted  by  ancient  authors,  notwithftanding  Cicero  and 
fome  others  fay  that -he  was  a  bad  philofopher,  and 
had  nothing  inhis  head  but  mufic.  The  titles  of  feveral 
of  the  loft  works  of  Ariftoxenus,  quoted  by  Athenasus 
and  others,  have  been  collected  by  Meurfius  in  his  notes 
upon  this  author,  by  Tonfms  and  Menage,  all  which 
Fabricius  has  digefted  into  alphabetical  order. 


ARITHMETIC 


IS  a  fcience  which  explains  the  properties  of  num- 
bers, and  ihows  the  method  or  art  of  computing 
by  them. 

Hijlory  of  Arithmetic. 

At  what  time  this  fcience  was  firfl  introduced  into 
the  world  we  can  by  no  means  determine.  That 
fome  part  of  it,  however,  was  coeval  with  the  human 
race  was  abfolutely  certain.  We  cannot  conceive  how 
any  man  endowed  with  reafon  can  be  without  fome 
knowledge  of  numbers.  We  are  indeed  told  of  na- 
tions in  America  who  have  no  word  in  their  language 
to  exprefs  a  greater  number  than  three ;  and  this  they 
call  pcetarrarorincouroac :  but  that  fuch  nations  fhould 
have  no  idea  of  a  greater  number  than  this,  is  abfo- 
lutely incredible.  Perhaps  they  may  compute  by 
threes,  as  we  compute  by  tens ;  and  this  may  have  oc- 
cafioned  the  notion  that  they  have  no  greater  number 
than  three. 

But  though  we  cannot  fuppofe  any  nation,  or  indeed 
any  fmgle  perfon,  ever  to  have  been  without  fome 
knowledge  of  the  difference  between  greater  and  fmaller 
numbers,  it  is  pofTible  that  mankind  may  hive  fub- 
fifted  for  a  confiderable  time  without  bringing  this 
fcience  to  any  perfection,  or  computing  by  any  regular 
fcale,  as  10,  60,  &c.  That  this,  however,  was  very 
early  introduced  in  the  world,  even  before  the  flood, 
we  may  gather  from  the  following  expreffion  in  E- 
noch's  prophecy,  as  mentioned  by  the  apoftle  Jude : 
"  Behold  the  Lord  cometh  with  ten  thoufands  of  his 
faints."  Thisfhows,  that  even  at  that  time  men  had 
ideas  of  numbers  as  high  as  we  have  at  this  day,  and 
computed  them  alfo  in  the  fame  manner,  namely  by 
tens.  The  directions  alfo  given  to  Noah  concerning 
the  dimenfions  of  the  ark,  leave  us  no  room  to  doubt 
that  he  had  a  knowledge  of  numbers,  and  of  nieafures 
likewife.  When  Rebekah  was  fent  away  to  Ifaac,  A- 
braham's  fon,  her  relations  wifhed  (lie  might  be  the 
mother  of thoufands  of  millions;  and  if  they  were  to- 
tallyunacquainted  with  the  rule  of  multiplication,  it 
is  difficult  to  fee  how  fuch  a  wifh  could  have  been 
iormed. 

It  is  probable,  therefore,  that  the  four  fundamental 
rules  of  Arithmetic  have  always  been  known  to  fome 
nation  or  other.  No  doubt,  as'  fome  nations  like  the 
Europeans  formerly,  and  the  Africans  and  Americans 


now,  have  been  immerfed  in  the  moft  abjeft  and  de- 
plorable ftate  of  ignorance,  they  might  remain  for 
fome  time  unacquainted  with  numbers,  except  fuch  as 
they  had  immediate  occafion  for;  and,  when  they  came 
afterwards  to  improve,  either  from  their  owninduftry, 
or  hints  given  by  others,  might  fancy  that  they  them- 
felves,  or  thofe  from  whom  they  got  the  hints,  had 
invented  what  was  known  long  before.  The  Greeks 
were  the  firft  European  nation  among  whom  arithme- 
tic arrived  at  any  degree  of  perfection.  M.  Goguet 
is  of  opinion,  that  they  firft  ufed  pebbles  in  their  cal- 
culations :  a  proof  of  which  he  imagines  is,  that  the 
word4»<?;£»,  which  comes  from  4«<f©-,  a  little  ftone,  or 
flint,  among  other  things,  fignifies  to  calculate.  The 
fame,  he  thinks,  is  probable  of  the  Romans ;  and  de- 
rives the  word  calculation  from  the  ufe  of  little  ftones 
(calculi)  in  their  firft  arithmetical  operations. 

If  this  method,  however,  was  at  all  made  ufe  of,  it 
miift  have  been  but  for  a  fhort  time,  fince  wc  find  the 
Greeks  very  early  made  ufe  of  the  letters  of  the  alpha- 
bet to  reprefent  their  numbers.  The  24  letters  of  their 
alphabet,  taken  according  to  their  order,  at  firft  denot- 
ed the  numbers  1,  2,  3,  4,  5,  7,  8,  9,  10,  .20,  30,  40, 
50,  60,  70,  80,  100,  200,  300,  400,  500,  600,  700, 
and  800 ;  to  which  they  added  the  three  follow- 
ing, s,  V,  -~5,  to  reprefent  6,  90,  900.  The  dif- 
ficulty of  performing  arithmetical  operations  by  fuch 
marks  as  thefe  may  eafily  be  imagined,  and  is  very  con- 
fpicuous  from  Archimedes's  treatife  concerning  the  di- 
menfions of  a  circle. 

The  Romans  followed  a  like  method  j  and  befides 
characters  for  each  rank  of  clafles,  They  introduced 
others  for  five,  fifty,  and  five  hundred.  Their  method 
is  ftill  ufed  for  diftingnifhing  the  chapters  of  books, 
and  fome  other  purpofes.  Their  numeral  letters  and 
values  are  the  following : 

I     V    X     L  C  D  M 

One,  five,  ten,  fifty,  one  hundred,  five  hundred,  one  thoufand. 

Any  number,  however  great,  may  be  reprefented 
by  repeating  and  combining  thefe  according  to  the  fol- 
lowing rules:    ■ 

iff,  When  the  fame  letter  is  repeated  twice,  or  of- 
tener,  its  value  is  reprefented  as  often.  Thus  II  fig- 
nifies two:  XXX  thirty,  CC  two  hundred. 

2d,  When  a  numeral  letter  of  lefTer  value  is  placed 
after  one  of  greater,  their  values  are  added  :  thus  XI 

fignifies 
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fignifies  eleven,    LXV  fixty-five,  MDCXXVIII  one 
thoiifand  fix  hundred  and  twenty-eight. 

3d,  When  a  numeral  letter  of lefier  value  is  placed 
before  one  of  greater,  the  value  of  the  leffer  is  taken 
from  that  of  the  greater  ;  thus  IV  fignifies  four,  XL 
forty,  XC  ninety,  CD  four  hundred. 

Sometimes  \j  is  ufed  inflead  of  D  for  joo,  and  the 
value  is  increafed  ten  times  by  annexing  j  to  the 
right  hand. 

Thus  13  fignifies        500.  Alfo  Cj^  is  ufed  for      1000 
133  5000         CCj33      for       10000 

1333  50000         CCCi333  for    1 00000 

Sometimes  thoufands  are  reprefented  by  drawing  a 
line  over  the  top  of  the  numeral,  V  being  ufed  forfivc 

thoufand,  L  for  fifty  thoufand,   CC  two  hundred  thou- 
fand. 

Seijgefi-  About  the  year  of  Chrift  200,  a  new  kind  of  arith- 
mal  Arith-  metic,  ca\\zA  fexagefimal,  was  invented,  as  is  fuppofed, 
metic  by  Claudius  Ptolomaeus.  The  deiign  of  it  was  to  re- 
medy the  difficulties  of  the  common  method,  efpecial- 
ly  with  regard  to  fractions.  In  this  kind  of  arithme- 
tic, every  unit  was  fuppofed  to  be  divided  into  60 
parts,  and  each  of  thefe  into  60  others,  and  fo  on: 
hence  any  number  of  fuch  parts  were  called  fexagefi- 
mal fratlions ;  and  to  make  the  computation  in  whole 
numbers  more  eafy,  he  made  the  progreffion  in  thefe 
alfo  fexagefimal.  Thus  from  one  to  59  were  marked 
in  the  common  way :  then  60  was  called  a  fexagefima 
prima,  or  firft  fexagefimal  integer,  and  had  one  fingle 
daih  over  it;  fo  60  was  expreired  thus  I';  and  fo  on 
to  59  times  60,  or  3540,  which  was  thus  exprefled 
LIX'.  He  now  proceeded  to  60  times  60,  which  he 
called  a  fexagefimafecunda,  and  was  thus  exprefled  I". 
In  like  manner,  twice  60  times  60,  or  7200,  was  ex- 
preired by  II"  i  and  fo  on  till  he  came  to  60  times 
3600,  which  was  a  third  fexagefimal,  and  exprefled 
thus,  I'".  If  any  number  lefs  than  60  was  joined  with 
thefe  fexagefimals,  it  was  added  in  its  proper  charac- 
ters without  any  dalh ;  thus  I'XV  reprefented  60  and 
1  J,  or  7J;  I'VXXV  is  four  times  60  and  25,  or  265  ; 
X''II'XV,  ,is  ten  times  3600,  twice  60  and  15,  or 
36,135,  &c.  Sexagefimal  fractions  were  marked  by 
putting  the  dalh  at  the  foot,  or  on  the  left  hand  of  the 
letter :    thus  I„  or  'I,  denoted  T'a  ;    I,„  or  "I,  T/Tir, 

Indian  The  mod  perfect  method  of  notation,  which  we 

Chara&ers  now  ufe,    came  into  Europe  from  the  Arabians,  by 
when  the  way  0f  Spain.     The  Arabs  however,  do  not  pre- 

'°"Shtin- tend  to  be  the  inventors  of  them,  but  acknowledge 
that  they  received  them  from  the  Indians.  Some 
there  are  indeed,  who  contend  that  neither  the  Arabs 
nor  the  Indians  were  the  inventors,  but  that  they 
were  found  out  by  the  Greeks.  But  this  is  by  no  means 
probable  ;  as  Maximus  Plamides,  who  lived  towards 
the  clofe  of  the  13th  century,  is  the  firft  Geek  who 
makes  ufe  of  them  :  and  he  is  plainly  not  the  inventor ; 
for  Dr  Wallis  mentions  an  infeription  on  a  chimney 
in  the  parfonage-houfe  of  Helendon  in  Nortbampton- 
ihire,  where  the  date  is  exprefled  by  M°  133,  inflead 
of  1 133.  Mr  LufFkin  furnilhes  a  ftill  clearer  inftance 
of  their  ufe,  in  the  window  of  a  hoiife,  part  of  which 
is  a  Roman  wall,  near  the  market-place  in  Colchefter; 
where  between  two  carved  lions  Hands  an  efcutcheon 
with  the  figures  1090.  Dr  Wallis  is  of  opinion  that 
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thefe  characters  muft  have  been  ufed  in  England  at 
leaft  as  long  ago  as  the  year  1050,  if  not  in  ordinary 
affairs,  at  lealt  in  mathematical  ones,  and  in  aftrono- 
wical  tables.  How  thefe  characters  came  to  be  ori- 
ginally invented  by  the  Indians  we  are  entirely  igno- 
rant. 

The  introduction  of  the  Arabian  characters  in  no- 
tation did  not  immediately  put  an  end  to  the  fexage- 
fimal arithmetic.  As  this  had  been  ufed  in  all  the 
aflxonomical  tables,  it  was  for  their  fakes  retained  for 
a  confiderable  time.  The  fexagefimal  integers  went 
firft  out,  but  the  fractions  continued  till  the  invention 
of  decimals.  9 

The  oldelt  treatifes  extant  upon  the  theory  of  arith-  Treattej 
metic  are  the  feventh,  eighth,  and  ninth  books  of  Eu-  on  Ann- 
elid's elements,  where  he  treats  of  proportion  and  of  metic" 
prime  and  compofite  numbers  ;  both  of  which  have  re- 
ceived improvements  fince  bis  time,  efpecially  the  for- 
mer. The  next  of  whom  wcknow  any  thing  is  Nico- 
machus  the  Pythagorean,  who  wrote  a  treatife  of  the 
theory  of  arithmetic,  confifting  chiefly  of  the  diftinc- 
tions  and  divifions  of  numbers  into  clafles,  as  plain,  fo- 
lid,  triangular,  quadrangular,  and  the  reft  of  the  figu- 
rate  numbers  as  they  are  called,  numbers  odd  and  even, 
&c.  with  fome  of  the  more  general  properties  of  the 
feveral  kinds.  This  author  is,  by  fome,  faidtohavc 
lived  before  the  time  of  Euclid  ;  by  others,  not  long 
after.  His  arithmetic  was  published  at  Paris  in  1538. 
The  next  remarkable  writer  on  this  fubject  is  Boethi- 
us,  who  lived  at  Rome  in  the  time  of  Theodoric  the 
Goth.  He  is  fuppofed  to  have  copied  moft  of  his 
work  from  Nicomachus. 

B'rom  this  time  no  remarkable  writer  on  arithmetic 
appeared  till  about  the  year  1200,  when  Jordanus  of 
Namur  wrote  a  treatife  on  this  febject,  which  was 
publifhed  and  demonftrated  by  Joannes  Faber  Stapu- 
lenfis  in  the  1 ;  century,  foon  after  the  invention  of 
printing.  The  fame  author  alfo  wrote  upon  the  new 
art  of  computation  by  the  Arabic  figures,  and  called 
this  book  Algorifmus  Demonjlratiu.  Dr  Wallis  fays 
this  manufcript  is  in  the  Savilliau  library  at  Oxford, 
but  it  hath  never  yet  been  printed.  As  learning  ad- 
vanced in  Europe,  fo  did  the  knowledge  of  numbers  ; 
and  the  writers  on  arithmetic  foon  became  innu- 
merable. About  the  year  1464,  Re^iomontanus,  in  his 
triangular  tables,  divided  the  Radius  into  10,000 
parts  inftead  of  60,000  ;  and  thus  tacitly  expelled  the 
fexagefimal  arithmetic.  Part  of  it,  however,  ftill  re- 
mains in  the  divilion  of  time,  as  of  an  hour  into  60 
minutes,  a  minute  into  60  feconds,  &c.  Ramus  in 
his  arithmetic,  written  about  the  year  1550,  and  pub- 
lifhed by  Lazarus  Schonerus  in  1586,  ufes  decimal 
periods  in  carrying  on  the  fquare  and  cube  roots  t» 
fractions.  The  fame  had  been  done  before  by  our 
countrymen  Buckley  and  Record  ;  but  the  firft  who 
publifhed  an  exprefs  treatife  on  decimals  was  Simon 
Stevinius,  about  the  year  1582.  As  to  the  circulating 
decimals,  Dr  Wallis  is  the  firft  who  took  much  notice 
of  them.  He  is  alfo  the  author  of  the  arithmetic 
of  infinites,  which  has  been  very  ufefully  applied  to 
geometry.  The  greateft  improvement,  however, 
which  the  art  of  computation  ever  received,  is  the  in- 
vention of  logarithms.  The  honour  of  this  invention 
is  nnqueftionably  due  to  Lord  Napier,  baron  of  Mer- 
chiflon  in  Scotland,  about  the  end  of  the  16th  or 
O  o  beginning 
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beginning  of  the  1 7th  century.  By  thefe  means  arith- 
metic has  advanced  to  a  degree  of  perfection  which  the 
ancients  could  never  have  imagined  poffible,  much  lefs 
hoped  to  attain  ;  and  we  believe  it  may  now  be  reckon- 
ed one  of  thofe  few  fciences  which  have  arrived  at  their 
ntmoft  height,  and  which  is  in  its  nature  capable  of 
little  further  improvement. 

Chap.  I.  NOTATION  and  NUMERATION. 

The  firft  elements  of  arithmetic  are  acquired  during 
our  infancy.  The  idea  of  one,  though  the  fimpleft  of 
any,  and  luggefted  by  every  fingle  object,  is  per- 
haps rather  of  the  negative  kind,  and  confifts  partly 
in  the  exclufiou  of  plurality,  and  is  not  attended  to  till 
that  of  a  number  be  acquired.  Two  is  formed  by  pla- 
cing one  object  near  another  ;  three,  four,  and  eve- 
ry higher  number,  by  adding  one  continually  to  the 
former  collection.  As  we  thus  advance  from  lower 
numbers  to  higher,  we  foon  perceive  that  there  is  no 
limit  to  this  increafing  operation  ;  and  that,  whatever 
number  of  objects  be  collected  together,  more  may 
be  added,  at-  leaft  in  imagination  ;  fo  that  we  can 
never  reach  the  higheft  poffible  number,  nor  approach 
near  it.  As  we  are  led  to  understand  and  add  num- 
bers by  collecting  objeets,  fo  we  learn  to  diminifti 
them  by  removing  the  objects  collected  ;  and  if  we 
remove  them  one  by  one,  the  number  decreafes 
through  all  the  fteps  by  which  it  advanced,  till  only 
one  remain,  or  none  at  all.  When  a  child  gathersas 
many  ftones  together  as  fuits  his  fancy,  and  then  throws 
them  away,  he  acquires  the  firft  elements  of  the  two 
capital  operations  in  arithmetic.  The  idea  of  num- 
bers, which  is  firft  acquired  by  the  obfervation  of 
(enfible  objects,  is  afterwards  extended  to  meafures  of 
i'pace  and  time,  affections  of  the  mind,  and  other  im- 
material qualities. 

Small  numbers  are  moft  eafily  apprehended  :  a 
child  foon  knows  what  two  and  what  three  is  ;  but  has 
not  any  diftinet  notion  of  feventeen.  Experience  re- 
moves this  difficulty  in  fome  degree  ;  as  we  become 
accuftomed  to  handle  larger  collections,  we  apprehend 
clearly  the  number  of  a  dozen  or  a  fcore  ;  but  per- 
haps could  hardly  advance  to  an  hundred  without  the 
aid  of  claffical  arrangement,  which  is  the  art  of  form- 
ing fo  many  units  into  a  clafs,  and  fo  many  of  thefe 
dalles  into  one  of  a  higher  kind,  and  thus  advancing 
through  as  many  ranks  of  claffes  as  occafion  requires. 
If  a  boy  arrange  an  hundred  ftones  in  one  row,  he 
would  be  tired  before  he  could  reckon  them  ;  but  if 
he  place  them  in  ten  rows  of  ten  ftones  each,  he  will 
reckon  an  hundred  with  eafe  ;  and  if  he  collect  ten 
fuch  parcels,  he  will  reckon  a  thoufand.  In  this  cafe, 
ten  is  the  loweft  clafs,  an  hundred  is  a  clafs  of  the  fe- 
cond  rank,  and  a  thoufand  is  a  clafs  of  the  third 
rank. 

There  does  not  feem  to  be  any  number  naturally 
adapted  for  conftituting  a  clafs  of  the  loweft,  or  any 
higher  rank  to  the  exclufion  of  others.  However,  as 
ten  has  been  univcrfally  ufed  for  this  purpofe  by  the 
Hebrews,  Greeks,  Romans,  and  Arabians,  and  by  all 
nations  who  have  cultivated  this  fcience,  it  is  probably 
the  moft  convenient  for  general  ufe.  Other  fcales, 
however,    may   be  affiimed,  perhaps   on  fome  occa- 
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fions,  with  fuperior  advantage  ;  and  the  principles  of  Numera- 
arithmetic  will  appear  in  their  full  extern,  if  the  ftu-      "on. 
dent  can  adapt  them  to  any  fcale  whatever :  thus,  if  y~~v~—^ 
eight  were  the  fcale,  6  times  3  would  be  two  daffies 
and  two  units,  and  the  number  18  would  then  be  re- 
prefented  by  22.      If  12  were  the  fcale,   $  times  9 
would  be  three  claffes  and  nine  units,  and  45  would  be 
reprefented  by  39,  &c. 

It  is  proper,  whatever  number  of  units  conftitutes 
a  clafs  of  the  lower  rank,  that  the  fame  number  of 
each  clafs  fliould  make  one  of  the  next  higher.  This 
is  obferved  in  our  arithmetic,  ten  being  the  univerfal 
fcale  :  but  is  not  regarded  in  the  various  kinds  of 
monies,  weights,  and  the  like,  which  do  not  advance 
by  any  univerfal  meafure  ;  and  much  of  the  difficulty 
in  the  practice  of  arithmetic  arifes  from  that  irregula- 
rity. 

As  higher  numbers  are  fomewhat  difficult  to  ap- 
prehend, we  naturally  fall  on  contrivances  to  fix  them 
in  our  minds,  and  render  them  familiar  :  but  notwith- 
standing all  the  expedients  we  can  fall  upon,  our  ideas 
of  high  numbers  are  ftill  imperfect,  and  generally  far 
ffiort  of  the  reality ;  and' though  we  can  perform  any 
computation  with  exactnefs,  the  anfwer  we  obtain  is 
often  incompletely  apprehended. 

It  may  not  be  amifs  to  illuftrate,  by  a  few  exam- 
ples, the  extent  of  numbers  which  are  frequently 
named  without  being  attended  to.  If  a  perfon  em- 
ployed in  telling  money  reckon  an  hundred  pieces  in 
a  minute,  and  continue  at  work  ten  hours  each  day, 
he  will  take  feventeen  days  to  reckon  a  million;  a 
thoufand  men  would  take  45  years  to  reckon  a  bil- 
lion. If  we  fuppofe  the  whole  earth  to  be  as  well 
peopled  as  Britain,  and  to  have  been  fo  from  the 
creation,  and  that  the  whole  race  of  mankind  had 
conftantly  fpent  their  time  in  telling  from  a  heap 
confuting  of  a  quadrillion  of  pieces,  they  would  hard- 
ly have  yet  reckoned  the  thoufandth  part  of  that 
quantity. 

All  numbers  are  reprefented  by  the  ten  following 
characters. 

123         456789  o 

One,  two,  three,  four,  five,fix,feven,eight,nine,cypher. 

The  nine  firft  are  called  ftgnificant  figures,  or  digits ; 
and  fometimes  reprefent  units,  fometimes  tens,  hun- 
dreds, or  higher  claffes.  When  placed  fingly,  they 
denote  the  fimple  numbers  fubjoined  to  the  charac- 
ters. When  feveral  are  placed  together,  the  firft  or 
right-hand  figure  only  is  to  be  taken  for  its  fimple 
value  :  the  fecond  fignifies  fo  many  tens,  the  third 
fo  many  hundreds,  and  the  others  fo  many  higher 
claffes,  according  to  the  order  they  ftand  in.  And  as 
it  may  fometimes  be  required  to  exprefs  a  number 
confifting  of  tens,  hundreds,  or  higher  claffes,  with- 
out any  units  or  claffes  of  a  lower  rank  annexed ; 
and  as  this  can  only  be  done  by  figures  ftanding  in 
the  fecond,  third,  or  higher  place,  while  there  are 
none  to  fill  up  the  lower  ones  ;  therefore  an  additional 
character  or  cypher  (p)  is  neceffary,  which  has  no  fig- 
nification  when  placed  by  itfelf,  but  ferves  to  fupply 
the  vacant  places,  and  bring  the  figures  to  their  pro- 
per ftation. 

The  following  table  Ihews  the  names  and  divifions 
of  the  claffes.  8. 
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The  firft  fix  figures  from  the  right  hand  are  called 
the  unit  period,  the  next  fix  the  million  period,  after 
which  the  trillion,  quadrillion,  quintillion,  fextillion, 
feptillion,  ottillion,  and  nonillion  periods  follow  in  their 
order. 

It  is  proper  to  divide  any  number,  before  we  reckon 
it  into  periods  and  half  periods,  by  different  marks. 
We  then  begin  at  the  left  hand,  and  read  the  figures 
in  their  order,  with  the  names  of  their  places,  from 
the  table.  In  writing  any  number,  we  mult  be  care- 
ful to  mark  the  figures  in  their  proper  places,  and  fup- 
ply  the  vacant  places  with  cyphers. 

As  there  are  no  poilible  ways  of  changing  num- 
bers, except  by  enlarging  or  diminishing  them  ac- 
cording to  fome  given  rule,  it  follows,  that  the  whole 
art  of  arithmetic  is  comprehended  in  two  operations, 
Addition  and  Subtratlion.  However,  as  it  is  fre- 
quently required  to  add  feveral  equal  numbers  toge- 
ther, or  to  fubtract  feveral  equal  ones  from  a  great- 
er, till  it  be  exhaufted,  proper  methods  have  been 
invented  for  facilitating  the  operation  in  thefe  cafes, 
and  diftinguiflied  by  the  names  of  Multiplication  and 
Divifwn;  and  thefe  four  rules  are  the  foundation  of 
all  arithmetical  operations  whatever. 

As  the  idea  of"  number  is  acquired  by  obferving  fe- 
veral objects  collected,  fo  is  that  of  fractions  by  ob- 
ferving an  object  divided  into  feveral  parts.  As  we 
fometimes  meet  with  objects  broken  into  two,  three, 
or  more  parts,  we  may  confider  any  or  all  of  thefe 
divifions  promifcuoufly,  which  is  done  in  the  doctrine 
of  vulgar  fractions,  for  which  a  chapter  will  be  allot- 
ted. However,  fince  the  practice  of  collecting 
units  into  parcels  of  tens  has  prevailed  univerfally,  it 
has  been  found  convenient  to  follow  a  like  method  in 
the  confideration  of  fractions,  by  dividing  each  unit 
into  ten  equal  parts,  and  each  of  thefe  into  ten  fmal- 
ler  parts ;  and  fo  on.  Numbers  divided  in  this  man- 
ner are  called  Decimal  Fratlions. 

Chap.  II.     ADDITION, 

Addition  is  that  operation  by  which  we  find  the 
amount  of  two  or  more  numbers.  The  method  of  do- 
ing this  in  fimple  cafes  is  obvious,  as  foon  as  the  mean- 
ing of  number  is  known,  and  admits  of  no  illultra- 
tion.  A  young  learner  will  begin  at  one  of  the  num- 
bers, and  reckon  up  as  many  units  feparately  as  there 
are  in  the  other,  and  practice  will  enable  him  to  do  it 
at  once.  It  is  impoflible  ftrictly  fpeaking,  to  add 
more  than  two  numbers  at  a  time.  We  mult  firft 
find  the  fum  of  the  firft  and  fecond ;  then  we  add  the 
third  to  that  number;  and  fo  on.    However,  as  the 


876734 
123467 
314213 
712316 
438987 
279654 


3092234 
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feveral  fums  obtained  are  eafily  retained  in  the  memo-  Addition, 
ry,  it  is  neither  neceirary  nor  ufual  to  mark  them  '  "■ 
down.  When  the  numbers  confift  of  more  figures 
than  one,  we  add  die  units  together,  the  tens  toge- 
ther, and  fo  on.  But  if  the  fum  of  the  units  exceed- 
ten,  or  contain  ten  feveral  times,  we  add  the  number 
of  tens  it  contains  to  the  next  column,  and  only  fet 
down  die  number  of  units  that  arc  over.  In  like 
manner  we  carry  the  tens  of  every  column  to  the 
next  higher.  And  the  reafon  of  this  is  obvious  from, 
the  value  of  the  places  j  fince  an  unit,  in  any  higher 
place,  fignifies  the  fame  thing  as  ten  in  the  place  im- 
mediately lower. 

Example. 
Rule.     "  Write  the  numbers  diftinctly,     346863 
*'  units  under  units,  tens  under  tens;  and 
**  fo  on.     Then  reckon  the  amount  of  the 
"  right-hand  column.    If  it  be  under  ten, 
"  mark  it  down.     If  it  exceed  ten,  mark 
"  the  units  only,  and  carry  the  tens  to  the 
"  next  place.     In  like  manner,  carry  the 
"  tens  of  each  column  to  the  next,  and  mark  - 
"  down  the  full  fum  of  the  left  hand  co- 
"  lumn." 

As  it  is  of  great  confequence  in  bufinefs  to  perform 
addition  readily  and  exactly,  the  learner  ought  to 
practife  it  till  it  become  quite  familiar.  If  the  learn- 
er can  readily  add  any  two  digits,  he  will  foon  add  a 
digit  to  a  higher  number  with  equal  eafe.  It  is  only 
to  add  the  unit  place  of  that  number  to  the  digit ; 
and,  if  it  exceed  ten,  it  raifes  the  amount  accordingly. 
Thus,  becaufe  8  and  6  is  14,  48  and  6  is  54.  It  will 
be  proper  to  mark  down  under  the  fums  of  each  co- 
lumn, in  a  fmall  hand,  the  figure  that  is  carried  to  the 
next  column.  This  prevents  the  trouble  of  going 
over  the  whole  operation  again,  in  cafe  of  interrup- 
tion or  miftake.  If  you  want  to  keep  the  account 
clean,  mark  down  the  fum  and  figure  you  carry  on  a 
feparate  paper,  and,  after  revifing  them,  tranferibe 
the  fum  only.  After  fome  practice,  we  ought  to  ac- 
quire the  habit  of  adding  two  or  more  figures  at  one 
glance.  This  is  particularly  ufeful  when  two  figures 
which  amount  to  10,  as  6  and  4,  or  7  and  3,  ftand 
together  in  the  column. 

Every  operation  in  arithmetic  ought  to  be  revifed, 
to  prevent  miftakes ;  and  as  one  is  apt  to  fall  into  the 
fame  miftake,  if  he  rcvife  it  in  the  fame  manner  he 
performed  it,  it  is  proper  either  to  alter  the  order,  or 
elfe  to  trace  back  the  fteps  by  which  the  operation 
advanced,  which  will  lead  us  at  laft  to  the  number  we 
began  with.  Every  method  of  proving  accounts  may 
be  referred  to  one  orotherof  thefe  heads. 

ift,  Addition  may  be  proven  by  any  of  the  follow- 
ing methods :  repeat  the  operation,  beginning  at  the 
top  of  the  column,  if  you  began  at  the  foot  when  you 
wrought  it. 

2d,  Divide  the  account  into  feveral  parts ;  add 
thefe  feparately,  and  then  add  the  fums  together.  If 
their  amount  correfpond  with  the  fum  of  the  account, 
when  added  at  once,  it  may  be  prefumed  right.  This 
method  is  particularly  proper  when  you  want  to  know 
the  fums  of  the  parts,  as  well  as  that  of  the  whole. 

3d,  Subtract  the  numbers  fucceilively  from  the  fum  ; 
if  the  account  be  right,  you  will  exhauft  it  exactly, 
and  find  no  remainder. 

O  o  2  Whew 
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Addition.^  When  the  given  number  confifts  of  articles  of  dif- 
"  '  ferent  value,  as  pounds,  fhillings,  and  pence,  or  the 
like,  which  are  called  different  denominations,  the  ope- 
rations in  arithmetic  mull  be  regulated  by  the  value 
of  the  articles.  We  fhall  give  here  a  few  of  the  molt 
ufeful  tables  for  the  learner's  information. 


II.  Averdupoife  Weight. 
1 6  Dramsm  ounce,  oz. 
1 6  Ounces=i  pound,  lb. 
28  Pound— 1  quarter,  qr. 

4  QLiart=:ihun.wght,C. 
20  Hun.  weights  1  ton,  T. 


I.  Sterling  Money. 
4  Farthings— 1  penny, 
marked  d. 
12  Pence— 1  Shilling,  s. 
20  Shillings— 1  Pound,  L. 
Alfo,  6  s.  8d.z:i  noble 
ios.=i  angel 
13  s.  4d.  or  two-thirds 
of  a  pound=i  merk. 
Scots  money  is  divided  in  the  fame  manner  as  Ster- 
ling, and  has  one-twelfth  of  its  value.     A  pound  Scots 
is  equal  to  is.  8d.  Sterling,  a  Ihilling  Scots  to  a  pen- 
ny Sterling,  and  a  penny  Scots  to  a  twelfth-part  of  a 
penny  Sterling;  a  mark  Scots  is  two-thirds  of  a  pound 
Scots,  or  I3^d.  Sterling. 

III.   Troy  Weight.  IV.  Apothecaries  Weight. 

20  Mitesr:i  grain,  gr.         20  Grainsrri  fcruple,  '►) 
24  Grain:=i  pen.  wt.  dwt.  3  Scruples— 1  dram,  3 
20  Pen.  wts.zri  ounce,  oz.    8  Drams=:i  ounce,  § 


12  Ounces— 1  pound,  lb 

V.  EnglifhDry  Meafurc. 
2  Pints— 1  quart 
4  Quarts— 1  gallon 
2  Gallons—  1  peck 
4  Pecks— 1  bulhel 
8  Bufhels— 1  quarter 
VII.  Englijh  Land  Mea- 
sure. 
30j  Square  yards— 1  pole 

or  perch 
40  Poles=i  rood 

4  Roods=i  acre 
IX.  Long  Meafure. 
1  2  Inches=i  foot 

3  Feet=i  yard 
51  Yards=ipole 
40  Poles— 1  furlong 

8  Furlongs=:i  mile 

3  Miles^i  league. 


12  Ouncesrzi  pound,  lb 

VI.  Scotch  Dry  Meafure. 

4  Lippies=i  peck 

4  Pecks— 1  firlot 

4  Firlots=i  boll 
16  Bollsni  chalder 

VIII.    Scots  Land  Mea- 
fure. 
36  Square  ells=i  fall 
40  Falls=i  rood 
4  Roods=i  acre 

X.  Time. 
60  Seconds=i  minute 
60  Minutes=i  hour 
24  Hours=i  day 
7  Days=i  week 
365  Days=i  year 
52  Weeks  &  1  day=i  year. 


Rule  for  compound  Addition.  u  Arrange  like 
"  quantities  under  like,  and  carry  according  to  the 
"  value  of  the  higher  place." 

Note  r.  When  you  add  a  denomination,  which  con- 
tains more  columns  than  one,  and  from  which  you  car- 
ry to  the  higher  by  20,  30,  or  any  even  number  of  tens, 
rirft  add  the  units  of  that  column,  and  mark  down  their 
fum,  carrying  the  tens  to  the  next  column  ;  then  add 
tbe  tens,  and  carry  to  the  higher  denomination,  by  the 
number  of  tens  that  it  contains  of  the  lower.  For  ex- 
ample, in  adding  (hillings,  carry  by  ten  from  the  units 
to  the  tens,  and  by  two  from  the  tens  to  the  pounds. 

Note  2.  If  you  do  not  carry  by  an  even  number  of 
tens,  firft  find  the  complete  fum  of  the  lower  denomi- 
nation, then  enquire  how  many  of  the  higher  that  fum 
contains,  and  carry  accordingly,  and  mark  the  remain- 
der, if  any,  under  the  column.    For  example,  if  the 
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fum  of  a  column  of  pence  by  43,  which  is  three  Ihil-  Addition: 

lings  and  feven  pence,  mark   7  under  the  pence-co-  ' ' 

lumn,  and  carry  3  to  that  of  the  fhillings. 

Note  3.  Some  add  the  lower  denominations  after 
the  following  method :  when  they  have  reckoned  as 
many  as  amounts  to  one  of  the  higher  denomination, 
or  upwards,  they  mark  a  dot,  and  begin  again  with 
the  excefs  of  the  number  reckoned  above  the  value 
of  the  denomination.  The  number  of  dots  fhows  how 
many  are  carried,  and  the  laft  reckoned  number  is 
placed  under  the  column. 

Examples  in  Sterling  Money. 


L      145 

6 

8 

L 

16 

9 

ii-; 

21s 

3 

9 

169 

16 

10 

172 

18 

4 

36 

12 

91 

645 

7 

7  . 

54 

7 

6 

737 

2 

3 

30 

— 

It 

35 

3 

9 

7 

*9 

6 

9 

— 

7 

707 

19 

II 

1764 

12 

3 

14 

14 

4 

780 

— 

— 

84 

18 

H 

■99 

9 

9 

125 

3 

7 

150 

10 

— 

16 

16 

8| 

844 

8       7 

In  Averdup 

62 

5 

3 

olfe  Weight. 

T.    C. 

qr. 

lb. 

T. 

C. 

qr. 

lb. 

1     19 

3 

26 

3' 

15 

2 

22 

—     14 

1 

16 

6 

3 

— 

*9 

2     18 

1 

16 

5 

7 

3 

26 

— ■     1 

2 

27 

3 

2 

2 

— 

3       9 

— 

10 

4 

3 

I 

10 

—     17 

2 

24 

— 

18 

I 

12 

—     15 

3 

18 

1 

1 

I 

.1 

4      6 

— 

5 

5 

3 

— T 

7 

—      6 

3 

9 

6 

4 



9 

6      4 

— 

4 

4 

6 

. 

5 

5       5 

— 

5 

2 

1 

3 

4 

When  one  page  will  not  contain  the  whole  account, 
we  add  the  articles  it  contains,  and  write  againft  their 
fum,  Carried  forward ;  and  we  begin  the  next  page 
with  the  fum  of  the  foreging,  writing  againft  it, 
Brought  forward. 

When  the  articles  fill  feveral  pages,  and  their  whole 
fum  is  known,  which  is  the  cafe  in  tranferibing  ac- 
counts, it  is  belt  to  proceed  in  the  following  manner : 
Add  the  pages,  placing  the  fums  on  a  feparate  paper; 
then  add  the  fums,  and  if  the  amount  of  the  whole  be 
right,  it  only  remains  to  find  what  numbers  mould 
be  placed  at  the  foot  and  top  of  the  pages.  For  this 
purpofe,  repeat  the  fum  of  the  firft  page  on  the  fame 
line;  add  the  fums  of  the  firfl  and  fecond,  placing 
the  amount  in  a  line  with  the  fecond;  to  this  add 
the  fum  of  the  third,  placing  the  amount  in  a  line 
with  the  third.  Proceed  in  like  manner  with  the 
others;  and  if  the  laft  fum  correfponds  with  the  a- 
mount  of  the  pages,  it  is  right.  Thefe  fums  are 
tranferibed  at  the  foot  of  the  refpe&ive  pages,  and 
tops  of  the  following  ones. 

Ex- 
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Subtrac- 

Examples. 

tion.            L  134  6  8 

L 

L 

L 

*              42  3  9 

170  $  4 

70  4  2 

15  3  9 

J75  4  9 

66 

98 

18   6  8 

12  2,  6 

42  5  7 

73 

8  6 

12  13  2 

•7  5  4 

163  7  4 

45 

3  2 

15  3  9 

8 

148  j  8 

7» 

7  9 

17  5  4 

_9  6 

73  2  3 

12 

18  6  8 

—  510 

L 

L 

L 

L 

1  ft  Page, 

L778 

16 

— 

L       773 

16  — 

2d 

445 

14 

5 

1224 

10       5 

3d 

151 

19 

9 

1376 

10       2 

2th 

43 

6 

11 

1419 

17      r 

LI4I9  17  I 

Then  we  tranfcribe  L778,  16s.  at  the  foot  of  the 
firft  and  top  of  the  fecond  pages,  L1224  :  10  :  5  at  the 
foot  of  the  fecond  and  top  of  the  third  ;   and  fo  on. 

Chap.  III.     SUBTRACTION. 

Subtraction  is  the  operation  by  which  we  take  a 
lelTer  nmnber  from  a  greater,  and  find  their  differences. 
It  is  exactly  oppofite  to  addition,  and  is  performed  by 
learners  in  a  like  manner,  beginning  at  the  greater 
and  reckoning  downwards  the  units  of  the  letfer.  The 
greater  is  called  the  minuend,  and  the  lefler  \\ve.  fubtra- 
hend. 

If  any  figure  of  the  fubtrahend  be  greater  than  the 
correfponding  figure  of  the  minuend,  we  add  ten  to 
that  of  the  minuend,  and,  having  found  and  marked 
the  difference,  we  add  one  to  the  next  place  of  the  fub- 
trahend. This  is  called  borrowing  ten.  The  reafon 
will  appear,  if  we  confider  that,  when  two  numbers 
are  equally  increafed  by  adding  the  fame  to  both,  their 
difference  will  not  be  altered.  When  we  proceed  as 
directed  above,  we  add  ten  to  the  minuend,  and  we 
likewife  add  one  to  the  higher  place  of  the  fubtra- 
hend, which  is  equal  to  ten  of  the  lower  place. 

Rule.  "  Subtract  units  from  units,  tens  from  tens, 
"  and  fo  on.  If  any  figure  of  the  fubtrahend  be 
"greater  than  the  correfponding  one  of  the  minuend, 
u  borrow  ten." 

Example.     Minuend  173694         738641 

Subtrahend        21453         379235 


Remainder  •    152241         359406 
To  prove  fubtraction,  add  the  fubtrahend  and  re- 
mainder together  ;    if  their  fum  be  equal  to  the  mi- 
nuend,  the  account  is  right. 

Or  fubtract  the  remainder  from  the  minuend.  If 
the  difference  be  equal  to  the  fubtrahend,  the  account 
is  right. 

RuLE/or  compound  fubtr  action.    "  Place  like  deno- 

f*  ruinations  under  like,  and  borrow,  when  neceffary, 

"  according  to  the  value  of  the  higher  place." 

Examples. 

C.     3r.     lb.         A.     R.     F.     E. 

L 146     3     3  12     3     19        15     2     24     18 

58     7    6  4     3      24        12      2      36       7 


add  12  pence  when  ncceflary  to  the  minuend,  and  at  Snlitrac- 
the  next  ftep,  we  add  one  (hilling  to  the  fubtrahend.      *ion- 

Note  2.  When  there  are  two  places  in  the  fame  '  "~~ 
denomination,  if  the  next  higher  contain  exactly  fo 
many  tens,  it  is  befl  to  fubtract  the  units  firft,  borrow- 
ing ten  when  neceffary ;  and  then  fubtract  the  tens, 
borrowing,  if  there  is  occafion,  according  to  the  num- 
ber of  tens  in  the  higher  denomination. 

Note  3.  If  the  value  of  the  higher-denomination  be 
not  an  even  number  of  tens,  fubtract  the  units  and  tens 
At  once,  borrowing  according  to  the  value  of  the  higher 
denomination. 

Note  4.  Some  chufe  to  fubtract  the  place  in  the 
fubtrahend,  when  it  exceeds  that  of  the  minuend,  from 
the  value  of  the  higher  denomination,  and  add  the  mi- 
nued  to  the  difference.  This  is  only  a  different  order 
of  proceeding,  and  gives  the  fame  anfwer. 

Note  5.  As  cuflom  has  eftablilhed  the  method  of 
placing  the  fubtrahend  under  the  minuend,  we  follow 
it  when  there  is  no  reafon  for  doing  otherwife  ;  but  the 
minuend  may  be  placed  under  the  fubtrahend  with  e- 
qual  propriety ;  and  the  learner  fhould  be  able  to  work 
it  either  way,  with  equal  readinefs,  as  this  laft  is 
fomctimes  lwore  convenient ;  of  which  inftances  will 
occur  afterwards. 

Note  6.  The  learner  fhould  alfo  acquire  the  habit, 
when  two  numbers  are  marked  down,  of  placing  fuch 
a  number  under  the  lefler,  that,  when  added  together, 
the  fum  may  be  equal  to  the  greater.  The  operation  is 
the  fame  as  fubtraction,  though  conceived  in  a  differ- 
rcnt  manner,  and  is  ufeful  in  balancing  accounts,  and 
on  other  occalions. 

It  is  often  neceffary  to  place  the  fums  in  different  co- 
lumns, in  order  to  exhibit  a  clear  view  of  what  is  re- 
quired. For  inftance,  if  the  values  of  feveral  parcels 
of  goods  are  to  be  added,  and  each  parcel  conilfls  of 
feveral  articles,  the  particular  articles  lhould  be  placed 
in  an  inner  column,  and  the  fum  of  each  parcel  extend- 
ed to  the  outer  column,  and  the  total  added  there. 

If  any  perfon  be  owing  an  account,  and  has  made 
fome  partial  payments,  the  payments  muft  be  placed  in 
an  inner  column,  and  their  fum  extended  under  that  of 
the  account  in  the  outer  column,  and  fubtracted  there. 

An  example  or  two  will  make  this  plain, 
ift.]  30  yards  linen  at  i&.  L.  3 

45  ditto  at  is.  6d.  376 

: L.     676 

120  lb  thread  at  4s.     L.  24 
40  ditto        at  3s.  6 

30  ditto        at  2s.  6d.     315 


33  15 


[2d.  1773. 

Jan.  15.  Lent  James  Smith  L.  50 
22.  Lent  him  further         70 


L. 40     2     6 


L    87  15     9  7     3      23  2      3       28     11 

Note  1.  The  reafon  for  borrowing  is  the  fame  as  in 

fimple  fubtraction.    Thus,  in  fubtracting  pence,  wff 


Feb.  3.  Received  in  part       L.62 
5.  Received  further 
In  gold  L.  10  10 
In  filver     1 3 

23  10 


-L.  120 


Sn  10 


Balance  due  me 


L.  34  10 
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Chap.  IV.    MULTIPLICATION. 

In  Multiplication,  two  numbers  are  given,  and  it  is 
required  to  find  how  much  the  firft:  ameunts  to,  when 
reckoned  as  many  times  as  there  are  units  in  thefecond. 
Thus,  8  multiplied  by  y,  or  5  times  8,  is  40.  The 
given  numbers  (8  and  5)  are  called  faftors ;  the  firft. 
(8)  the  multiplicand :  the  fecond  (5)  the  multiplier  ; 
and  the  amount  (40)  the  product. 

This  operation  is  nothing  elfe  than  addition  of  the 
fame  number  feveral  times  repeated.  If  we  mark  8 
five  times  under  each  other,  and  add  them,  the  fnm 
is  40 :  BHt,  as  this  kind  of  addition  is  of  frequent  and 
extenfive  ufe,  in  order  to  fhorten  the  operation,  we 
mark  down  the  number  only  once,  and  conceive  it  to 
be  repeated  as  often  as  there  are  units  in  the  multiplier. 

For  this  purpofe,  the  learner  mull  be  thoroughly 
acquainted  with  the  following  multiplication-table, 
which  is  compofed  by  adding  each  digit  twelve  times. 


Twice 

1  is  2 

2  4 

3  6 

4  8 

5  10 

6  12 

7  14 

8  16 

9  18 
Jo  20 

11  22 

12  24 
.Eight  times 

i  is 
2       16 


Thrice 

Four  times 

Fivetimes 

Six  times |S 

I  IS  3 

I   IS 

4 

I  is 

5 

lis    6 

2       6 

2 

8 

2 

10 

2      12! 

3        9 

3 

12 

3 

15 

3      18 

4      12 

4 

16 

4 

20 

4      24 

5     15 

5 

20 

5 

25 

5      30 

6     iS 

6 

24 

6 

30 

6      36 

7     21 

7 

28 

7 

35 

7      42 

8     24 

8 

32 

8 

40 

8     48 

9     27 

9 

36 

9 

45 

9     54 

10     30 

10 

40 

10 

50 

10     60 

n     33 

11 

44 

n 

55 

n      66 

12     36 

12 

48 

12 

60 

12      72 

2 
3 
4 
5 
6 

7 
8 

9 

TO 
II 
12 


M 
21 

28 

35 
42 

49 
56 
63 

70 
77 
84 


Nine  timesTen  times'Elevon  times  Twelve  times 


3 
4 
5 
6 

7 
8 

9 
10 
11 

12 


24 
32 
40 
48 
56 
64 
72 

8c 
88 
96 


1  is     9 

2  1 


3 
4 
5 
6 

7 

8 

9 
10 

11 

12 


27 
36 
45 
54 
63 
72 
81 
90 

91 

10. 


1  is  10 

2  20 
3 

4 
5 
6 

7 

8 


30 
40 

5o 
60 
70 
80 

9       9° 

10  100 

11  no 

12  120 


1  IS      II 

2  22 


3 
4 
5 
6 
7 
8 

9 
10 

it 

12 


33 
44 
55 
66 

77 
88 

99 
no 

121 

132 


1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

n 

12 


12 

24 
36 
48 
60 

72 
84 
96 
108 
120 
132 
144 


and  annex  an  equal  number  of  cyphers  to  the  producl. 
Thus,  if  it  be  required  to  multiply  by  50,  we  firft 
multiply  by  5,  and  then  annex  a  cypher.  It  is  the 
fame  thing  as  to  add  the  multiplicand  fifty  times  ■,  and 
this  might  be  done  by  writing  the  account  at  large,  di- 
viding the  column  into  10  parts  of  j  lines,  finding  the 
fum  of  each  part,  and  adding  thefe  ten  fums  together. 

If  the  multiplier  confift  of  feveral  fignificant  figures, 
we  multiply  feparately  by  each,  and  add  the  products. 
It  is  the  fame  as  if  we  divided  a  long  account  of  ad- 
dition into  parts  correfponding  to  the  figures  of  the  mul- 
tiplier. 

Example.     To  multiply  7329  by  365. 
7329         7329         7329  3664$  —     5  times. 

5  60  300  439740  ==  60  times. 

2198700  =  300  times. 


If  both  factors  be  under  12,  the  table  exhibits  the 
product  at  once.  If  the  multiplier  only  be  under  12, 
we  begin  at  the  unit-place,  and  multiply  the  figures  in 
their  order,  carrying  the  tens  to  the  higher  place,  as 
in  addition. 

Ex.  76859  multiplied  by  4,  or  76859  added  4  times. 

4  76859 

76859 

307436  76859 


Multipli- 
cation. 


36645    439740    2198700 


267508  j  zz  36  5  times. 

It  is  obvious  that  5  times  the  multiplicand  added  to 
60  times,  and  to  300  times,  the  fame  muft  amount  to 
the  product  required.  In  practice,  we  place  the  pro- 
duces at  once  under  each  other ;  and,  as  the  cyphers 
arifing  from  the  higher  places  of  the  multiplier,  are  loft 
in  the  addition,  we  omit  them.  Hence  may  be  infer- 
red the  following 

Rule.  "Place  the  multiplier  under  the  multipli- 
"  cand,  and  multiply  the  latter  fucceffively  by  the 
"  fignificant  figures  of  the  former ;  placing  the  right- 
"  hand  figure  of  each  producl:  under  the  figure  of  the 
"  multiplier  from  which  it  arifes  ;  then  add  the  pro- 
"  duel." 


Ex.         7329 
365 


36645 

43974 
21987 

2675085 


42785 
9i 

42785 
385065 

3893435 


37846  93956 

235  8704 


189230 
"3538 
75692 


375834 
657692 
751648 


8893810    817793024 


A  number  which  cannot  be  produced  by  the  multi- 
plication of  two  others  is  called  a  prime  number  ,■  as  3, 
5,  7,  n,  and  many  others. 

A  number  which  may  be  produced  by  the  multipli- 
cation of  two  or  more  fmaller  ones,  is  called  a  compo- 
fite  number.  For  example,  27,  which  arifes  from  the 
multiplication  of  9  by  3  ;  and  thefe  numbers  (9  and  3) 
are  called  the  component  parts  of  27. 

Contractions  and  Varieties  in  Multiplication. 

Firft,  If  the  multiplier  be  a  compofite  number,  we 
may  multiply  fucceffively  by  the  component  parts. 
Ex.  7638  by  45 or  5  times  9    7638  ill,       5492  by 
45  9 


,  307436 

If  the  multiplier  be  10,  we  annex  a  cypher  to  the 
multiplicand.  If  the  multiplier  be  100,  we  annex  two 
cyphers  ;  and  fo  on.  The  reafon  is  obvious,  from  the 
ufe  of  cyphers  in  notation. 

If  the  multiplier  be  any  digit,  with  one  or  more  cy- 
phers on  the  right  hand,  we  multiply  by  the  figure, 


38190 

30552 

343710 


72 

2d,   13759  by  56 

3d,     56417  by  144 
68472  4th,    73048  by    84 
5  5th,  166549  by  125 

6th,  3  789 1 4  by    54 

343710  7th,  520813  by   63 


Becaufe  the  fecond  producl  is  equal  to  five  times  the 
firlt,  and  the  firft  is  equal  to  nine  times  the  multi- 
plicand,. 
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Multipli-  plicand,  it  is  obvious  that  the  fecond  product  mull  be 
cation.  fjve  times  nine,  or  forty-five  times  as  great  as  the  mul- 
"~~" ->/— ~~"  tiplicand. 

Secondly,  If  the  multiplier  be  5,  which  is  the  half 
of  10,  we  may  annex  a  cypher  and  divide  by  2.  If  it 
be  25,  which  is  the  fourth-part  of  an  100,  we  may 
annex  two  cyphers,  and  divide  by  4.  Other  contrac- 
tions of  the  like  kind  will  readily  occur  to  the  learn- 
er. 

Thirdly,  To  multiply  by  9,  which  is  one  lefs  than 
10,  we  may  annex  a  cypher ,  and  fubtract  the  multi- 
plicand from  the  number  it  compofes.  To  multiply 
by  99,999,  or  any  number  of  9's,  annex  as  many  cy- 
phers, and  fubtract  the  multiplicand.  The  reafon  is 
obvious;  and  a  like  rule  may  be  found,  though  the 
unit  place  be  different  from  9. 

Fourthly,  Sometimes  a  line  of  the  product  is  more 
eafily  obtained  from  a  former  line  of  the  fame  than 
from  the  multiplicand. 


Ex.  ift.] 


1372 
84 

5488 
10976 

1 15248 


2d.] 


1348 
36 

8088 
4044 

48528 


In  the  firft  example,  inflead  of  multiplying  by  5, 
we  may  multiply  5488  by  2  :  and,  in  the  fecond,  in- 
flead of  multiplying  by  3.,  we  may  divide  8088  by  2. 

Fifthly,  Sometimes  the  product  of  two  or  more  fi- 
gures may  be  obtained  at  once,  from  the  product  of  a 
figure  already  found. 


Ex.  ift.] 


14356 
648 


2d.] 


3462321 
96484 


114848 
918784 

9302688 


13849284 
166191408 
332382816 


334058579364 
In  the  fecond  example,  we  multiply  firft  by  4; 
then,  becaufe  12  times  4  is  48,  we  multiply  the  firft 
line  of  the  product  by  12,  inflead  of  multiplying  fepa- 
rately  by  8  and  4 ;  laflly  becaufe  twice  48  is  96,  we 
multiply  the  fecond  line  of  the  producl  by  2,  inflead  of 
multiplying  feparately  by  6  and  9. 

When  we  follow  this  method,  we  mufl  be  careful 
to  place  the  right-hand  figure  of  each  producl  under 
the  right-hand  figure  of  that  part  of  the  multiplier 
which  it  is  derived  from. 

It  would  anfwer  equally  well  in  all  cafes,  to  begin 
the  work  at  the  highefl  place  of  the  multiplier;  and 
contractions  are  fometimes  obtained  by  following  that 
order. 


It  is  a  matter  of  indifference  which  of  the  factors  Multipli- 
be  ufed  as  the  multiplier;  for  4  multiplied  by  3  gives  .  <**">"-  m 
the  fame  product  as  3  multiplied  by  4;  and  the  like 
holds  univerfally  true.      To  illuftrate  this,  we  may 
mark  three  rows  of  points,  four  in  each  .... 
row,  placing  the  rows  under  each  other;  .... 
and  we  fhall  alfo  have  four  rows  con-  .... 
taining  three  points  each,    if  we  reckon  the  rows 
downwards. 

Multiplication  is  proven  by  repeating  the  opera- 
tion, ufing  the  multiplier  for  the  multiplicand,  and 
the  multiplicand  for  the  multiplier.  It  may  alfo  be 
proven  by  divifion,  or  by  cafling  out  the  9's  ;  of  which 
afterwards ;  and  an  account,  wrought  by  any  con- 
traction, may  be  proven  by  performing  the  operation 
at  large,  or  by  a  different  contraction. 

Compound  Multiplication. 

Rule  I.  "  If  the  multiplier  do  not  exceed  12,  the 
"  operation  is  performed  at  once,  beginning  at  the 
"  lowefl  place,  and  carrying  according  to  the  value 
"  of  the  higher  place." 

Examples.']  Civt.  qr.  lb.     A.   R.  P.       lb.  oz.  diut. 
L.  13     6     7      12     2    8      13     3  18         7    5    9 
9  5  6  12 


62     3  12      83  —  28        89     5    8 
If  the  multiplier  be  a  compofite  num- 


L.119  19     3 

Rule  II. 
**  ber,  whofe  component  parts  do  not  exceed  12,  mul 
"  tiply  firfl  by  one  of  thefe  parts,  then  multiply  the 
"  product  by  the  other.  Proceed  in  the  fame  man- 
"  ner  if  there  be  more  than  two." 


Ex.  ill.]     L.      15     3 


8  by  32=8x4 
8 


121    9    4=8  times. 
4 


L.    485  17    4=32  times. 

2d.]    L.     17    3     8  by  75=5x5X3 
3 


51  11 


:  3  times. 


257  15  —  =15  times. 
S 


L.  1288  15  — =75  times. 


Ex. 


ift.]  3^5 
642 

18750 
12500 
6250 

2006250 


or 


3125 
642 


2d.] 


32452 
52575 


18750 
131250 

2006250 


Note  I.  Although  the  component  parts  will  an- 
fwer in  any  order,  it  is  beft,  when  it  can  be  done,  ta 
take  them  in  fuch  order  as  may  clear  off  fome  of  the 
lower  places  at  the  firfl  multiplication,  as,  is  done  in, 
Ex.  2d. 

Note  2.  The  operation  may  be  proved',  by  taking 
the  component  parts  in  a  different  order,  or  dividing 
the  multiplier  in  a  different  manner. 

Rule  III.  "  If  the  multiplier  be  a  prime  number^ 
—     •  "  multiply  firfl  by  the  compofite  number  next  lower,, 

1 706163900    "  then  by  the  difference^  and.  add  the  products." 


162260 
811300 
2433900 
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3  J  17  9  by  67=64-1-3      Here  becaufe  8  times  8 
8 


L.  287  2  — =8  tiin«s. 
8 

L.2296  16 — =64  times. 
107  13  3=  3  times. 

L.2404    9  3=67  times. 


64=  8+8  is  64,  we  multiply  twice 
by  8,  which  gives  L.  2296, 
16  s.  equal  to  64  rimes  the 
multiplicand;  then  we  find 
the  amount  of  3  times  the 
multiplicand,  which  is 
L.  107  :  13  :  3 :  and  it  is 
evident  that  thefe  added, 
amount  to  67,  the  multi- 
cand. 

Rule  IV.  "  If  there  be  a  compofite  number  a  lit- 
"  tie  above  the  multiplier,  we  may  multiply  by  that 
"  number,   and  by  the  difference,  and  fubtract  the 
'?  fecond  product  from  the  firft." 
L.      17     4     5  by  106=108 — 2     Here    we   multiply 
12       io3=    9Xi2by  12  and 9,  the  com- 
ponent parts  of  108, 
and  obtain  a  product 
of  L.  i860,  6  s.  equal 
to  108  times  the  mul- 
tiplicand ;  and,  as  this 
is  twice  oftener  than 
was  required,  we  fub- 
tract the  multiplicand 
doubled,  and  the  re- 
mainder  is  the  num- 
ber fought. 
Example.         L.34  :  8 :  24  by  3465. 
Rule  V.  "  If  the  multiplier  be  large,  multiply  by 
"  10,    and   multiply  the  product   again  by  10  ;  by 
"  which  means  you  obtain  an  hundred  times  the  giv- 
"  en  number.     If  the  multiplier  exceed  1000,  mul- 
",  tiply  by   10  again;  and  continue  it  farther  if  the 
"  multiplier    require    it ;    then    multiply  the  given 
"  number  by  the  unit-place  of  the  multiplier;  the 
*f  firft  product  by  the  ten  place,  the  fecond  product 
"  by  the  hundred-place ;  and  fo  on.     Add  the  pro- 
"  ducts  thus  obtained  together." 

L.      34  8    2-iby5=L.      172  1  i=       5  times 


MET     I    C.  Chap.  IV. 

This  computation,  for  changing  any  futn  of  money,   Diviiioo. 

weight,  or  meafure,  into  a  different  kind,  is  called  ' m-— ' 

Reduction.  When  the  quantity  given  is  exprefled 
in  different  denominations,  we  reduce  the  higheft  to 
the  next  lower,  and  add  thereto  the  given  number  of 
that  denomination;  and  proceed  in  like  manner  till 
we  have  reduced  it  to  the  loweft  denomination. 

Example.     To  reduce  L.  46  :  13  :  8|  to  farthings. 
L.46 

20  Or  thus : 


.   206 

13 

9 

.1859 

17 

— : 

34 

8 

10: 

:io8  times. 
:     2  times. 


L.  182c    8    2=  106  times 


10  times L.     344  2     iby6= 
10 


3.0(14  12  6=       Co  times 


lootimesL.  3441  —  ioby4=     13764  3 
10 


400  times 


L.  119232  1  1  o-' =3465  times 
The  ufe  of  multiplication  is  to  compute  the  amount 
of  any  number  of  equal  articles,  either  in  refpect  of 
meafure,  weight,  value,  or  any  other  confideration. 
The  multiplicand  expreffes  how  much  is  to  be  reck- 
oned for  each  article;  and  the  multiplier  exprefles 
how  many  times  that  is  to  be  reckoned.  As  the 
multiplier  points  out  the  number  of  articles  to  be 
added,  it  is  always  an  abftract  number,  and  has  no 
reference  to  any  value  or  meafure  whatever.  It  is 
therefore  quite  improper  to  attempt  the  multiplica- 
tion of  (hillings  by  (hillings,  or  to  confider  the  multi- 
plier as  exprdfive  of  any  denomination.  The  moft 
common  inftanccs  in  which  the  practice  of  this  ope- 
ration is  required,  are,  to  find  the  amount  of  any 
number  of  parcels,  to  find  the  value  of  any  number 
of  articles,  to  find  the  weight  or  meafure  of  a  num- 
ber of  articles,  &c. 


920  millings  in  L.  46 
13 

933  millings  in  L.  46  13 
12 


L  46  13  84 
20 

933 
12 


1 1 196  pence  in  L.46  13 


1 1204  pence  in  L.46  13  8 
4 


11204 
4 

44819 


44816  farthings  in  L.  46  13  8 
5 


rooo times  L.  34410  8  4by3=   103231  $ — =3oootimes. 

t   A 


44819  farthings  in  L.  46  13  81 
It  is  eafy  to  take  in  or  add  the  higher  denomina*- 
tion  at  the  fame  time  we  multiply  the  lower, 

Chap.  V.     DIVISION. 

In  divifion,  two  numbers  are  given  ;  and  it  is  re- 
quired to  find  how  often  the  former  contains  the  lat- 
ter. Thus,  it  may  be  afked  how  often  21  contains 
7,  and  the  anfwer  is  exactly  3  times.  The  former 
given  number  (21)  is  called  the  Dividend;  the  lat- 
ter (7)  the  Divifor;  and  the  number  required  (3) 
the  Quotient.  It  frequently  happens  that  the  divifion 
cannot  be  completed  exactly  without  fractions.  Thus 
it  may  be  alked,  how  often  8  is  continued  in  19  ?  the- 
anfwer  is  twice,  and  a  remainder  of  3. 

This  operation  confifts  in  fubtracting  the  divifor 
from  the  dividend,  and  again  from  the  remainder,  as 
often  as  it  can  be  done,  and  reckoning  the  number 
of  fubtractions ;  as, 

21    .  19 

7  firft  fubtraction  8  firft  fubtraction 


14 
7  fecond  fubtraction 


7  third  fubtraction. 


11 

8  fecond  fubtraction 

3  remainder. 


As  this  operation,  performed  at  large,  would  be 
very  tedious,  when  the  quotient  is  a  high  number,  it 
is  proper  to  lhorten  it  by  every  convenient  method ; 
and,  for  this  purpofe,  we  may  multiply  the  divifor 
by  any  number  whofe  product  is  not  greater  than 
the  dividend,  and  fo  fubtract  it  twice  or  thrice,  or 
oftener,  at  the  fame  time.  The  belt  way  is  to  mul- 
tiply it  by  the  greateft  number,  that  does  not  raile 
the  product  too  high,  and  that  number  is  alfo  the 
quotient.  For  example,  to  divide  45:  by  7,  we  in- 
quire what  is  the  greateft  multiplier  for  1,  that  does 

HOt 
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Divifion.    not  give  a  product  above  45  ;  and  we  ftiall  find  that 

' * — "*  it  is  6  ;  and  6  times  7  is  42,  which,  fubtracted  from 

45,  leaves  a  remainder  of  3.  Therefore  7  may  be 
fubtracted  6  times  from  4S ;  or,  which  is  the  fame 
thing,  45,  divided  by  7,  gives  a  quotient  of  6,  and  a 
remainder  of  3. 

If  the  divifor  do  not  exceed  12,  we  readily  find 
the  higheft  multiplier  that  can  be  ufed  from  the  mul- 
tiplication table.  If  it  exceed  12,  we  may  try  any 
multiplier  that  we  think  will  anfwer.  If  the  product 
be  greater  than  the  dividend,  the  multiplier  is  too 
great;  and,  if  the  remainder,  after  the  product  is 
fubtracted  from  the  dividend,  be  greater  than  the  di- 
vifor, the  multiplier  is  too  fmall.  In  either  of  thcfe 
cafes,  we  muft  try  another.  But  the  attentive  learn- 
er, after  fome  practice,  will  generally  hit  on  the  right 
multiplier  at  firft. 

If  the  divifor  be  contained  oftener  than  ten  times  in 
the  dividend,  the  operation  requires  as  many  fleps  as 
there  are  figures  in  the  quotient.     For  inftance,  if  the 
quotient  be  greater  than  100,  but  lefs  than  a  1000,  it 
requires  3  fteps.     We  firft  inquire  how  many  hun- 
dred times  the  divifor  is  contained  in  the  dividend, 
and  fubtract  the  amount  of  thefe  hundreds.    Then 
we  inquire  how  often  it  is  contained  ten  times  in 
the  remainder,  and  fubtract  tne  amount  of  thefe  tens. 
Laflly,  we  inquire  how  many  fingle  times  it  is  con- 
tained in  the  remainder.     The  method  of  proceeding 
will  appear  from  the  following  example : 
To  divide  5936  by  8. 
From       5936 
Take      $600  =  700  times  8 


Example}.]  ift.  8)5936(742 


Rem. 

From  which  take 


336 

320  =  40  times  8 


Rem.  16 

From  which  take       16  = 


2  times  8 


o      742  times  8  in  all. 

It  is  obvious,  that  as  often  as  8  is  contained  in  $9, 
fo  many  hundred  times  it  will  be  contained  in  5900, 
or  in  5936 ;  and,  as  often  as  it  is  contained  in  33, 
fo  many  times  it  will  be  contained  in  330,  or  in 
3  36  ;  and  thus  the  higher  places  of  the  quotient  will 
be  obtained  with  equal  eafe  as  the  lower.  The  ope- 
ration might  be  performed  by  fubtracting  8  conti- 
nually from  the  dividend,  which  will  lead  to  the 
fame  conclufion  by  a  very  tedious  procefs.  After 
700  fubtractions,  the  remainder  would  be  336  ;  after 
40  more,  it  would  be  16 ;  and  after  2  more,  the  di- 
vidend would  be  entirely  exhanfted.  In  practice,  we 
omit  the  cyphers,  and  proceed  by  the  following 

Rule  ill,  "  Aflume  as  many  figures  on  the  left 
"  hand  of  the  multiplier  as  contain  the  divifor  once 
"  or  oftener  :  find  how  many  times  they  contain  it, 
"  and  place  the  anfwer  as  the  higheft  figure  of  the 
"  quolient. 

2d,  "  Multiply  the  divifor  by  the  figure  you  have 
"  found,  and  place  the  product  under  the  part  of 
"  the  dividend  from  Which  it  is  obtained. 

3d,  "  Subtract  the  product  from  the  figures  above  it. 

4th,  *'  Bring  down  the  next  figure  of  the  dividend 
"  to  the  remainder,  and  divide  the  number  it  makes 
"  up,  as  before." 
Vol.  II. 
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56-- 

252-  • 

33 
32 

491 

441 

16 
16 

504 

504 

0 
3d.  365)974932(2671  t*/t 

730  ••  • 

0 

2449 
2190 

2593 

2555 

382 
365 

Remainder      17 

The  numbers  which  we  divide,  as  $9,  33,  and  16, 
in  the  firft  example,  are  called  dividual! . 

It  is  ufual  to  mark  a  point  under  the  figures  of  the 
dividend,  as  they  are  brought  down,  to  prevent  mif- 
takes. 

If  there  be  a  remainder,  the  divifion  is  completed 
by  a  vulgar  fraction,  whofe  numerator  is  the  remain- 
der, and  its  denominator  the  divifor.  Thus,  in  Ex.  3. 
the  quotient  is  2671,  and  remainder  17  ;  and  die  quo- 
tient completed  is  2671  T'/T. 

A  number  which  divided  another  without  a  remain- 
der is  faid  to  meafure  it  ;  and  the  feveral  numbers 
which  meafure  another,  are  called  its  aliquot  parts. 
Thus,  2,  4,  6,  8,  and  12,  are  aliquot  parts  ot  24. 
As  it  is  often  ufeful  to  difcover  numbers  which  mea- 
fure others,  we  may  obferve, 

rft,  Every  number  ending  with  an  even  figure, 
that  is,  with  2,  4,  6,  8,  or  o,  is  meafured  by  2. 

ad,  Every  number  ending  with  J,  or  o,  is  mea- 
fured by  5. 

3d,  Every  number,  whofe  figures,  when  added,  a- 
mount  to  an  even  number,  of  3's  or  9's,  is  meafured 
by  3  or  9,  reflectively. 

Contrafiiens  and  Varieties  in  Divifion. 
Firft,  When  the  divifor  does  not  exceed  12,  the 
whole  computation  may  be  performed  without  fetting 
down  any  figures  except  the  quotient. 

Ex.  7)35868(5124  or  7)35868 

5124 
Secondly,  When  the  divifor  is  a  compofite   num- 
ber, and  one  of  the  component  parts  alfo  meafures  the 
dividend,  we  may  divide  fucceffively  by  the  component 
parts. 

Ex.  ift.]  30ii4by63.     2d.]  975  by  105=5x7x3 
9)30"4  5)97S 

7)  3346 
Quotient       478 

Quotient  9' 

This  method  might  be  alfo  ufed,  although  the  com- 
ponent parts  of  the  divifor  do  not  meafure  the  divi- 
dend ;  but  the  learner  will  not  underftand  how  to 
P  p  manage 


3)i95 
7)  65 
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DiviCon.  manage  the  remainder  till  he  be  acquainted  with  the 

v      v— '  doctrine  °f  vulgar  fractions. 

Thirdly,  When  there  are  cyphers  annexed  to  the 
divifor,  cut  them  off,  and  cut  off  an  equal  number  of 
figures  from  the  dividend ;  annex  thefe  figures  to  the 
remainder.        Ex.  To  divide  378643  by  5200. 

52|oo)37S6|43(72?U4 
364- 


146 
104 


4243 


The  reafon  will  appear  by  performing  the  opera- 
tion at  large,  and  comparing  the  fleps. 

To  divide  by  ro,  100,  1000,  or  the  like.  Cutoff 
as  many  figures  on  the  right  hand  of  the  dividend  as 
there  are  cyphers  in  the  divifor.  The, figures  which 
remain  on  the  left  hand  compofe  the  quotient,  and  the 
figures  cut  off  compofe  the  remainder. 

Fourthly,  When  the  divifor  confuts  of  feveral  fi- 
gures we  may  try  them  feparately,  by  inquiring  how 
often  the  firft  figure  of  the  divifor  is  contained  in  the 
firft  figure  of  the  dividend,  and  then  confidering  whe- 
ther the  fecond  and  following  figures  of  the  divifor  be 
contained  as  often  in  the  correfponding  ones  of  the  di- 
vidend with  the  remainder  (if  any)  prefixed.  If  not, 
we  muft  begin  again,  and  make  trial  of  a  lower  nnmr 
ber.  When  the  remainder  is  nine,  or  upwards,  we 
may  be  fure  the  divifion  will  hold  through  the  lower 
places ;  and  it  is  unnecelfary  to  continue  the  trial 
farther. 

Fifthly,  We  may  make  a  table  of  the  produces  of 
the  divifor,  multiplied  by  the  nine  digits,  in  order  to 
difcover  more  readily  how  often  it  is  contained  in 
each  dividual.  This  is  convenient  when  the  divi- 
dend is  very  long,  or  when  ii  is  required  to  divide  fre- 
quently by  the  fame  divifor. 


73  by  2  =  1 46 

3  =  219 

4  =  292 

5  =  36* 

6  =  438 

7  =  5" 

8  =  584 

9  =  657 


73)53872694(737982 
5" 


2  77. 
219 

582 
5" 


716 
657 

599 
584 

154 
146 

Rem.         8 

Sixthly,  To  divide  by  9,  99,  999,  or  any  number 
of  9's,  tranferibe  under  the  dividend  part  of  the 
fame,  fhiftjng  the  higheft  figure  as  many  places  to 
the  right,  as  there  are  9's  in  the  divifor.  Tran- 
feribe it  again,  with  the  like  change  of  place,  as  often 
as  the  length  of  the  dividend  admits  ;  add  thefe  to- 
gether, and  cut  off  as  many  figures  from  the  right 
laud  of  the  fum  as  there  are  9's  in  the  divifor.     The 
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figures  which  remain  on  the  left  hand  compofe  the  Divifion. 
quotient,  and  thofe  cut  off  thcremainder.  v— ^— ' 

If  there  be  any  carriage  to  the  unit-place  of  the  quo- 
tient, add  the  number  carried  likewife  to  the  remain- 
der, as  in  Ex.  2, ;  and  if  the  figures  cut  off  be  all  9's, 
add  1  to  the  quotient,  and  there  is  no  remainder. 
Examples,  ift.]  99)324123  2d.]  99)54782$ 

3241  .    $478' 

32  54 


Quotient 


3273I96 

3273  and  rem.  96. 


5533|57 

1 


3d.]  999)476523 
476 


Quotient    $333.58  rem. 


476I999 

1 


Quotient  477 

To  explain  the  reafon  of  this,  we  muft  recollect, 
that  whatever  number  of  hundreds  any  dividend  con- 
tains, it  contains  an  equal  number  of  99's,  together 
with  an  equal  number  of  units.  In  Ex.  1.  the  divi- 
dend contains  3241  hundreds,  and  a  remainder  of 
23.  It  therefore  contains  3241  times  99,  and  alfo 
3241,  befides  the  remainder  already  mentioned.— 
Again,  3241  contains  32  hundreds,  and  a  remainder 
of  51  :  It  therefore  contains  32  99's,  and  alfo  32,- 
befides  the  remainder  of  41.  Confequently  the  divi- 
dend contains  99,  altogether,  3241  times,  and  32 
times,  that  is  3273  times,  and  the  remainder  confifts  of 
23,  41,  and  32,  added,  which  makes  96. 

As  multiplication  fupplies  the  place  of  frequent 
additions,  and  divifion  of  frequent  fubtraetions,  they 
are  only  repetitions  and  contractions  of  the  fimple 
rules,  and  when  compared  together,  their  tendency 
is  exactly  oppofite.  As  numbers,  increafed  by  addi- 
tion are  diminilhed  and  brought  back  to  their  origi- 
nal quantity  by  fubtraction ;  in  like  manner,  num- 
bers compounded  by  multiplication  are  reduced  by 
divifion  to  the  parts  from  which  they  were'  com- 
pounded. The  multiplier  Ihows  how  many  addi- 
tions are  neceffary  to  produce  the  number ;  and  the 
quotient  fhows  how  many  fubtraetions  are  neceflary 
to  exhauft  it.  It  follows,  that  the  product,  divided 
by  the  multiplicand,  will  quote  the  multiplier;  and, 
becaufe  either  factor  may  be  aflumed  for  the  multi- 
plicand, therefore  the  product  divided  by  either  fac- 
tor quotes  the  other.  It  follows,  alfo,  that  the  divi-  ■ 
dend  is  equal  to  the  product  of  the  divifor  and  quotient 
multiplied  together:  and  hence  thefe  operations  mu- 
tually prove  each  other. 

To  prove  multiplication.  Divide  the  product  by 
either  factor.  If  the  operation  be  right,  the  quotient 
is  the  other  factor,  and  there  is  no  remainder. 

To  prove  divifion.  Multiply  the  divifor  and  quo- 
tient together;  to  the  product  add  the  remainder,  if 
any  ;  and,  if  the  operation  be  right,  it  makes  up  the 
dividend.  Otherwife  divide  the  dividend  (after  fub"- 
tracting  the  remainder,  if  any)  by  the  quotient.  If 
the  operation  be  right,  it  will  quote  the  divifor.  The 
reafon  of  all  thefe  rules  may  be  collected  from  the  laft 
paragraph. 

Compound 
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Rule  I.  "  When  the  dividend  only  confifts  of 
"  different  denominations,  divide  the  higher  deno- 
"  mination,  and  reduce  the  remainder  to  the  next 
"  lower,  taking  in  (p.  296.  Rule  V.)  the  given  num- 
"  ber  of  that  denomination,  and  continue  the  divi- 
«  fion." 


Divide  L 
by  72. 
L. 

72)  465 
432 

.46$: 

/.  d. 
12  8 

12  : 

L. 
(6 

Examples. 

8  Divide  345  cwt.  1  q.  8  lb. 

by  22. 
/.  d.             Ciut.  q.  lb.  Cwt.  q.  lb. 

9  4        22)  345   18      (15    2  21 

22*    •     • 

33 
20 

12? 

no 

72)672 
648 

4 

24 
12 

22)61 

44 

72) 296 
288 

17 

28 

8  Rem. 


144 
34 


Or  we  might  divide  by       22)484 
the   component   parts   of  44 

72,    (as  explained  under  

Thirdly,  p.  298).  44 

44 


Rule  II.  "  When  the  divifor  is  in  different  de- 
".  nominations,  reduce  both  divifor  and  dividend  to 
"  the  loweft,  denomination,  and  proceed  as  in  fimple 
"  divifion.  The  quotient  is  an  abstract  number." 
To  divide  L.  38  :  13  s.  To  divide  96  Cwt.  1  q.  2olb. 
by  3  cwt.  2q.  81b. 
Cwt.  q.  lb.  Ciut.  q. 
328)  96  1 
4  4 


by  L.  3  .-  4  :  J. 


L.  3 

20 


4  5  L 


38 
20 


13 


lb. 
20 


64 

12 

773 


773 
12 


14 

28 


)9276(i2  quote.     120 
773  28 


385 
28 

3100 
770 


1546 
1546 


4|oo)  io8|oo(27quote. 


It  is  bell  not  to  reduce  the  terms  lower  than  is  ne- 
ccflary  to  render  them  equal.  For  inftance,  if  each 
of  them  confifts  of  an  even  number  of  fixpences,  four- 
pences,  or  the  like,  we  reduce  them  to  fixpences,  or 
fourpences,  but  not  to  pence. 

The  ufe  of  divifion  is  to  find  either  of  the  fa&ors 
by  whofe  multiplication  a  given  number  is  produced 
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when  the  other  fadtor  is  given;  and  therefore  is  of  Divifion. 
two  kinds,  fince  either  the  multiplier  or  the  multipli- 
cand  may  be  given.  If  the  former  be  given,  it  dif- 
covers  what  that  number  is  which  is  contained  fo 
many  times  in  another.  If  the  latter  be  given,  it  dif- 
covers  how  many  times  one  number  is  contained  in  ano- 
ther. Thus,  it  anfwers  the  queftions  of  an  oppofite 
kind  to  thofe  mentioned  under  Rule  IV.  p.  296.  as, 
To  find  the  quantity  of  a  fingle  parcel  or  fhare ;  to 
find  the  value,  weight,  or  meafure,  of  a  fingle  article; 
to  find  how  much  work  is  done,  provifions  confumed, 
intereft  incurred,  or  the  like,  in  a  fingle  day,  &c. 

The  laft:  ufe  of  divifion  is  a  kind  of  reduction  ex- 
actly oppofite  to  that  defcribed  under  Rule  V.  296. 
The  manner  of  conducting  and  arranging  it,  when 
there  are  feveral  denominations  in  the  queftion,  will 
appear  from  the  following  examples. 


1 .  To  reduce  15783  pence 
to  pounds,  fh.  and  pence. 

20 
12)  15783  (1315(65 

I2-"      120- 


2.  To  reduce  1 74865  grs.  to 
lbs.  oz.  and  dwt.  Troy. 
20     12 
24)  174865(7286  (364  (30 
i68---    6o-    36- 


"5 

100 

IS 


68 
48 


128 
120 

86 
80 


04 


37 

36 

18 
12 

"77 
60 


Anfwer,  L.  65  :  15  :  3.     Anf.  301b.  40Z.  6  dwt.  1  gr. 

In  the  firjft  example,  we  reduce  15783  pence  to 
fliillings,  by  dividing  by  12,  and  obtain  131 5  (hillings, 
and  a  remainder  of  3  pence.  Then  we  reduce  1315 
fhillings  to  pounds,  by  dividing  by  20.  and  obtain  65 
pounds  and  a  remainder  of  15  fliillings.  The  divi- 
sions might  have  been  contracted. 

In  the  practice  of  arithmetic,  queftions  often  occur 
which  require  both  multiplication  and  divifion  to  re- 
folve.  This  happens  in  reduction,  when  the  higher 
denomination  does  not  contain  an  exadt  number  of  the 
lower. 

RuLE^or  mixed  reduction.  "  Reduce  the  given  de- 
"  nomination  by  multiplication  to  fome  lower  onej^ 
"  which  is  an  aliquot  part  of  both;  then  reduce  that 
"  by  divifion  to  the  denomination  required." 
£x.  Reduce  L.  31742  to  guineas. 

Here  we  multiply  by 
20,  which  reduces  the 
pounds  to  fhillings;  and 
divide  the  producT  by  21, 
which  reduces  the  fhillings 
to  guineas. 


31742 
20 


21)634840(30230 
63  •••• 


048 
42 


64 
63 


10    Anfwer,  30230  guineas  and  io  mill. 
Pp2  As 
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As  Portugnefe  money  frequently  paffes  here  in  pay- 
ments, we  fliall  a  give  a  table  of  the  pieces,   and 


their  value. 


=L.  i     7  — 


7 
13 

6 
12 
16 
18 

9 
4 


by 


A  moidore 
A  half  moidore 
A  quarter  moidore 
A  double  Joannes 
A  Joannes 
A  half  ditto 
A  quarter  ditto 
An  eighth  ditto 
Note  1.    Guineas  may  be  reduced  to  pounds, 
adding  one-twentieth  part  of  the  number. 

2.  Pounds  may  be  reduced  to  merks  by  adding 
one-half. 

3.  Merks  may  be  reduced  to  pounds  by  fubtracting 
one-third. 

4.  Four  moidores  are  equal  to  three  Joannes :  where- 
fore moidores  may  be  reduced  to  Joannes,  by  fub- 
tra&ing  one-fourth  ;  and  Joannes  to  moidores,  by  ad- 
ding one-third. 

5.  Five  Joannes  are  equal  to  L.o.  Hence  it  is  eafy 
to  reduce  Portugueze  money  to  Sterling. 

Another  cafe,  which  requires  both  multiplication 
and  divilion,  is,  when  the  value,  weight,  meafure,  or 
duration  of  any  quantity  is  given,  and  the  value,  &c. 
of  a  different  quantity  required,  we  firft  find  the  value, 
&c.  of  a  fingle  article  by  divifion,  and  then  the  value, 
&c.  of  the  quantity  required,  by  multiplication. 

Ex.  If  3  yards  coft  ijs.  9d.   what  will  7  yards 
coft,  at  the  fame  rate  ? 
s.    d. 
3)15     9  Price  of  3  yards. 

5     3  Price  of  1  yard  by  Rule  IV.  p.  296. 
7 


L.i  16  9  Price  of  7  yards  (by  par.  ult.  p.  299. 
col.  1. 

Many  other  inflances  might  be  adduced,  where  the 
operation  and  the  reafon  of  it  are  equally  obvious. 
Thefe  are  generally,  though  unneceffarily,  referred  to 
the  rule  of  proportion. 

"We  mall  now  offer  a  general  obfervation  on  all  the 
operations  in  Arithmetic.  When  a  computation  re- 
quires feveral  fteps,  we  obtain  a  juft  anfwer,  whatever 
order  we  follow.  Some  arrangements  may  be  prefer- 
able to  others  in  point  of  eafe,  but  all  of  them  lead  to 
the  fame  concluiion.  In  addition,  or  fubtraction,  we 
may  take  the  articles  in  any  order,  as  is  evident  from 
the  idea  of  number ;  or,  we  may  collect  them  into  fe- 
veral Aims,  and  add  and  fubtract  thefe,  either  feparately 
or  together.  When  both  the  fimple  operations  are  re- 
quired to  be  repeated,  we  may  either  complete  one  of 
them  firft,  or  may  introduce  them  promifcuoufly  ;  and 
tlie  compound  operations  admit  of  the  fame  variety. 
When  feveral  numbers  are  to  be  multiplied  together, 
we  may  take  the  factors  in  any  order,  or  we  may  ar- 
range them  into  feveral  clafles,  find  the  product  of  each 
clafs,  and  then  multiply  the  produ&s  together.  When 
a  number  is  to  be  divided  by  feveral  others,  we  may 
take  the  divifors  in  anyorder,  or  we  may  multiply  them 
into  each  other,  and  divide  by  the  product  ;  or  we  may 
multiply  them  into  feveral  parcels,  and  divide  by  the 
produces  fucceflively.  Laftly,  when  multiplication  and 
divifion  are  both  required,  we  may  begin  with  either; 
and  when  both  are  repeatedly  neceffary,  we  may  colleft 
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the  multipliers  into  one  product,  and  the  divifors  into  Divifion. 

one  another ;  or  we  may  collect  them  into  parcels,  orufe  * * ' 

them  fingly,  and  that  in  any  order.  Still,  we  mall  obtain 
the  proper  anfwer,  if  none  of  the  terms  be  neglected. 

When  both  multiplication  and  divifion  are  neceflary 
to  obtain  the  anfwer  of  a  queftion,  it  is  generally  beft 
to  begin  with  the  multiplication,  as  this  order  keeps  the 
account  as  clear  as  poifible  from  fraction.     The  exam- 
ple laft  given  may  be  wrought  accordingly  as  follows : 
s.     d. 
!5    9 
7 


3)S     10     3 
1     16     9 

Some  accountants  prove  the  operations  of  arithme- 
tic by  a  method  which  they  call  cafting  out  the  9's, 
depending  on  the  following  principles: 

Firft,  If  feveral  numbers  be  divided  by  any  divifor, 
(the  remainders  being  always  added  to  the  next  num- 
ber), the  fum  of  the  quotients,  and  the  laft  remainder, 
will  be  the  fame  as  thofe  obtained  when  the  fum  of 
the  numbers  is  divided  by  the  fame  divifor.  Thus, 
19,  1  J,  and  23,  contain,  together,  as  many  5's,  as  ma- 
ny 7's,  &c.  as  their  fum  57  does,  and  the  remainders 
are  the  fame  ;  and,  in  this  way,  addition  may  be  prov- 
en by  divifion.  It  is  from  the  correfpoiidence  of  the 
remainders,  that  the  proof,  by  cafting  out  the  9%  is 
deduced. 

Secondly,  If  any  figure,  with  cyphers  annexed,  be 
divided  by  9,  the  quotient  confifts  entirely  of  that 
figure;  and  the  remainder  is  alfo  the  fame.  Thus, 
40,  divided  by  9,  quotes  4,  remainder  4;  and  400  di- 
vided by  9,  quotes  4,  remainder  44.  The  fame  holds 
with  all  the  digits;  and  the  reafon  will  be  eafily  un- 
dcrftood;  every  digit,  with  a  cypher  annexed,  con- 
tains exactly  fo  many  tens;  it  muft  therefore  contain 
an  equal  number  of  9's,  befides  a  remainder  of  an  e- 
qual  number  of  units. 

Thirdly,  If  any  number  be  divided  by  9,  the  re- 
mainder is  equal  to  the  fum  of  the  figures  of  the  num- 
ber, or  to  the  remainder  obtained,  when  that  fum  is 
divided  by  9.  For  inftance,  3765,  divided  by  9, 
leaves  a  remainder  of  3,  and  the  fum  of  3,  7,  6,  and 
5,  is  21 ;  which  divided  by  9,  leaves  a  remainder  of 
3.  The  reafon  of  this  will  appear  from  the  following 
ill  u  ft  rat  ion  : 

3000  divided  by  9  quotes  333  ; 

700  quotes    77 ; 

60  quotes      6; 

5  quotes      o; 


remainder  3 
remainder  7 
remainder  6 
remainder  5 


376$  416  Sum  of  Rem.  21 

Again.  21  divided  by  9  quotes      2;     remainder    3 

Wherefore,  3765divid.  by9qnotes  418;  remainder  3; 
for  the  reafon  given.  Hence  we  may  collect  the  fol- 
lowing rules  for  practice : 

To  caft  the  9's  out  of  an  number,  or  to  find  what 
remainder  will  be  left  when  any  number  is  divided  by 
9 :  Add  the  figures ;  and  when  the  fum  exceeds  9, 
add  the  figures  which  would  exprefs  it.  Pafs  by  the 
nines  ;  and,  when  the  fum  comes  exactly  to  9,  neglect 
it,  and  begin  anew.  For  example,  if  it  be  required 
to  caft  the  9's  out  of  3573294,  we  reckon  thus:  3  and 

51s 
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Divifion.  5  is  8,  and  7  is  T  J  ;  i  and  5  is  6,  and  ,3  is  9,  which 
' — s/ — '  we  neglect ;  2  and  (palling  by  9)  4  is  6  ;  which  is  the 
remainder  or  Result.  If  the  articleout  of  which  the 
9's  are  to  be  caft  contains  more  denominations  than 
one,  we  caft  the  9's  out  of  the  higher,,  and  multiply 
the  refult  by  the  value  of  the  lower,  and  carry  on  the 
product  (calling  out  the  9's,  if  neceffary),  to  the 
lower. 

To  prove  addition,  caft  the  9's  out  of  thefeveral  ar- 
ticles, carrying  the  refults  to  the  following  articles  ; 
caft  them  alfo  out  of  the  fum.  If  the  operation  be  right, 
the  refults  will  agree. 

To  prove  fubtraftion,  caft  the  9's  out  of  the  minu- 
end ;  caft  them  alfo  out  of  the  fubtrahend  and  remain- 
der together ;  and  if  you  obtain  the  fame  refult,  the  o- 
peration  is  prefumed  right. 

To  prove  multiplication,  caft  the  9's  out  of  the  mul- 
tiplicand, and  alfo  out  of  the  multiplier,  if  above  9. 
Multiply  the  refults  together,  and  caft  the  9's  if  ne- 
ceiTary,  out  of  their  product.  Then  caft  the  9's  out  of 
the  product,  and  oblerve  if  this  refult  correfpond  with 
the  former. 

Ex.  ift.]  9276  ref.  6x8=48  ref.  3. 
8 


74208  ref.  3. 
2d.]  7898  ref.  5x3=15  ief.  6. 
48  ref.  3. 


63184 
31592 


3  79104  ref.  6. 

The  reafon  of  this  will  be  evident,  if  we  confider 
multiplication  under  the  view  of  repeated  addition. 
In  the  firft  example  it  is  obvioudy  the  fame.  In  the 
fecond,  we  may  fuppofe  the  multiplicand  repeated  48 
times.  If  this  be  done,  and  the  9's  caft  out,  the  re- 
fult, at  the  end  of  the  9th  line,  will  be  o  ;  for  any 
number,  repeated  9  times,  and  divided  by  9,  leaves 
no  remainder.  The  fame  muft  happen  at  the  end  of 
the  18th,  27th  36th,  and  45th  lines  ;  and  the  laft  re- 
fult will  be  the  fame  as  if  the  multiplicand  had  only 
been  repeated  3  times.  This  is  the  reafon  for  calling 
out  the  9's  from  the  multiplier  as  well  as  the  multipli- 
cand. 

To  prove  divifion,  caft  the  9's  out  of  thedivifor,  and 
alfo  out  of  the  quotient ;  multiply  the  refults,  and  caft 
the  9's  out  of  the  product.  If  there  be  any  remainder, 
add  to  it  the  refult,  calling  out  the  9's,  if  neceffary. 
If  the  account  be  right,  the  laft  refult  will  agree  with 
that  obtained  from  the  dividend. 

Ex.  42)  2490  (59  ref.  5x6=30  ref.  3. 
ref.  6     210 


390 
378 

Rem.  12 


ref.  3. 


And  the  refult  of  the  dividend  is  6. 
This  depends  on  the  fame  reafon  as  the  laft ;  for  the 
dividend  is  equal  to  the  product  of  the  divifor  and 
quotient  added  to  the  remainder. 


We  cannot  recommend  this  method,  as  it  lies  under  Proportion 
the  following  difadvantages :  ' « ' 

Firft,  If  an  error  of  9,  or  any  of  its  multiples,  be 
committed,  the  refults  will  nevenhelefs  agree  ;  and  fo 
the  error  will  remain  undifcovered.  And  this  will  al- 
ways be  the  cafe,  when  a  figure  is  placed  or  reckoned 
in  a  wrong  column ;  which  is  one  of  the  molt  frequent 
caufes  of  error. 

Secondly,  When  it  appears  by  the  difagreement  of 
the  refults,  that  an  error  has  been  committed,  the  par- 
ticular figure  or  figures  in  which  the  error  lies  are  not 
pointed  out;  and  consequently,  it  is  not  eafily  cor- 
rected. 


Chap.  VI.    RULE  of  PROPORTION. 
Sect.  i.     Simple  Proportion. 

Quantities  are  reckoned  proportional  to  each  o- 
ther,  when  they  are  connected  in  iuch  a  manner,  that 
if  one  of  them  be  increafed  or  diminilhed,  the  other 
increafes  or  diminilhes  at  the  fame  time  ;  and  the  de- 
gree of  the  alteration  on  each  is  a  like  part  of  its  ori- 
ginal meafure  ;  thus  four  numbers  are  in  the  fame  pro- 
portion, the  firft  to  the  fecond  as  the  third  to  the 
fourth,  when  the  firft  contains  the  fecond,  or  any  part 
of  it,  as  often  as  the  third  contains  the  fourth,  or  the 
like  part  of  it.  In  either  of  thefe  cafes,  the  quotient 
of  the  firft,  divided  by  the  fecond,  is  equal  to  that  of 
the  third  divided  by  the  fourth  ;  and  this  quotient  may 
be  called  the  meafure  of  the  proportion. 

Proportionals  are  marked  down  in  the  following 

manner:  6  :     3  ::     8  :     4 

12  :   36  ::     9  :  27 

9  :     6  ::  24  :   18 

16  :   24  ::   10  :   15 

The  rule  of  proportion  directs  us,  when  three  num- 
bers are  given,  how  tofind  a  fourth,  to  which  the  third 
may  have  the  fame  proportion  that  the  firft  has  to  the 
fecond.  It  is  fometimes  called  the  Rule  of  Three,  from 
the  three  numbers  given ;  and  fometimes  the  Golden 
Rule,  from  its  various  and  extenlive  utility. 

Rule.  "  Multiply  the  fecond  and  third  terms  to- 
gether, and  divide  the  product  by  the  firft." 

Ex.  To  find  a  fourth  proportional  to  18,  27,  and  34. 
18  :  27  ::  34  '  51 
34 

108 
81 

18)918(51 
90 

18 
18 


To  explain  the  reafon  of  this,  we  mnft  obferve, 
that  if  two  or  more  numbers  be  multiplied  or  divided 
alike,  the  products  or  quotients  will  have  the  fame  pro- 
portion. t8  :     27 
Multiplied  by  34,  612  :  918 
Divided  by  18,    34  :     51 

TI* 


IS 


302 

Proportion 
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The  products  6i2,  918,  and  ihe  quotients  34,  51, 
have  therefore  the  fame  proportion  to  each  other  that 
18  has  to  27.  In  the  courfe  of  this  operation,  the 
products  of  the  firft  and  third  term  is  divided  by  the 
firft  ;  therefore  the  quotient  is  equal  to  the  third. 

The  firft  and  fecond  terms  miift  always  be  of  the 
fame  kind  ;  that  is,  either  both  monies,  weights,  mea- 
fures,  both  abftract  numbers,  or  the  like.  The  fourth, 
or  number  fought,  is  of  the  fame  kind  as  the  third. 

When  any  of  the  terms  is  in  more  denominations 
than  one,  we  may  reduce  them  all  to  the  loweft.  But 
this  is  not  always  necefTary.  The  firft  and  fecond 
fhould  not  be  reduced  lower  than  directed  p.  299,  col.  1. 
par.  penult.  ,■  and,  when  either  the  fecond  or  third  is  a 
fimple  number,  the  other,  though  in  different  deno- 
minations, may  be  multiplied  without  reduction. 
L.     s.     d. 

Ex.  5  :   7  ::  2?     n     3 
7 

L.     s.     d. 

5)178     18  •  9  (35    19    9 

The  accountant  mull  confider  the  nature  of  every 
queflion,  and  obferve  the  circumftance  which  the  pro- 
portion depends  on  ;  and  common  fenfe  will  direct  him 
to  this  if  the  terms  of  the  queftion  be  underftood.  It 
is  evident  that  the  value,  weight  and  meafure  of  any 
commodity  is  proportioned  to  its  quantity  ;  that  the  a- 
inount  of  work  or  confumption  is  proportioned  to  the 
time  ;  that  gain,  lofs  or  interefl,  when  the  rate  and 
time  are  fixed,  is  proportioned  to  the  capital  fum  from 
which  it  arifes  ;  and  that  the  effect  produced  by  any 
caufe  is  proportioned  to  the  extent  of  the  caufe.  In 
thefe,  and  many  other  cafes,  the  proportion  is  direct, 
and  the  number  fought  increafes  or  diminifhes  along 
with  the  term  from  which  it  is  derived. 

In  fome  queftions,  the  number  fought  becomes  lefs, 
when  the  circumflances  from  which  it  is  derived 
become  greater.  Thus,  when  the  price  of  goods  in- 
creafes, the  quantity  which  may  be  bought  for  a  given 
fum  is  fmaller.  When  the  number  of  men  employed 
at  work  is  increafed,  the  time  in  which  they  may  com- 
ple  it  becomes  fhorter ;  and,  when  the  activity  of  any 
caufe  is  increafed,  the  quantity  necefTary  to  produce  a 
given  effect  is  diminifhed.  In  thefe,  and  the  like,  the 
proportion  is  faid  to  be  inverfe. 

General  Rule  for  ftat'mg  all  queftions,  -whether 
direct  or  inverfe.  "  Place  that  number  for  the  third 
"  term  which  fignifies  the  fame  kind  of  thing  with 
"  what  is  fought,  and  confider  whether  the  number 
"  fought  will  be  greater  or  lefs.  If  greater,  place  the 
"  leaft  of  the  other  terms  for  the  firft;  but,  if  lefs, 
"  place  the  greatefl  for  the  firft." 

Ex.  1  ft]    If  30  horfes  plough  12  acres,  how  many 
Will  42  plough  in  the  fame  time  i 
H.       H.      A. 
30  :    42  ::  12 

Here,  becaufe  the  thing  fought  is  a  number  of  acres, 
we  place  12,  the  given  number  of  acres,  for  the  third 
term  ;  and,  becaufe  42  horfes  will  plough  more  than  12, 
we  make  the  lefTer  number  30,  the  firft  term,  and  the 
greater  number,  42,  the  fecond  term. 

Ex.  2d.]  If  40  horfes  be  maintained  for  a  certain 
Urn  on  hay,    at   5  d.  per  ft  one,  how  many  will  be 
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maintained  on  the  fame  fum  when  the  price  of  hay  ri-  Proportion 

fes  to  8  d.  >— -v ' 

d.    d.        H. 
8   :   5   ::     40 

Here,  becaufe  a  number  of  horfes  is  fought,  we 
make  the  given  number  of  horfes,  40,  the  third 
term  ;  and,  becaufe  fewer  will  be  maintained  for  the 
fame  money,  when  the  price  of  hay  is  dearer,  we 
make  the  greater  price,  8  d.  the  firft  term;  and  the 
lefTer  price  ;d.  the  fecond  term. 

The  firft  of  thefe  examples  is  direct,  the  fecond  in- 
verfe. Every  queflion  confifts  of  a  fuppofition  and  de- 
mand. In  the  firft,  the  fuppofition  is,  that  30  horfes 
plough  12  acres,  and  the  demand,  how  many  42  will 
plough  ?  and  the  firft  term  of  the  proportion,  30,  is 
found  in  the  fuppofition,  in  this,  and  every  other  di- 
rect queflion.  In  the  fecond,  the  fuppofition  is,  that 
40  horfes  are  maintained  on  hay  at  sd.  and  the  demand, 
how  many  •will  be  maintained  on  hay  at  8d  ?  and  the 
firft  term  of  the  proportion,  8,  is  found  in  the  demand, 
in  this  and  every  other  inverfe  queflion. 

When  an  account  is  ftated,  if  the  firft  and  fecond 
term,  or  firft  and  third,  be  meafured  by  the  fame  num- 
ber, we  may  divide  them  by  that  meafure,  and  ufe  the 
quotients  in  their  ftead. 

Ex.  If  36  yards  coft  42  (hillings,  what  will  27  coft  ? 

Here  36  and  27  are  both 
meafured  by  9,  and  we  work 
with  the  quotients  4  and  3. 


Y. 

Y. 

fh. 

36: 

:  27  :: 

:  42 

4: 

3  - 

42 
3 

s. 

d. 

4) 

126(31 

6 

Sect.  ii.     Compound  Proportion. 

Sometimes  the  proportion  depends  upon  feveral  cir- 
cumflances. Thus,  it  my  be  afked,  if  18  men  con- 
fume  6  bolls  corn  in  28  days,  how  much  will  24  men 
confume  in  56  days  ?  Here  the  quantity  required  de- 
pends partly  on  the  number  of  men,  partly  on  the  time, 
and  the  queftion  may  berefolved  into  the  two  following 
ones  : 

ift.  If  18  men  confume  6  bolls  in  a  certain  time,  how 
many  will  24  men  confume  in  the  fame  time  ? 
M.     M.     B.  B. 

18  :  241:6:8  Anfwer.  24  men  will  confume 

6  8  bolls  in  the  fame  time. 


18)144(8 

2d.  If  a  Certain  number  of  men  confume  8  bolls  in 
28  days,  how  many  will  they  confume  in  56  days  ? 
D.     D.      B.  B. 

28  :  56  ::  8  :  16         Anf.    The  fame  number  of  men 
8  will  confume  16  bolls  in  56  days. 

18)448(16 

In  the  courfe  of  this  operation,  the  original  number  of 
bolls,  6,  is  firft  multiplied  into  24,  then  divided  by  18, 
then  multiplied  into  8,  thendivided  by  28.  It  would  an- 
fwer the  fame  purpofe  to  collect  the  mutipliers  into  one 
product,  and  the  divifors  into  another  ;  and  then  to  mul- 
tiply the  given  number  of  bolls  by  the  former,  and  di- 
vide the  product  by  the  latter,  p.  300.  col.  1.  par.  ult. 

The  above  queftion  may  therefore  be  ftated  and 
wrought  as  follows : 

Men 


14 
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' — " 'Days 
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18 
28 


24  : 

:56 


6  bolls  Here  we  multiply  18  into 
28  for  a  divifor,  and  6  into 
the  product  of  24  by  56,  for 
a  dividend. 


144  144 
36  120 

504  1344 
6 


504)8064(16 

"  In  general,  ftate  the.  feveral  particulars  on  which 
"  the  queftion  depends,  as  fo  many  fimple  proportions, 
"  attending  to  the  fenfe  of  the  queftion  to  difcover 
"  whether  the  proportions  fhould  be  ftated  directly  or 
"  inverfely  ;  then  multiply  all  the  terms  in  the  iirfl 
"  rank  together,  and  all  thofe  in  the  fecond  rank  to- 
"  gether  ;  and  work  with  the  products  as  directed  in 
**  the  fimple  rule  (Sect  i.  p.  301.)" 

Example.  If  100  men  make  3  miles  of  road  in  27 
days,  in  how  many  days  will  150  men  make  5  miles  ? 
Men     150  :  100  ::  2  7  days  Here  the  firft  fta- 

Miles       3         S  ting  is  inverfe,  becaufe 

more  men  will  do  it  in 

450     500  fewer  days;   but    the 

27  fecond  is   direct,  be- 

.  caufe  more  miles  will 

450)13500(30  days,  anf.    require  more  days. 

The  following  contraction  is  often  ufefnl.  After  Ha- 
ting the  proportion,  if  the  fame  number  occurs  in  both 
ranks,  da(h  it  out  from  both  ;  or,  if  any  term  in  the 
firft  rank,  and  another  in  the  fecond  rank  are  meafu- 
red  by  the  fame  numbers,  dafh  out  the  original  terms, 
and  ufe  the  quotients  in  their  itead. 

Ex.  If  18  men  confume  L.  30  value  of  corn  in  9 
months,  when  the  price  is  16  s.  per  boll,  how  many 
will  confume  L.  54  value  in  6  months,  when  the  price 
is  12  s.  per  boll  ?  In  this  queftion,  the  proportion  de- 
pends upon  three  particulars,  the  value  of  corn,  the  time 
and  the  price.  The  firft  of  which  is  direct,  becaufe  the 
more  the  value  of  provifions  is,  the  more  time  is  requi- 
red to  confume  them ;  but  the  fecond  and  third  are 
inverfe,  for  the  greater  the  time  and  price  is,  fewer 
men  will  confume  an  equal  value. 

18  men. 

Here  we  obferve  that  6  in  the 
firft  rank  meafures  54  in  the  fe- 
cond :  fo  we  dafh  them  out,  and 
place  the  quotient  9  in  the  fecond 
rank.  Next,  becaufe  30  and  9  are 
both  meafured  by  3,  we  da(h  them 
out,  and  place  down  the  quotients 
10  and  3;  then,  becaufe  1 2  and  16 
are  both  meafured  by  4,  we  dafh 
them  out,  and  place  down  the  quo- 
tients 3  and  4.  Laftly,  becaufe 
there  is  now  3  in  both  columns, 
we  da(h  them  out,  and  work  with 
\(td&((>A'    d^  remaining  terms,  according 

The  monies,  weights  and  meafures,  of  different 
countries,  may  be  reduced  from  the  proportion  which 
they  bear  to  each  other. 

Ex.  If  112  lb.  averdupois  make  104  lb.  of  Holland, 
and  100  lb.  of  Holland  make  89  of  Geneva,  and  no 
of  Geneva  make  117  of  Seville,  how  many  lbs.  of  Se- 


Value     30 

:  74 

Months  6  : 

9 

Price     12  : 

16 

10 

9 

3 

3 

4 

36 

18 

288 

36 

ville  will  make  100  lb.  averdupois. 

112  :  104  ::  100 

100  :    89 

no  :  117 
If  it  be  required,  how  many  lb.  averdupois  will 
make  100  of  Seville,  the  terms  would  have  been  pla- 
ced in  the  different  columns  thus  : 

104  :  112  ::  I0O 
89  :  ico 

117  :  no 

Sect.  iii.     Distributive  Proportion. 

If  it  be  required  to  divide  a  number  into  parts, 
which  have  the  fame  proportion  to"  each  other,  that 
feveral  other  given  numbers  have,  we  add  thefe  num- 
bers together,  and  ftate  the  following  proportion  :  As 
the  firm  is  to  the  particular  numbers,  fo  is  the  num- 
ber required  to  be  divided  to  the  feveral  parts  fought. 

Ex.  lit.]  Four  partners  engage  to  trade  in  compa- 
ny ;  A's  flock  is  L.  150,  B's  L.  320,  C's  L.  350,  D's 
L.  500,  and  they  gain  L.  730  ;  Required  how  much 
belongs  to  each,  if  the  gain  be  divided  among  them  in 
proportion  to  their  flocks  ? 

Rem. 
A's  ftock  L.  150  1320  :  ijo  ::  730  :  L.  82  19  1  —  120 
B's  330     1320  :  320  ::  730  :     176     19     4 — 960 

C's  350     1320  :  350  ::  730  :     193     n     1  —  720 

D's  500     1320  :  joo  ::  730  :     276     10     3  —  840 


3°3 
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Whole  ftock  1320  Proof  L.  730 

This  account  is  proved  by  adding  the  gains  of  the 
partners  ;  thefum  of  which  will  be  equal  to  the  whole 
gain,  if  the  operation  be  right  ;  but,  if  there  be  re- 
mainders, they  muft  be  added,  their  fum  divided  by 
the  common  divifor,  and  the  quotient  carried  to  the 
loweft  place. 

Ex.  2d.]  A  bankrupt  owes  A  L.  146,  B  L.  170, 
C  L.  45,  D  L  480,  and  E  L.  72  ;  his  whole  effects  are 
only  L.  342  :  7  :  6.    How  much  (hould  each  have  ? 

I46  ::  L..  342  7  6  :  L.  54  15   A's  fliare. 
3^2  76  63  15  B's 

342  76  16  17  6C's 

342  7  6         180         D's 
342  76  27         E's 


A's  debt  I-..  146   913 
B's  170   913 

C's  4J   913 

D's  480  913 

E's  72   913 


170  ; 
45  ! 
1480 
73 


L.  913  L.  342    7  6 

This  might  alfo  be  calculated,  by  finding  what  com- 
pofition  the  bankrupt  was  able  to  pay  per  pound  ; 
which  is  obtained  by  dividing  the  amount  of  his  ef- 
fects by  the  amount  of  his  debts ;  and  comes  to 
7  s.  6  d.  and  then  finding  by  the  rules  of  practice, 
how  much  each  debt  came  to  at  that  rate. 

Chap.  VII.    RULES  for  PRACTICE. 

The  operations  explained  in  the  foregoing  chapters 
comprehend  the  whole  fyflem  of  arithmetic,  and  are 
fufficient  for  every  computation.  In  many  cafes,  how~ 
ever,  the  work  may  be  contracted,  by  adverting  to 
the  particular  circumftances  of  the  queftion.  We  fhall 
explain,  in  this  chapter,  the  moft  ufeful  methods 
which  practice  has  fuggefted  for  rendering  mercantile 
computations  eafy  ;  in  which,  the  four  elementary 
rules  of  arithmetic  are  fometimes  jointly,  fometimes 
feparately  employed. 

Sect.  i.    Computation  of  Prices. 

The  value  of  any  number  of  articles,  at  a  pound,  a 

fhilling. 


15 


10 
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/hillings,  or  a  penny,  is  an  equal  number  of  pounds, 
(hillings  or  pence ;  and  thefe  two  laft  are  eafily  redu- 
ced to  pounds.  The  value,  at  any  other  rate,  may  be 
calculated  by  eafy  methods,  depending  on  fome  con- 
traction already  explained,  or  on  one  or  more  of  the 
following  principles. 

ift,  If  the  rate  be  an  aliquot  part  of  a  pound,  a 
(hilling,  or  a  penny,  then  an  exact  number  of  articles 
may  be  bought  for  a  pound,  a  (lulling,  or  a  penny; 
and  the  value  is  found  by  dividing  the  given  number 
accordingly.  Thus,  to  find  the  price  of  fo  many  yards 
at  2  s.  6d.  which  is  the  eighth-part  of  a  pound,  we 
divide  the  quantity  by  eight,  becaufe  every  eight 
yards  cod  L.  r. 

2d,  If  the  rate  be  equal  to  the  fum  of  two  other 
rates  which  are  eafily  calculated,  the  value  may  be 
found  by  computing  thefe  feparately,  and  adding  the 
fums  obtained.  Thus,  the  price  of  fo  many  yards,  at 
9  d.  is  found,  by  adding  their  prices,  at  6d.  and  3d. 
together. 

3d,  If  the  rate  be  equal  to  the  difference  of  two 
eafy  rates,  they  may  be  calculated  feparately,  and  the 
letter  fubtracted  from  the  greater.  Thus,  the  value  of 
fo  many  articles  at  nd.  is  found,  by  fubtradting 
their  value  at  a  penny  from  their  value  at  a  (hilling. 
We  may  fuppofe  that  a  (hilling  was  paid  for  each  arti- 
cle, and  then  a  penny  returned  on  each. 

4th,  If  the  rate  be  a  compofite  number,  the  value 
may  be  found  by  calculating  what  it  conies  to  at  one 
of  the  component  parts,  and  multiplying  the  fame  by 
the  other. 

Case  I.  "  When  the  rate  is  an  aliquot  part  of  a 
"  pound,  divide  the  quantity  by  the  number  which  may 
"  be  bought  for  a  pound." 

Table  of  the  aliquot  parts  of  L.  I. 
10  (hillings=  i  of  L.  j.  1  (hilling  4d.  =  T'T  of  L. 


8d.     =1 


1  s. 
I  s. 


3d.  =  . 


4  d. 
6d. 


8  d.  =  - 
6d.=  ' 

ITT 

4  d.  =  7V 
3d.  =,V 

2d.  =  T^ 
2d.]  What  is  the  value 
of  1773  yards,  at  3  d? 

8|o)i77|3 
L.      22  3  3 


Ex.  ift.]  4573  at  13  s. 
13 


13719 
4573 
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2d-3   7543  at  14  S.        Praftice. 

10)52801 
L.  5280  2  S. 


6  s. 

5  s. 
4  s. 

3  s. 

2S. 

2  S.  =  TV 

is.  8d.      =t-t 
Ex.  1  ft.]  What  is  the  value 
of  7463  yards,  at  4  s  ? 

5)7463 
L.  1492  12  s. 

In  the  firlt  example  we  divide  by  5,  becaufe  4  s.  is 
5.  of  a  pound  ;  the  quotient  1492  (hows  how  many 
pounds  they  amount  to  ;  befides  which  there  remains 
three  yards  at  4  s.  and  thefe  come  to  12  s.  In  the  fe- 
cond  example,  we  divide  by  80,  as  directed,  and  the 
quotient  gives  L.  22,  and  the  remainder  13  yards, 
which  at  3  d.  comes  to  3  s.  and  3  d. 

This  method  can  only  be  ufed  in  calculating  for 
the  particular  prices  fpecified  in  the  table.  The  fol- 
lowing 6  cafes  comprehend  all  pofiible  rates,  and  will 
therefore  exhibit  different  methods  of  folving  the 
foregoing  queftions. 

Case  II.  "  When  the  rate  confifts  of  (hillings  only, 
"  multiply  the  quantity  by  the  number  of  lhillings, 
**  and  divide  the  product  by  20  :  Or,  if  the  number 
"  of  (hillings  be  even,  multiply  by  half  the  number, 
"  and  divide  the  product  by  10. 


20)59449 
L.  2972  9  s. 

The  learner  will  eafily  perceive,  that  the  method  in 
which  the  fecond  example  is  wrought,  muft  give  the 
fame  anfwer  as  if  the  quantity  had  been  multiplied  by 
14,  and  divided  by  20  ;  and,  as  the  divifion  by  10 
doubles  the  laft  figure  for  (hillings,  and  continues  all 
the  reft  unchanged  for  pounds,  we  may  obtain  the  an- 
fwer at  once,  by  doubling  the  right-hand  figure  of  the 
product  before  we  fet  it  down. 

If  the  rate  be  the  fum  of  two  or  more  aliquot  parts  of 
a  pound,  we  may  calculate  thefe  as  directed  in  Cafe  I. 
and  add  them.  If  it  be  any  odd  number  of  (hil- 
lings, we  may  calculate  for  the  even  number  next 
lower,  and  add  thereto  the  value  at  a  milling.  If  it 
be  19  s.  we  may  fubtracl  the  value  at  a  (hilling,  from 
the  value  at  a  pound. 

Case  III.  "  When  the  rate  confifts  of  pence  only." 

Method  1.  If  the  rate  be  an  aliquot  part  of  a  (lul- 
ling, divide  the  quantity  accordingly,  which  gives  the 
anlwer  in  (hillings  ;  if  not,  it  may  be  divided  into  two 
or  more  aliquot  parts  :  calculate  thefe  feparately,  and 
add  the  values  ;  reduce  the  anfwer  to  pounds. 

1  penny  is  t't  of  a  (hilling. 


2d. 
3d. 
4  d. 
6d. 
5d. 
7d. 
8d. 
9d. 


of  ditto. 


,  or  of  2  d. 
,  or  of  6  d. 


and  3 
and  1 


^  of  ditto. 

^  of  ditto. 

i  of  ditto, 
is  the  fum  of  4  d.  and  1  d. 
is  the  fum  of  4  d.  and  3  d. 
is  the  fum  of  6  d.  and  2  d.  or  the  double  of  4  d. 
is  the  fum  of  6  d.  and  3  d. 

10  d.  is  the  fum  of  6  d.  and  4  d. 

11  d.  is  the  fum  of  6  d.  3  d.  and  2  d. 

Ex.  ift.]  7423  at  4  d.         Here,  becaufe  4  d.  is  one 

third  of  a  milling,  we  di- 

3)  7423  vide  by  3,  which  gives  the 

20)2474     4  price  in  (hills,  and  reduce 

L.  123    14  4       thefe  by  divifion  to  pounds. 
2d.]  9786  at  9  d.      Here   we   fuppofe,   that 
firft  6  d.  and  then  3  d.  is 
paid  for  each  article  ;  half 
the   quantity  is  the  num- 
ber of  (hillings  which  they 
7339    6    would    coft  at    6  d.  each. 
L.  366  19  6 Half  of  that  is  the  coft  at 
3d.] 48  56  at  11  d.  3  d.and  thefe  added  and  re- 
duced give  the  anfwer. 

Here  we  calculate  what 
the  articles  would  coft  at 
6  d.  at  3  d.  and  at  2  d.  and 
-add  the  values. 


At  6  d.=i  of  1  s.  4893 
At  3  d.=^of  6d.  2446 


At  9  d. 


At6d,=:^of  is.  2428 
At3d.=;of  6d.i2i4 
At2d.=^of6d.  809     4 

11  d.  4451      4 

L.  222   114 

It  is  fometimes  tafier  to  calculate  at  two  rates,  whofe 
difference  is  the  rate  required,  and  fubtract  the  teller 
value  from  the  greater.  Thus,  the  lalt  example  may 
be  wrought  by  fubtracting  the  value  at  a  penny  from 
the  value  at  a  (hilling.    The  remainder  muft  be  the 
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Predict. 


hie  at  nd. 
'  At  I  s. 
At  I  d.=TV 

At  nd. 


48*6  s.  10  d.  may  be  wrought  as 

404    8  the  difference  of  1  s.  and 

2d.  ;    and    feveral    other 

rates  in  like  manner. 


44Si     4 
L.  222  11     4 
Melh.  2.  Multiply  the  quantity  by  the  number  of  pence, 
the produtl  isthe  anfwerinpence.    Reduce  it  to  pounds. 

Meth.  3.   Find  the  value  at  a  penny  by  divifon,  and 
multiply  the  fame  by  the  number  of  pence. 

Case  IV.  "  When  the  rate  confifts  in  farthings  on- 
"  ly,  find  the  value  in  pence,  and  reduce  it  by  divi- 
"  fion  to  pounds." 
Ex.ift.  37843  at  1  farthing. 
4)37843  farth, 


12)  94604  pence 
788     4f 

L.  39    8     4J 
3d.  72564  at  fd 

3 

4)217692  farth. 

1)  54423  pence 

453S    3 
L. 226  15     3 


2d.  23754  at  i  d. 

2)23754  halfpence 
12)  1 1877  pence 


Or, 


989 
L.  49 

72564 


At  ^d. 3682 
At  id.  18141 


12)54423 

4535 

L.  226 


d. 
d. 

d. 

3 

15 


We  may  alfo  find  the  amount  in  twopences,  three- 
pences, fourpences,  or  fixpences,  by  one  divifion,  and 
reduce  thefe  as  directed  in  Cafe  I. 

Case  V.  "  When  the  rate  confifts  of  pence  and  far- 
"  things,  find  the  value  of  the  pence,  as  directed  in 
"  Cafe  III.  and  that  of  the  farthings  from  the  propor» 
"  tion  which  they  bear  to  the  pounds.  Add  thefe  to- 
"  getter,  and  reduce." 

Ex.  1  ft.]  3287atjid. 


At 
At 
At 

4  d-=f 
I  f.=i 

of  IS. 
of  4d. 
of  id. 

1095 

373 
68 

8 
11 

51 

At 

5* 

1438       -1 
L.  71  18      | 
ad.]  4573  at  2|d 

At 
At 
At 

2  d.=j 
■d.=i 
^d.=i 

n 

of  is. 

of  2d. 
of  id. 

L 

3d-] 

762 

190 

85 

2 

At 

1037 
5i  17 

2842  at 

"1 
"1 

3|d 

At 
At 

3  d-=| 
3  f.=^ 

3|d. 

of  is. 

of  3d. 

L. 

4th.] 

710 
177 

6 

n 

At 

887 
44    8 
3572a 

C7id 

At  6  d.=i 
At  Ud.=^ 

of  is. 
of  6d. 

i38"6 
346 

6 

At  7^d.  1732     6 

L. 87  12    6 
It  is  fometimes  beft  tojoin  fome  of  the  pence  with  the 
farthings  in  the  calculation.  Thus,  in  Ex.  4.  we  reckon 
Vol.  II. 


the  value  at  6d.  and  at  3  halfpence,  which  makes  7'.d. 

If  the  rate  be  I  id.  which  is  an  eighth-part  of  a  Hul- 
ling, the  value  is  found  in  lhillings,  by  dividing  the 
quantity  by  8. 

Case  VI.  "  When  the  rate  confifts  of  {hillings  and 
"  lower  denominations." 

Method  I.  Multiply  the  quantity  by  the  fhillings}and 
find  the  value  of  the  pence  and  farthings,  if  any,  from  the 
proportion  wbich  they  bear  to  the  /hillings.  Add and reduce. 
Etc.  ift.]  4258  at  17s.  3d. 
17 


29806 
4258 


17  s. 


3  d.=j  of  is. 


72386 
1064 


17s.  3  d. 


73450    6 
L.  3672  10    6 

2d.]  4582  at  12s.  4id. 
12 


12  s. 


5  A.—'-  of  is. 
i^d.=i  of  3d. 


65784 
1370    6 
685     3 


12  s.  4Vd. 


67839     9 
L. 3391  19    9 
Method  2.     Divide  the  rate  into  aliquot  parts  of  a 
pound ;  calculate  the  values  correfpouding  to  thefe,  as 
direc7edinCa.it  1.  and  add  them. 

s.     d.  s.     d. 

Ex.  ift.]  3894  at  17    6        2d.]  1 765  at  9      * 


10s. 

5        =i 
2  6d.=i 


=i  L. 


1947 
973  10 
486  1  j 


6s.  8d.=|L.  588 
2    6   =1        220 


12 


8 
6 


9s.  2d. 


808 


19 


17  s.  6  d.     L.  3407    j 

Sometimes  part  of  the  value  is  more  readily  obtained 

from  a  part  already  found  ;  and  fometimes  it  is  eafieft 

to  calculate  at  a  higher  rate,  and  fubtraft  the  value  at 

the  difference.  s.  d.  s.  d. 

3d.]  63790  at  5  4  4th.]    3664  at  14  9 

4s.     ='r   L.  12758  ios.=i  L.  1832 

1s.4d.Ejof  4s.  4252  13  4  5  s.  =iofios.9i6 


5  s.  4d.  L.  1 7010     13 


4  15  s.  2748 

3d.=,v>f"5s.45 


16 


14s.  9d.     L.  2702    4 
Method  3.     If  the  price  contain  a  compofite  number 
of  pence,  we  may  multiply  the  value  at  a  penny  by  the 
component  parts. 

Ex.  5628  at  2  s.  1 1  d.  or  35  d. 

12I5628 

20)  469 

L.23    9 

5 


L.117     5 
7 


L. 820  15 


Cask 
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Practice.       Case  VII.  "  When  the  rate  confifts  of  pounds  and 
'      >/      '  "lower  denominations." 

Method  I.  Multiply  by  the  pounds,  and  find  the  va- 
lue of  the  other  denominations  from  the  proportion 
•which  they  bear  to  the  pounds, 

Ex.  ift.]  3592  atL.  3  :  12  :  8. 
3 


3 
12s    =i  of  L.  3 

Sdz-Vj  of  I2s. 

L 

2d 

IO776 

215$    -4 
119  14  8 

3  128 

.  13050  18  8 
]     543  at  L.  2 
2 

.  2 

5  s        =^ofLi. 
iod=j  of  5s. 
^=1%.  of  iod. 

1086 

135  15 

22  12  6 

1    2  n\ 

IOi 


L. 1245  10  ii 
Method  2.  Reduce  the  pounds  to  Jhillings,  and  pro 
ceed  as  in  Cafe  VI. 

Ex.  ift.]  3592  at  L.3: 12  :  8     2d.]  3683  atL.  2  :  4 
72        20  45 


11 


72 


At  45s. 
At    id.=, 


18415 
14732 

165735 
,s.     307  11 


7184 
25144 

258624 
4d.~s.  1 197  4 

4d.=^s.ii97  4 

—  44s.  nd.       165427     1 

8d.      261018  8  L.  8271  7  1 

L.  1 3050 18  8 

The  learner  fliould  at  firfl  try  every  calculation 
more  ways  than  one  ;  which  will  not  only  ferve  the 
purpofe  of  proving  the  operation,  but  will  render  him 
expert  at  difcovering  the  belt  method  of  folving  each 
queftion,  and  will  lead  him  to  invent  other  methods  ; 
for  we  have  not  exhausted  the  fubject. 

Thus,  if  the  number  of  articles  be  20,  each  milling 
of  the  rate  makes  a  pound  of  the  amount.  If  it  be  12, 
each  penny  of  the  rate  makes  a  milling  of  the  amount. 
If  240,  each  penny  of  the  rate  makes  a  pound  of  the 
amount.  If  480,  each  half-penny  makes  a  pound. 
If  960,  each  farthing  makes  a  pound.  If  the  number 
of  articles  be  a  mutiple,  or  an  aliquot  part  of  any  of 
thefe,  the  amount  is  eafily  calculated.  And  if  it  be 
near  to  any  fuch  number,  we  may  calculate  for  that 
number,  and  add  or  fubtract  for  the  difference. 

We  have  hitherto  explained  the  various  methods  of 
computation,  when  the  quantity  is  a  whole  number, 
and  in  one  denomination.  It  remains  to  give  the  pro- 
per directions  when  the  quantity  contains  a  fraction,  or 
is  exprefled  in  feveral  denominations. 

When  the  quantity  contains  a  frafiion,  work  for  the 
integers  by  the  preceding  rules,  and  for  the  fraclion  take 
proportional  parts. 

When  the  quantity  is  exprejfed  in  ftveral  denomina- 
tions and  the  rate  given  for  the  higher  ;  calculate  the 
higher,  confider  the  lower  ones  as  fratlions,  and  work 
by  the  lajl  rule. 

When  the  rate  is  given  for  the  lower  denomination, 
reduce  the  higher  denomination  to  the  lower,  and  cal- 
culate accordingly. 


are  aliquot  parts 
and  are  therefore 


Note  ift.  7  lb.  141b.  and  21  lb. 
of  1  qr. :  and  16  lb.  is  i  of  I  cwt.  ; 
eafily  calculated. 

2cL  If  the  price  of  a  dozen  be  fo  many  fliillings, 
that  of  an  article  is  as  ma'ny  pence  ;  and  if  the. price  of 
a  grofs  be  fo  many  fliilKngs,  that  of  a  dozen  is  as  ma- 
ny pence. 

3d.  If  the  price  of  a  ton  or  fcore  be  fo  many  pounds, 
that  of  1  cwt.  or  a  fingle  article,  is  as  many  fliillings. 

4th.  Though  a  fraclion  lefs  than  a  farthing  is  of  no 
confequence,  and  may  be  rejected,  the  learner  mult 
be  careful  left  he  lofe  more  than  a  farthing,  by  reject- 
ing feveral  remainders  in  the  fame  calculation. 

Sect.  ii.  Deductions  on  Weights,  &c. 

The  full  weight  of  any  merchandife,  together  with 
that  of  the  cafk,  box,  or  other  package,  in  which  it  is 
contained,  is  called  the  grofs  weight.  From  this  we 
muft  make  proper  deductions,  in  order  to  difcover  the 
quantity,  for  which  price  or  duty  fliould  be  charged, 
which  is  called  the  nett  weight. 

Tare  is  the  allowance  for  the  weight  of  the  package ; 
and  this  fliould  be  afcertained  by  weighing  it  before 
the  goods  are  packed.  Sometimes,  however,  particu- 
larly in  payment  of  duty,  it  is  :cuftomary  to  allow  fo 
much  per  C.  or  fo  much/«r  100  lb.  in  place  of  tare. 

Tret  is  an  allowance  of  41b.  on  104  granted  on  cur- 
rants, and  other  goods  on  which  their  is  wafte,  in  order 
that  the  weight  may  anfwer  when  the  goods  are  retailed. 

ClofF,  or  Draught,  is  a  further  allowance  granted 
on  fome  goods  in  London,  of  2  lb.  on  every  3  C.  to 
turn  the  fcale  in  favour  of  the  purchafer.  The  method 
of  calculating  thefe  and  the  like  will  appear  from  the 
following  examples. 

Ex.  ift.  What  is  the  nett  weight  of  17C.  2q.  141b. 
tare  18  \b.per  cwt. 
C.      q.  lb. 

17    2  14  grofs, 


Pra&ice. 


i61b.=iC.      2 
2lb.=iofi61b 


1 81b. 


2    3    91  tare. 


14    3    41  nett. 


r  c. 

9- 

lb. 

17 

2 

14 
6 

105 

3 

3 

317 
28)317 
4)  11 

1 
9i 

C. 

q.lb. 
3  ?it. 

In  the  firft  method,  we  add  the  tare  at  16  lb.  which 
is  i  of  the  grofs  weight  to  the  tare,  at  2lb.  which  is  \ 
of  the  former.  In  the  fecond,  we  multiply  the  grofs 
weight  by  18  ;  the  tare  is  1  lb.  for  each  cwt.  of  the 
product,  and  is  reduced  by  divifion  to  higher  deno- 
minations. 

2d.]  What  is  Tret  of  158  C.  2  q.  24  lb.  ? 
C.     q.     lb.       C.  q.  lb. 
26)   158    2     26.  (  6  —  11  Tret. 

156 


2. 
4 

10 

28 

286 
280 


Becaufe  tret  is  always  4  lb.  in  104,  or 
1  lb.  in  26,  it  is  obtained  by  dividing 
by  26. 


"3*3.] 
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3d.]  What  is  the  cloffon  28  C.  2  q.  ? 
28     2 


307 


3)  57     (i9lb- 

This  allowance  being  2  lb.  on  every  3  C.  might  be 
found  by  taking  ^  of  the  number  of  C's  and  multiply- 
ing it  by  2.  It  is  better  to  begin  with  multiplication, 
for  the  reafon  given  p.  300.  col.  2.  par.  1. 

Sedt.  iii.     Commission,  &c. 

It  is  frequently  required  to  calculate  allowances  on 
fums  of  money,  at  the  rate  of  fo  many  per  L.  100. 
Of  this  kind  is  Commission,  or  the  allowance  due  to 
a  factor  for  buying  or  felling  goods,  or  tranfadting  any 
other  bufinefs  ;  Premium  of  Insurance,  or  allow- 
ance given  for  engaging  to  repay  one's  lofles  at  fea,  or 
otherwife  ;  Exchange,  or  the  allowance  neceflary  to 
be  added  or  fubtra&ed  for  reducing  the  money  of  one 
place  to  that  of  another  ;  Premiums  on  Stocks,  or 
the  allowance  given  for  any  lhare  of  a  public  ftock 
above  the  original  value.  AH  thefe  and  others  of  a 
like  kind  are  calculated  by  the  following. 

R.ule.  "  Multiply  the  fum  by  the  rate,  and  di- 
"  vide  the  product:  by  100.  If  the  rate  contain  a 
"  fraction,  take  proportional  parts." 

Ex.  What  is  the  commiffion  on  L.  728,  at  2?  per 
cent. 


2  per  cent. 


728 


1456 
364 
182 

l|00)20|02 
20 

40 
12 


4|8o 

4  Anfw.  L.  20- 


-4| 


.3|a° 


When  the  rate  is  given  in  guineas,  which  is  com- 
mon in  cafes  of  infurance,  you  may  add  a  twentieth- 
part  to  the  fum  before  you  calculate.  Or  you  may 
calculate  at  an  equal  number  of  pounds,  and  add  a 
twentieth-part  to  the  anfwer. 

When  the  given  fum  is  an  exact  number  of  10 
pounds,  the  calculation  may  be  done  without  fetting 
down  any  figures.  Every  L.  10,  at  %  per  cent,  is  a  mil- 
ling ;  and  at  other  rates  in  proportion.  Thus,  L.  1 70, 
at  ■-,  per  cent,  is  1 7  s. ;  and,  at  1  per  cent.  8  s.  6  d. 

Sect,  iv.    Interest. 

Intereft  is  the  allowance  given  for  the  ufe  of  money 
by  the  borrower  to  the  lender.  This  is  computed  at 
fo  many  pounds  for  each  hundred  lent  for  a  year,  and 
a  like  proportion  for  a  greater  or  a  lefs  time.  The 
higheft  rate  is  limited  by  our  laws  to  5 per  cent,  which 
is  called  the  legal  intereft ;  and  is  dae  on  all  debts 
conftituted  by  bond  or  bill,  which  arc  not  paid  at  the 
proper  term,  and  is  always  underflood  when  no  other 
•rate  is  mentioned. 


The  intereft  of  any  fum  for  a  year,  at  any  rate,  is   Prafiice. 
found  by  the  method  explained  in  the  laft  fection.  *      v      ' 

The  intereft  of  any  number  of  pounds  for  a  year, 
at  5  per  cent,  is  one  twentieth-part,  or  an  equal  num- 
ber of  millings.  Thus,  the  intereft  of  L.  34675  for  a 
year  is  34675  Ihillings. 

The  intereft  for  a  day  is  obtained  by  dividing  the  m- 
tereft  for  a  year,  by  the  number  of  days  in  a  year.  Thus, 
the  intereft  of  L.  34675  for  a  day  is  found  by  dividing 
34675  Ihillings  by  365,  and  comes  to  95  ihillings. 

The  intereft  for  any  number  of  days  is  obtained  by 
multiplying  the  daily  intereft  by  the  number  of  days. 
Thus,  the  intereft  of  L.  34675  for  17  days,  is  17  times 
95  Ihillings,  or  161 5  Ihillings;  and  this  divided  by 
20,  in  order  to  reduce  it,  comes  to  L.  80  :  15  s. 

It  would  have  ferved  the  fame  purpofe,  and  been 
eafier  to  multiply  at  firft  by  17,  the  number  of  days  ; 
and,  inftead  of  dividing  feparately  by  365,  and  by  20, 
to  divide  at  once  by  7300,  the  produft  of  365  multi- 
plied by  20  ;  and  this  divifion  may  be  facilitated  by 
the  table  inferted  p.  298.  col.  1. 

The  following  practical  rules  may  be  inferred  from 
the  foregoing  obfervations. 

I.  To  calculate  intereft  at  5  per  cent.  "  Multiply 
"  the  principal  by  the  number  of  days,  and  divide 
"  the  produft  by  7300." 

II.  To  calculate  intereft  at  any  other  rate.  "  Find 
"  what  it  comes  to  at  5  per  cent,  and  take  a  proper 
"  proportion  of  the  fame  for  the  rate  required." 

Ex.  ift.]  Intereft  on  L.  34675  for  17  days,  at  Sper 
cent.  34675 

J7 


242725 
34675 


L.     s. 
73|oo)5894|75(8o   ij 
584 


5475 
20 


.Ex.  2d.  Intereft  on  304 :  3 

L.  304     3     4 

8 


4  for  8  days,  at  4 per  cent. 


73|oo)2433 
20 

486[66 
438 


6    8  (6 


d. 
8 


4866 
12 

584I00 
584 


aqs 


Int. 
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Int.  at  5  per  cent.  L. 
Deduce  i. 


■  6 
•  i 


Tut.  at  4  per  cent.  L.  —  5  4 
When  partial  payments  are  made,  we  proceed  in  the 
following  manner:  Let  us  fnppofe  a  bill  of  L.  170 
was  due  12th  of  Auguft,  that  L.  54  was  paid  on  the  iSth 
September,  L.  56  on  the  1 7th  October,  and  the  ba- 
lance on  the  14th  November  ;  and  let  it  be  required 
to  find  how  much  interefl  is  due. 

Days. 
Aug.  12.  L.  170    37     1190 


Sept.  18.  pd.  54 

510 

■    1 

6290 

116 
Oct.  17.  pd.    56 

60 

29     1044 

232 

3364 

28                 1680 

Nov.  14.  pd.    60 

73oo)ri334(L 

II 


Here  we  fubtract  the  feveral  payments  from  the  ori- 
ginal fum  in  their  order,  placing  the  dates  in  the  mar- 
gin :  and  from  this  it  appears  that  there  is  intereft  due 
on  L.  170  from  12th  Auguft  to  18th  September,  or 
L;  no  from  18th  September  to  17th  October,  and  on 
L.  60  from  17th  October  to  14th  November.  We 
next  compute  the  number  of  days  in  each  of  thefe  pe- 
riods, and  mark  it  againft  the  refpective  fum.  Then 
we  multiply  each  fum  by  the  number  of  days  ;  refer- 
ving  a  column,  when  neceflary,  for  the  products  of 
the  feveral  figures  in  the  multiplier.  Laflly,  we  add 
thefe  products,  and  divide  their  fum  by  7300. 
.  Intereft  on  current  accounts  is  calculated  nearly  in 
the  fame  manner.  For  example,  let  the  intereft  due 
on  the  following  account  be  required  to  31ft  July,  at 
4  per  cent  ? 
Dr.  Mr  A.  Baird,  his  account  current  with  W.  Neil,  Cr. 

W5- 

Mar.  %%.  By  calh  L 

May   16.  By  ditto 


Here  the  fums  on  either  fide  of  the  account  are  in-    Practice. 

troduced  according  to  the  order  of  their  dates.     Thofe  w~v 

on  the  Dr.  fide  are  added  to  the  former  balance,  and 
thofe  on  the  Cr.  fide  fubtracted.  Before  we  calculate 
the  days,  we  try  if  the  laft  fum  L.  91,  be  equal  to 
the  balance  of  the  account,  which  proves  the  additions 
and  fubtractions  ;  and,  before  multiplying,  we  try  if 
the  fum  of  the  column  of  days  be  equal  to  the  num- 
ber of  days,  from  15th  January  to  31ft  of  July. 

In  the  5th  and  6th  multiplications,  we  begin  at  the 
pence  column,  and  take  in  the  carriage.  In  the  7th, 
inftead  of  multiplying  the  6s.  8d.  by  21,  we  add  the 
third-part  21  to  the  product,  becaufe  6  s.  8  d.  is  the 
third  of  a  pound.  This  is  done  by  marking  down  the 
fecond  line  1287,  inftead  of  1280.  As  the  computa- 
tion on  the  odd  Ihillings  and  pence  is  troublefome,  and 
makes  a  very  fmall  increafe  of  the  intereft,  fome  neglect 
them  altogether;  others  add  one  to  the  pound,  when  the 
ftiillings  exceed  10,  and  neglect  them  when  below  it. 

2d.]  Required  intereft  on  the  following  account  to 
31ft  December,  allowing  5  per  cent,  when  the  balance 
is  due  to  J.  T.  and  4  per  cent,  when  due  to  N.  W. 

Dr.  Mr  J.  T.  his  account  current  with  N.  W.  Cr. 
31.  To  balance  L.  150    April  9.  BycalhL.  70 


3775- 

JaD.  15.  to  cafli  L.  160 
Mar.  IS.  To  ditto     36 
June  13.  To  ditto     13     4  6 
July  19.  To  ditto     26  13  4 

J77.5- 
Jan.  1 
Mar.  I 


32. 


May  16. 
June  15. 

s8 

July  19 
31 


Dr. 
Dr. 

Dr. 
Cr. 

Dr. 

Cr. 

Dr. 

Cr. 

Dr. 
Dr. 

Dr. 

Cr. 

Dr. 
Dr. 

L. 

160 

36 

6. 

d. 

Days 
jo 

10 

55 

30 

8 

5 

ai 

11 

960 
800 

73° 
73° 

64 
1287 

73001 

196 

50 

146 

37 

109 

2J 

12 

6 

83 
13 

7 
4 

6 

6 

96 

32 

T2 

5 

4 

64 

26 

6 
13 

8 
4 

91 

i 

1 

197 

June   15.  By  ditto 
28.  By  ditto 


SO 
37 
2$  12  6 

3*     5  4 


Jan.  16 

Feb.  28 
Mar.  3 1 
Apr.  30 
May  31 
June  30 

July  31 
Days  197 


8960 
i960 


8030 
3270 

667 
483 


1351 
1092 

19717300  25813  (L.  3  10     8;    at 


Deduce  \  part 


14 


DeCi 

Mar. 
June 
Sept. 
Oct. 

1775 
Dec.  31 

i77°- 
Mar.  12 


12.  To  ca(h 

17.  To  cafh 

To  cafh 

To  cafli 

L 

Dr. 


24 
9 


April  9. 
May  12. 
June  3. 

17- 

Aug.  2. 

Sept.  24. 

Oct.  9. 
Dec.  31. 


Dr. 

Dr. 
Cr. 

Dr. 
Cr. 

Cr. 

Cr. 

Cr. 
Dr. 

Cr. 
Cr. 

Cr. 
Dr. 

Dr. 

Dr, 

Dr. 


15c 


I2C 


270 

70 


200 
30c 


IOC 

240 


349 

165 


175 

10 

185 

242 

57 
178 


235 


120     May  12.  By  cafh 
165     June   3.  By  cafh 
242     Aug.    2.  By  cafli 
178 
Days 
7i 


300 

240 

10 


28 

33 
22 
14 
46 

53 
15 

8q 


365 


150 
1050 


2160 
540 


1360 
34' 


1050 
700 


555 
925 


285 

57 


705 
1880 


7300 


10650 


7560 
6600 


855 
19505 


45170 


2200 
4760 
8050 
980S 


24815 


Intereft  due  to  N.  W.  at  5  per  cent.  L.  6    8     9 
Deduce  \  -  -  1     5     5 


Intereft  at  4  per  cent.  L.  2  16     7 


Due  to  N.  W  at  4  per  cent. 
Due  to  J.  T.  at  5  per  cent. 

Balance  due  to  N.  W. 


L.  5     3     4 
3     7  "i 

L.  1  15     4J. 
In 
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In  this  account,  the  balance  is  foinetimes  due  to  the 
'  one  party,  foinetimes  to  the  other.  At  the  beginning, 
there  is  a  balance  due  to  N.  W. :  and,  on  the  9th  of 
April,  there  is  L.  200  due  him.  On  the  12th  of  May, 
J.  T.  pays  him  L.300,  which  difcharges  what  he 
owed,  and  leaves  a  balance  of  L.  100  due  him.  The 
balance  continues  in  J.  T's  favour  till  the  24th  of  Sep- 
tember, when  N.  W.  pays  L.  242.  Thefe  changes 
are  diilinguifhed  by  the  marks  Dr.  and  Cr.  The  pro- 
duces are  extended  in  different  columns,  and  divided 
feparately. 

When  payments  are  made  on  conftituted  debts,  at 
confiderable  diftarices  of  time,  it  is  ufual  to  calculate 
the  intereft  to  the  date  of  each  payment,  and  add  it 
to  the  principal,  and  then  fubtract  the  payment  from 
the  amount. 

Ex.  A  bond  for  L.  $40  was  due  the  18th  Aug.  1 772 ; 
and  there  was  paid  19th  March  1773,  L.  50;  and 
19th  December  1773,  L.  25;  and 23d  September  1774 
L.25;  and  i8tb  Augufl  1775  L.  no.  Required  the 
intereft  and  balance  due  on  the  nth  November  1775  f 
A  bond  due  13th  Auguft  1771  !■.  540 

Intereft  to  19th  March  1773,  ai8  days  L.  16  a  6        16     %  6 


Paid  19th  March  1773 


L.  556     a  6 
jo 


Balance  due  19th  March  1773  L.  jo6     a  6 

Intereft  to  19th  December  1773,175  days  19  la  19     r  a 


L-  S*S     3  R 

*5 


Paid  19th  December  1773 

Balance  due  19th  December  1773  L.  500  3  8 

Intereft  to  *3dSeptember  1774,  zj8  days  19     09         19  o  9 

I- J*?  AS 


Paida3d  September  1774 

Balance  due  23d  September  1774  L.  494     4  J 

Intereft  to  18th  Auguft  17  7J,  329  days    Si     J  3         a  a     j  3 

L.  516    9  8 
no 


Paid  i8thAuguft  1775 

Balance  due  18th  Augufl;  1775  L.  406     9  S 

Intereftto  nth  November  1775,  85  days  4  14  6  4  14  6 

Balance  due  nth  November  1775  L.  411    4  a 

Amount  of  the  intereft  L.  Si     4  a 

al  Chap.  VIII.     VULGAR    FRACTIONS. 

In  order  to  underftand  the  nature  of  vulgar  fractions, 
we  mult  fuppofe  unity  (or  the  number  1)  divided  into 
feveral  equal  parts.  One  or  more  of  thefe  parts  is  cal- 
led zfraiiion,  and  is  reprefented  by  placing  one  num- 
ber in  a  fmall  character  above  a  line,  and  another  un- 
der it:  For  example,  two-fifth  parts  is  written  thus,  1. 
The  number  under  the  line  (j)  fhows  how  many  parts 
unity  is  divided  into,  and  is  called  the  denominator.  The 
number  above  the  line  (2)  mews  how  many  of  thefe 
parts  are  reprefented,  and  is  called  the  numerator. 

It  follows  from  the  manner  of  reprefenting  fractions, 
that,  when  the  numerator  is  increafed,  the  value  of  the 
fraction  becomes  greater ;  but,  when  the  denominator 
is  increafed,  the  value  becomes  lefs.  Hence  we  may 
infer,  that,  if  the  numerator  and  denominator  be  both 
increafed,  or  both  diminifhed,  in  the  fame  proportion, 
the  value  is  not  altered  ;  and  therefore,  if  we  multiply 


both  by  any  number  whatever,  or  divide  them  by  any 
number  which  meafures  both,  we  mall  obtain  other 
fractions  of  equal  value.  Thus,  every  fraction  may  be 
expreiled  in  a  variety  of  forms,  which  have  all  the 
fame  fignification. 

A  fraction  annexed  to  an  integer,  or  whole  number, 
makes  a  mixed  number.  For  example,  five  and  two 
third-parts,  or  54.  A  fraction  whofe  numerator  is 
greater  than  its  denominator  is  called  an  improper  frac- 
tion. For  example,  feventeen  third-parts,  or*/-  Frac- 
tions of  this  kind  are  greater  than  unity.  Mixed  num- 
bers may  be  reprefented  in  the  form  of  improper  frac- 
tions, and  improper  fractions  may  be  reduced  to  mix- 
ed numbers,  and  fometimes  to  integers.  As  fractions 
whether  properor  improper,  may  be  reprefented  in  dif- 
ferent forms,  we  muft  explain  the  method  of  reducing 
them  from  one  form  to  another,  before  we  conlider  the 
other  operations. 

Problem  I.  "  To  reduce  mixed  numbers  to  impro- 
"  per  fractions ;  Multiply  the  integer  by  the  denomi- 
"  nator  of  the  fraction,  and  to  the  product  add  the  nn- 
il  merator.  The  fum  is  the  numerator  of  the  impro- 
"  per  fraction  fought,  and  is  placed  above  the  given 
"  denominator."        Ex.  5j=y 

5  integer. 

3  denominator. 

iy  product 
2  numerator  given. 

1 7  numerator  fought. 

Becaufe  one  is  equal  to  two  halves,  or  3  third  parts, 
or  4  quarters,  and  every  integer  is  equal  to  twice  as 
many  halves,  or  four  times  as  many  quarters,  and  fo  on  ; 
therefore,  every  integer  may  be  expreffed  in  the  form 
of  an  improper  fraction,  having  any  affigned  denomina- 
tor: The  numerator  is  obtained  by  multiplying  the  in- 
teger into  the  denominator.  Hence  the  reafon  of  the 
foregoing  rule  is  evident.  5,  reduced  to  an  improper 
fraction,  whofe  denominator  is  3,  makes  V,  and  this 
added  to  4  amounts  to  y  ■ 

Problem  II.  "  To  reduce  improper  fractions  to 
"  whole  or  mixed  numbers :  Divide  the  numerator 
"  by  the  denominator." 


309 
Vulgar 
Fractions. 


Ex.  V7-64f 
17)112(64° 
102 

1. 
2. 

3- 
4- 

10 

3  4* 

TT 

7  S  3  6 

15  7*  + 


5- 

6. 

7- 
8. 


J«5 


8641 

TT 

4  3  6  * 

it's 


This  problem  is  the  converfe  of  the  former,  and  the 
reafon  may  be  illultrated  in  the  fame  manner. 

Problem  III.  "  To  reduce  fractions  to  lower  terms. 
"  Divide  both  numerator  and  denominator  by  anynum- 
"  ber  which  meafures  both,  and  place  the  quotients  in 
"  the  form  of  a  fraction." 

Example.     4|-J    =:    44    =    f 

Here  we  obferve  that  135  and  360  are  both  mea- 
fured  by  J,  and  the  quotients  form  *•£,  which  is  a  frac- 
tion of  the  fame  value  as  ||4  in  lower  terms.  Again, 
27  and  72  are  both  meafured  by  9,  and  the  quotients 
form  I,  which  is  (till  of  equal  value,  and  in  lower  terms. 

It  is  generally  fufficient,  in  practice,  to  divide  by  fuch 
meafures  as  are  found  to  anfwer  on  inflection,  or  by  the 
rules  given  p.  396.  col  2.  But  if  it  be  required  to  re- 
duce a  fraction  to  the  loweit  poffible  terms,  we  muft  di- 
vide 


3.1© 

Vulgar 
Fra&ions, 
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vide  die  numerator  and  denominator  by  the  greateft 
number  which  meafures  both.  What  number  this  is 
may  not  be  obvious,  but  will  always  be  found  by  the 
following  rule. 

To  find  the  greateit  common  meafure  of  two  num- 
bers, divide  the  greater  by  the  leifer,  and  the  divifor 
by  the  remainder  continually,  till  nothing  remain;  the 
laft  divifor  is  the  greateft  common  meafure. 

Example.  Required  the  greateft  number  which 
meafures  475  and  589  ? 


475)s89(i 
475 


114)475(4 
456 


19)114)6 
114 


Here  we  divide  589  by  475, 
and  the  remainder  is  114;  then 
we  divide  475:  by  114,  and 
the  remainder  is  19 ;  then  we 
divide  114  by  19,  and  there  is 
no  remainder :  from  which  we 
infer;  that  19  the  laft  divifor, 
is  the  greateft  common  mea- 
fure. 


To  explain  the  reafon  of  this,  we  muft  obferve,  that 
any  numbet  which  meafures  two  others,  will  alfo  mea- 
fure their  fum,  and  their  difference,  and  will  meafure 
a»y  multiple  of  either.  In  the  foregoing  example,  any 
number  which  meafures  589,  and  475,  will  meafure 
their  difference  114;  and  will  meafure  4J6,  which  is  a 
multiple  of  114;  and  any  number  which  meafures  475, 
and  476,  will  alfo  meafure  their  difference  19.  Con- 
fequently,  no  number  greater  than  19  can  meafure  589 
and  475.  Again,  19  will  meafure  them  both,  for  it 
meafures  114,  and  therefore  meafures  456,  which  is  a 
multiple  of  114,  and  475,  which  is  juft  19  more  than 
456;  and,  becaufe  it  meafures  475  and  114,  it  will 
meafure  their  fum  589.  To  reduce  J|*  to  the  loweft 
poflible  terms,  we  divide  both  numbers  by  19,  and  it 
comes  to  Jf. 

If  there  be  no  common  meafure  greater  than  1,  the 
fraction  is  already  in  the  loweft  terms. 

If  the  greateft  common  meafure  of  3  numbers  be  re- 
quired, we  find  the  greateft  meafure  of  the  two  firft, 
and  then  the  greateft  meafure  of  that  number,  and  the 
third.  If  there  be  no  numbers,  we  proceed  in  the 
fame  manner. 

Problem  IV.  "  To  reduce  fractions  to  others  of 
"  equal  value  that  have  the  fame  denominator:  ift. 
"  Multiply  the  numerator  of  each  fraction  by  all  the 
"  denjminators  except  its  own.  The  produces  are  nu- 
"  merators  to  the  refpective  fractions  fought."  2d. 
"  Multiply  all  the  denominators  into  each  other ;  the 
"  product  is  the  common  denominator." 

Ex.     \  and  J  and|  —  ijand^and  '3f*. 

4X9  X 8  =  288  firft  numerator. 

7  X  5  X  8  —  280  fecond  numerator. 

3x5x9=135  third  numerator. 

5  X  9x8=  360  common  denominator. 
Here  we  multiply  4,  the  numerator  of  the  firft  frac- 
tion, by  9  and  3  the  denominators  of  the  two  others; 
and  the  product  288  is  the  numerator  of  the  fraction 
fought,  equivalent  to  the  firft.  The  other  numerators 
arc  found  in  like  manner,  and  the  common  denomina- 
tor 360,  is  obtained  by  multiplying  the  given  denomina- 
tors 5,  9,  8,  into  each  other.  In  the  courfe  of  the. 
whole  operation,  the  numerators  and  denominators  of 
each  fraction  arc  multiplied  by  the  fame  number,  and 
therefore  their  value  is  not  altered. 
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The  fractions  thus  obtained  may  be  reduced  to  lower    Vulgar 
terms,  if  the  feveral  numerators  and  denominators  have  Fra&ionj 
a  common  meafure  greater  than  unity.     Or,  after  ar-  w^'~ 
ranging  the  number  for  multiplication,  as  is  done  a- 
bove,  if  the  fame  number  occur  in  each  rank,  we  may 
dafli   them  out  and  neglect  them;    and,  if  numbers 
which  have  a  common  meafure  occur  in  each,  we  may 
dafli  them  out  and  ufe  the  quotients  in  their  ftead ;  or 
any  number  which  is  a  multiple  of  all  the  given  deno- 
minators,   may  be   ufed  as  a  common  denominator. 
Sometimes  a  number  of  this  kind  will  occur  on  inflec- 
tion, and  the  new  numerators  are  found  by  multiply- 
ing the  given  ones  by  the  common  denominator,  and 
dividing  the  products  by  the  refpective  given  denomi- 
nators. 

If  the  articles  given  for  any  operation  be  mixed  num- 
bers, they  are  reduced  to  improper  fractions  by  pro- 
blem I.  If  the  anfwer  obtained  be  an  improper  frac- 
tion, it  is  reduced  to  a  mixed  number  by  problem  II. 
And,  it  is  convenient  to  reduce  fractions  to  lower 
terms,  when  it  can  be  be  done,  by  problem  III.  which 
makes  their  value  better  apprehended,  and  facilitates 
any  following  operation.  The  reduction  of  fractions  to 
the  fame  denominator  by  problem  IV.  is  neceffary  to 
prepare  them  for  addition  or  fubtraction,  but  not  for 
multiplication  or  divifion. 


1.  Addition  of  Vulgar  Fractions. 

Rule.  "  Reduce  them,  if  neceffary,  to  a  .common 
"  denominator;  add  the  numerators,  and  place  the 
"  fum  above  the  denominator." 

Ex.  ift.]  |+f=:^+|»  by  problem  IV .=|^ 


2d.]    f+l+A 


9  — 4  s 


»XJ  6  7- 


by  problem  II.=3|^    Tf<£ 
The  numerators  of  fractions  that  have  the  fame  de- 
nominator fignify  like  parts ;  and  the  reafon  for  add- 
ing them  is  equally  obvious,  as  that  for  adding  mil- 
lings or  any  other  inferior  denomination. 

Mixed  numbers  may  be  added,  by  annexing  the  fum 
of  the  fractions  to  the  fum  of  the  integers.  If  the 
former  be  a  mixed  number,  its  integer  is  added  to  the 
other  integers. 

2.  Subtraction  s/Vulgar  Fractions. 
Rule.    "  Reduce  the  fractions  to  a  common  deno- 
"  minator;  fubtract  the  numerator  of  the  fubtrahend 
"  from  the  numerator  of  the  minuend,  and  place  the 
"  remainder  above  the  denominator." 

Ex.  Subtract  f  from  T'T        remainder  41. 
,-3*7  from  3$ 

VZT  H  by  Prob.  IV.  take  24 

rem.  ir 
To  fubtract  a  fraction  from  an  integer :  fubtract  the 
numerator  from  the  denominator,  and  place  the  re- 
mainder above  the  denominator;  prefix  to  this  the  in- 
teger diminilhed  by  unity. 

Ex.  Subtract  f  from  12  remainder  n£ 
To  fubtract  mixed  numbers,  proceed  with  the  frac- 
tions by  the  foregoing  rule,  and  with  the  integers  in 
the  common  method.  If  the  numerator  of  the  frac- 
tion in  the  fubtrahend  exceed  that  in  the  minuend, 
borrow  the  value  of  the  denominator,  and  repay  it  by 
adding  1  to  the  unit-place  of  the  fubtrahend. 


0,1 


*J 
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Ex.  Subtract  145  J  from  248  » 
by  Prob.  IV. 


T    H     M 


248  i  1 

MS*. 


102? 


j)lI268(22J3f 

2d.  To  multiply  an  integer  by  a  mixed  number, 
we  multiply  it  firft  by  the  integer,  and  then  by  the 
fraction,  and  add  the  products. 


E    T     I     C. 

Ex.     i48xj|=793i 

138x5=690 
138X  | 
3 

311 

Vulgar 

Fractions. 


Here,  becaufe  27  the  numerator  of  the  fraction  in 
the  minuend  is  lefs  than  35,  the  numerator  of  the 
fubtrahend,  we  borrow  45  the  denominator  ;  27  and 
45  make  72,  from  which  we  fubtract  35,  and  obtain 
37  for  the  numerator  of  the  fraction  in  the  remain- 
der, and  we  repay  what  was  borrowed,  by  adding 
1  to  5  in  the  unit-place  of  the  fubtrahend. 

The  reafon  of  the  operations  in  adding  or  fubtract- 
ing  fractions  will  be  fully  underitood,  if  we  place  the 
numerators  of  the  fractions  in  a  column  like  a  lower 
denomination,  and  add  or  fubtracl  them  as  integers, 
carrying  or  borrowing  according  to  the  value  of  the 
higher  denomination. 

3.  Multiplication  of  Vulgar  Fractions. 

Rule.  "  Multiply  the  numerators  of  the  factors 
"  together  for  the  numerator  of  the  product,  and  the 
"  denominators  together  for  the  denominator  of  the 
"  product." 

Ex.  ill.]  JX|=i4  2d.]8-X7!='4r=65A 

2x5=10  num.  8i—\'by  prob.  I. 

3x7=21  den.  7|=3*  ty  ditta. 

42x31=1302 
5X  4=    20 

To  multiply  |  by  *  is  the  fame,  as  to  find  what  two 
third-parts  of  |  comes  to  ;  if  one-third  part  only  had 
been  required,  it  would  have  been  obtained  by  mul- 
tiplying the  denominator  7  by  3,  becanfe  the  value 
of  fractions  is  leiTened  when  their  denominators  are 
increafed  ;  and  this  comes  to  ,ST ;  and,  becaufe  two- 
thirds  were  required,  we  mult  double  that  fraction, 
which  is  done  by  multiplying  the  numerator  by  2, 
and  comes  to  V?«  Hence  we  infer,  that  fractions  of 
fractions,  or  compound  fractions,  fuch  as  1  of  £  are 
reduced  to  fimple  ones  by  multiplication.  The  fame 
method  is  followed  when  the  compound  fraction  is 
exprefled  in  three  parts  or  more. 

If  a  number  be  multiplied  by  any  integer,  its  va- 
lue is  increafed  :  If  it  be  multiplied  by  1,  or  taken 
one  time,  it  undergoes  no  alteration.  If  it  be  multi- 
plied by  a  proper  fraction,  or  taken  from  one-half,  two- 
thirds,  or  the  like,  its  value  is  diminilhed,  and  the 
product  is  lefs  than  the  number  multiplied. 

The  foregoing  rule  extends  to  every  cafe,  when  there 
are  fractions  in  either  factor.  For  mixed  numbers  may 
be  reduced  to  improper  fractions,  as  is  done  in  Ex.  2d. ; 
and  integers  may  be  written,  or  underftood  to  be  writ- 
ten in  the  form  of  fractions  whofe  numerator  is  1.  It 
will  be  convenient,  however,  to  give  fome  further  di- 
rections for  proceeding,  when  one  of  the  factors  is  an 
integer,  or  when  one  or  both  are  mixed  numbers. 

lit.  To  multiply  an  integer  by  a  fraction,  multiply 
it  by  the  numerator,  and  divide  the  product  by  the 
denominator.         Ex.     3756x4=22531 


4)4I4( 


103^ 
793  I 


3d.    To  multiply  a  mixed  number  by  a  fraction, 
we  may  multiply  the  integer  by  the  fraction,  and  the 
two  fractions  together,  and  add  the  products. 
Ex.     1  S$*i  =3  A 

15  x;=3  £  =3,'r 


3w» — ,       6        — 


3tJt 

4th.    When  both  factors  are  mixed  numbers,  we 
may  multiply  each  part  of  the  multiplicand  firft  by 
the  integers  of  the  multiplier,  and  then  by  the  frac- 
tion, and  add  the  four  products. 
Ex.  8*  by  7| 

8x7=  56 

8   x      |=Y=  6     by  prob.  IL 

1X7  =V=2?=  21  \ 

9       w  3 6 

product  65,'y  as  before. 

4.  Division  «f  Vbicar  Fractions. 

Rule  I.  "  Multiply  the  numerator  of  the  divi- 
"  dend  by  the  denominator  of  the  divifor.  The  pro- 
"  duct  is  the  numerator  of  the  quotient." 

II.  "  Multiply  the  denominator  of  the  dividend  by 
"  the  numerator  of  the  divifor.    The  product  is  the 
"  denominator  of  the  quotient." 
I         Ex.     Divide  J  by  \         Quotient  ^ 
2x9=18 

5  X  7  =  35 

To  explain  the  reafon  of  this  operation,  let  us  fup- 
pofe  it  required  to  divide  |  by  7,  or  to  take  one-fe- 
venth  part  of  that  fraction.  This  is  obtained  by 
multiplying  the  denominator  by  7  j  for  the  value  of 
fractions  is  diminilhed  by  increafing  their  denomina- 
tors, and  comes  to  r\.  Again,  becaufe  J  is  nine 
times  lefs  than  feven,  the  quotient  of  any  number  di- 
vided by  \  will  be  nine  times  greater  than  the  quo- 
tient of  the  fame  number  divided  by  7.  Therefore 
we  multiply  T'T  by  9,  and  obtain  \\. 

If  the   divifor  and  dividend  have  the  fame  denomi- 
nator, it  is  fuificient  to  divide  the  numerators. 
Ex.  4*  divided  by  T37  quotes  4. 

The  quotient  of  any  number  divided  by  a  proper 
fraction  is  greater  than  the  dividend.  It  is  obvious, 
that  any  integer  contains  more  halves,  more  third- 
parts,  and  the  like,  than  it  contains  units;  and,  if  an 
integer  and  fraction  be  divided  alike,  the  quotients 
will  have  the  fame  proportion  to  the  numbers  divi- 
ded ;  but  the  value  of  an  integer  is  increafed  when 
the  divifor  is  a  proper  fraftion  ;  therefore,  die  value 
of  a  fraction  in  the  likccafe  is  increafed  alfo. 

The  foregoing  rule  may  be  extended  to  every  cafe, 
by  reducing  integers  and  mixed  numbers  to  the  form 
of  improper  fractions.  We  fliall  add  fome  directions 
for  (hortening  the  operation  when  integers  and  mixed 
numbers  are  concerned. 

lit.  When  the  dividend  is  an  integer,   multiply  it 

by 


*i 
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Vulgar    by  the  denominator  of  the  divifor,  and   divide   the 
■Rrmftions.  product  by  the  numerator. 
'       *       '  Ex.     Divide  368  by  \ 
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5)2576   (515-  quotient. 
2d.  When  the  divifor  is  an  integer,  and  the  divi- 
dend a  fraction,  multiply  the  denominator  by  the  di- 
vifor, and  place  the  product  under  the  numerator. 
Ex.     Divide  §  by  5         quotient  ?3r 

8x5  =  4° 
?d.  When  the  divifor  is  an  integer,  and  the  divi- 
dend a  mixed  number,  divide  the  integer,  and  annex 
the  fraction  to  the  remainder;  then  reduce  the  mixed 
number  thus  formed,  to  an  improper  fraction,  and 
multiply  its  denominator  by  the  divifor.         , 

Ex.  To  divide  576/,.  by  7         quotient  82  f| 
7)  57°  (82  Here  we  divide  576  by  7, 

56  the   quotient  is  82,   and  the 

remainder  2,  to  which  we  au- 

16  nex  the  fraction  T4T  ;   and  re- 

14  duce     2,'V    to    an    improper 

— —  fraction  .;  \  ,  and  multiply  its 

2r',;'i  denominator    by    7,     which 

it  x  7=  77  gives  i|. 

Hitherto  we  have  confidered  the  fractions  as  abftract 
numbers,  and  laid  down  the  neceflary  rules  according- 
ly. We  now  proceed  to  apply  thefe  to  practice. 
Shillings  and  pence  may  be  confidered  as  fractions  of 
pounds,  and  lower  denominations  of  any  kind  as  frac- 
tions of  higher  ;  and  any  operation,  where  different 
denominations  occur,  may  be  wrought  by  exprefling 
the  lower  ones  in  the  form  of  vulgar  fractions,  and 
proceeding  by  the  foregoing  rules.  For  this  purpofe, 
the  two  following  problems  are  neceflary. 

Problem  V.  "  To  reduce  lower  denominations  to 
"  fractions  of  higher,  place  the  given  number  for  the 
"  numerator,  and  the  value  of  the  higher  for  the  de- 
"  nominator."  Examples. 

1.  Reduce  7  d.  to  the  fraction  of  a  {hilling.     Anf.T% 

2.  Reduce  7  d.  to  a  fraction  of  a  pound.     Anf.  TiT 
3..  Reduce  1 J  s.  7  d.  to  a  fraction  of  a  pound.  Anf.  4.  J  £. 

Problem  VI.  "  To  value  fractions  of  higher  deno- 
<{  initiations,  multiply  the  numerator  by  the  value  of 
"  the  given  denomination,  and  divide  die  product  by 
"  the  denominator ;  if  there  be  a  remainder,  multi- 
"  ply  it  by  the  value  of  the  next  denomination,  and 
"  continue  the  divifion." 
Ex.  ift.]  Required  the  value    2d.]  Required  the  value 


of^J.  ofLl. 
17 

20 

s.     d. 

6o)34o(    s     8 

300 

40 
12 

60)480 
480 


of «  of  1  Cwt. 


In  the  firft  example,  we  multiply  the  numerator  17    Decimil 
by  20,  the  number  of  ihillings  in  a  pound,  and  divide  Fradion». 
the  product  340  by  60,  the  denominator  of  the  frac-  *"" -v— ~ 
tion,  and  obtain  a  quotient  of  5  millings  ;  then  we 
multiply  the    remainder  40  by  12,   the  number   of 
pence  in  a  milling,  which  produces  480,  which  divi- 
ded by  60  quotes  8  d.  without  a  remainder.     In  the 
fecond  example  we  proceed  in  the  fame  manner ;  but 
as  there  is  a  remainder,  the  quotient  is  completed  by 
a  fraction. 

Sometimes  the  value  of  the  fraction  does  not  a- 
mount  to  a  unit  of  the  loweft  denomination ;  but  it 
may  be  reduced  to  a  fraction  of  that  or  any  other 
denomination,  by  multiplying  the  numerator  accord- 
ing to  the  value  of  the  places.  ThusT,'^7  of  a  pound 
is  equal  to  tt|,  of  a  milling,  or  t't\V  °f  a  penny, 


,»T'.j??  of  a  farthing. 

Chap.  IX.    DECIMAL  FRACTIONS. 
Sect.  i.     Notation  and  Reduction. 

The  arithmetic  of  vulgar  fractions  is  tedious,  and 
even  intricate  to  beginners.  The  difficulty  arifes 
chiefly  from  the  variety  of  denominators  ;  for  when 
numbers  are  divided  into  different  kinds  of  parts, 
they  cannot  be  eafily  compared.  This  confederation 
gave  rife  to  the  invention  of  decimal  fractions,  where 
the  units  are  divided  into  like  parts,  and  the  divi- 
lions  and  fubdivifions  are  regulated  by  the  fame  fcale 
which  is  ufed  in  the  Arithmetic  of  Integers.  The 
firft  figure  of  a  decimal  fraction  fignifies  tenth  parts, 
the  next  hundredth  parts,  the  next  thoufandth  parts, 
and  fo  on :  and  the  columns  may  be  titled  according- 
ly. Decimals  are  diftinguiflied  by  a  point,  which  fe- 
parates  them  from  integers,  if  any  be  prefixed. 

The  ufe  of  cyphers  in  decimals,  as  well  as  in  inte- 
gers, is  to  bring  the  fignificant  figures  to  their  pro- 
per places,  on  which  their  value  depends.  As  cy- 
phers, when  placed  on  the  left  hand  of  an  integer, 
have  no  fignification,  but  when  placed  on  the  right 
hand,  increafe  the  value  ten  times  each  ;  fo  cyphers, 
when  placed  on  the  right  hand  of  a  decimal,  have  no 
fignification  ;  but  when  placed  on  the  left  hand  di- 
minifli  the  value  ten  times  each. 

The  notation  and  numeration  of  decimals  will 
be  obvious  from  the  following  examples  : 

4.7  fignifies  Four,  and  feventh  tenth-parts. 
.47  Four  tenth-parts,  and  feven  hundredth- 

parts,  or  47  hundredth-parts. 
.047  Four  hundredth-parts,  and  feven  thou- 

fandth-parts,     or     47    thoufandth- 
parts. 
.407  Four  tenth-parts,  and  feven  thoufandtli- 

parts,  or  407  thoufandth-parts. 
4.07  Four,  and  feven  hundredth-parts. 

4.007  Four,  and  feven  thoufandth-parts. 

The  column  next  the  decimal  point  is  fometimes 
called  decimal  -primes,  the  next  decimal  feconds  ;  and 
foon. 

To  reduce  vulgar  fratlions  to  decimal  ones  :  "  An- 
"  nex  a  cypher  to  the  numerator,  and  divide  it  by 
"  the  denominator,  annexing  a  cypher  continually 
"  to  the  remainder." 

Ex. 


iS 


Chap.  IX. 

Decimal     Ex.  I  ft.]  fj=.l6 
Fractions  75)120(16 

^'  75 

450 
450 
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2d.]  ^=.078125  3d.]j=.666. 
64)500(078125       3)20(666. 
448  18 


520 
512 


*  20 
18 


80 
64 

160 
128 


20 
18 


20 


320 
320 


4th.]  4~833    5th-3  /T=.259 
6)50(83  27)70(259 


48 


54 


160 
135 

250 
243 


20 


*70 


6th,]  A~3,  18,  18, 
22)70(31818 
66 

*40 
22 

180 
176 

*40 
22 

180 


The  reafon  of  this  operation  will  be  evident,  if  we 
conlider  that  the  numerator  of  a  vulgar  fraction  is  un- 
derftood  to  be  divided  by  the  denominator ;  and  this 
divifion  is  actually  performed  when  it  is  reduced  to  a 
decimal. 

In  like  manner,  when  there  is  a  remainder  left  in  di- 
vifion, we  may  extend  the  quotient  to  a  decimal,  in- 
ftead  of  completing  it  by  a  vulgar  fraction,  as  in  the 
following  example. 

25)646(25*5.  or  25.84. 
50 


Rem 


From  the  foregoing  examples,  we  may  diftinguifh 
the  feveral  kinds  of  decimals.  Some  vulgar  fractions 
may  be  reduced  exactly  to  decimals,  as  Ex.  ift  and 
2d,  and  are  called  terminate  or  finite  decimals.  O- 
thers  cannot  be  exaftly  reduced,  becaufe  the  divifion 
always  leaves  a  remainder;  but,  by  continuing  the  di- 
vifion, we  will  perceive  how  the  decimal  may  be  ex- 
tended to  any  length  whatever.  Thefc  are  called  in- 
finite decimals.  If  the  fame  figure  continually  returns, 
as  in  Ex.  3d  and  4th,  they  arc  called  repeaters.  If  two 
or  more  figures  return  in  their  order,  they  are  called 
circulates.  If  this  regular  fucceffioh  go  on  from  the 
beginning,. they  are  called  pure  repeaters,  ox  circulates, 
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as  Ex.  3d  and  5th.  If  otherwife,  as  Ex.  4  and  6th, 
they  arc  mixed  repeaters  or  circulates,  and  the  fi- 
gures prefixed  to  thofe  in  regular  fucceffion  are  called 
the  finite  part.  Repeating  figures  are  generally  dif- 
tinguiflied  by  a  dot,  and  cirulates  by  a  comma,  or  other 
mark,  at  the  beginning  and  end  of  the  circle ;  and  the 
beginning  of  a  repeater  or  circulate  is  pointed  out  in 
the  divifion  by  an  afterifk. 

Lower  denominations  maybe  confidered  as  fractions 
of  higher  ones,  and  reduced  to  decimals  accordingly. 
We  may  proceed  by  the  following  rule,  which  is  the 
fame,  in  effect,  as  the  former. 

To  reduce  lower  denominations  to  decimals  of  higher  : 
"  Annex  a  cypher  to  the  lower  denomination,  and  di- 
"  vide  it  by  the  value  of  the  higher.  When  there  are 
"  feveral  denominations,  begin  at  the  lowed,  and  re- 
"  duce  them  in  their  order." 

Ex.  To  reduce  5cwt.  2qr.  21  lb.  to  a  decimal  of  a 
ton  ? 

28)2io(.75        4)2.75(.6875  2o)j.6874(-284375 

196  24  40 


3*3 
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35 

32 

30 
28 


168 
160 


87 

80 


20 
20 


75 
60 

150 

140 

100 
100 


Here,  in  order  to  reduce  21  lb.  to  a  decimal  of  1  qr.  we 
annex  a  cypher,  and  divide  by  28,  the  value  of  1  qr. 
This  gives  .75.  Then  we  reduce  2.75  qrs.  to  a  decimal 
of  1  cwt.  by  dividing  by  4,  the  value  of  1  cwt.  and 
it  comes  to  .68  7 $.  Laftly,  5.6875  cwt.  is  reduced  to 
a  decimal  of  a  ton  by  dividing  by  20,  and  comes  to 
.284375. 

To  value  a  decimal  fraction  :  "  Multiply  it  by  the 
"  value  of  the  denomination,  and  cutoff  as  many  de- 
"  cimal  places  from  the  product  as  there  are  in  the 
"'multiplicand.  The  reft  are  integers  of  the  lower  de- 
<l  nomination. 

Example.  What  is  the  value  of  .425  of  L.  1 1 
.425 
20 


A. 


8.500 
6 


d.  3.000 
Sefl:.  ii.  Arithmetic  of  Terminate  Decimals. 

The  value  of  decimal  places  decreafe  like  that  of  in- 
tegers, ten  of  the  lower  place  in  either  being  equal  to 
one  of  the  next  higher ;  and  the  fame  holds  in  paffing 
from  decimals  to  integers.  Therefore,  all  the  opera- 
tions are  performed  in  the  fame  way  with  decimals, 
R  r  whether 
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whether  placed  by  therafelves  or  annexed  to  integers, 
as  with  pure  integers.  The  only  peculiarity  lies  in  the 
arrangement  and  pointing  of  the  decimals. 

In  addition  and  fubtra&ion,  "  Arrange  units  under 
"  units,  tenth-parts  under  tenth-parts,  and  proceed  as 
"  in  integers." 

from  15.348        and  12.348 
take    9.2993  10.6752 


32.03J 
116.374 
160.63 

12.3645 


4-0487 


1.5728 
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fwcrs  as  when  we  divide  by  2,  and  every  integer  has  a  Decimal 
correfpondent  decimal,  which  may  be  called  its  red.  Iraftions. 
procal.     Multiplication  by  that  decimal  fupplies  the 
place  of  divifion  by  the  integer,  and  divifion  fupplies 
the  place  of  multiplication. 

To  find  the  reciprocal  of  any  number,  divide  1  with 
cyphers  annexed  by  that  number. 

Ex.    Required  the  reciprocal  of  625. 
625)1.  ooo(.ooi6 
625 


321.4035 
In  Multiplication,  "  Allow  as  many  decimal  places 
:  in  the  product  as  there  are  in  both  factors.     If  the 
[  produft  has  not  fo  many  places,  fupply  them  by 
:  prefixing  cyphers  on  the  left  hand." 
Ex.  ift.)     1.37         2d.]  43.75         3d-]  -1572 
1.8  48  .12 


1096 
137 


35000 
17500 


.01864 


The  product  of  any  number  multiplied  by  .0016  is 
the  fame  as  the  quotient  divided  by  625.  Example. 
02J)9375(X5  9375 

625  .0016 


2.466  21.0000 

The  reafon  of  this  rule  may  be  explained,  by  obferv- 
ing,  that  the  value  of  the  product  depends  on  the  va- 
lue of  the  factors ;  and  fince  each  decimal  place  in  ei- 
ther fa<5tor  diminilhes  its  value  ten  times,  itmuft  equally 
diminilh  the  value  of  the  product. 

To  multiply  decimals  by  10,  move  the  decimal  point 
one  place  to  the  right;  to  multiply  by  100,  1000,  or 
the  like,  move  it  as  many  places  to  the  right  as  there 
are  cyphers  in  the  multiplier. 

In  divifion,  "  Point  the  quotient  fo  that  there  may 
*'  be  an  equal  number  of  decimal  places  in  the  divi- 
"  dend  as  in  the  divifor  and  quotient  together." 

Therefore,  if  there  be  the  fame  decimal  places  in 
the  divifor  and  dividend,  there  will  be  as  many  in  the 
quotient. 

If  there  be  more  in  the  dividend,  the  quotient  will 
have  as  many  as  the  dividend  has  more  than  the  divi- 
for. 

If  there  be  more  in  the  divifor,  we  muft  annex  (or 
fuppofe  annexed)  as  many  cyphers  to  the  dividend  as 
may  complete  the  number  in  the  divifor,  and  all  the  fi- 
gures of  the  quotient  are  integers. 

If  the  divifion  leave  a  remainder,  the  quotient  may 
be  extended  to  more  decimal  places  ;  but  thefe  are  not 
regarded  in  fixing  the  decimal  point. 

The  reafon  for  fixing  the  decimal  point,  as  directed, 
may  be  inferred  from  the  rule  followed  in  multiplication. 
The  quotient  multiplied  by  the  divifor  produces  the 
dividend  ;  and  therefore  the  number  of  decimal  places 
in  the  dividend  is  equal  to  thofe  in  the  divifor  and  quo- 
tient together. 

The  firft  figure  of  the  quotient  is  always  at  the  fame 
diftancc  from  the  decimal  point,  and  on  the  fame  fide 
as  the  figure  of  the  dividend,  which  ftands  above  the 
unit  place  of  the  firft  product.  This  alfo  takes  place 
in  integers ;  and  the  reafon  is  the  fame  in  both. 

It  was  formerly  obferved,  that  numbers  were  dimi- 
nifliedwhcn  multiplied  by  proper  fractions,  and  incrcaf- 
cd  when  divided  by  the  fame.  Thus,  multiplication  by 
fractions  correfponds  with  divifion  by  integers;  and 
divifion  by  fractions  with  multiplication  by  integers; 
when  we  multiply  by  1  or  .5,  we  obtain  the  fame  an- 


3125 
3125 


56250 
9375 


o  15.0000 

Becaufe  .0016  is  7iT  of  unity,  any  number  multi- 
plied by  that  fraction  will  be  diminifhed  625  times. 
For  a  like  reafon,  the  quotient  of  any  unmber  divided 
by  .0016,  will  be  equal  to  the  product  of  the  fame  mul- 
tiplied by  625.    Example, 

.0016)516.0000(322500  $16 

48    '  625 


36 

32 


40 

32 


2580 
1032 
3096 

322500 


80 
80 


Seft.  iii.    Approximate  Decimals. 

It  has  been  fhown  that  fome  decimals,  though  ex- 
tended to  any  length,  are  never  complete :  and  others 
which  terminate  at  laft,  fometimes  confiftof  fo  many 
places,  that  it  would  be  difEcult  in  practice  to  extend 
them  fully.  In  thefe  cafes,  we  may  extend  the  decimal 
to  three,  four,  or  more  places,  according  to  the  nature 
of  the  articles,  and  the  degree  of  accuracy  required, 
and  rejeci  the  reft  of  it  as  inconfiderable.  In  this  man- 
ner we  may  perform  any  operation  with  eafe  by  the 
common  rules,  and  the  anfwers  we  obtain  arefufficient- 
ly  exaft  for  any  purpofe  in  bufinefs.  Decimals  thus 
reftrifted  are  called  approximates. 

Shillings,  pence,  and  farthings,  may  be  eafily  re- 
duced to  decimals  of  three  places,  by  the  following  rule. 
Take  half  the  (hillings  for  the  firft  decimal  place,  and 
the  number  of  farthings  increafed  by  one,  if  it  amount 
to  24,  or  upwards;  by  two,  if  it  amount  to  48  or  up- 
wards; and  by  three,  if  it  amounts  to  72  or  upwards, 
for  the  two  next  places. 

The  reafon  of  thisis,  that  20  fluliings makea  pound, 
two  millings  is  the  tenth  pare  of  a  pound;  and  there- 
fore 
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fore  half  the  numher  of  millings  makes  the  firft  de- 
cimal place.  If  there  were  50  farthings  in  a  milling, 
'  or  1000  in  a  pound,  the  units  of  the  farthings  in  the 
remainder  would  be  thoufandth-parts,  and  the  tens 
would  be  hundredth-parts,  and  fo  would  give  the  two 
next  decimal  places;  but  becaufe  there  are  only  48  far- 
things in  a  milling,  or  960  in  a  pound,  every  farthing 
is  a  little  more  than  the  thoufandth-part  of  a  pound  ; 
and  fmce  24  farthings  make  25  thoufandth-parts,  al- 
lowances made  for  that  excefs  by  adding  one  for  every 
24  farthings,  as  directed. 

If  the  number  of  farthings  be  24,  48,  or  72,  and 
confequently  the  fecond  and  third  decimal  places  2$, 
50,  and  75,  they  are  exactly  right ;  otherwise  they  are 
not  quite  complete,  fince  there  mould  be  an  allowance 
of  T'T  not  only  for  24,  48,  and  72  farthings,  but  for 
every  other  fingle  farthing.  They  may  be  completed 
by  the  following  rule :  Multiply  the  fecond  and 
third  decimal  places,  or  their  excefs  above  25,  50,  75 
by  4.  If  the  product,  amount  to  24  or  upwards, 
add  1  ;  if  48,  add  2  ;  if  72,  add  35.  By  this  ope- 
ration we  obtain  two  decimal  places  more  ;  and  by 
continuing  the  fame  operation,  we  may  extend  the 
decimal  till  it  terminate  in  25,  50,  75,  or  in  a  re- 
peater. 

Decimals  of  fterling  money  of  three  places  may  ea- 
fily  be  reduced  to  Ihillings,  pence,  and  farthings,  by 
the  following  rule.  Double  the  firft  decimal  place,  and 
if  the  fecond  be  5  or  upwards,  add  1  thereto  for  Ihil- 
lings. Then  divide  the  fecond  and  third  decimal  pla- 
ces, or  their  excefs  abave  50,  by  4,  firft  deducing  1, 
if  it  amount  to  25,  or  upwards  :  the  quotient  is  pence, 
and  the  remainder  farthings. 

As  this  rule  is  the  converfe  of  the  former  one,  the 
reafon  of  the  one  may  be  inferred  from  that  of  the  o- 
ther.  The  value  obtained  by  it,  unlefs  the  decimal 
terminate  in  25,  50,  or  7 J,  is  a  little  more  than  the 
true  value  ;  for  there  fhould  be  a  deduction  not  only 
of  1  for  2j,  but  a  like  deduction  of  T'T  on  the  remain- 
ing figures  of  thefe  places. 

We  proceed  to  give  fome  examples  of  the  arithmetic 
of  approximates,  and  fubjoin  any  ncceflary  obferva- 
tions. 

Addition.  Subtraction. 

Cwt.  qrs.  lb.  Cwt.  qrs.  lb. 

3     2       2  =  3.51785 
1     1     19  =  1.41964 


3 
2 

3 
4 


14=3.625 
22  =  2.94642 
19=3.91964 
25=4-47321 


9      2.09821 


14     3     24     14.96427 

If  we  value  the  fum  of  the  approximates,  it  will  fall 
a  little  fhort  of  the  fum  of  the  articles,  becaufe  the  de- 
cimals are  not  complete. 

Some  add  one  to  the  laft  decimal  place  of  the  approx- 
imate, when  the  following  figure  would  have  been  5, 
or  upwards.  Thus  the  full  decimal  of  3  qrs.  22  lb.  is 
.946,428571,  and  therefore  .94643  is  nearer  to  it  than 
.94642.  Approximates,  thus  regulated,  will  in  gene- 
ral give  exadter  anfwers,  and  fometimes  above  the  true 
one,  fometimes  below  it. 

The  mark  4-  fignifies  that  the  approximate  is  lefs 
than  the  exact  decimal,  or  requires  fomething  to  be 
added.  The  mark  —  fignifies  that  it  is  greater,  or 
requires  fomething  to  be  fubtracted. 


Multiplication. 

8278+    Meth.  2d.]  8278 
2153+  2153 


315 
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24834 
4139O 
82  73 
16556 


16556 
827 
41? 


8 
90 


241854 


16556 

827 

4i3 

24 


1782(2534  1782(2534  1782 

Here  the  four  laft  places  are  quite  uncertain.  The 
right-hand  figure  of  each  particular  product  is  obtained 
by  multiplying  8  into  the  figures  of  the  multiplier; 
but  if  the  multiplicand  had  been  extended,  the  carriage 
from  the  right-hand  place  would  have  been  taken  in  ; 
confequently  the  right-hand  place  of  each  particular 
product,  and  the  four  places  of  the  total  product,  which 
depend  on  thefe,  are  quite  uncertain.  Since  part  of  the 
operation,  therefore,  is  ufelefs,  we  may  omit  it ;  and,  for 
this  purpofe,  it  will  be  convenient  to  begin  (as  in  p.  296. 
col.  1. fifth  variety)  at  the  higheft  place  of  the  multiplier. 
We  may  perceive  that  all  the  figures  on  the  right  hand 
of  the  line  in  Method  2.  ferve  no  purpofe,  and  may  be 
left  out,  if  we  only  multiply  the  figures  of  the  multi- 
plicand, whofe  products  are  placed  on  the  right  hand 
of  the  line.  This  is  readily  done  by  inverting  the  mul- 
tiplier in  method  3.  and  beginning  each  product  with 
the  multiplication  of  that  figure  which  ftands  above 
the  figure  of  the  multiplier  that  produces  it,  and  inclu- 
ding the  carriage  from  the  right-hand  place. 

If  both  fa&ors  be  approximates,  there  are  as  many 
uncertain  places,  at  leaft  in  the  product,  as  in  the  long- 
eft  factor.  If  only  one  be  an  approximate,  there  are 
as  many  uncertain  places  as  there  are  figures  in  that 
factor,  and  fometimes  a  place  or  two  more,  which  might 
be  affected  by  the  carriage.  Hence  we  may  infer,  how- 
far  it  is  ncceflary  to  extend  the  approximates,  in  or- 
der to  obtain  the  requifite  number  of  certain  places  in 
the  product. 

Division. 


•3724—  )7<>8|64327- 
74418 


(2144  or  3724)79864327(2i44 
7448 


53184 

37|24 


16 
14 


602 
896 


538 
372 

166 

148 


7063 
4892 


18 
14 


2171  4 

Here  all  the  figures  on  the  right  hand  of  the  line 
are  uncertain ;  for  the  right-hand  figure  of  the  firft  pro- 
duel  7448  might  be  altered  by  the  carriage,  if  the  di- 
vifor  were  extended  ;  and  all  the  remainders  and  divi- 
duals  that  follow  are  thereby  rendered  uncertain.  We 
may  omit  thefe  nfclefs  figures  ;  for  which  purpofe,  we 
dalh  a  figure  on  the  right  hand  of  the  divifor  at  each 
ftep,  and  neglect  it  when  we  multiply  by  the  figure 
of  the  quotient  next  obtained  :  but  we  include  the  car- 
riage. The  operation,  and  the  reafon  of  it,  will  ap- 
pear clear,  by  comparing  the  operation  at  large,  and 
contracted,  in  the  above  example. 
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Chap.  X.  INTERMINATE  DECIMALS. 


29       Seel,  i.  Reduction  of  Interminate  Decimals. 

As  the  arithmetic  of  interminate  decimals,  other- 
wife  called  the  arithmetic  of  infinites,  is  facilitated  by 
comparing  them  with  vulgar  fractions,  it  will  be  pro- 
per to  inquire  what  vulgar  fractions  produce  the  feveral 
kinds  of  decimals,  terminate  or  interminate,  repeaters 
or  circulates,  pure  or  mixed.  And,  firft,  we  may  ob- 
ferve,  that  vulgar  fraclions,  which  have  the  fame  deno- 
minator, produce  decimals  of  the  fame  kind.  If  the 
decimals  correfponding  to  the  numerator  1  be  known, 
all  others  are  obtained  by  multiplying  thefe  into  any 
given  numerator,  and  always  retain  the  fame  form,  pro- 
viding the  vulgar  fraction  be  in  its  lowefl  terms. 

Thus,  the  decimal  equal  to  £  is  .142857, 
which  multiplied  by  3 


produces  the  decimal  equal  to  i.  .428571, 

Secondly.  If  there  be  cyphers  annexed  to  the  figni- 
ficant  figures  of  the  denominator,  there  will  be  an  e- 
qual  number  of  additional  cyphers  prefixed  to  the  deci- 
mal. The  reafon  of  this  will  be  evident,  if  we  reduce 
thefe  vulgar  fraclions  to  decimals,  or  if  we  confider  that 
each  cypher  annexed  to  the  denominator  diminifhes  the 
value  of  the  vulgar  fraction  ten  times,  and  each  cypher 
prefixed  has  a  like  effeel  on  the  value  of  the  decimal. 


Thus,  1  =  .142857,         T'T  =  -28 
7\  =  .0,142857,  ,/„  =  .0028 


T%  =  .o,45, 
T*„  =  -000,45, 

we  may  therefore  confine  onr  attention  to  vulgar  frac- 
tions, whofe  numerator  is  I,  and  which  have  no  cy- 
phers annexed  to  the  fignificant  figures  of  the  denomi- 
nator. 

Thirdly.  Vulgar  fraclions,  whofe  denominators  are 
2  or  5,  or  any  of  their  powers,  produce  terminate  de- 
cimals ;  for,  if  any  power  of  2  be  multiplied  by  the 
fame  power  of  5,  the  producl  is  an  equal  power  of  10, 
as  appears  from  the  following  table  : 

2  X   5  =10 

2*  or     4  x  5"  or      25  =        100  or  io1 
23  or     8  x  53    or     125  =       1000  or  103 
2*  or  16  x  V  or    625  =    10000  or  io* 
2s  or  32  X  Ss  or  3125  =  100000  or  io! 
And  the  reafon  is  eafily  pointed  out ;  for  23X53  —  2  X  2 
X2X5X5X5  ;  or*  becaufe  the  factors  may  be  taken  in 
any  order,  =  2X5X2X5X2X5;  and  this,  if  we  mul- 
tiply the  faclors  by  pairs,  becomes  iox  10x10,  orio3. 
The  like  may  be  ihown  of  any  other  power.     And  we 
may  infer,  that  if  any  power  of  10  be  divided  by  a 
like  power  of  2  or  5,  the  quotient  will  be  an  equal 
power  of  5  or  2  refpeclively,  and  will  come  out  exacl, 
without  a  remainder ;  and,  fince  the  vulgar  fraclions 
above-mentioned  are  reduced  to  decimals  by  fome  fuch 
divifion,  it  follows  that  the  equivalent  decimals  are  ter- 
minate. 

The  number  of  places  in  the  decimal  is  pointed  out 
by  the  exponent  of  the  power  ;  for  the  dividend  mufl  be 
a  like  power  of  10,  or  mufl  have  an  equal  number  of 
cyphers  annexed  to  r,  and  each  cypher  of  the  dividend 
gives  a  place  of  the  quotient. 


,03125,  a  decimal  of  5  places,  and  32  =  2S.  Intermi- 

32)l.OO0OO(.O3I2J  nate  Deci- 

06  .  . .  n»I»i 


40 
32 


80 
64 


160 
160 


Again,  no  denominators  except  2,  5,  or  their  powers, 
produce  terminate  decimals.  It  is  obvious  from  p.  298. 
col.  2.  par.  4.  that,  if  any  denominator  which  produces  a 
terminate  decimal  be  multiplied  thereby,  the  producl  will 
confiftof  1,  with  cyphers  annexed ;  and  confequently  the 
lowefl  places  of  the  faclors,  multiplied  into  each  other, 
mufl  amount  to  10,  20,  or  the  like,  in  order  to  fupply 
a  cypher  for  the  lowefl  place  of  the  producl ;  but  none 
of  the  digits  give  a  producl  of  this  kind,  except  5  mul- 
tiplied by  the  even  numbers :  therefore  one  of  the  fac- 
tors mufl  terminate  in  5,  and  the  other  in  an  even  num- 
ber. The  former  is  meafured  by  5,  and  the  latter  by  2, 
as  wasobferved  p.  297.  col.  2.  par.  7.  Let  them  be  divi- 
ded accordingly,  and  let  the  quotients  be  multiplied. 
This  lafl  producl  will  be  exactly  one  tenth-part  of  the 
former  ;  and  therefore  will  confift  of  1,  with  cyphers 
annexed,  and  the  faclors  which  produce  it  are  meafured 
by  5  and  2,  as  was  ihown  before.  This  operation  may 
be  repeated  ;  and  one  of  the  faclors  may  be  divided  by 
J,  and  the  other  by  2,  till  they  be  exhauflcd  ;  confe- 
quently they  are  powers  of  5  and  2. 

Fourthly.  Vulgar  fraclions,  whofe  denominators  are 
3  or  9,  produce  pure  repeating  decimals. 
Thus,  J=.ni  I  =  .555 


~—  .222 


=  .066 
I  -.77*7 


t  °r  I  =-333 

<  =  .444  '=.888 

The  repeating  figure  is  always  the  fame  as  the  nu- 
merator. Hence  we  infer,  that  repeating  figures  fig- 
nify  ninth-parts  ;  a  repeating  3  fignifies  j  ;  a  repeat- 
ing 6  fignifies  |  ;  and  a  repeating  9  fignifies  4,  or  r. 

The  value  of  repeating  decimals  may  alfo  be  illu- 
flrated  by  collecting  the  values  of  the  different  places  : 
for  example,  let  the  value  of  ni  be  required  ;  the  firft 
decimal  place  fignifies  -,'.„-,  the  next  TiT,  the  next  T^T. 
The  fum  of  the  two  firft  places  is  TVV,  of  the  three 
places  v/A-  ;  and  fo  on.  If  we  fubtracl  thefe  values 
fucceffively  from  ^,  the  firfl  remainder  is  7\,  the  fecond 
y^,  the  third  ,;„,  Thus,  when  the  value  of  the 
iucceffivc  figures  is  reckoned,  the  amount' of  them  ap- 
proaches nearer  and  nearer  to  ^,  and  the  difference  be- 
comes  10  times  lefs  for  each  figure  afmmed  ;  and,  fince 
the  decimal  may  be  extended  to  any  length,  the  differ- 
ence vvill  at  lafl  become  fo  fmall,  that  it  need  not  be  re- 
garded. This  may  give  a  notion  of  a  decreafing  ferics, 
whofe  fum  may  be  exaclly  afcertained,  though  the  num- 
ber of  terms  be  unlimited. 

Fifthly.  Vulgar  fraclions,  whofe  denominators  are  a 
producl  of  3  or  9  multiplied  by  2,  5,  or  any  of  their 
powers,  produce  mixed  repeaters.  The  reafon  of  this 
will  lie  evident,  if,  in  forming  the  decimal,  we  divide 
the  numerator  fucceffively  by  the  component  pans  of 
the  denominator,  as  directed  p.  297.  col  1.  par.  ult. 

&c. 
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latermi-     &c.     The  fir/l  divifor  is  2,  5,  orfome  of  their  powers> 
nate  Dcci-and  confequenrly  gives  a  finite  quotient  by  p.  316.  col. 

«»*»■ 1,  part  3,  &c.  The  fecond  divifor  is  3  or  9  ;  and  therc- 

~|    ^        fore,  when  the  figures  of  the  dividend  are  exhaufted, 
and  figures  annexed  to  the  remainder,  the  quotient  will 
repeat,  by  p.  316.  col.  2.  part  2. 
£*■ -tit     144=16x9. 

9 
144)1. ooo(  00694      or  i6)i.oo(.o62$ 
864  96.00694 


1360 
1296 

*  640 
57° 


40 

32 

80 
80 


640  o 

In  order  to  illuftratc  this  fubj eel:  further,  we  mail  ex- 
plain the  operation  of  cafting  out  the  threes,  which  re- 
fembles  that  forcaftingout  the  nines,formerly  laid  down, 
p.  300.  col.  2. par.  4. — p.  301.C0I.  2par.  3.anddepends 
on  the  fame  principles,  being  a  method  of  rinding  the  re- 
mainder of  a  number  divided  by  3.  If  the  fame  number 
be  divided  by  3  and  by  9,  the  remainders  will  either  a- 
gree,  or  the  fecond  remainder  will  exceed  the  firftby  3  or 
by  6.  The  reafon  of  this  will  be  obvious,  if  we  fuppofe 
i  collection  of  articles  ailbrted  into  parcels  of  3,  and 
afterwards  into  parcels  of  9,  by  joining  three  of  the 
former  together.  If  the  lefler  parcels  be  all  taken  up 
in  compofing  the  greater  ones,  the  remainder  will  be 
the  fame  at  the  end  of  the  fecond  aflbrtment  as  before ; 
but  if  one  of  thefe  leffer  parcels  be  left  over,  the  re- 
mainder will  be  more,  and  if  two  of  them  be  left  0- 
ver,  the  remainder  will  be  6  more.  Therefore,  when 
the  nines  are  caft  out  from  any  number,  and  the  refill t 
divided  by  3,  the  remainder  is  the  fame  as  when  the 
number  is  divided  by  3  :  Thus,  the  refults  on  cafting 
out  the  3's  may  be  derived  from  thofe  obtained  by  caft- 
ing out  the  9's ;  and  the  fame  correfpondence  which  was 
pointed  out  with  refpeft  to  the  latter,  for  proving  the 
operations  of  arithmetic,  applies  alfo  to  the  former. 

To  caft  out  the  3's  from  any  number,  add  the  fi- 
gures, neglecting  3,  6,  and  9;  and  when  the  fum  a- 
mounts  to  3,  6,   or  9,  reject  thein,  and  carry  on  the 
computation  with  theexcefs  only.     For  example,  take 
286754  :    in  cafting  out  the  3's  we  compute  thus,  2 
and  8  is  10,  which  is  three  times  3,  and  1  over;  1  and 
(paffing  by  6)  7  is  8,  which  is  twice  3,  and  2  over ;  2  and 
5  is  7,  which  is  twice  3,  and  1  over ;  laflly,  1  and  4  is 
5,  which  contains  3  once,  and  2  over,  fo  the  refult  is  2. 
If  the  3's  be  caft  out  from  2'  or  4,  the  refult  is  1  ; 
from  23  or  8,  the  refult  is  2;  from  2'*  or  16,  the  refult 
is  1  ;  and  nniverfally  the  odd  powers  of  2  give  a  refult 
of  2,  and  the  even  powers  give  a  refult  of  1.     As  e- 
very  higher  power  is  produced  by  multiplying  the 
next  lower  by  2,  the  refult  of  the  product  may  be 
found  by  multiplying  the  refult  of  the  lower  power  by 
2,  and  cafting  out  the  3's,  if  neceffary.     Therefore, 
if  the  refult  of  any  power  be  1,  that  of  the  next  higher 
is  2,  and  that  of  the  next  higher  (4  with   the  3's  caft 
out  or)  1.     Thus  the  refults  of  the  powers  of  2  are  1 
and  2  by  turns  ;  alfo,  becaufe  the  refult  of  5,  when 
the  3's  are  call  out,    is  2,  its  powers  will  have  the 
fame  refults  as  the  correfponding  powers  of  2. 


If  the  denominator  be  a  product,  of  an  even  power  Intermi- 
of  2  or  5,  multiplied  by  3,  the  repeating  figure  of  the  nat^  Deci" 
correfponding  decimal  is  3  ;  but,  if  it  be  the  product  ,9' 
of  an  odd  power,  the  repeating  figure  is  6.     For,  in 
forming  the  decimal,  we  may  divide  by  the  component 
parts  of  the  denominator,  and   the  firft  divifor  is  a 
power  of  2  or  5 ;  therefore  the  firft  quotient  is  a  like 
power  of  4  or  2,   (p.  316.  col.  1.  par.  3.  &c.)  and  this 
power  is  again  divided  by  3.  If  it  be  an  even  power,  the 
remainder  or  refult  is  1,  as  was  demonftrated  above : 
and  if  cyphers  be  annexed  to  the  remainder,  and  the 
divifion  continued,  it  quotes  a  repeating  3;  but  if  it 
be  an  odd  power,  the  remainder  is  2,  and  the  quotient 
continued  by  annexing  cyphers  is  a  repeating  6. 

If  the  denominator  be  9,  multiplied  by  2,  or  any  of 
its  powers,  the  repeating  figure  may  be  found  by  caft- 
ing out  the  9's  from  the  correfponding  power  of  5  ; 
and  if  it  be  multiplied  by  5  or  any  of  its  powers,  by 
cafting  out  the  9's  from  the  correfponding  power  of  2. 
For  if  the  decimal  be  formed  by  two  divilions,  the  firft 
quotes  the  correfponding  power ;  and  the  fecond,  be- 
caufe the  divifor  is  9,  repeats  the  refulting  figure  after 
the  dividend  is  exhaufted. 

If  any  mixed  repeater  be  multiplied  by  9,  the  pro- 
duel;  is  a  terminate  decimal,  and  may  be  reduced  (p. 
316.  col.  1.  part  3.  &c.)  to  a  vulgar  fraction,  whofe 
denominator  is  2,  5,  or  fome  of  their  powers  ;  there- 
fore all  mixed  repeaters  are  derived  from  vulgar  frac- 
tions, whofe  denominators  are  products  of  2,  5,  or 
their  powers  multiplied  by  3  or  9. 

Sixthly.  All  denominators,  except  2,  5,  3,  9,  the 
powers  of  2  and  5,  and  the  products  of  thefe  powers, 
multiplied  by  3  or  9,  produce  circulating  decimals. 
We  have  already  mown,  that  all  terminate  decimals 
are  derived  from  2,  5,  or  their  powers ;  all  pure  re- 
peaters, from  3  or  9  ;  and  all  mixed  repeaters,  from 
the  products  of  the  former  multiplied  by  the  latter.  The 
number  of  places  in  the  circle  is  never  greater  than 
the  denominator  diminifhed  by  unity.  Thus  i  produ- 
ces .142857,  a  decimal  of  6  places;  and  T'7  produces 
.0588235294117647,  a  decimal  of  16  places.  The 
reafon  of  this  limit  may  be  inferred  from  the  divifion ; 
for  whenever  a  remainder  which  has  recurred  before 
returns  again,  the  decimal  muft  circulate,  and  the 
greateft  number  of  pofuble  remainder  is  one  lefs  than 
the  divifor  :  But  frequently  the  circle  is  much  fhorter. 
Thus  T'T  =  .09,  a  circle  of  2  places. 

When  a  vulgar  fraction,  whofe  numerator  is  1,  pro- 
duces a  pure  circulate,  the  product,  of  the  circle  multi- 
plied by  the  denominator  will  confift  of  as  many  9's 
as  there  are  places  in  the  circle.  Thus  \  —.142857, 
which  multiplied  by  7  produces  999999.  The  like 
holds  in  every  decimal  of  the  fame  kind  ;  for  they  are 
formed  by  dividing  10,  or  100,  or  1000,  or  fome  like 
number,  by  the  denominator,  and  the  remainder  is  1, 
when  the  decimal  begins  to  circulate  ;  for  the  divifion 
muft  be  then  exactly  in  the  fame  ftate  as  at  the  begin- 
ning :  Therefore  if  the  dividend  had  been  lefs  by  i,or 
had  confifted  entirely  of  9's,  the  divifion  would  have 
come  out  without  a  remainder;  and  fince  the  quotient, 
multiplied  by  the  divifor,  produces  the  dividend,  as 
was  Ihownp.  298.  col.  2.  part  3.  it  follows,  that  the 
circulating  figures,  multiplied  by  the  denominator,  pro- 
duce an  equal  number  of  9's. 

Every  vulgar  fraction,  which  produces  a-pure  circu- 
late 
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late,  is  equal  to  one  whaft  nufriterator  is  the  circulating 
figures,  and  its  denominator  a  like  number  of  9's.  If 
,  the  numerator  be  one,  rite  vulgar  fraction  is  reduced 
to  that  form  by  multiplying  both  terms  into  the  circle 
of  the  decimal ;  and  if  the  numerator  be  more  than  I, 
the  equivalent  decimal  is  found  by  multiplying  that 
which  correfponis  to  the  numerator  I  into  any  other 
numerator. 

Thus  J.=.i428j7,=jiij^  and  ,',  =.027.=?/? 
*=*i%iii4,i=lljj$#        TV  =.054.=^ 
*=•  428571,=$^!*         ^=.2i6.=Jj| 
Hence  we  may  infer,  that  pure  circulates  are  equal  in 
value  to  vulgar  fractions  whofe  numerators  confift  of  the 
circulating  figures,  and   denominators  of  as  many  9's 
as  there  are  places  in  the  circle.     To  place  this  in  ano- 
ther point  of  view,  we  (hall  reduce  a  vulgar  fraction,, 
whofe  numerator  confifts  entirely  of  9's,  to  a  decimal. 

Vii  999)  375ooo(. 375, 

2997. • 


7530 
6993 


5370 
499* 


*  375 

The  remainder  is  now  the  fame  as  the  dividend,  and 
therefore  the  quotient  muft  circulate ;  and,  in  general, 
fince  any  number  with  3  cyphers  annexed,  may  be  di- 
vided by  1000,  without  a  remainder,  and  quotes  the 
Significant  figures  ;  therefore,  when  divided  by  999,  it 
muft  quote  the  fame  figures,  and  leave  an  equal  re- 
mainder. This  alfo  applies  to  every  divifor  which  con- 
fifts entirely  of  9's.  Circles  of  two  places,  therefore, 
lignify  ninety-ninth-parts  ;  circles  of  3  places  fignify 
nine  hundred  and  ninety-ninth-parts  ;  and  fo  on. 

The  value  of  circulating  decimals  may  alfo  be  illuf- 
trated  by  adding  the  values  of  the  places.  Thus,  if 
twu  figures  circulate,  the  firft  circle  fignifieth  hun- 
dredth parts,  and  every  following  circle  fignifies  one 
hundred-times  lefs  than  the  preceding;  and  their  va- 
lues added,  as  in  p.  316.  col.  2.  part  3.  will  approach 
nearer  to  ninety-ninth-parts  than  any  affigned  diffe- 
rence, but  will  never  exactly  complete  it. 

All  denominators  which  are  powers  of  3,  except  9, 
produce  pure  circulates ;  and  the  number  of  places  in 
the  circle  is  equal  to  the  quotient  of  the  denominator 
divided  by  9. 

Thus,  T'7=-°37,  a  circle  of  3  places,  and  27  divided 
by  9=3. 
.3%.— 012345679,  a  circle  of  9  places,    and  81 
divided  by  9=9. 

Thefe  decimals  may  be  formed,  by  dividing  thenu- 
m era tor  by  the  component  parts  of  the  denominator. 
In  the  firft  example,  the  component  parts  of  the  nume- 
rator are  9  and  3.  The  divifion  by  9  quotes  a  pure 
circulate,  and  the  circulating  figure  is  not  3,  6,  or  9, 
if  the  vulgar  fraction  be  in  its  loweft  terms.  And  any 
other  repeating  figure  divided  by  3,  quotes  a  pure  cir- 
uhtc  of  3  places  ;  for  the  firft  dividual  muft  leave  a 
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remainder  of  1  or  2.    If  the  firft  remainder  be  r,  the  Iittermi- 
fecond  remainder  is  2,  (btcaufe,  if  1  be  prefixed  to  "at« Eeei- 
the  repeating  figure,  and  the  3's  be  caft  out,  the  refult  ?als' 
is  2) ;  and,  for  a  like  reafoh,  the  third  dividual  clears 
off  without  a  remainder.     If  the  firft  remainder  be  2, 
the  fecond  is  (twice  2  or  4,  with  the  3's  caft  out,  or) 
1,  and  the  third  O;  fo  the  circle  is  always  complete 
at  3  places,  and  the  divifion  begins  anew.     The  fura. 
of  fuch  a  circle  cannot  be  a  multiple  of  3  ;   for  fince 
the  repeating  figure  is  not  3,  nor  any  of  its  multiples, 
the  fnm  of  three  places  isnot  a  multiple  of  9,  and  there- 
fore cannot  be  divided  by  9,  nor  twice  by  3,  without  a 
remainder. 

Again,  if  the  decimal  equal  to  ^  be  divided  by  3, 
we  lhall  obtain  the  decimal  equal  to/,..  The  dividend, 
as  We  have  fhown  already,  is  a  pure  circulate  of  3 
places,  whofe  fum  is  not  a  multple  of  3.  Therefore, 
when  divided  by  3,  the  firft  circle  leaves  a  remainder 
of  1  or  2,  which  being  prefixed  to  the  fecond,  and  the 
divifion  continued,  the  remainder,  at  the  end  of  the 
fecond  circle,  is  2  or  1,  and,  at  the  end  of  the  third 
circle,  there  is  no  remainder ;  all  which  may  be  illnf- 
trated  by  carting  out  the  3's.  The  divifion  being  com- 
pleted at  9  places,  finifhes  the  circle  ;  and  it  may  be 
fhown,  as  before,  that  the  fum  of  thefe  places  is  not  a 
multiple  of  3.  The  learner  will  apprehend  all  thisif  he 
reduce  thefe,  or  the  like  vulgar  fractions,  to  decimals, 

by  fucceflive  divifions. 

«  « 

27=    9x3,  and  9)i.o(.iiii,  and  3).nxi(.o37, 
81  =  27  x  3,  and  3)o37,o37,037(.oi234j679. 

For  the  fame  reafon,  if  any  circulating  decimal,  not 
a  multiple  of  3,  be  divided  by  3,  the  quotient  will  cir- 
culate thrice  as  many  places  as  the  dividend ;  and  if 
any  circulate  obtained  by  fuch  divifion  be  multiplied  by 
3,  the  circle  of  the  product  will  be  reftrifted  to  one- 
third  of  the  places  in  the  multiplicand. 

All  vulgar  fractions,  whofe  denominators  are  mul- 
tiples of  2,  5,  or  their  powers,  except  thofe  already 
confidered,  produce  mixed  circulates  ;  for  they  maybe 
reduced  by  dividing  by  the  component  parts  of  the  de- 
nominator. The  firft  divifor  is  2,  5,  or  fome  of  their 
powers,  and  therefore  gives  a  finite  quotient.  The 
fecond  divifor  is  none  of  thcnumbersenumeratedp.317. 
col.  2.  part  2.  and  therefore  gives  a  circulating  quotient 
when  the  fignificant  figures  of  the  dividend  are  ex- 
hausted, and  cyphers  annexed  to  the  remainder. 
Ex.  tat  216=27x8. 

216)  1. ooo(. 004,629,    or   8)1.000 


27)  .125 (.004,629, 
108 


864 

#1360 
1296 

640 
432 

2080 
1944 

*  1360 


All  mixed  circulates  are  derived  from  vulgar  frac- 
tions 
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Istermi-  tions  of  this  kind,  whofe  denominators  are  multiples 
ottc  Deti- of  2,  5,  or  their  powers ;  and  therefore  all  other  de- 
d  nominators,  except  3  and  9,  produce  pure  circulates. 
The  reader  will  eafily  perceive,  that  when  a  decimal 
is  formed  from  a  vulgar  fraction  whofe  numerator  is  1, 
when  the  remainder  1  occurs  in  the  divifion,  the  deci- 
mal is  a  pure  circulate  ;  but  if  any  other  remainder  oc- 
curs twice,  the  decimal  is  a  mixed  circulate.  We  are 
to  (how  that  this  laft  will  never  happen,  unlefs  the 
divifor  be  a  multiple  of  2,  5,  or  their  powers.  If  two 
numbers  be  prime  to  each  other,  their  product  will  be 
prime  to  both  ;  and  if  two  numbers  be  propofed, 
whereof  the  firft  does  not  meafure  the  fecond,  it  will 
not  meafure  any  product  of  the  fecond,  if  the  multiplier 
be  prime  to  the  firft.  Thus,  becaufe  7  does  not  mea- 
fure 12,  rt  will  not  meafure  any  product  of  12  by  a 
multiplier  prime  to  7.  For  inftance,  it  will  not  mea- 
fure 12x3,  or  3°'  Otherwife,  the  quotient  of  12  di- 
vided by  7,  or  i|  multiplied  by  3,  would  be  a  whole 
number,  and  5x3  would  be  meafured  by  7,  which  it 
cannot  be,  fince  5  and  3  are  both  prime  to  7. 

Now,  if  we  infpect  the  foregoing  operation,  we  (hall 
perceive  that  the  product  of  136,  the  remainder,  where 
the  decimal  begins  to  circulate,  multiplied  by  999,  is 
meafured  by  the  denominator  216.  But  999  is  not 
meafured  by  the  denominator,  otherwife  the  decimal 
would  have  been  a  pure  circulate  ;  therefore  126  and 
136  are  not  prime  to  each  other,  but  have  a  common 
meafure,  and  that  meafure  mult  apply  to  864,  a  mul- 
tiple of  126,  and  to  1000,  thefum  of  136  and  864  ; 
fee  p.  309,  col.  2.  par.  ult.  &c.  But  it  was  proven, 
p.  316.  col.  1.  par.  1.  that  no  numbers,  except  the 
powers  of  5  and  2,  meafure  a  number  confifting  of  1 
with  cyphers  annexed  ;  confequently  the  denominator 
mult  be  meafured  by  a  power  of  2  or  5.  The  reader 
will  perceive,  that  the  exponent  of  the  power  muft  be 
the  fame  as  the  number  of  cyphers  annexed  to  1,  or  as 
the  number  of  figures  in  the  finite  part  of  the  decimal. 
We  {hall  now  recapitulate  the  fubftance  of  what  has 
been  faid  withrefpect  to  the  formation  of  decimals.  2, 
5,  and  their  powers,  produce  finite  decimals,  by  p.316. 
col.  1  par.  3.  &c.  and  the  number  of  places  is  mea- 
fured by  the  exponent  of  the  power.  3  and  9  produce 
pure  repeaters  (p.  316.  col.  2.  par.  2.)  The  prodttcts 
of  2,  5,  and  their  powers,  by  3,  or  9,  produce  mixed 
repeaters  by  p.  316.  col.  2.  par.  ult.  their  products  by 
other  multipliers,  produce  mixed  circulates  by  p.  316. 
col.  2.  par.  ult.  and  all  numbers  of  which  2  and  5  are  not 
aliquot  parts,  except  3  and  9,  produce  pure  circulates. 
To  find  the  form  of  a  decimal  corresponding  to  any  de- 
nominator, divide  by  2,  5,  and  10,  as  often  as  can 
be  done  without  a  remainder :  the  number  of  divifions 
Ihows  how  many  finite  places  there  are  in  the  decimal, 
by  p.  318.  col.  2.  par.  3.  If  the  dividend  be  not  ex- 
hausted by  thefe  divifions,  divide  a  competent  number  of 
9's  by  the  laft  quotient,  till  the  divifion  be  completed 
without  a  remainder  :  the  number  of  9's  required  fhow 
how  many  places  there  are  in  the  circle;  and  the  rea- 
fon  may  be  inferred  from  p.  317.  col.  2.  par.  5. 

We  fhall  conclude  this  fubject  by  marking  down  the 
decimals  produced  by  vulgar  fractions,  whofe  nume- 
rator is  1,  and  denominators  30;  and  under  that  the 
reader  may  obferve  their  connection  with  the  deno- 
minators. 


;=.J   ^  7'.t=.o625 

;~333  ,',=.058823529411 7647, 

■5  =-25  ,',=.0555 

T=-2  ^—052631578947368421, 

i  =.j666'        ^=.05 
J  =.142857,  ,',=.  047619 
J  =.125  ,',=.0,45,45 

JS.HI  ^=.0434782608695652173913, 

v*~-i  ,',=.041666 

,•,=.09,09,,      T'T=.04 

,^=.08333*      ,-=.0384615, 

^=.079623,  V7=-°37, 

T\=.07i4285„'1I=.03,57t428, 

T'j=.o666        ,',,=.03448*7586206896551714137931, 

tV=0333 
Rules  far  reducing  ifftermi/iate  decimals  to  vulgar 

fraBious. 

I.  "  If  the  decimal  be  a  pure  repeater,  place  the  re- 
"  peating  figure  for  the  numerator,  and  9  for  the  de- 
"  nominator." 

II.  "  If  the  decimal  be  a  pure  circulate,  place  the 
"  circulating  figures  of  the  numerator,  andasmany  9's 
"  as  there  areplaces  in  the  circleforthe denominator." 

III.  "  If  there  be  cyphers  prefixed  to  the  repeating 
"  or  circulating  figures,  annex  a  like  number  to  the 
"  9's  in  the  denominator." 

IV.  "If  the  decimal  be  mixed,  fubtradt  the  finite 
"  part  from  the  whole  decimal.  The  remainder  is  the 
"  numerator;  and  the  denominator  confifts  of  as  many 
"  9's  as  there  are  places  in  the  circle,  together  with 
"  as  many  cyphers  as  there  are  finite  places  before  the. 
"  circle." 

Thus,  235,62,=','"" 


23562 

234 

23327 is  the  numerator. 


From  the  whole  decimal 
we  fubtract  the  finite  part 

and  the  remainder 

The  reafon  may  be  illuftrated  by  dividing  the  deci- 
mal into  two  parts,  whereof  one  is  finite,  and  theo- 
ther  a  pure  repeater  or  circulate,  with  cyphers  pre- 
fixed. The  fum  of  the  vulgar  fractions  correfponding 
to  thefe  will  be  the  value  of  the  decimal  fought. 
.235,62,may  be  divided  into.235    =-,\Mr  by  rule  I. 

and  .000,62=^ ^-Vir  by  rules  II.  III. 

In  order  to  add  thefe  vulgar  fractions,  we  reduce 
them  to  a  common  denominator  ;  and,  for  that  purpofe, 
we  multiply  both  terms  of  the  former  by  99,  Whick 
gives  'v$ii4  ;  then  we  add  the  numerators. 

235  or  by  method  explained  p.  295.  col.  i.  par.  3. 

99 
Sum  of  numerators. 

21 15  23500  23265      or       23562 

2115  235  62  235 

23265  23265  23327  23327 

The  value  of  circulating  decimals  is  not  altered, 
though  one  or  more  places  be  fcparated  from  the  cir- 
cle, and  conlidered  as  a  finite  part,  providing  the  cir- 
cle be  completed.  For  example,  .27  may  be  writ- 
ten .2,72,  which  is  reduced  by  the  laft  of  the  foregoing 
rules  to  *f|,  or  |£,  which  is  alfo  the  value  of  .27.  And 
if  two  or  more  circles  be  joined,  the  value  of  the  deci- 
mal is  ftill  the  fame.  Thus,  2727,=}^,  which  is 
reduced  by  dividing  the  terms  ioi  to  ff. 

1  All 


Dials. 


3° 


320 

Intenni-  All  circulating  decimals  may  be  reduced  to  a  fimilar 

Dec'-  form,  having  a  like  number  both  of  finite  and  circu- 
lating places.  For  this  purpofc,  we  extend  the  finite 
part  of  each  as  far  as  the  longer!,  and  then  extend  all 
the  circles  to  fo  many  places  as  may  be  a  multiple  of 
the  number  of  places  in  each. 

Ex.  .34,725, extended  .34,725725725725, 
1,4562,  14,562456245624, 

Here  the  finite  part  of  both  is  extended  to  two  pla- 
ces, and  the  circle  to  12  places,  which  is  the  leaf!  mul- 
tiple for  circles  of  3  and  4  places. 
Sect.  ii.  Addition  and  Subtraction  o/"Intermi- 
nate  Decimals. 
To  add  repeating  decimals,  "  Extend  the  repeating 
"  figures  one  place  beyond  the  longed  finite  ones,  and 
"  when  you  add  the  right-hand  column,  carry  to  the 
"  next  by  9." 

Ex.  .37524  or 
.8 
.643 

•73 

264046 
To  fubtraft  repeating  decimals,    "  Extend  them  as 
"  directed  for  addition,  and  borrow  at  the  right-hand 
"  place  if  neceffary,  by  9. 

.93566       .646         .7358  .73S2         .469 

•84738       .53427     .62563        .68  .35 
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To  fukrail  circulating  decimals,  "Extend  them  till  Interroi- 
"  they  become  fimilar ;    and  when  you  fubtracr.  the  na«e  Deci- 
"  right-hand  figure,   cofifider  whether  8  would  have  f^8- 
"  been  borrowed  if  the  circles  had  been  extended  fur-  '       v'~ 
"  ther,  and  make  allowance  accordingly. 
•5,72,     .974,    or    .974974,     -8,135,    or  .8,135135, 
.4,86,     .86  .868686,     .452907  or    .4,529074, 


37524 

.25 

.296 

88888 

.328 

.42 

643 

.4697* 

.7548 

73333 

.36 

•3i 

.08727     .11172 

The  reafon  of  thefe  rules  will  be  obvious,  if  we  re- 
collect that  repeating  figures  fignify  ninth-parts.  If 
the  right-hand  figure  of  the  fumor  remainder  be  o,  the 
decimal  obtained  is  finite  ;  otherwife  it  is  a  repeater. 

To  add  circulating  decimals,  "  Extend  them  till  they 
"become  fimilar  (p.  319.  col.  1.  par.  ult.  &c.)  ;  and 
"  when  yon  add  the  right-hand  column,  include  thefi- 
"  gure  which  would  have  been  carried  if  the  circle  had 
"  been  extended  further. 

Ex.   iff]       Extended.         Ex.-  2d.]  Extended. 

•574,  -574,574,         -874,.  -874,874874, 

.2,698,  .266,869,         .1463  .146,333333, 

.428  .428  .1,58,  .158,585858, 

•37,983,        -379,839,         -32,  .323,232323, 

1.652,284,  1.503,026390, 

Note  1.  Repeaters  mixed  with  circulates  are  ex- 
tended and  added  as  circulates. 

Note  2.  Sometimes  it  is  neceffary  to  infpeft  two  or 
more  columns  for  afcertaining  the  carriage;  becaufe 
the  carriage  from  a  lower  column  will  fometimes  raife 
the  fnm  of  the  higher,  fo  as  to  alter  the  carriage  from 
it  to  a  new  circle.     This  occurs  in  Ex.  2. 

Note  3.  The  fum  of  the  circles  muft  be  confidered 
as  a  fimilar  circle.  If  it  confift  entirely  of  cyphers,  the 
amount  is  terminate.  If  all  the  figures  be  the  fame, 
the  amount  is  a  repeater.  If  they  can  be  divided  into 
parts  exactly  alike,  the  amount  is  a  circle  of  fewer  pla- 
ces ;  but,  for  the  mod  part,  the  circle  of  the  fum  is  fi- 
milar to  the  extended  circles. 


.3,868,  .0842, 
•4,375,  -08,42 
.853492,  .0,842 

.62,  .0842 


.368 
•57, 
•895 
■724 


•003094, 
•765, 
•  76, 

•765, 


■0,85, 


•106288, 


.3,606060, 
or,       3,60 

Seft.iii. Multiplication  o/Interminate  Deci- 
mals. 
Case  I.  "  When  the  multiplier  is  finite,  and  the 
"  multiplicand  repeats,  carry  by  9  when  you  multiply 
"the  repeati  ng  figure  :  The  right-hand  figure  of  each 
"  line  of  the  product  is  a  repeater  ;  and  they  mull  be 
"  extended  and  added  accordingly." 
Ex.  .13494 
.367 

94461 
809666 

.4P4833* 


.04952461 

If  the  fum  of  the  right-hand  column  be  an  even 
number  of  9's,  the  product,  is  finite ;  otherwife,  it  is  a 
repeater. 

Case  II.  "When  the  multiplier  is  finite,  and  the 
"  multiplicand  circulates,  add  to  each  product  of  the 
"  right-hand  figure  the  carriage  which  would  have 
"  been  brought  to  it  if  the  circle  had  been  extended. 
"  Each  line  of  the  product  is  a  circle  fimilar  to  the 
"multiplicand,  and  therefore  they  mull  be  extended 
"  and  added  accordingly." 

The  produft  is  commonly  a  circulate  fimilar  to  the 

multiplicand;    fometimes  it  circulates  fewer  places, 

repeats,  or  becomes  finite ;  it  never  circulates  more 

places. 

Ex. 


■     -37,46,X.335 

1. 

.674, 

X.78 

235 

2. 

•37, 

X.86 

3- 

.625, 

v/      a  rt 

187,32, 

4- 

•4793, 

X4.8 

1123,93, 

5- 

■3,75, 

XI.24 

7492,92, 

6. 

.2,963, 

X.36 

.08804,19, 
Case  III.  "When  the  muitiplier  repeats  or  cir- 
"  dilates,  find  the  product  as  in  finite  multipliers,  and 
"  place  under  it  the  products  which  would  have  arifert 
"  from  the  repeating  or  circulating  figures,  if  extend- 
ed." 
Ex.  ill.]         .958X.8  2d.]     .784X.86, 

8  36 


7064 
766 

76 

7 
.851 

4     , 
64 
664 
7664 

5 

4704 
2352 

«;         28224I 

282|24 
CJ8224 

.284,09, 


3d.] 
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3<".] 


.7i4285,XJ4, 
54 

2859142 
35714285 

31,571428 

3857M 

3857 


57M28, 
285714, 
142857,' 


38.961038,961038,961038, 

It  is  evident,  that,  if  a  repeating  multiplier  be  ex- 
tended to  any  length,  the  product  arifing  from  each  fi- 
gure will  be  the  fame  as  the  firft,  and  each  svill  (land 
one  place  to  the  right  hand  of  the  former.  In  like 
manner,  if  a  circulating  multiplier  be  extended,  the 
product  arifing  from  each  circle  will  be  alike,  and  will 
itand  as  many  places  to  the  right  hand  of  the  former 
as  there  are  figures  in  the  circle.  In  the  foregoing 
examples,  there  are  as  many  of  thefe  produces  re- 
peated as  is  neceffary  for  finding  the  total  produtf. 
If  we  place  down  more,  or  extend  them  further,  it 
■will  only  give  a  continuation  of  the  repeaters  or  cir- 
culates. 

This  is  obvious  in  Ex.  ift  and  2d.  As  the  learner 
may  not  apprehend  it  fo  readily  in  Ex.  3d,  when  the 
multiplicand  is  a  circulate,  and  confeqnently  each  line 
of  the  product  is  alfo  a  circulate,  we  have  divided  it  in- 
to columns,  whofe  films  exhibit  the  fucceffive  circles. 
The  fum  of  the  firft  column  is  38,961037,  and  there 
is  a  carriage  of  1  from  the  right-hand  column,  which 
completes  38,961038.  This  one  is  fupplied  from  the 
three  firft  lines  of  the  fecond  column,  the  fum  of  which 
is  999999,  and  being  increafed  by  1,  in  confequence 
of  the  carriage  from  the  third  column,  amounts  to 
1,000000,  and  therefore  carries  I  to  the  firft  column, 
and  does  not  affeft  the  fum  of  the  remaining  lines, 
•which  are  the  fame  as  thofe  of  the  firft  column.  The 
third  column  contains  two  fets  of  thefe  lines,  which  a- 
mount  to  999999,  befides  the  line  which  compofe  the 
circle.  Each  of  thefe  fets  would  be  completed  into 
1,000000  by  the  carriage  from  the  4th  column,  if  ex- 
tended, and  each  would  carry  1  to  the  fecond  column. 
One  of  thefe  would  complete  the  fum  of  the  three  firft 
lines,  and  the  other  would  complete  the  fum  of  the 
circle.  In  like  manner,  if  the  circles  be  extended 
everfo  far,  theincreafing  carriages  will  exactly  anfwer 
for  the  increafing  deficiencies,  and  the  fum  will  be  al- 
ways a  continuation  of  the  circle  :  but  the  product  could 
not  circulate,  unlefs  the  fum  of  the  lines  marked  off  in 
the  fecond  column  had  confided  entirely  of  9's  j  or  had 
been  fome  multiple  of  a  number  of  9's ;  and  the  circles 
rnuft  be  extended  till  this  take  place,  in  order  to  find 
the  complete  product. 
Vol.  II. 


The  multiplication  of  intermediate  decimals  may  be  Intermi- 
often  facilitated,  by  reducing  the  multiplier  to  a  vulgar  nate  Ef- 
fraction, and  proceeding  as  directed  p.  311. col.  1.  par.  6.  " 
Thus, 

4th.]      .3824x7'.=^         Jtb.]     .384X.25—;. 


mals. 


9)2.6768 
•9742 

1152         23 
768 

90)8.832 
.09813 

Therefore,  in  order  to  mul 
third  part  of  the  multiplier  ; 
take  two-thirds  of  the  fame. 

tiply  by  3,    we  take 
and,  to  multiply  by 
Thus, 

one- 
6,  we 

6th.]     .784=.3'x^. 

7th.]  .8761  x.6=; 

3)-784- 
.2613 

3)i-7522> 
.58406 

As  the  denominator  of  the  vulgar  fractions  always 
confifls  of  9's,  or  of  9's  with  cyphers  annexed,  we  may 
ufe  the  contraction  explained  p.  298.  col.  1.  par.  ult. 
&c.  ;  and  this  will  lead  us  exactly  to  the  fame  opera- 
tion which  was  explained  p.  320.  col.  2.  par.  ult.  &c. 
on  the  principles  of  decimal  arithmetic. 


8th.] 


•  735X.3,26,=|^ 
323  3 


9th-] 


.278x365,=!^ 
365 


2205     323 

1470 

2205 

1390 
1668 
834 

9910)237405 
2374,05 
23,74 
,23 

999)101470, 

IOI, 

.101,571, 

.239803, 

When  the  multiplier  is  a  mixed  repeater  or  circu- 
late, we  may  proceed  as  in  Ex.  5th  and  8th  ;  or  we 
may  divide  the  multiplier  into  two  parts,  of  which  the 
firft  is  finite,  and  the  fecond  a  pure  repeater  or  circu- 
late, with  cyphers  prefixed,  and  multiply  feparately  by 
thefe,  and  add  the  products. 

Thus,  .384X.25   or  by  .2  =  .0768  _  or  thus,     .384 
and  by  .05=1.02133  .25 


.09813 


9)1920 


2133 
768 

09813 

In  the  following  examples,  the  multiplicand  is  a  re- 
peater ;  and  therefore  the  multiplication  by  the  nume- 
rator of  the  vulgar  fraction  is  performed  as  directed 
p.  320.  col,  2.  par.  2. 

S  f  [ioth* 


522 

Intermi- 
r.rte  Deci- 
mals. 
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loth.]  .683X.Sf 

nth.]  .63x.2,39,=  -'J 

5 

.237   2 

9)3-4i6(.37; 

962, 

443  237 

27 

1899 

12666 

63. 

99)i5oio(. 15,16, 

*  86 

99 

81 

511 

.  56 

54 

495 

*  160 

25 

99 

18 

610 
594 

86 


*  16 


In  die  following  examples  the  multiplicand  is  a  cir- 
culate, and  therefore  the  multiplication  by  the  nume- 
rator is  performed  as  direcled  p.  320.  col.  2.  par.  4. 

12th.]     .3,8i,X53=;* 
48       5 


3054  43 
15272 


9|o)i83,27,(. 203,63, 
18 


032 


13th.] 


27 

57 

54 

*  32 

.i2,xo3=y7 
3 


99)36,36(.o3673094582i8549i2764, 
666 

723 
306 
936 

453 
576 
813 
216 

183 
846 

543 
486 
903 
126 

273 
756 
633 
396 

*  036 


In  Ex.  13th,  we  have  omitted  the  produces  of  thelmcrmi- 
divifor,  and  only  marked  down  the  remainders.  Thefe  nate  Decl- 
are found,  by  adding  the  left-hand  figure  of  the  divi-  ™*|8- 
dual  to  the  remaining  figures  of  the  fame.     Thus  36?'       *~ 
is  the  firft  dividual,  and  3  the  left-hand  figure,  added 
to  63,  the  remaining  figures,  gives  66,  for  the  firft  re- 
mainder ;  and  the  fecond  dividual,  666,  is  completed 
by  annexing  the  circulating  figure  6.     The  reafon  of 
which  may  be  "explained  as  follows.    The  higheft  place 
of  each  dividual  {hows,  in  this  example,  how  many 
hundreds  it  contains  ;  and  as  it  muft  contain  an  equal 
number  of  ninety-nines,  and  alio  an  equal  number  of 
units,  it  follows,  that  thefe  units,  added  to  the  lower 
places,  mult  Ihow  how  far  the  dividual  exceeds  that 
number  of  ninety-nine.     The  figure  of  the  quotient  is 
generally  the  fame  as  the  firft  place  of  the  dividual, 
fometimes  one  more.     This  happens  in  the  lafl:  ftep  of 
the  foregoing  example,   and  is  difcovered  when  the 
remainder  found,  as  here  direcled,  would  amount  to  99, 
or  upwards  ;  and  the  excefs,  above  99  only,  muft  in 
that  cafe  be  taken  to  complete  the  next  dividual. 
i4th.].oi,X.oi,=?V 


99).oi,(oooioio30405o6o7o8o9ioiii2i3i4i5l6i?):8i92o 
(312223242.5262728293031313334353637383940 
(414243444J46474849JOJ152J354555657J85960 
(6162636465666768697071727374 757677787980 
(81828384858687888990919293949596979899 

The  number  of  places  in  the  circle  of  the  product 
is  fometimes  very  great,  though  there  be  few  places  in 
the  factors  :  but  it  never  exceeds  the  product  of  the 
denominator  of  the  multiplier,  multiplied  by  the  num- 
ber of  places  in  the  circle  of  the  multiplicand.  There- 
fore, if  the  multiplier  be  3  or  6,  the  product  may  cir- 
culate three  times  as  many  places  as  the  multiplicand  ; 
if  the  multiplier  be  any  other  repeater,  nine  times  as 
many;  if  the  multiplier  be  a  circulate  of  two  places, 
ninety-nine  times  as  many  ;  thus,  in  the  laft  example, 
.01,  a  circulate  of  two  places,  multiplied  by  .01,  a  cir- 
culate of  two  places,  produces  a  circulate  of  twice  99, 
or  198  places.  And  the  reafon  of  this  limit  may  be  in- 
ferred from  thenatureof  the  operation;  forthegreateffc 
poffible  number  of  remainders,  including  o,  is  equal  to 
the  divifor  99  ;  and  each  remainder  may  afford  two 
dividuals,  if  both  the  circulating  figures,  3  and  6,  oc- 
cur to  be  annexed  to  it.  If  the  multiplier  circulate 
three  places,  the  circle  of  the  product,  for  a  like  rea- 
fon, may  extend  nine  hundred  and  ninety-nine  times 
as  far  as  that  of  the  multiplicand.  But  the  number  of 
places  is  often  much  lefs. 

The  multiplication  of  the  interminate  decimals  may 
be  proven,  by  altering  the  order  of  the  factors,  (p.  295. 
col.  2.  par.  2.)  or  by  reducing  them  both  to  vulgar 
fractions  in  their  loweft  terms,  multiplying  thefe  as  di- 
rected p.  310.  col.  2.  par.  3.  and  reducing  the  product 
to  a  decimal. 


Sect.  iv.  Division  of  Interminate  Decimals. 

Case  I.  "  When  the  dividend  only  is  interminate, 
"  proceed  as  in  common  arithmetic  ;  but,  when  the 
*  figures  of  the  dividend  are  exhauftcd,  annex  the  re- 
'•  peating  figure,  or  the  circulating  figures  in  their  or- 
"  der,  iiiltead  of  cyphers,  to  the  remainder." 

Ex. 


3* 
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fctd. Ex- irL? DIviJe  • J3 76  by  7' 2d-J Divide  *«  ««/  * 


3*3 


uials. 


7-)  -J376(. 76,095238, 
49 

.5)843(.i686 
5 

42 
42 

*  066 
63 

34 
30 

43 

40 

36 

35 

*33 
30 

16 
14 

26 
21 

33 
3d.]  Divide  .65328  by  [8. 
8).6j328(.o8i66i. 

56 
56 

*o66 

In  thefc  accounts  the  quotient  is  never  finite.  It 
may  repeat,  if  the  dividend  repeats  ;  or,  if  the  dividend 
circulate,  it  may  circulate  an  equal  number  of  places, 
often  more,  and  never  fewer.  The  greateft  poffible 
extent  of  the  circle  is  found  by  multiplying  the  divifor 
into  the  number  of  places  in  the  circle  of  the  dividend. 
Thus,  a  circulate  of  3  places,  divided  by  3,  quotes  a 
circulate  of  3  times  3,  or  9  places. 

Case  II.  "  When  the  divifor  is  interminate,  the 
"  multiplications  and  fubtraetions  muft  be  performed, 
"  according  to  the  direftions  given  for  repeating  and 
"  circulating  decimals." 

Ex.  ill.]  Divide  .37845  ty  5 

5).37845(.68i2r 

333333 

4jn6 

44444 


672 
555 


116 
in 


9d.]  Divide  .245892  by  2,18, 

.2,i3,). 245892(1.  127005 
.218181,81, 

27710,18., 
21818,18, 


5892,00, 
4363,6;, 


1528,36, 
1527,27, 


1090,90, 

16, 90, (JO, 


The  foregoing  method  is  the  only  one  which  pro-  Extraction 
perly  depends  on  the  principles  of  decimal  arithmetic;  °f  R-o°»- 
but  it  is  generally  fhoner  to  proceed  by  the  following  '       b       ' 
rule. 

"  Reduce  the  divifor  to  a  vulgar  fraction,  multiply 
"  the  dividend  by  the  denominator,  and  divide  tke  pro- 
duel:  by  the  numerator." 

Ex.  ill.]  Divide  .37845  by  5=; 
9 


5)3.4o6o5(.68i2i 

2d.]  Divide  .37845  by  6—;. 
3 


2)i.i3536(.567683 

Note  1.  Divifion  by  3  triples  the  dividend,  and  di- 
vifion  by  6  increafes  the  dividend  one-half. 

Note  2.  When  the  divifor  circulates,  the  denomina- 
tor of  the  vulgar  fraction  conlilts  of  9 's,  and  the  mul- 
tiplication is  fooner  performed  by  the  contraction  ex- 
plained p.  295.  col.  1.  par.  1.  It  may  be  wrought  in 
the  fame  way,  when  the  divifor  repeats,  and  the  deno- 
minator, of  confequence,  is  9. 

Note  3.  If  a  repeating  dividend  be  divided  by  a  re- 
peating or  circulating  divifor ;  or,  if  a  circulating  di- 
vidend be  divided  by  a  fimilar  circulating  dividend  ; 
or,  if  the  number  of  places  in  the  circle  of  the  divifor 
be  a  multiple  of  the  number  in  the  dividend  ;  then  the 
product  of  the  dividend  multiplied  by  the  denominator 
of  the  divifor  will  be  terminate,  fmce  like  figures  are 
fubtracted  from  like  in  the  contracted  multiplication, 
and  confequently  no  remainder  left.  The  form  of  the 
quotient  depends  on  the  divifor,  as  explained  at  large, 
p.  316.  col.  1.  par.  1. — p.  318.  col.  2.  par.  3. 

Note  4.  In  other  cafes,  the  original  and  multiplied 
dividend,  are  fimilar,  and  the  form  of  the  quotient  is 
the  fame  as  in  the  cafe  of  a  finite  divifor.  See  p.  322. 
col.  2.  par.  ult.  &C. 

Note  5.  If  the  terms  be  fimilar,  or  extended  till 
they  become  fo,  the  quotient  is  the  fame  as  if  they 
were  finite,  and  the  operation  may  be  conducted  ac- 
cordingly ;  for  the  quotient  of  vulgar  fractions  that 
have  the  fame  denominator  is  equal  to  the  quotient  of 
their  numerators. 

Chap.  XI.  Of  the  EXTRACTION  of  ROOTS. 

The  origin  of  powers  by  involution  has  already 
been  explained  under  the  article  Algebra.  There 
now  remains  therefore  only  to  give  the  moft  expe- 
ditious methods  of  exracting  the  fquare  and  cube 
roots ;  the  reafons  of  which  will  readily  appear  from 
what  is  faid  under  that  article.  As  for  all  powers 
above  the  cube,  nnlefs  fuch  as  are  multiples  of  either 
thefquare  and  cube,  the  extraction  of  theirroots  admits 
of  no  deviation  from  the  algebraic  canon  which  mud 
be  always  conftrncted  on  purpofefor  them. 

If  the  root  of  any  power  not  exceeding  the  feventh 
power,  be  a  fingle  digit,  it  may  be  obtained  by  infpec- 
tion,  from  the  following  table  of  powers. 

Sf2  lit. 
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2  div.  725)  3625  refolvend. 
3625  product. 
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O 

0 

0 

0    |o  i 

u 

<u   • 

S=  0 
0  0 

M 

u  0 

0  I 

u 

O  3 

a.  0 

-c 

-a 

?  -a 

O  aj 
EL.  = 

3"° 

0:2 
■s 

u   3 

0 

Pi 

M 

I 

I 

I 

I 

I 

I 

I 

2 

4 

8 

l6 

32 

64 

128 

3 

9 

27 

8l 

243 

729 

2187 

4 
5 

6 

16 
25 
36 

64 
125 
216 

256 

625 

I296 

I024 
3125 
7776 

4O96 
Ij62J 
466J6 

16384 

78l2$ 

279936 

7 

49 

343 

240I 

I6807 

II  7649 

823543 

8 
9 

64 
81 

S12 

729 

4O96 
656l 

32168  2621 44  209  7152 
J9049l53r44i4782969 

Sect,  i.   Extraction  of  the  Square  Root. 

Rule  I.  "  Divide  the  given  number  into  periods 
"  of  two  figures,  beginning  at  the  right  hand  in  inte- 
"  gers,  and  pointing  towards  the  left.  But  in  deci- 
"  mals  begin  at  the  place  of  hundreds,  and  point  to- 
"  ward  the  right.  Every  period  will  give  one  figure 
"  in  the  root." 

II.  "  Find  by  the  table  of  powers,  or  by  trial, 
"  the  neareft  leffer  root  of  the  left  hand  period,  place 
"  the  figure  fo  found  in  the  quot,  fubtract  its  fquare 
"  from  the  faid  period,  and  to  the  remainder  bring 
"  down  the  next  period  for  a  dividual  or  refolvend." 

III.  "  Double  the  quot  for  the  firit  part  of  the 
"  divifor ;  inquire  how  often  this  firfl  part  is  contain- 
"  ed  in  the  whole  refolvend,  excluding  the  unit  place ; 
"  and  place  the  figure  denoting  the  anfwer  both  in  the 
"  quot  and  on  the  right  of  the  firll  part  ;  and  you  have 
"  the  divifor  complete." 

IV.  "  Multiply  the  divifor  thus  completed  by  the 
"  figure  put  in  the  quot,  fubtract  the  product  from 
"  the  refolvend,  and  to  the  remainder  bring  down  the 
"  following  period  for  a  new  refolvend,  and  then  pro- 
"  ceed  as  before." 

Note  1.  If  the  firft  part  of  the  divifor,  with  unity 
foppofedto  be  annexed  toit,  happen  to  be  greater  than 
the  refolvend,  in  this  cafe  place  oin  the  quot,  and  alfo 
on  the  right-hand  of  the  partial  divifor;  to  the  refolvend 
bring  down  another  period ;  and  proceed  to  divide  as 
before. 

Note  2.  If  the  product  of  the  quotient-figure  into 
the  divifor  happen  to  be  greater  than  the  refolvend,  yon 
muff  go  back,  and  give  a  leffer  figure  to  the  quot. 

Note  3.  If,  after  every  period  of  the  given  number 
is  brought  down,  there  happen  at  laft  to  be  a  remain- 
der, you  may  continue  the  operation,  by  annexing  pe- 
riods, or  pairs  of  cyphers,  till  there  be  no  remainder, 
or  till  the  decimal  part  of  the  quot  repeat  or  circulate, 
or  till  you  think  proper  to  limit  it. 

Ex.  iff.  Required  the  fquare  root  of  133225. 


Square  number  133225(365^01 
9 


1  div.  66)  432  refolvend. 
396  product. 


365 

365 

1825 
2190 
1095 


133225  proof. 
2d.]  Required  the  fquare  root  of  72,  to  eight  de 
cimal  places. 


EKtradtion 
of  Roots. 


72.00000000(8.48528137  root. 

64 


164)800 

656 


1688)14400 

13504 


16965)89600 

84825 


169702)477500       been  at  large. 
339404 


After  getting  half  of  the  de- 
cimal places,  work  by  contract- 
ed divifion  for  the  other  half; 
and  obtain  them  with  the  fame 
accuracy  as  if  the  work   had 


169704)138096 
135763 


2333 
1697 


636 
509 

127 
118 

IS 


3d.].  Required  the  fquare  root  of  .2916. 

,29i6(.54root. 
25 

104)416 
416 

If  the  fquare  root  of  a  vulgar  fraction  be  required, 
find  the  root  of  the  given  numerator  for  a  new  numera- 
tor, and  find  the  root  of  the  given  denominator  for  a  new 
denominator.  Thus,  the  fquare  root  of  £  is  4,  and  the 
root  of  iy  is  i  ;  and  thus  the  root  of  y  (=64)  is  4=2^. 

But  if  the  root  of  either  the  numerator  or  denomi- 
nator cannot  be  extracted  without  a  remainder,  reduce 
the  vulgar  fraction  to  a  decimal,  and  then  extract  the 
root,  as  in  Ex.  3d.  above. 

Sect.  ii.  Extraction  of  the  Cube  Root. 

Rule  I.  '/divide  the  given  number  into  periods 
"  of  three  figures,  beginning  at  the  right-hand  in  in- 
"  tegers,  and  pointing  towards  the  left.  But  in  deci- 
"  mals,  begin  at  the  place  of  thoufands,  and  point  to- 
"  wards  the  right.  The  number  of  periods  fliows  the 
"  number  of  figures  in  the  root." 

II.  "  Find  by  the  table  of  powers,  or  by  trial,  the 
"  neareft  leffer  root  of  the  left-hand  period  ;  place  the 
"  figure  fo  found  in  the  quot;  fubtract  its  cube  from 
"  the  faid  period;  and  to  the  remainder  bring  down 
"  the  next  period  for  a  dividual  or  refolvend." 

The  divifor  confiffs  of  three  parts,  which  may  be 
found  as  follows. 

HI. 
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Eitraftion      III.  "  The  firft  part  of  the  divifor  is  found  thus  : 

of  Roots.  «  Multiply  the  fquare  of  the  quot  by  3,  and  to  the  pro- 

*"—■"'  "  du&anncx  two  cyphers;  theninquire  how  often  this 

"  firft  part  of  the  divifor  is  contained  intherefolvend, 

"  and  place  the  figure  denoting  the  anfwer  in  the  quot." 

IV.  "  Multiply  the  former  quot  by  3,  and  the  pro- 
*'  duct  by  the  figure  now  put  in  the  quot ;  to  this  laft 
**  product  annex  a  cypher  j  and  you  have  the  fecond 
"  part  of  the  divifor.  Again,  fquare  the  figure  now 
"  put  in  the  quot  for  the  third  part  of  the  divifor  ; 
"  place  thefe  three  parts  under  one  another,  as  in  ad- 
"  dition  ;  and  their  fumwill  be  the  divifor  complete." 

V.  "  Multiply  the  divifor,  thus  completed,  by  the 
"  figure  laft  put  in  the  quot,  fubtract  the  product  from 
"  the  refolvend,  and  to  the  remainder  bring  down  the 
"  following  period  for  a  new  refolvend,  and  thenpro- 
"  ceed  as  before." 

Note  1.  If  the  firft  part  of  the  divifor  happen  to  be 
equal  to  or  greater  than  the  refolvend,  in  this  cafe,  place 
o  in  the  quot,  annex  two  cyphers  to  the  faid  firft  part 
of  the  divifor,  to  the  refolvend  bring  down  another 
period,  and  proceed  to  divide  as  before. 

Note  2.  If  the  producl;  of  the  quotient-figure  into  the 
divifor  happen  to  be  greater  than  the  refolvend,  you 
muft  go  back,  and  give  a  lefler  figure  to  the  quot. 

Note  3 .  If,  after  every  period  of  the  given  num- 
ber brought  down,  there  happen  at  laft  to  be  a  re- 
mainder, you  may  continue  the  operation  by  annexing 
periods  of  three  cyphers  till  there  be  no  remainder,  or 
till  you  have  as  many  decimal  places  in  the  root  as  you 
judge  neceflary. 

Ex.  ift.]  Required  the  cube  root  of  12812904. 

Cube  number  12812904(234  root. 
8 


1  ft  part  1200    ~)  ) 48 1 2  refolvend. 

adpart     180    > 

3d  pan 9    2) 

1  divifor  1389x3=4167  product 
iftpart  158700    1     ) 645904  refolvend. 
2d  part        2760    > 

3d  part  16    3 

2  divifor  161476x4=645904  producl. 


T     I     C. 

Proof. 

234                             Square  54756 

325 
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234                                             234 

936                                       219024 
702                                        164268 
468                                       109512 

Square  54756  Cube  42812904 

2d.]  Required  the  cube  root  of  281 

28.750000(3.06  root. 
27 

)  1 750000  refolv. 


Div.  275436x6  =  1652616  prod. 


3.06 
3.06 

1836 
918 

Sq.  9.3636 


97384  rem. 

Proof. 

Sq. 


9.3636 
3.06 


561816 
280908 

28.652616 
97384  rem. 


28.750000  cube. 

If  the  cube  root  of  a  vulgar  fraction  be  required, 
find  the  cube  root  of  the  given  numerator  for  a  new 
numerator,  and  the  cube  root  of  the  given  denomina- 
tor for  a  new  denominator.  Thus,  the  cube  root  of 
,"T  is  I,  and  the  cube  root  of  41  is  \  :  and  thus  the 
cube  root  of  '4'  (=I5|)  is  4=2i. 

But  if  the  root  of  either  the  numerator  or  denomina- 
tor cannot  be  extracted  without  a  remainder,  reduce 
the  vulgar  fraction  to  a  decimal,  and  then  extract  the 
root. 


A  R  I 
ARIUS,  a  divine  of  the  fourth  century,  the  head 
and  founder  of  the  Arians,  a  fed  which  denied  the 
eternal  divinity  and  fubftantiality  of  the  "Word.  He 
was  born  in  Libya,  near  Egypt.  Eufebius  bifliop  of 
Nicomedia,  a  great  favourite  of  Conftantia  filler  of  the 
emperor  Conftantine  and  wife  of  Licinius,  became  a 
zealous  promoter  of  Arianifm.  He  took  Arius  under 
his  protection,  and  introduced  him  to  Conftantia  ;  ft) 
that  the  feet  increafed,  and  feveral  biftiops  embraced 
it  openly.  There  arofe,  however,  fuch  difputes  in  the 
cities,  that  the  emperor,  in  order  to  remedy  thefe  dif- 
ordcrs,  was  obliged  to  affemble  the  council  of  Nice, 
where,  in  the  year  325,  the  doctrine  of  Arius  was 
condemned.  Arius  was  baniftied  by  the  emperor,  all 
his  books  were  ordered  to  be  burnt,  and  capital  puniih- 
ment  was  denounced  againft  whoever  dared  to  keep 
them.    After  five  years  banifliment,  he  was  recalled  to 


A    R    I 

Conftantinople,  where  he  prefented  the  emperor  with 
a  confeffion  of  his  faith,  drawn  up  fo  artfully,  that  it 
fully  fatisfied  him.  Notwithftanding  which,  Athana- 
fms,  now  advanced  to  the  fee  of  Alexandria,  refufed  to 
admit  him  and  his  followers  to  communion.  This  fo 
enraged  them,  that,  by  their  intereft  at  court,  they 
procured  that  prelate  to  be  depofed  and  banifhed.  But 
the  church  of  Alexandria  ftil^refufing  to  admit  Arius 
into  their  communion,  the  emperor  fent  for  him  to 
Conftantinople;  where,  upon  delivering  in  a  frefli  con- 
feffion of  his  faith  in  terms  lefs  oftenfive,  the  emperor 
commanded  Alexander,  the  bifhop  of  that  church,  to 
receive  him  the  next  day  into  his  communion  :  but  that 
very  evening  Arius  died.  The  manner  of  his  death 
was  very  extraordinary:  as  bis  friends  were  conducting 
him  in  triumph  to  the  great  church  of  Conftantinople, 
Arius,  preffed  by  a  natural neceffity,  ftcppedafidetoeafe 

him- 
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himfelf;  bat  expired  on  the  fpot,  his  bowels  gulhing 
out. 

But  the  herefy  did  not  die  with  the  herefiarch  ;  his 
party  continued ftill  in  great  credit  at  court.  Athanatius, 
indeed,  wasfoon  recalled  from banifliment,  andasfoon 
removed  again;  the  Arians  being  countenanced  by  the 
government,  and  making  and  depofmg  biihops  as  it 
bell  ferved  their  purpofes.  In  (hort,  this  left  conti- 
nued with  great  luftre  above  300  years :  it  was  the 
reigning  religion  of  Spain  for  above  two  centuries ;  it 
was  on  the  throne  both  in  the  eafland  weft ;  it  prevailed 
in  Italy,  France,  Pannonia,  and  Africa;  and  was  not 
extirpated  till  about  the  end  of  the  8th  century. 

This  herefy  was  again  fet  on  foot  in  the  weft  by 
Servetus,  who,  in  iJ3t,  wrote  a  little  treatife  againft 
themyfteryof  the  Trinity.  After  his  death,  Arianifm 
got  footing  in  Geneva  ;  from  whence  it  removed  into 
Poland;  but  at  length,  degenerated,  in  a  great  mea- 
fure,  intoSocinianifm.  Erafmus  feems  to  have  aimed 
at  reviving  Arianifm,  in  his  commentaries  on  the  New 
Teftament ;  and  the  learned  Grotius  feems  to  lean  a 
little  that  way. 

With  regard  to  the  ftate  of  Arianifm  in  England,  it 
may  be  fufficient  to  obferve,  that  from  the  numerous 
publications  of  that  cart  which  are  daily  making  their 
appearance,  it  feems  to  be  rather  a  growing,  than  ex- 
ploded, doftrine  there. 

AR.K,  or  Noah's  Ark,  a  floating  veifel  built  by 
Noah  for  the  prefervation  of  his  family  and  the  feveral 
fpecies  of  animals  during  the  deluge. 

The  ark  has  afforded  feveral  points  of  curious  inqui- 
ry among  the  critics  and  naturalifts,  relating  to  its 
form,  capacity,  materials,  &c. 

The  wood  whereof  the  ark  was  built  is  called  in  the 
Hebrew  Gopher-wood,  and  in  the  feptuagint  fquare 
timbers.  Some  tranflate  the  original  cedar,  others  pine, 
others  box,  &c.  Pelletier  prefers  cedar  on  account  of 
its  incorruptibility,  and  the  great  plenty  ofitinAfia: 
whence  Herodotus  and  Theophaftrus  relate,  that  the 
kings  of  Egypt  and  Syria  built  whole  fleets  thereof, 
inflead  of  deal. 

The  learned  Mr  Fuller,  in  his  Mifcellanies,  has  ob- 
ferved,  that  the  wood  whereof  the  ark  was  built  was 
noihing  but  that  which  the  Greeks  call  xi/7raf<£r<n>?,  or 
or  the  cyprefs-tree ;  for,  taking  away  the  termination, 
kupar  and  gopher  differ  very  little  in  found.  This  ob- 
fervation  the  great  Bochart  has  confirmed,  and  Ihown 
very  plainly  that  no  country  abounds  fo  much  with  this 
wood  as  that  part  of  Aflyria  which  lies  about  Baby- 
Ion. 

In  what  place  Noah  built  and  finimed  his  ark  is  no 
kfs  made  a  matter  of  deputation.  But  the  mod  pro- 
Lible  opinion  is,  that  it  was  built  in  Chaldea,  in  the 
tcrritoriesof  Babylon,  \\  here  there  was  fogreat  a  quan- 
tity of  cyprefs  in  the  groves  and  gardens  in  Alexander's 
time,  that  that  prince  built  a  whole  fleet  out  of  it  for 
want  of  timber.  And  this  conjecture  is  confirmed  by 
the  Chaldean  tradition,  which  makes  Xithurus  (ano- 
ther name  for  Noah)  fet  fail  from  that  country. 

The  dimcnfionsof  the  ark,  as  given  by  Mofes,  arc 
3.00  cubits  in  length,  50  in  breadth,  and  30  in  height ; 
me  have  thought  too  fr.aniy,  coniidering  the 
numbcf  of  things-it  was  to  contain;  and  hence  an  ar- 
gument has  been   drawn  agiinft  the   authority  of  the 
To  foive  this  difficulty  many  of  the  ancient 


fathers,  *nd  the  modern  critics,  have  been  put  to  very 
miferable  fliifts :  But  Buteo  and  Kircher  have  proved  v 
geometrically,  that,  taking  the  common  cubit  of  a 
foot  and  a  half,  the  ark  was  abundantly  fufficient  for 
all  the  animals  fuppofed  to  be  lodged  in  it.  Snellius 
computes  the  ark  to  have  been  above  half  an  acre  in 
area.  Father  Lamy  ffiows,  that  it  was  no  feet  longer 
than  the  church  of  St  Mary  at  Paris,  and  64  feet 
broader:  and  iffo,  it  muft  have  been  longer  than  St 
Paul's  church  in  London,  from  weft  to  eaft,  and  broad- 
er than  that  church  is  high  in  the  inftde,  and  54  feet 
of  our  meafure  in  height;  and  Dr  Arbuthnot  computes 
it  to  have  been  81062  tons. 

The  things  contained  in  it  were,  befides  eight  per- 
fons  of  Noah's  family,  one  pair  of  every  fpecies  of  un- 
clean animals,  and  feveu  pair  of  every  fpecies  of  clean 
animals,  with  proviiions  for  them  during  the  whole 
year.  The  former  appears,  at  firft  view,  almoft  infi- 
nite; but  if  we  come  to  a  calculation,  the  number  of 
fpecies  of  animals  will  be  found  much  lei's  than  is  ge- 
nerally imagined;  out  of  which,  in  this  cafe-,  are  ex- 
cepted fuch  animals  as  can  live  in  the  water;  and  bi- 
fhop  Wilkins  mows  that  only  72  of  the  quadruped  kind 
needed  a  place  in  the  ark. 

By  the  defcription  Mofes  gives  of  the  ark,  it  ap- 
pears to  have  been  divided  into  three  ltories,  each  ten 
cubits  or  15  feet  high;  and  it  is  agreed  on,  as  moft 
probable,  that  the  loweft  ftory  was  for  the  beafts,  the 
middle  for  the  food,  and  the  upper  for  the  birds,  with 
Noah  and  his  family  ;  each  ftory  being  fubdivided  in- 
to different  apartments,  ftalls,  &c.  though  Jofephus, 
Philo,  and  other  commentators,  add  a  kind  of  fourth 
ftory  under  all  the  reft ;  being,  as  it  were,  the  hold  of 
the  veflel,  to  contain  the  ballaft  and  receive  the  filth 
and  feces  of  fo  many  animals :  but  F.  Calmet  thinks, 
that  what  is  here  reckoned  a  ftory,  was  no  more  than 
what  is  called  the  keel  of  (hips,  and  ferved  only  for  a 
confervatory  of  frelh  water.  Drexelius  makes  300  a- 
partments;  F.  Fourneir,  333;  the  anonymous  author 
of  the  Queftions  on  Gcnefis,  400 ;  Buteo,  Tempora- 
rins,  Arias  Montanus,  Hoftns,  Wilkins,  Lamy,  and 
others,  fuppofe  as  many  partitions  as  there  were  diffe- 
rent forts  of  animals.  Pelletier  makes  only  72,  viz. 
36  for  the  birds,  and  as  many  for  the  beafts.  His  rea- 
fon  is,  that  if  we  fuppofe  a  greater  number,  as  333  or 
400,  each  of  the  eight  perfons  in  the  ark  muft  have 
had  37,  41,  or  50  ftalls  to  attend  and  cleanfe  daily, 
which  he  thinks  impollible  to  have  been  done.  But 
it  is  obferved,  that  there  is  not  much  in  this:  to  di- 
minifh  the  number  of  ftalls  without  a  diminution  of  a- 
nimals  is  vain  ;  it  being  perhaps  more  difficult  to  take 
care  of  300  animals  in  72  ftalls  than  in  300.  As  to 
the  number  of  animals  contained  in  the  ark,  Buteo 
computes  that  it  could  not  be  equal  to  500  horfes  ;  he 
even  reduces  the  whole  to  the  dimenfions  of  56  pair  of 
oxen.  F.  Lamy  enlarges  it  to  64  pair  of  oxen,  or 
128  oxen;  fo  that,  fuppofmg  one  ox  equal  to  two  hor- 
fes, if  the  ark  had  room  for  256  horfes,  there  muft 
have  been  room  for  all  the  animals.  But  the  fame  au- 
thor demonftrates,  that  one  floor  of  it  would  fuffice  for 
joo  horfes,  allowing  nine  fquare  feet  to  a  horfe. 

As  to  the  food  in  the  fecond  ftory,  it  is  obferved  by 
Buteo  from  Columella,  that  30  or  40  pounds  of  hay 
ordinarily  fuffices  for  an  ox  a  day;  and  that  a  folid 
cubit  of  hay,  as  ufually  prcflcd  down  in  our  hay  ricks, 
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A«k.      weighs  about  40  pounds  ;  fo  that  a  fquare  cubit  of  hay 

*_v 'is  more  than  enough  for  one  ox  in  one   day.     Now, 

ic  appears,  that  the  fecond  ftory  contained  150,000 
folid  cubits;  which  divided  between  206  oxen  will  af- 
ford each  more  hay,  by  two-thirds,  than  he  can  cat  in 
a  year.  Biihop  Wilkins  computes  all  the  carnivorous 
animals  equivalent,  as  to  the  bulk  of  their  bodies,  and 
theirfood,  to  27  wolves;  and  all  the  reft  to  280  beeves. 
For  the  former,  he  allows  1825  fheep;  and  (or  the 
latter,  109,500  cubits  of  hay  :  all  which  will  be  eafi- 
iy  contained  in  the  two  firft  ftorics,  and  a  deal  of" room 
to  fparc.  As  to  the  third  ftory,  nobody  doubts  of  its 
being  lafneient  for  the  fowls  ;  with  Noah,  his  fons, 
and  daughters.  Upon  the  whole,  the  learned  bifliop 
remarks,  that  of  the  two,  it  appears  much  more  diffi- 
cult to  aifign  a  number  and  bulk  of  neceffary  things  to 
anfwer  the  capacity  of  the  ark,  than  to  find  fufficient 
room  for  the  feveral  fpecies  of  animals  already  known 
to  have  been  there.  This  he  attributes  to  the  in 
fcclion  of  oar  lift  of  animals,  efpecially  thofe  of  the 
unknown  parts  of  the  earth;  adding,  that  the  mod 
expert  mathematician  at  this  day  could  not  allign  the 
proportion  of  a  vellol  better  accommodated  to  the  pur- 
pofc  than  is  here  done  :  and  hence  lie  finally  concludes, 
that  the  capacity  of  the  ark,  which  had  been  made  an 
objection  againft  fcripture,  ought  to  be  efteemed  a  con- 
firmation of  its  divine  authority  ;  iince,  in  thofe  ruder 
ages,  men,  being  Iefs  verfed  in  arts  and  philofophy, 
were  more  obnoxious  to  vulgar  prejudices  than  now  ; 
fo  that,  had  it  been  an  human  invention,  it  would  have 
been  contrived  according  to  thofe  wild  apprehenfions 
which  arife  from  a  confuted  and  general  view  of  things 
as  much  too  big  as  it  had  been  reprefented  too  little. 

But  it  muft  be  obferved,  that,  befides  the  places  re- 
quifite  for  the  beafts  and  birds,  and  their  provisions, 
there  was  room  required  for  Noah  to  lock  up  houfe- 
hold  utenfils,  the  inftrumentsof  hufbandry,  grains  and 
feeds  to  fow  the  earth  with  after  the  deluge  ;  for  which 
purpofe  it  is  thought  that  he  might  fpare  room  in  the 
ihird  ftory  for  36  cabbins,  befides  a  kitchen,  a  hall, 
four  chambers,  and  a  fpace  about  48  cubits  in  length 
to  walk  in. 
rteLVII.  -Ark  of  the  Covenant,  a  fmall  cheft  or  coffer,  three 
.j,  feet  nine  inches  in  length,  two  feet  three  inches  in 
breadth,  and  two  feet  three  inches  in  height,  in  which 
were  contained  the  golden  pot  that  had  manna,  and 
Aaron's  rod,  and  the  tables  of  the  covenant.  This 
coffer  was  made  of  Ihittim-wood,  and  covered  with 
a  lid,  which  was  made  of  folid  gold.  The  ark  was 
repofited  in  the  holieft  place  of  the  tabernacle.  It 
was  taken  by  the  Philiftines,  and  detained  20,  fome 
fay  40,  years,  at  Kirjath-jearim  ;  but  the  people  be- 
ing afflicted  with  emerods  on  account  of  it,  returned 
it  with  divers  prefents.  It  was  afterwards  placed  in  the 
temple. 

The  lid  or  covering  of  the  ark  was  called  the  propi- 
tiatory or  mercy-feat ;  over  which  were  two  figures 
placed  called  Cherubinu,  with  expanded  wings  of  a  pe- 
culiar form.  Here  the  Schechinah  refted  both  in  the 
tabernacle  and  temple  in  a  vifible  cloud  :  hence  were 
iilued  the  divine  oracles  by  an  audible  voice  ;  and  the 
high  prieft  appeared  before  this  mercy-feat  once  every 
year  on  the  great  day  of  expiation  ;  and  the  Jews, 
wherever  they  worshipped,  turned  their  faces  towards 
the  place  where  the  ark  flood. 
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In  the  fecond  temple  there  was  alfo  an  ark,  made 
of  the  fame  lhape  and  dimenfions  with  the  firft,  and 
put  in  the  fame  place,  but  without  any  of  its  contents  , 
and  peculiar  honours.     It  was  ufed  as  a  l'Vprefentative 
of  the  former  on  the  day  of  expiation,  and  a  repof.tory 
of  the  original  copy  of  the  holy  Scriptures,  collected 
by  Ezra  and  the  men  of  the  great  fynagogue,  after  the 
captivity.     And  in  imitation  of  this,  the  Jews  to  this 
day  have  a  kind  of  ark  in  their  fynagoguts,  wherein 
their  faercd  books  are  repofited.     This  they  call  aron. 
Leo  of  Modcna  gives  a  defcription  thereof  in  his  Ac- 
count of  the  Cuftoms  and  Ceremonies  of  thofe  of  his 
Nation.     "  The  Jews  (fays  he),  in  the  eaflern  fide  of 
their  fynagogues,  have  an  ark,  or  armory,  called  arcn, 
in  memory  of  the  ark  of  the  covenant.     In  this  are 
preferved  the  five  books  of  Mofes,  written  on  vellum, 
with  ink  made  on  purpofe,"  &c.     Some  have  fuppofed 
that  the  figure  of  this  ark  is  flill  remaining  on 
triumphal  arch  of  Titus  at  Rome  ;  though  Vil 
and  others,  with  greater  reafon,  are  of  opinion,  that; 
it  is  the  table  of  ihew-brcad.     Pridcaux's  Con.  Vol 
p.  209.    Tertullian  calls  this  ark  Armarium  Jt 
whence  the  phrafe,  to  b:  in  the  artiiory  ofihcjynag:. 
q.  d.  in  the  number  of  canonical  writings. 

A  cheft  or  coffer,  very  nearly  refembling  the  Jewifli 
ark,  and  called  the  bouj'e  of  the  Cod,  was  found  in  Hua- 
heine,  one  of  the  itiands  in  the  fouthern  fea.  Mr 
Banks  could  obtain  no  other  information  concerning  it 
than  what  the  name  imports.     -  irth's  Aceox 

&c.Vol.  ii.  p.  252. 

ARK  LOW,  a  fca-port  town  of  Ireland,  in  the  coun- 
ty of'Wicklow,  and  province  of  Lcinfter.  W.  Long. 
6.   1  5.  N.  Lat.  52,  55. 

ARLES,  a  city  of  Provence  in  France,  feated  on 
the  eaft  fide  of  the  Rhone,  on  a  hill  whole  declivity  is 
towards  the  north.  It  is  an  archbifhop's  fee;  and  is 
celebrated  for  its  antiquities  both  within  and  without 
the  city.  Thofe  of  which  any  remains  are  now  to' 
be  feen  are  the  amphitheatre,  the  obelifk,  the  Elyfiaa 
Fields,  the  fepulchres,  columns  with  their  capitals,  bulls, 
pedeftals,  aqueducts,  with  fome  remains  of  the  capitol, 
and  the  temples  of  their  gods.  The  other  ancient  mo- 
numents are  entirely  deflroyed.  Under  the  amphithe- 
atre, in  1651,  they  found  the.  ftatue  of  venns,  which, 
was  worihipped  by  this  city  ;  and  has  been  fince  car- 
ried to  the  caftle  of  Versailles.  It  is  a  mafterpicce 
which  will  always  be  admired  by  connoitfenrs. 

The  amphitheatre  is  one  of  the  moft  remarkable  pie- 
ces of  antiquity.  It  wasbniltby  the  Romans,  butthe  time 
is  unknown  though  fome  fay  by  Julius  C*far.  It  is 
of  an  oval  form,  and  about  400  yards  in  circumfe- 
rence, and  the  front  is  34  yards  in  height.  The  mid- 
dle, called  the  Arena,  is  142  yards  wide  and  104 
broad.  The  porticos  or  piazzas  are  three  ftories,  built 
with  ftone  of  a  prodigious  fize.  Each  of  them  confifis 
of  60  arches,  which  ftill  remain  ;  and  the  walls  are  of- 
a  furprifing  thicknefs,  but  gone  to  decay. 

The  obelifk  is  the  only  one  of  this  kind  to  be  feen  in 
France.  It  feems  to  be.  one  of  the  forty  brought  fro.n 
Egypt  to  Rome,  becaufe  it  is  of  the  fame  oriental  gra- 
nite with  them.  They  are  generally  foil  of  hierogly- 
phic characters;  but  this  is  quite  fmooth.  In  1675, 
it  was  found  in  a  private  garden  near  the  walls  of  the 
ci:y,  not  far  from  the  Rhone.  It  confiflsof  one  piece; 
and  is  52  feet  high,  and  7  in  diameter  at  the  bale.    It 
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Arleux     is  now  fappovtcd  with  four  lions  made  of  bronze ;  and 

II         on  the  top  a  blue  ball  is  placed,  with  the  arms  of  France, 
Armacales.  and  ove,.  that)a  fnl)- 

The  Pagansbnrying-placc,  called  the  Elyfian  Fields, 
is  without  the  city,  upon  an  agreeable  hill,  divided  into 
two  parts.  The  firft,  called  Moulaires,  has  very  few 
tombs,  they  have  been  broken  to  build  the  walls  of 
gardens,  which  are  made  in  that  place.  The  fecond, 
called  Eli/camp,  contains  a  great  number.  Thofe  of 
the  Pagans  have  the  letters  D.  M.  which  iignifics  Diis 
Manibus.  Thofe  of  the  Chrilitans  haveacrofs.  Pieces 
of  coin  of  gold,  filver,  and  bronze,  are  found  here  ;  as 
alfo  urns,  lamps,  and  cups  without  number. 

Here  is  a  royal  academy  of  fciences,  confiding  of 
thirty  members,  who  mnft  be  natives,  gentlemen,  and 
inhabitants  of  the  city.  It  enjoys  the  fame  privileges 
as  that  at  Paris.  Aries  is  furrounded  with  marihy  land 
which  renders  the  air  full  of  vapours,  and  makes  it  not 
very  wholefome.     Long.  4.  48.  E.  Lat.  43.  40. 

ARLEUX,  an  ancient  town  of  the  Netherlands, 
inCambrelis,  with  a  cattle.  It  was  taken  by  the  French 
in  1645,  and  retaken  by  the  allies  in  1711,  but  the 
French  got  poffeflion  again  the  fame  month.  E.  Long. 
3.   16.  N.  Lat.  59.  17. 

ARLON,  an  ancient  town  of  the  Netherlands,  for- 
merly a  ftrong  place,  but  now  difmantled.  It  belongs 
to  the  houfe  of  Auftria.  E.  Long.  ij.  50.  Lat.  49.  4. 

ARM,  a  part  of  the  human  body,  terminating  at 
one  end  on  the  fhoulder,  and  at  the  other  in  the  hand. 
See  Anatomt,  n°  48. 

Arm,  among  fportfmen,  is  applied  to  a  horfe,  when, 
by  prefling  down  his  head  he  endeavours  to  defend 
himfelf  againft  the  bit,  to  prevent  his  being  checked  by 
it.  The  remedy  is,  to  have  a  wooden  ball  covered 
with  velvet,  or  other  matter,  put  on  his  chaul,  which, 
will  fo  prefs  him  between  the  jaw-bohesas  to  prevent 
his  bringing  his  head  fo  near  his  breaft. 

Arm,  in  geography,  is  ufed  for  a  branch  of  a  fea 
or  river.  Italy  and  Sicily  are  only  parted  by  an  arm 
of  the  fea.  St  George's  arm  in  the  Mediterranean  is 
the  Thracian  Bofphorus. 

Arm  is  alfo  ufed  figuratively  for  power.  The  fecu- 
lar  arm  is  the  lay  or  temporal  authority  of  a  fecular 
judge ;  to  which  recourfe  is  had  for  the  execution  of 
the  fentences  patted  by  ecclefiaftical  judges. 

The  church  feeds  no  blood  :  even  the  judges  of  in- 
ejuifition,  after  they  have  found  the  perfon  guilty, 
furrender  him  to  the  fecular  arm.  The  council  of 
Antioch,  held  in  341,  decrees,  that  recourfe  be  had 
to  the  fecular  arm  to  reprefs  thofe  who  refufe  obedience 
to  the  church :  for  fecular  arm,  they  here  ufe  exterior 
power. 

Arm,  in  refpect  to  the  magnet.  A  loadttone  is  faid 
to  be  armed,  when  it  is  capped,  cafed,  or  fet  in  iron 
orfleel,  in  order  to  make  it  take  up  the  greater  weight, 
and  alio  to  diftinguilh  readily  its  poles.  See  Mag- 
netism 

ARMACALES,  a  river  of  Babylon  (Abydenus)  ; 
called  Fofa  Regia,  the  RoyalTrench  ox  Cut  (Polybius)  ; 
the  Royal  River  (Ptolemy)  ;  Almarchur  (Pliny)  ; 
Naarmalcha  (Ammian)  ;  a  factitious  channel  or  cut, 
made  by  Nabuchadonofor,  and  a  horn  or  branch  of  the 
Euphrates,  (Abydenus).  The  Euphrates  naturally  di- 
vides into  two  channels,  one  paffing  through  Babylon, 
eLc  other  through  Scleucia,  and  then  falls  into  the  Ti- 


[     328     ]  ARM 

gris:    the  fa&itious  channel  between  thefe  two  is  the 
Royal  River  ;  which  mixes  with  the  Tigris,  a  great  ' 
deal  lower  down  than  Seleucia,  atApamea,  (Ptolemy). 

ARMADA,  a  Spanifli  term,  fignifying  a  fleet  of 
men  ot  war.  The  armada  which  attempted  to  invade 
England  in  the  time  of  Queen  Elizabeth,  is  famous  in 
hiftory. 

This  armada,  to  which  the  Spaniards  in  confidence 
offuccefs,  gave  the  name  of  Invincible,  confided  of  tyo 
fhips,  molt  of  which  were  greatly  fuperior  in  ftrength 
and  fize  to  any  that  had  been  feen  before.  It  had  on 
board  near  20,000  foldiers  and  8000  failors,  befides 
2000  volunteers  of  the  moil  diftinguifhed  families  in 
Spain.  It  carried  2650  great  guns,  was  victualled  for 
half  a  year,  and  contained  fuch  a  quantity  of  military 
ftores,  as  only  the  Spanifli  monarch,  enriched  by  the 
treafurts  of  the  Indies  and  America,  could  fupply. 
The  troops  on  board  were  to  be  joined  by  34,000  more 
which  the  Duke  of  Parma  had  alfembled  in  the  neigh- 
bourhood of  Nieuport  and  Dunkirk.  For  tranfport- 
ing  thefe,  he  had,  with  incredible  labour,  provided  a 
great  number  of  rlatbottomed  veffels,  and  had  brought 
failors  to  navigate  them  from  the  towns  in  the  Baltic. 
Moft  of  thefe  veffels  had  been  built  at  Antwerp;  and 
as  he  durft  not  venture  to  bring  them  from  thence  by 
fea  to  Nieuport,  left  they  fhould  have  been  intercepted 
by  the  Dutch,  he  was  obliged  to  fend  them  along  the 
Scheld  to  Ghent,  from  Ghent  to  Bruges  by  the  canal 
which  joins  thelie  towns,  and  from  Bruges  to  Nieuport 
by  a  new  canal  which  he  dug  on  the  prefent  occafion. 
This  laborious  undertaking,  in  which  feveral  thoufand 
workmen  had  been  employed,  was  already  finifhed, 
and  the  Duke  now  waited  for  the  arrival  of  the  Spanifli 
fleet ;  hoping,  that  as  foon  as  it  fhould  approach,  the 
Dutch  and  Englifh  fhips  which  crnifed  on  the  coaft 
would  retire  into  their  harbours. 

When  the  news  reached  England  that  this  mighty 
fleet  was  preparing  to  fail,  terror  and  confirmation 
miiverfally  feized  the  inhabitants.  A  fleet  of  not  above 
30  fhips  of  war,  and  thofe  very  fmall  in  comparifon, 
was  all  that  was  to  oppofe  it  by  fea.  All  the  com- 
mercial towns  of  England,  however,  were  required  to 
fnrnifh  fhips  for  reinforcing  this  fmall  navy.  The  citi- 
zens -of  London,  inftead  of  fifteen  veffels,  which  they 
were  commanded  to  equip,  voluntarily  fitted  out  double 
the  number ;  and  the  gentry  and  nobility  equipped  43 
fhips  at  their  own  charge.  Lord  Howard  of  Effing- 
ham was  admiral;  and  under  him  ferved  Drake,  Haw- 
kins, and  Frobifher,  all  of  them  renowned  as  feamen  of 
courage  and  capacity.  The  principal  fleet  was  fta- 
tioned  at  Plymonth.  A  fmaller  fquadron,  confuting 
of  40  veffels,  Englifh  and  Flemifh,  was  commanded  by 
Lord  Seymour  fecond  fon  of  proteftor  Somerfet,  and 
lay  off  Dunkirk  in  order  to  intercept  the  Duke  of 
Parma. 

The  land-forces  of  England  were  more  numerous 
than  thofe  of  the  enemy,  but  inferior  in  difcipline  and 
experience.  An  army  of  20,000  men  was  difpofed  in 
different  bodies  along  the  fouth  coaft,  with  orders  to 
retire  backwards  and  wafle  the  country,  if  they  could 
not  prevent  the  Spaniards  from  landing;  22,000  foot 
and  rooo  horfe,  under  the  command  of  the  Earl  of 
Leicefter,  were  ftationed  at  Tilbury,  in  order  to  de- 
fend the  capital ;  and  the  principal  army,  confuting  of 
34,000    foot    and  2000  horfe,   commanded   by  Lord 
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Armada.    Hunfdon,  was  referved  for  guarding  the  Queen's  per- 

' — v 'fon,  and  appointed  to  march  whitherfoever  the  enemy 

mould  appear.  Thefe  armies,  though  all  the  Spaniih 
forces  had  been  able  to  land,  would  poflible  have  been 
fnfficient  to  protect,  the  liberties  of  their  country.  But 
as  the  fate  of  England,  in  that  event,  mull  depend  on 
the  iflue  of  a  fingle  battle,  all  men  of  feriotis  reflection 
entertained  the  moll  awful  apprehensions  of  the  Ihock 
of  atleafl  $o,ooo  veterans,  commanded  by  experienced 
officers,  under  fo  confumate  a  general  as  the  Duke 
of  Parma.  The  Queen  alone  was  undaunted.  She 
iflued  all  her  orders  with  tranquillity,  animated  her 
people  to  a  Heady  refinance,  and  employed  every  re- 
fource  which  either  her  domeftic  fituation  or  her  fo- 
reign alliances  could  afford  her.  She  even  appeared  on 
horfeback  in  the  camp  at  Tilbury ;  and  riding  through 
the  lines,  difcovered  a  cheerful  and  animated  counte- 
nance, exhorted  the  foldiers  to  remember  their  duty  to 
their  country  and  their  religion,  and  profefled  her  in- 
tention, though  a  woman,  to  lead  them  herfelf  into  the 
field  againlt  the  enemy,  and  rather  perifh  in  battle  than 
furvive  the  ruin  and  ilavery  of  her  people.  "  I  know 
(faid  the,  intrepidly)  I  have  but  the  weak  and  feeble 
arm  of  a  woman  ;  but  I  have  the  heart  of  a  king,  and 
of  a  king  of  England  too  !"  The  heroic  fpirit  of 
Elizabeth  communicated  itfelf  to  the  army,  and  every 
man  refolved  to  die  rather  than  defert  his  llation. 

The  Spaniih  armada  was  ready  in  the  beginning  of 
May;  but  its  failing  was  retarded  by  the  death  of  the 
Marquis  of  Santa  Croce  the  admiral,  and  that  alfo  of 
the  vice-admiral  the  Duke  of  Paliano.  The  command 
of  the  expedition  was  therefore  given  to  the  Duke  of 
Medina  Sidonia,  a  man  entirely  unexperienced  in  fea 
affairs.  This  promotion,  in  fome  meafure,  ferved  to 
frnitrate  the  defign,  which  was  alfo  rendered  lefs  fuc- 
cefsful  by  fome  other  accidents.  Upon  leaving  the 
port  of  Lifbon,  the  armada  next  day  met  with  a  vio- 
lent tempeit,  which  funk  fome  of  the  fmallell  of  their 
.{hipping,  and  obliged  the  fleet  to  put  back  into  the 
harbour.  After  fome  time  fpent  in  refitting,  they  put 
again  to  fea.  Being  defcried  by  Fleming,  a  Scottifh 
pirate,  who  was  roving  in  thofe  feas,  he  immediately 
failed  towards  the  Englilh  fleet,  and  informed  the  ad- 
miral of  their  approach.  Effingham  had  juft  time  to 
get  out  of  port  when  he  faw  the  Spanifh  armada  co- 
ming full  fail  towards  him,  difpofed  in  the  form  of  a 
crefcent,  and  ftretchingfhediltance  offeven  miles  from 
the  extremity  of  one  divifion  to  that  of  the  other.  The 
Englilh  admiral,  confidering  that  the  Spaniards  would 
probably  be  much  fuperior  to  him  in  clofe  fight,  by 
reafon  of  the  fize  of  their  Ihips  and  the  number  of  their 
troops,  wifely  refolved  to  content  himfelf  with  haraf- 
fing  them  in  their  voyage,  and  with  watching  atten- 
tively all  the  advantages  which  might  be  derived  from 
ftorms,  crofs  winds,  and  fuch  like  fortuitous  accidents. 
It  was  not  long  before  he  difcerned  a  favourable  op- 
portunity of  attacking  the  vice-admiral  Recaldo.  This 
he  did  in  perfon ;  and  on  that  occafion  difplayed  fo 
much  dexterity  in  working  his  Ship,  and  in  loading  and 
firing  his  guns,  as  greatly  alarmed  the  Spaniards  for 
the  fate  of  the  vice-admiral.  From  that  time  they 
kept  much  clofer  to  one  another  ;  notwith Handing 
which,  the  Englilh  on  the  fame  day  attacked  one  of 
the  largefl  galeafles.  Other  Spaniih  (hips  came  up  in 
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time  to  her  relief;  but  in  their  hurry  one  of  the  prin- 
cipal galleons,  which  had  a  great  part  of  the  treafure 
on  board,  ran  foul  of  another  lhip,  and  had  one  of  her 
mads  broken.  In  confequence  of  this  misfortune  fhe 
fell  behind,  and  was  taken  by  Sir  Francis  Drake  ;  who 
on  the  fame  day  took  another  capital  lhip,  which  had 
been  accidentally  fet  on  fire. 

Several  other  rencounters  happened,  and  in  all  of 
them  the  Englifn  proved  victorious,  through  the  great 
advantage  which  they  derived  from  the  lightnefs  of 
their  lhips,  and  the  dexterity  of  the  failors.  The  Spa- 
niards in  that  age  did  not  fufficiently  underftand  nau- 
tical mechanics,  to  be  able  to  avail  themfelves  of  the 
unufual  magnitude  of  their  lhips.  The  Englilh  failed 
round  them,  approached,  or  retired,  with  a  velocity  that 
filled  them  with  amazement,  and  did  infinitely  greater 
execution  with  their  cannon  :  for  while  every  fliot  of 
theirs  proved  effectual,  their  lhips  fufferd  very  little 
damage  from  the  enemy,  whofe  guns  were  planted  too 
high,  and  generally  fpent  their  force  in  air. 

The  Spaniards,  however,  ftill  continued  to  advance- 
till  they  came  oppofite  to  Calais;  there  the  Duke  de 
Medina  having  ordered  them  to  caft  anchor,  he  fent 
information  to  the  Duke  of  Parma  of  his  arrival,  and 
intreated  him  to  hallen  the  embarkation  of  his  forces. 
Farnefe  accordingly  began  to  put  his  troops  on  board. 
But  at  the  fame  time  he  informed  Medina,  that,  agree- 
ably to  the  King's  inftructions,  the  veflels  which  he 
had  prepared  were  proper  only  for  tranfporting  the 
troops,  but  were  utterly  unfit  for  fighting;  and  for 
this  reafon,  till  the  armada  were  brought  ftill  nearer, 
and  the  coalt  cleared  of  the  Dutch  Ihips  which  had 
blocked  up  the  harbours  of  Nieuport  and  Dunkirk,  he 
could  not  ftir  from  his  prefent  ftation,  without  expo- 
fing  his  army  to  certain  ruin,  the  confequence  of 
which  would  probably  be  the  entire  lofs  of  the  Nether- 
lands. 

In  compliance  with  this  requelt,  the  armada  was 
ordered  to  advance;  and  it  had  arrived  within  fight  or 
Dunkirk,  between  the  Englilh  fleet  on  the  one  hand, 
and  the  Dutch  on  the  other,  when  a  fudden  calm  put 
a  Hop  to  all  its  motions.  In  this  fituation  the  three 
fleets  remained  one  whole  clay.  About  the  middle 
of  the  night  a  breeze  iprung  up;  and  Lord  Howard 
had  recourfe  to  an  expedient  which  had  been  happily 
devifed  on  the  day  before.  Having  filled  eight  ihips 
with  pitch,  fulphur,  and  other  combuftible  materials, 
he  fet  fire  to  them,  and  fent  them  before  the  wind 
againll  the  different  divifions  of  the  Spaniih  fleet. 

When  the  Spaniards  beheld  thefe  lhips  in  flames  ap- 
proaching towards  them,  it  brought  to  their  remem- 
brance the  havock  which  had  been  made  by  the  fire- 
Ihips  employed  againlt  the  Duke  of  Parma's  bridge  at 
the  fiege  of  Antwerp.  The  darknefs  of  the  night  in- 
creafed  the  terror  with  which  their  imaginations  were 
overwhelmed,  and  the  panic  flew  from  one  end  of  the 
fleet  to  the  other.  Each  crew,  anxious  only  for  their 
own  prefervation,  thought  of  nothing  but  how  to  efcape 
from  their  prefent  danger.  Some  of  them  took  time  to 
weigh  their  anchors,  but  others  cut  their  cables  and 
fuffered  their  Ihips  to  drive  with  blind  precipitation, 
without  confidering  whether  they  did  not  thereby  ex- 
pofe  themfelves  to  a  greater  danger  than  that  which 
they  were  fo  folicitous  to  avoid.  In  this  confufion  the 
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Aimada,  {hips  ran  foul  of  one  another  :  the  fhock  was  dreadful, 
Armadilla.  and  feveral  of  them  received  fo  much  damage  as  to  be 
rendered  unfit  for  future  ufe. 

When  day-light  returned,  Lord  Howard  had  the 
fitisfa&ion  to  perceive  that  his  ftratagem  had  fully- 
produced  the  defired  effed.  The  enemy  were  ftill  in 
extreme  diforder,  and  their  /hips  widely  feparated  and 
difperfed.  His  fleet  had  lately  received  a  great  aug- 
mentation by  the  fhips  fitted  out  by  the  nobility  and 
gentry,  and  by  thofe  under  Lord  Seymour,  who  had 
left  Juftin  de  Naffau  as  alone  fufficient  to  guard  the 
coaft  of  Flanders.  Being  bravely  feconded  by  Sir 
Francis  Drake  and  all  the  other  officers,  he  made  hafte 
to  improve  the  advantage  which  was  now  prefented  to 
him,  and  attacked  the  enemy  in  different  quarters  at 
the  fame  time  with  the  utmoft  impetuofity  and  ardour. 
The  engagement  began  at  four  in  the  morning,  and 
laftcd  till  fix  at  night.  The  Spaniards  difplayed  in 
every  rencounter  the  moft  intrepid  bravery  ;  but,  from 
the  caufes  already  mentioned,  they  did  very  little  exe- 
cution againft  the  Englifh,  while  many  of  their  own 
fhips  were  greatly  damaged,  and  twelve  of  the  largeft 
were  either  run  aground,  or  funk,  or  compelled  to  fur- 
render. 

It  was  now  evident  that  the  purpofe  of  the  armada 
was  utterly  fruftrated.  The  Spanifh  admiral,  after 
many  unfuccefsful  rencounters,  prepared  therefore  to 
make  his  way  home ;  but  as  the  winds  were  contrary 
to  his  return  through  the  channel,  he  refolved  to  take 
the  circuit  of  the  i (land.  The  Englifh  fleet  followed 
him  for  fome  time;  and  had  not  their  ammunition  fal- 
len lhort  through  the  negligence  of  the  public  offices 
in  fupplying  them,  they  had  obliged  the  armada  to 
furrender  at  difcretion.  Such  a  conclufion  of  that 
vain-glorious  enterprize  would  have  been  truly  illuftri- 
ous  to  the  Englifh,  but  the  event  was  fcarce  lefs  fatal 
to  the  Spaniards.  The  armada  was  attacked  by  a 
violent  ftorm  in  pafling  the  Orkneys ;  and  the  fhips, 
having  already  loft  their  anchors,  were  obliged  to  keep 
at  fea,  while  the  mariners,  unaccuftomed  to  hardfhips, 
and  unable  to  manage  fuch  unwieldly  veflels,  allowed 
them  to  drive  on  the  weftern  ifles  of  Scotland,  or  on 
the  coaft  of  Ireland,  where  they  were  miferably  wreck- 
ed. Not  one  half  of  the  fleet  returned  to  Spain,  and 
a  ftill  fmaller  proportion  of  the  foldiers  and  feamen  ; 
yet  Philip,  whofe  command  of  temper  was  equal  to  his 
ambition,  received  with  an  air  of  tranquillity  the  news 
cf  fo  humbling  a  difafter.  "  I  fent  my  fleet  (faid  he) 
to  combat  the  Englifh,  not  the  elements.  God  be 
praifed  that  the  calamity  is  not  greater !"  This  ca- 
lamity, however,  was  fenfibly  felt  all  over  Spain,  and 
there  was  fcarcely  a  fingle  family  of  rank  in  the  king- 
dom that  did  not  go  in  mourning  for  the  death  of 
fome  near  relation ;  infomuch  that  Philip,  dreading  the 
effect  which  this  univerfal  face  of  forrow  might  pro- 
duce upon  the  minds  of  the  people,  imitated  the  con- 
duct of  the  Roman  fenate  after  the  battle  of  Cannx, 
and  publ idled  an  edict  to  abridge  the  time  of  public 
mourning. 

ARMADILLA,  in  the  Spanifh  America,  denotes 
a  fquadron  of  men  of  war,  to  the  number  of  fix  or 
eight,  from  twenty-four  to  fifty  pieces  of  cannon, 
which  the  king  maintains,  to  prevent  foreigners  from 
trading  with  the  Spaniards  and  the  Indians,  both  in 
time  of  war  and  peace. 


Theveflels  of  this  armadilla  are  thofe  thathavebeen  ArmadiJla, 
fo  much  talked  of  under  the  name  of  guarda  coftaj.     Armagh. 
They  have  even  power  to  take  all  Spanifh  merchant-  '      * 
fhips  they  meet  with  on  the  coafts  that  have  not  licen- 
ces from  the  king. 

The  South  fea  has  its  armadilla  as  well  as  the  North 
fea.  The  ordinary  abode  of  the  former  arc  at  Calao, 
a  port  of  Lima ;  that  of  the  latter  at  Carthagena. 

ARMADILLO,  in  zoology,  a  fynonime  of  the  da- 
fypus.    See  Dasypus. 

ARMAGEDDON,  a  place  fpoken  of  in  the  Re- 
velations (xvi.  16.),  which  literally  fignifies  the  moun- 
tain of  Mageddon  or  Megiddo,  a  city  fituated  in  the 
great  plain  at  the  foot  of  mount  Carmel,  where  king 
Jofiah  received  his  mortal  wound  in  the  battle  againft 
Necho  king  of  Egypt.  At  Armageddon,  the  three 
unclean  fpirits,  coming  out  of  the  dragon's  month, 
fhall  gather  together  the  kings  of  the  earth  to  the 
battle  of  the  great  day  of  God  Almighty  (Rev.  xvi. 
13,14).  The  word  Armageddon,  according  to  Mr  Pool, 
does  not  fignify  any  particular  place,  but  is  here  an  al- 
lufion,  as  fome  think,  to  that  of  Megiddo,  mentioned 
Judges  v.  19.  where  Barak  overcame  Sifera  with  his 
great  army,  and  where  Jofiah  was  flain  (2  Kings xxiii. 
30).  Others  tranflate  this  word,  the  mountain  of  the 
go/pel,  and  others  the  mountain  of  apples  or  fruits. 

ARMAGH,  a  county  of  Ireland,  bounded  by 
Louth  on  the  fouth  ;  Longh-neagh,  on  the  north ; 
Tyrone  and  Monaghan,  on  the  weft ;  and  Down,  in 
part,  on  the  e,aft,  from  which  it  is  feparated  by  the 
river  Newry.  It  is  in  length  32  miles,  in  breadth  17; 
and  is  divided  into  five  baronies,  containing  about 
170,620  acres/  Both  the  air  and  foil  are  good,  e- 
fpecially  the  latter,  which  is  faid  to  be  the  richeft  in 
Ireland  ;  only  there  is  a  certain  tract  in  it  called  the 
Fewt:s,lha.t  is,  hilly  and  barren.  The  members  it  fends 
to  parliament  are  fix,  viz.  two  for  the  city  of  Armagh, 
two  for  the  county,  and  two  for  the  borough  of  Charle- 
mont. 

Armagh,  Handing  near  the  river  Kalin,  gives  name 
to  the  country,  and  is  the  fee  of  the  primate  of  all  Ire- 
land. It  is  faid  to  have  been  founded  by  St  Patrick 
in  the  fifth  century;  and  in  1142,  it  was  conftituted 
an  archbifhoprick,  together  with  Dublin,  Cafltel,  and 
Tuam,  by  cardinal  Papyreo,  with  the  confent  of  the 
king,  dukes,  bifliops,  abbots,  and  ftates  of  Ireland. 
This  Papyreo  was  fent  into  Ireland  by  Pope  Eugenius, 
to  reform  the  abufes  that  had  crept  into  the  church- 
difcipline  of  that  country.  Here  was  anciently  a  fa- 
mous monaftery  built  by  St  Columbo,  or  Columbanus, 
about  the  year  610.  The  cathedral  was  often  burnt, 
but  as  often  rebuilt  and  enlarged,  and  particularly  by 
Patrick  Scanlain,  about  1262.  His  fucceffor  Nicho- 
las, fon  of  MolifTa,  befide  books,  rich  ecclefiaftical  veft- 
ments,  and  other  things,  beftowed  on  it  an  annual  pen- 
fion  of  twenty  marks.  He  appropriated  alfo  to  his  fee 
the  manor  of  Dromyfkin.  He  died  the  10th  of  May, 
1303.  This  town  was  firft  fubjected  to  the  Englifh 
by  John  de  Courcy ;  but  afterwards  entirely  deftroyed 
byTirOen,  or  O'Neal,  in  Queen  Elizabeth's  time. 
However,  it  was  afterwards  recovered,  rebuilt,  andgar- 
rifoned  by  the  Englifh. 

The  fee  of  Armagh  is  valued  in  the  king's  books, 
by  an  extent  taken  anno  30th  Henry  VIII. at  L.  183, 
17  :  54  Irifli  money  per  annum,  which  amounts  to 
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L.  137  :  18  :  oj  (thedifferencebetweenlrifhandStcr- 
ling  money  being  at  that  time  one-fourth ) .  But  by  an 
extent  returned  in  the  ijth  of  James  I.  it  is  valued  at 
L.400  Sterling  per  annum,  and  pays  fo  much  firll  fruits 
to  this  day.  It  is  reputed  to  be  worth  annally  L.8000. 
The  chapter  of  Armagh  is  compofed  of  five  dignita- 
ries and  four  prebendaries,  who  have  voices  in  every 
capitular  acl.  The  dignitaries  are  thus  ranked,  viz. 
a  dean,  chapter,  chancellor,  treafurer,  and  archdea- 
con. There  are  alfo  eight  vicars  choral,  and  an  orga- 
nill,  attendant  on  the  fervice  of  the  cathedral.  The 
vicars  choral  were  anciently  fewer ;  and  of  the  number 
only  one  prieft.  Primate  Marfh  added  another  prieft, 
but  without  increafing  the  number  of  vicars.  In  the 
year  1 720,  Primate  Lindfay  obtained  a  new  charter 
for  enlarging  the  number  of  the  faid  vicars  to  eight,  and 
laid  out  upwards  of  L.4000  on  a  purchafe,  in  augmen- 
tation of  the  eflate  of  the  choir. 

ARMAGNAC,  a  province  of  Guienne  in  France, 
$5  miles  in  length,  and  40  in  breadth;  bounded  on 
the  eaft  by  the  river  Garonne,  on  the  fouth  by  Bigor- 
re  and  Beam,  and  on  the  well  by  Gafcony,  and  on  the 
north  by  Condomois  and  Agenois :  Audi  is  the  capital 
town.  It  is  fertile  in  corn  and  wine,  and  carries  on  a 
confiderable  trade  in  brandy,  wool,  and  bonchretien 
pears,  which  are  excellent. 

ARMAMAXI,  in  antiquity,  a  kind  of  Scythian 
chariots  or  carriages,  compofed  of  two  wheels,  va- 
rioufly  adorned  with  crowns,  fhields,  breaft-plates,  and 
other  fpoils,  carried  in  proceffion  after  the  images  of 
the  gods  and  great  men. 

ARMAMENT,  a  large  body  of  forces,  raifed  and 
provided  with  the  furniture  of  war,  either  for  land  or 
lea  fervice. 

ARMATURA,  in  a  general  fenfe,  is  the  fame  with 
what  we  otherwise  call  armour. 

Armatura  is  more  particularly  ufed  in  the  ancient 
military  art,  for  a  kind  of  exercife,  performed  with 
miflive  weapons,  as  darts,  fpears,  arrows,  and  the 
like.  In  this  fenfe,  armatura  Hands  contradiftinguifh- 
ed  from  palaria  ;  the  latter  being  the  exercife  of  the 
heavy-armed,  the  former  of  the  light-armed. 

The  armatura  was  praclifed  with  great  diligence  a- 
mong  the  Romans :  they  had  their  canipidottores,  on 
purpofe  to  inftrucl  the  tyrones  or  young  foldiers  in  it. 
Under  it  were  included  the  throwing  of  the  fpear  or 
javelin,  mooting  with  bows  and  arrows,  &c. 

Armatura  is  alfo  an  appellation  given  to  the  fol- 
diers who  were  light-armed. 

Armatura  is  alfo  a  denomination  given  to  the  fol- 
diers in  the  emperor's  retinue.  Of  thefe  we  find  two 
fchools,  mentioned  in  the  Notitia  imperii,  called  the 
armatura  feniores  and  armatura  juniores.  Their  com- 
mander was  intitled  tribunus  armaturarum. 

ARMED,  in  the  fea-language.  A  crofs-bar  Ihot 
is  faid  to  be  armed,  when  fome  rope-yarn  or  the  like  is 
rolled  about  the  end  of  the  iron-bar,  which  runs  thro' 
the  (hot. 

Armed,  in  heraldry,  is  ufed  when  the  horns,  feet, 
beak,  or  talons,  of  any  beaft  or  bird  of  prey,  are  of  a 
different  colour  from  the  reft  of  their  body. 

AnMED-Ship,  a  vefFel  occafionally  taken  into  the 
fervice  of  the  government  in  time  of  war,  and  em- 
ployed to  guard  fome  particular  coaft,  or  attend  on  a 
■Hcct.     She  is  therefore  armed  and  equipped  in  all  re- 


fpecls  like  a  mip  of  war,  and  commanded  by  an  offi-  Armcne, 
cer  of  the  navy,  who  has  the  rank  of  mailer  and  com-  Armenia. 
mander.  All  mips  of  this  fort  are  upon  the  eftablifh-  ' 
ment  of  the  king's  floops,  having  a  lieutenant,  mailer, 
purfer,  furgeon,  &c. 

ARMENE,  or  Armina,  anciently  a  hamlet  of  Pa- 
phlagonia,  (Ptolemy).  The  inhabitants  encompaffed 
it  with  a  wall,  becaufe  of  the  coldnefsof  the  place,  ima- 
gining by  that  means  to  render  it  warmer.  But  this 
proving  ineffeclual,  gave  rife  to  the  proverb  Armenen 
mur.o  cingere,  ufed  to  exprefs  fome  egregious  folly. 

ARMENIA,  a  country  of  Afia,  anciently  divided 
into  Armenia  Major  and  Minor.  Armenia  Major  ac- 
cording to  Strabo,  was  bounded  on  the  fouth,  by  mount 
Taurus,  which  feparated  it  from  Mefopotamia ;  on  the 
call,  by  the  two  Medias ;  on  the  north,  by  Iberia  and 
Albania,  or  rather  that  part  of  mount  Caucafus  which 
furrounds  them  both ;  and  on  the  well,  by  Armenia 
Minor,  or  the  mountains  of  Paryadres,  fome  Pontic 
nations,  and  the  Euphrates.  The  moll  confiderable 
cities  were  Artaxata,  Tigranocerta,  and  Thedofiopolis. 
— Armenia  Minor  was  bounded  on  the  eaft,  by  the  Eu- 
phrates ;  on  the  fouth,  by  mount  Taurus,  which  fepa- 
rated it  from  Cilicia ;  on  the  well  and  north,  by  a  long 
chain  of  mountains  called  in  different  placesAftwj-  Scor- 
difcus,  Amanus,  and  Antitaurus,  by  which  it  was  fe- 
parated from  Cappadocia. 

Whence  this  tract  received  the  name  of  Armenia  is 
not  determined.  The  Greeks  fuppofe  it  to  be  fo  called 
from,  one  Armenus,  who  attended  Jafon  in  the  Argo- 
nantic  expedition,  and  afterwards  fettled  in  this  coun- 
try. Others,  transforming  Armenia  into  Aramia,  de- 
rive its  name  from  Aram  the  fon  of  Shem,  or  from  one 
of  the  kings  of  Armenia  bearing  that  name.  Bochart 
imagines  it  to  be  a  contraction  or  compound  of  Aar, 
a  Hebrew  word  fignifying  a  "  mountain,"  and  Mini 
fignifying  "  metal,"  and  which  was  the  name  of  a  pro- 
vince of  Armenia  mentioned  by  the  prophet  Jeremiah. 

Herodotus  derives  the  ancient  Armenians  from  the 
Phrygians,  by  reafon  that  feveral  Phrygian  words  were 
crept  into  the  ancient  Armenian  language.  But  Strabo 
reckons  them  to  have  been  originally  Syrians,  which 
Bochart  looks  upon  to  be  the  molt  probable  opinion. 

Armenia  is  faid  to  have  been  very  early  advanced  to 
the  honour  of  a  kingdom.  Berofus  makes  one  Sytha  the 
firll  founder  of  this  monarchy,  whofe  fucceflbr  Barda- 
nes,  he  fays,  was  driven  out  by  Ninus  king  of  AQy- 
ria.  Plutarch  mentions  one  Araxesking  of  Armenia, 
who  in  a  war  with  the  Perfians,  being  affured  of  fucccefs 
by  an  oracle,  provided  he  facrificed  his  two  daughters, 
caufed  the  two  daughters  of  one  Miefalcus,  a  nobleman 
of  his  court,  to  be  facrificed  in  their  Head,  flattering 
himfelf  that  he  thereby  complied  witli  the  oracle. 
But  Miefalcus,  did  not  fail  to  revenge  the  death  of  his 
own  daughters  by  putting  the  king's  two  daughters  to 
death,  and  purfued  himfelf  fo  clofely,  that  he  was 
drowned  in  attempting  to  fwim  acrofs  the  Araxes, 
which  was  then  called  ffe/mus. 

The  Armenians  were  in  procefs  of  time  fubdued  by 
the  Medes,  to  whom  Aflyages  made  them  tributaries, 
but  allowed  them  to  be  governed  by  their  own  kings ; 
but  on  the  dilfolution  of  the  Median  empire  by  Cyrus, 
the  kingdom  was  reduced  to  the  form  of  a  province, 
and  they  were  governed  by  Perfian  prefects  or  lieute- 
nants. On  the  deftruclion  of  the  Perfian  empire  by 
T  t  2  Alex- 
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Armenia.  Alexander  the  Great,  Armenia  fell  into  the  hands  of 

' * '  the  Macedonians;  to  whom  it  continued  fubjecl  till  the 

beginning  of  the  reign  of  Antiochus  the  Great.  This 
prince  having  appointed  two  prefects  called  Zadriades 
and  Artaxias  to  govern  Armenia,  they  excited  the  peo- 
ple to  a  revolt,  and  caufed  themfelves  to  be  proclaimed 
kings  of  the  provinces  over  which  they  prefided.  An- 
tiochus being  then  very  young,  they  were  attended 
with  fuccefs  beyond  their  expectation ;  which  encou- 
raged them  to  attempt  the  enlargement  of  their  terri- 
tories. Accordingly,  invading  the  neighbouring  coun- 
tries, they  took  from  the  Medes  the  provinces  of  Caf- 
piana,  Phaunitis,  and  Baforopida ;  from  the  Iberians, 
Chorzena  and  Gogorena  on  the  other  fide  of  the  Cy- 
rus; from  the  Chalybes  and  Moflynaeci,  the  provinces 
of  Pareneta  and  Herexena,  which  bordered  on  Arme- 
nia Minor. 

On  this  occafion,  the  abovementioned  divifion  of 
the  kingdom  into  Armenia  Major  and  Minor  firft  took 
place.  Artaxias  became  king  of  Armenia  Major,  and 
Zadriades  of  Armenia  Minor;  and  this  diftinction  fub- 
fifts  even  at  this  day. 

By  whom  Artaxias  was  fucceeded  is  not  known  ; 
neither  have  we  any  account  of  the  transactions  of  his 
reign,  farther  than  that  Antiochus  led  a  powerful  ar- 
my againft  him  and  Zadriades,  but  without  being  able 
to  recover  a  fingle  province.  Upon  this  he  concluded 
a  peace,  defigning  to  fall  upon  them  at  a  proper  oppor- 
tunity; but  they  having  entered  into  alliance  with  the 
Romans,  by  that  means  fecured  themfelves  in  thepof- 
feffion  of  their  kingdom.  After  this,  Artaxias  was  de- 
feated and  taken  prifoner  by  Antiochus  Epiphanes; 
but  fome  how  or  other,  feems  to  have  been  reftored  to 
his  kingdom. 

From  this  time  we  meet  with  a  chafm  in  the  Arme- 
nian hiftory  for  70  years ;  during  which  all  we  know 
is,  that  Tigranes,  the  king's  fon,  was  delivered  up  as 
an  hoftage  to  the  Parthians  ;  from  whence  it  is  plain, 
that  the  Armenians  had  been  carrying  on  an  unfucefs- 
ful  war  with  that  nation.  On  the  news  of  his  father's 
death,  however,  the  Parthians  fet  the  young  king  at 
liberty,  having  firft  obliged  him  to  give  up  a  confider- 
able  part  of  his  kingdom  by  way  of  ranfom. 

Tigranes,  being  thus  reftored  to  his  father's  king- 
dom, was  prevailed  npon  in  the  beginning  of  his  reign 
to  enter  into  an  alliance  with  Mithridates  Eupator  a- 
gainft  the  Romans,  whofe  power  began  to  give  jealoufy 
to  all  the  princes  of  Afia.  One  of  the  articles  of  this 
treaty  was,  that  Mithridates  Ihould  have  the  cities  and 
conquered  countries,  and  Tigranes  the  captives  and 
plunder.  In  confequence  of  this,  Tigranes  was  to  in- 
vade Cappadocia,  which  he  had  lately  been  obliged,  by 
a  decree  of  the  fenate  of  Rome,  to  give  up  to  Ario- 
barzanes.  But  before  either  of  the  princes  took  the 
field,  a  marriage  was  folemnized  with  all  pofiible  mag- 
nificence between  Tigranes  and  Cleopatra  the  daughter 
of  Mithridates. 

Immediately  after  the  nuptials,  Tigranes  fet  out  on 
his  intended  expedition ;  and  Ariobarzanes,  on  the  firft 
news  of  his  march,  abandoned  his  kingdom  and  fled  to 
Rome.  Thus  Tigranes,  without  fighting  a  ftrokc,  en- 
riched himfelf  with  the  booty,  and  then  proclaimed  A- 
riarathes,  Mithridatcs's  fon,  king  of  Cappadocia,  to 
the  nnivcrfal  fatisfaction  of  the  people. 

In  the  mean   time  the  Syrians  being  harraffed  with 


a  long  and  inteftine  war  of  the  Seleucidse,  invited  Ti-  Armenia. 

granes  to  come  and  take  pofTeflionof  their  country ;  ' »/— — ' 

which  he  accordingly  did,  and  kept  it  for  18  years 
till  he  was  driven  out  by  Pompey,  and  Syria  reduced 
to  the  form  of  a  Roman  province.  Encouraged  by  this 
fuccefs,  he  next  invaded  Armenia  Minor ;  defeated 
and  killed  king  Artanes,  whooppofed  him  with  a  con- 
fiderable  army;  and  in  one  campaign  made  himfelf 
mafter  of  the  whole  kingdom.  From  Armenia  Minor 
he  marched  againft  the  Afiatic  Greeks,  the  Adiabe- 
nians,  the  Aflyrians,  and  the  Gordians,  carrying  all 
before  him,  and  obliging  the  people  wherever  he  came 
to  acknowledge  him  fovereign.  From  this  fecond  ex- 
pedition he  returned  home  loaded  with  booty,  which 
he  foon  after  increafed  by  the  fpoils  of  Cappadocia,  in- 
vading that  kingdom  a  fecond  time  at  the  inftance  of 
Mithridates,  who  had  been  obliged  by  the  Romans  to 
withdraw  his  forces  from  thence.  From  Cappadocia, 
Tigranes,  befides  other  booty,  brought  back  into  Ar- 
menia, no  fewer  than  300,000  captives,  having  fur- 
rounded  the  country  with  his  numerous  forces  in  fuch. 
a  manner  that  none  could  efcape.  Tbefe,  together 
with  the  prifoners  he  had  taken  in  his  two  firft  expedi- 
tions he  employed  in  building  the  city  of  Tigranocer- 
ta,  which  they  afterwards  peopled. 

In  the  mean  time  Mithridates,  who  had  concluded  a 
peace  with  the  Romans  for  no  other  end  than  to  gain 
time,  fent  a  folemn  embafly  to  Tigranes,  inviting  him 
to  enter  into  a  fecond  alliance  againft  the  common  ene- 
my. This  he  at  firft  declined,  but  in  the  end  was  pre- 
vailed upon  by  his  wife  Cleopatra  to  fend  him  confider- 
able  fupplies,  though  he  never  came  heartily  into  the 
war,  not  caring  to  provoke  the  Romans,  who  on  their 
part  kept  fair  with  him,  taking  no  notice  for  the  pre- 
sent of  the  fupplies  he  had  fent  Mithridates.  That  un- 
fortunate prince  being  foon  after  defeated  by  Lucul- 
lus,  was  forced  to  fly  for  ihelter  into  Armenia,  where 
he  met  with  a  very  cold  reception  from  his  fon-in-law, 
who  would  neither  fee  him,  treat  with  him,  nor  own 
him  as  his  relation  :  however,  he  promifed  to  protect 
his  perfon,  and  allowed  him  in  one  of  his  caftles  a 
princely  retinue,  and  a  table  fuitable  to  his  former 
condition. 

Though  this  total  overthrow  of  Mithridates  might 
have  opened  the  eyes  of  Tigranes,  and  made  him  op- 
pofe  with  all  his  might  the  growing  power  of  the  Ro- 
mans, he  foolilhly  left  them  to  finifh  their  conqueft  of 
Pontus,  while  he  marched  at  the  head  of  a  very  nume- 
rous army  againft  the  Parthians,  with  a  defign  to  re- 
cover from  them  the  dominions  they  had  formerly  ex- 
torted from  him  before  they  fet  him  at  liberty.  Thefe 
he  eafily  retook ;  and,  not  fatisfied  with  what  formerly 
belonged  to  him,  he  added  to  them  all  Mefopotamia, 
the  countries  that  lay  about  Ninus  and  Arbela,  and 
the  fruitful  province  of  Migdonia  ;  the  Parthians,  tho' 
at  that  time  a  mighty  people,  flying  every  where  be- 
fore him.  From  Mefopotamia  Tigranes  marched  into 
Syria  to  quell  a  rebellion  which  had  been  raifed  by 
Cleopatra  fitrnamed  Selene ;  who,  after  the  death  of  her 
hufband  Antiochus  Pius,  reigned  jointly  with  her  fons 
in  that  part  of  Syria  which  Tigranes  had  not  feized 
on.  The  malcontents  were  quickly  reduced  ;  and  the 
queen  herfelf  was  taken  prifoner,  and  confined  to  the 
caftle  of  Seleucia,  where  fhe  was  foon  after  put  to 
death  by  the  king's  orders.  From  Syria  Tigranes  pair- 
ed 
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.  ed  into  Phosnice,  which  he  fubducd  either  entirely  or 
'  in  great  part,  fpreading  far  and  wide  the  terror  of  his 
arms,  infomuch  that  all  the  princes  of  Afia,  except 
taofe  who  were  in  alliance  with  the  Romans,  either  in 
perfon,  or  by  their  deputies,  fubmitted  and  paid  ho- 
mage to  the  conqueror. 

The  king,  having  now  fubdued  all  Syria  to  the  bor- 
ders of  Egypt,  and  being  elated  with  a  long  courfe  of 
victories  and  profperous  events,  began  to  look  upon 
himfelf  as  far  above  the  level  of  other  crowned  heads. 
He  affiimed  the  title  of  King  of  kings,  and  had  many 
kings  waiting  upon  him  as  menial  fervants.  He  never 
appeared  on  horfeback  without  the  attendance  of  four 
kings  drefTed  in  livery,  who  run  by  his  horfe  ;  and 
when  he  gave  anfwers  to  the  nations  that  applied  to 
him,  the  ambaffadors  flood  on  either  fide  the  throne 
with  their  hands  clafped  together,  that  attitude  being 
of  all  others  then  accounted  among  the  orientals  the 
greatefl:  acknowledgment  of  vaflalage  and  fervitude. 
In  the  midftof  all  this  haughtinefs,  however,  he  was 
unexpectedly  vifited  by  an  ambalfador  from  Luculltis 
the  Roman  general,  who  without  any  ceremony  told 
him,  that  he  came  to  demand  Mithridatcs  king  of 
Pontns,  who  had  taken  refuge  in  his  dominions,  and, 
in  cafe  of  his  refufal,  to  declare  war  againft  him.  Not- 
withflanding  his  high  opinion  of  himfelf,  Tigranes  re- 
turned a  mild  anfwer  to  this  mefTage  :  in  which,  how- 
euer,  he  refnfed  to  deliver  up  his  father-in-law  ;  and 
being  highly  provoked  at  Lucullus  for  not  giving  him 
the  title  of  King  of  kings  in  his  letter,  he  did  not  fo 
much  as  beftow  upon  him  the  title  of  general  in  his 
anfwer.  In  the  mean  time,  being  informed  that  Zar- 
bienus  king  of  the  Gordians  had  entered  into  a  private 
alliance  with  the  Romans,  he  put  him,  his  wife,  and 
children,  to  death  ;  and  then,  returning  into  Armenia, 
received  with  the  greatefl  pomp  imaginable  his  father- 
in-law  Mithridates,  whom  to  that  lime  he  had  not  ad- 
mitted into  his  prefence,  though  he  had  rcfided  a  year 
and  eight  months  in  his  dominions.  They  had  feveral 
private  conferences  ;  and  at  lad  Mithridates  was  fent 
back  to  Pontus  with  10,000  horfe,  to  raife  there  what 
diflurbances  he  could. 

Lucullus,  on  the  other  hand,  hearing  the  king's  re- 
folution  to  protect  Mithridates,  immediately  began  his 
march  for  Armenia,  at  the  head  of  only  two  legions 
of  foot  and  3000  horfe,  having  left  6000  men  in  Pon- 
tus to  keep  that  country  quiet.  Having  pafled  the  Eu- 
phrates without  oppofition,  he  detached  two  parties  ; 
one  to  befiege  a  city  where  he  heard  that  Tigrane's 
treafure  and  concubines  were  kept  ;  and  the  other  un- 
der Sextilius,  to  block  up  Tigranocerta,  in  order  to 
draw  the  king  to  a  battle.  But  Tigranes,  after  having 
put  to  death  the  fcout  that  brought  him  the  firft  intel- 
ligence of  the  approach  of  the  Romans,  made  tewards 
Mount  Taurus,  which  he  had  appointed  for  the  place 
of  the  general  rendezvous.  The  Roman  general  then 
difpatched  Muraena  in  purfuit  of  the  king  ;  who  having 
overtaken  him  in  a  narrow  pafs,  defeated  him,  and,  be- 
lides  all  the  baggage,  carried  off  a  great  many  prifon- 
ers,  the  king  himfelf  having  fled  in  the^beginning  of 
the  fkirmifh.  After  this,  he  fent  out  feveral  parties  to 
fcour  the  country,  in  order  to  prevent  the  innumerable 
forces  of  Tigranes  from  joining  into  one  body.  This, 
however,  he  was  not  able  to  effect :  Tigranes  was  join- 
ed by  fuch  numbers  of  Gordians,  Medes,  Adiabenians, 
Albanians,  Iberians,  &c.  that,  before  he  left  Mount 


Taurus,  his  army  confiilcd,  according  to  Plutarch,  of  As-mea-a. 

150,000  foot  armed  cap-a-pec,  35,000  pioneers,  20,000  " " ' 

archers  and  dingers,  and  55,000  horfe. 

Lucullus  was  fo  far  from  being  difmayed  at  this 
formidable  army,  that  the  only  fear  he  had  was  left 
the  king  mould  follow  the  advice  of  Mithridates,  which 
was  not  to  engage  the  Romans,  but,  by  ravaging  the 
country,  diflrefs  them  for  want  of  provifions.  In  or- 
der to  draw  him  to  a  battle,  therefore,  he  formed  the 
fiege  of  Tigranocerta,  imagining  that  Tigranes  would 
never  fuffer  that  fine  city  to  be  taken  without  making 
any  attempt  to  relieve  it.  The  event  fully  anfwered  his 
expectations :  Tigranes  having  called  a  council  of  war, 
it  was  unanimoully  refolved  to  attack  the  Romans;  and 
Taxilis,  whom  Mithridates  fent  to  diffuade  the  king 
from  venturing  a  battle,  was  in  danger  of  lofing  his 
head  on  account  of  the  advice  he  gave.  The  Roman 
general,  rinding  Tigranes  difpofed  to  come  to  an  en- 
gagement, left  Muraena  with  6600  men  to  carry  on 
the  fiege,  while  he  himfelf  marched  againft  the  king's 
valt  army  with  only  10,000  men,  according  to  fome, 
and  the  higheft  computations  make  them  no  more  than 
18,000.  The  Romans  were  at  firft  greatly  diflieart- 
ened  ;  but  being  encouraged  by  Lucullus,  they  imme- 
diately broke  the  Armenian  army,  who  betook  them- 
felves  to  flight  almolt  at  the  firft  onfet.  The  Romans 
purfiied  them  till  night,  making  a  inoft  terrible  (laugh- 
ter. Plutarch  informs  us,  that  of  the  Armenians 
100,000  foot  were  killed,  and  that  very  few  of  the  ca- 
valry efcaped  ;  whereas  of  the  Romans  only  five  men 
were  killed  and  100  wounded.  Antiochus  the  phi- 
lofopher,  mentioning  this  battle,  fays,  that  the  fun 
never  beheld  the  like  ;  and  Livy,  that  the  Ro- 
mans never  fought  at  fuch  a  difadvantage ;  the  con- 
querors not  amounting  to  a  twentieth-part  of  the  con- 
quered. Tigranes  in  his  flight  having  met  with  his 
fon  in  as  forlorn  a  condition  as  himfelf,  refigned  to  him 
his  royal  robes  and  diadem,  defiring  him  to  fhift  for 
himfelf  and  fave  thofe  royal  enfigns.  The  young  prince 
delivered  them  to  a  trufly  friend,  who,  being  taken  by 
the  Romans,  configned  them  to  Lucullus. 

While  the  king  was  making  hisefcape  after  this  ter- 
rible overthrow,  he  was  met  by  Mithridates,  who  was 
marching  to  his  affiftance  at  the  head  of  a  confiderable 
army.  The  king  of  Pontus  cheered  up  his  fon-in-law 
as  well  as  he  could,  and  encouraged  him  to  continue 
the  war  :  advifing  him,  inflead  of  fruitlefsly  bewailing 
the  prefent  difafter,  to  rally  his  troops,  raife  new  fup- 
plies,  and  renew  the  war,  not  qucltioning  but  that  in 
another  campaign  he  might  repair  all  the  TofTes  he  had 
fuitained :  but  while  the  two  kings  were  confulting  up- 
on thefe  matters,  Lucullus  made  himfelf  mailer  of  Ti- 
granocerta. From  this  city  he  marched  into  the  fmall 
kingdom  of  Gordyene,  where  he  celebrated,  with  the 
utmofl  pomp,  the  obfequies  of  king  Zabienns,  whom 
Tigranes  had  put  to  death,  lighting  the  funeral-pile 
with  his  own  hands.  In  this  kingdom,  befides  immenfe 
fums  of  gold  and  lilver,  he  met  with  fuch  itore  of  pro- 
vifions as  enabled  him  to  carry  on  the  war  without  put- 
ting the  republic  to  any  charge. 

The  two  kings,  having  levied  new  forces,  appointed 
their  troops  to  rendezvous  in  the  fpacious  plains  on  the 
other  fide  of  Mount  Taurus  ;  whereupon  Lucullus, 
leaving  Gordyene,  and  paffing  by  Mount  Taurus,  en- 
camped clofe  by  the  enemy.  Several  Ikirmifhes  hap- 
pened for  fome  time  between  the  two  armies  without 
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Armenia,  any  considerable  advantage ;  but  Lucullus  could  by 
v  y/~~~>  no  means  draw  them  to  a  general  engagement.  Up- 
on this  he  decamped,  as  if  he  defigned  to  march  to 
Artaxata  and  lay  fiege  to  that  place,  where  Tigranes 
had  left  his  wife  and  children,  with  great  part  of  his 
treafures.  He  had  fcarce  formed  his  camp  when  the 
enemy  appeared,  and  fat  down  clofe  by  him.  Lu- 
cullus did  not  allow  them  to  fortify  their  camp,  but 
immediately  attacked  them,  and  having  put  them  to 
flight  after  a  faint  refinance,  purfued  them  all  night 
with  great  (laughter,  took  moft  of  the  chief  offi- 
cers prifoners,  and  returned  the  next  day  loaded  with 
booty. 

The  Roman  foldiers  now,  finding  the  cold  very  fe- 
vere,  though  it  was  no  later  in  the  year  than  the  au- 
tumnal equinox,  requefted  their  general  to  allow  them 
to  retire  into  winter-quarters.  This  requeft  he  rejec- 
ted with  indignation  ;  upon  which  they  mutinied.  Lu- 
cullus did  all  he  could  to  perfnade  them  to  continue  in 
their  duty  ;  and  prevailed  fo  far  that  they  confented  to 
lay  fiege  to  Nifibis  in  hopes  of  booty.  This  place 
they  took  ;  and  Lucullus,  to  the  great  fatisfaftion  of 
his  troops,  took  up  his  winter-quarters  there.  The 
next  year,  however,  his  forces  again  mutinied,  accu- 
sing him  of  amaffing  immenfe  wealth  for  himfelf;  and 
throwing  their  empty  purfes  at  his  feet,  told  him,  that 
as  he  enriched  himfelf  alone,  he  might  carry  on  the 
war  by  himfelf.  He  endeavoured  to  appeafe  them  as 
much  as  poffible  ;  but  the  fedition  being  fomented  by 
a  party  who  favoured  Pompey  the  great,  at  that  time 
afpiring  to  the  command  of  Lucullus's  army,  the  latter 
found  himfelf  obliged  to  fit  ftill  and  fee  Mithridates 
and  Tigranes  over-run  Cappadocia,  and  recover  all  Ar- 
menia and  great  part  of  Pontus.  They  would  have 
gained  much  greater  advantages,  had  not  a  fon  of  Ti- 
granes taken  arms  againft  his  father,  and  obliged  him 
to  divide  his  troops.  The  father  and  fon  coming  to  a 
pitched  battle,  the  latter  was  defeated,  and  forced  lo 
fave  himfelf  in  Parthia,  where  he  perfuaded  Phrahates, 
king  of  that  country,  to  affift  him  with  a  numerous  ar- 
my againft  his  father.  Phrahates  having  laid  fiege  to 
Artaxata,  Tigranes  the  elder  was  obliged  to  hide  him- 
felf in  the  mountainous  parts  of  his  kingdom ;  tip- 
on  which  the  king  of  Parthia  returned  home.  Of  this 
Tigranes  the  father  being  apprifed,  he  immediately 
abandoned  the  faftnefles  of  the  mountains  ;  and,  fall- 
ing upon  his  fon  at  Artaxata,  difperfed  the  rebels 
with  great  (laughter  ;  and  entered  his  metropolis  in 
triumph.  Tigranes  the  fon  firft  fled  to  Mithridates;  but 
finding  him  reduced  to  great  ftraits,  having  been  over- 
come a  few  days  before,  with  the  lofs  of  40,000  men, 
by  Pompey,  he  went  over  to  the  Romans,  and  led 
them  into  Armenia  againft  his  father  as  an  ally  of  Mi- 
thridates. 

Tigranes,  being  now  quite  difpirited,  and  unable  to 
make  head  againft  the  Romans,  refolved  at  once  to 
fubmit.  Accordingly  lie  waited  on  Pompey  in  his 
eamp,  and  having  delivered  his  fword  to  two  lienors, 
proftrated  himfelf  before  him,  and  laid  his  diadem  at 
his  feet.  Pompey,  however,  gave  him  a  gracious  re- 
ception, rcftored  him  the  kingdom  of  Armenia,  but 
fined  him  of  6000  talents  for  making  war  on  the  Ro- 
man people  without  caufe.  As  the  king  had  appealed 
to  the  Roman  general  for  juflice  againft  his  fon,  Pom- 
pey heard  both  parties  the  next  day,  and  made  the  fon 


governor  of  Gordyene  and  Sophene  ;  but  the  treafures  Armenli 
that  were  kept  in  the  latter  he  adjudged  to  die  father,  s""~v — 
becaufe  without  them  he  could  not  pay  the  fine.  The 
fon,  being  thus  difappointed,  endeavoured  firft  to  make 
his  efcape,  and  afterwards,  by  private  meflengers,  foli- 
cited  the  inhabitants  not  to  deliver  up  the  treafures  to 
his  father.  This  being  taken  very  much  amifs  by 
Pompey,  he  caufed  him  to  be  kept  in  irons  ;  and  even 
then  he  found  means  to  ftir  up  Phrahates  king  of  Par- 
thia, whofe  daughter  he  had  married,  againft  the  Ro- 
mans, and  to  form  a  confpiracy  againft  his  father's  life, 
whereupon  Pompey  fent  him  in  chains  to  Rome,  where 
he  was  kept  prifoner  in  the  houfe  of  L.Flavius  a  fena- 
tor,  till  the  tribunelhip  of  P.  Clodius,  who,  being 
bribed  with  a  large  fum  of  money,  fet  him  at  liberty  in 
fpite  of  Pompey  and  the  fenate. 

Tigranes  being  now  thoroughly  humbled,  willingly 
yielded  to  the  Romans  Cappadocia,  Syria  Cilicia,  and 
that  part  of  Phcenice  which  he  poflefled,  contenting 
himfelf  with  his  paternal  kingdom  ;  and  not  only  paid 
the  fine  laid  upon  him,  but  made  large  prefents  to 
Pompey,  and  all  the  officers  of  his  army,  which  pro- 
cured him  the  title  of  tie  friend  and  ally  of  the  Roman 
people.  He  afterwards  entered  into  a  war  with  Phra- 
hates king  of  Parthia,  by  whom  he  was  overcome,  and 
would  have  been  driven  out  of  his  kingdom,  had  not  a 
peace  been  brought  about  by  the  mediation  of  Pom- 
pey. He  ever  after  cultivated  a  ftrift  friend/hip  with 
the  Romans  ;  infomuch  that  he  not  only  refufed  to  re- 
ceive Mithridates,  who  fled  to  him  after  he  had  been 
routed  by  Pompey  near  Mount  Stella,  but  even  offered 
a  reward  of  100  talents  to  any  one  that  would  put  him 
to  death.  His  fecond  fon  alfo,  by  name  Sariafter, 
took  up  arms  againft  him  ;  but,  by  the  affiftance  of  the 
Romans,  that  rebellion  was  foon  quelled.  He  died  in 
the  85th  year  of  his  age;  and  was  fucceeded  by  his  fon 
Artuafdes,  called  by  Jofephus  Artabazes,  by  Orofius 
Artabanes,  and  by  others  Artoadiftes. 

From  this  time  to  the  time  of  Trajan  Armenia  was 
governed  by  its  own  kings  ;  but  as  they  were  plainly 
vaflals  to  the  Romans,  though  they  did  not  take  that 
title  till  the  reign  of  the  emperor  Nero,  their  hiftory 
falls  to  be  confidcrcd  under  that  of  the  Romans. 

By  Trajan  the  kingdom  of  Armenia  Major  was  re- 
duced to  the  form  of  a  Roman  province  ;  but  it  foon 
recovered  its  liberty,  and  was  again  governed  by  its 
own  kings  in  the  reigns  of  Conftandne  the  Great,  and 
his  fucceifor,  to  whom  the  kings  of  Armenia  were  feu- 
datories. In  the  reign  of  Juftin  II.  the  Saracens  fub- 
dued  and  held  till  the  irruption  of  the  Turks,  who 
poflefled  themfelves  of  this  kingdom,  and  gave  it  the 
name  of  Turcowania.  The  Turks,  after  the  reduction 
of  Armenia,  invaded  Perfia,  and  other  countries  fub- 
jeft  to  the  emperors  of  the  eaft  ;  which  gave  the  Ar- 
menians an  opportunity  of  making  off  the  Turkifli 
yoke,  and  fetting  up  kings  of  their  own,  by  whom 
they  were  governed  till  the  country  was  again  fubdued 
by  Occadan,  or,  as  fome  ftyle  him,  Heccata,  the  fon 
of  Cingis,  and  firft  cliam  of  the  Tartars.  Neither  was 
the  conqueft  of  Armenia  by  the  Tartars  (o  abfolute  as 
to  extirpate  the  race  of  their  kings  ;  feeing  we  read  of 
Haithon,  furnamed  the  Armenian,  reigning  fomc  time 
after,  and  going  in  perfon  to  treat  with  Mungo,  the 
great  cham  of  Tanary,  of  the  concerns  of  his  king- 
dom ;  and  in  our  chronicles  we  find  mention  made  of 
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Armenia.  Leo  king  of  Armenia,  who,  in  the  reign  of  Richard  II. 

' — " 'came  into  England  to  fucforaid  againil  the  Turks,  by 

whom  he  had  been  driven  from  his  kingdom.  In  the 
year  1472  of  the  Chriflian  aera,  Uflan  Caflanes  king  of 
Armenia  fucceeding  to  the  crown  of  Perfia,  made  Ar- 
menia a  province  of  that  empire  ;  in  which  ftate  it  con- 
tinued till  the  year  1  $22,  when  it  was  fubdued  by  Se- 
lim  II.  and  made  a  province  of  the  Turkifh  empire. 
Some  fay  that  Selim  I.  reduced  it  on  his  return  from 
Perfia,  where  he  had  gained  a  complete  victory  over 
the  great  Sophi  Ifmael.  But  Sanfovin  affures  us,  that 
in  the  reign  of  Selim  I.  who  died  in  1520,  both  the 
Leffer  and  Greater  Armenia  had  their  own  kings  ;  and 
adds,  that  Selim  caufed  the  head  of  the  king  of  the 
Lert'er  Armenia  to  be  cut  off  and  fent  to  Venice  as  a 
mark  of  his  victory.  We  read  no  where  elfe  of  any 
kings  of  Armenia  after  it  became  a  province  of  Perfia. 
Be  that  as  it  will,  the  Turkifh  annals  cited  by  Calvi- 
fius  inform  us,  that  Selim  II.  conquered  Armenia  in 
1522,  fince  which  time  it  has  ever  continued  fubjecT:  to 
the  Turks,  except  the  eaftern  part,  which  the  Perfians 
are  mailers  of  to  this  day. 

Concerning  Armenia  Minor  we  find  very  little  re- 
corded, except  what  has  been  already  mentioned,  and 
what  falls  under  the  Roman  hiflory.  It  was  made  a 
Roman  province  by  Vefpafian,  continued  fo  till  the 
divifion  of  the  empire,  when  it  was  fubjefted  to  the 
emperors  of  the  eaft ;  and,  on  the  decline  of  their  pow- 
er, was  fubdued  firft  by  the  Perfians,  and  afterwards 
by  the  Turks,  who  gave  it  the  name  of  Genech,  and 
have  kept  it  ever  fince. 

This  country  is  ftill  divided  into  the  Great  and  Small. 
Great  Armenia  comprehends  what  is  now  called  Tur- 
comania.  It  has  Georgia  on  the  north,  from  which 
it  is  feparated  by  high  mountains  ;  the  river  Euphra- 
tes on  the  weft ;  Diarbeker,  Curdiftan,  and  Aderbi- 
jan,  on  the  fouth  ;  and  Shirvan  on  the  eaft.  The  chief 
towns  in  that  part  of  Armenia  belonging  to  Turky  are, 
Arzum  the  capital,  near  the  fprings  of  the  Euphrates, 
a  large  city,  and  a  great  thoroughfare  for  the  caravans 
between  Turky  and  Perfia ;  Kara,  a  ftrong  city,  head 
of  the  government  of  the  fame  name  ;  Bayazid,  a  re- 
public of  Hurds,  near  mount  Ararat :  Baha,  another 
republic  of  the  fame  ;  and  Van  or  Wan,  on  the  lake 
Van,  the  head  of  a  government  of  the  fame  name; 
with  other  towns  of  lefs  note.  That  part  of  Armenia 
fubjecT:  to  Perfia  is  chiefly  contained  in  the  province  of 
Aran,  in  which  are  feveral  fine  towns  ;  as,  Erivan  or 
Rivan,  the  capital  of  the  whole  ;  Ganjals,  one  of  the 
fineft  cities  in  Perfia,  in  the  north  of  the  province, 
near  the  Kur;  Kapan,  on  the  fonth  fide,  near  the  Aras; 
befides  Nakchivan,  Aftabad  Sulfa,  Ordabad,  Baylakan 
or  Pilkan,  on  the  Aras ;  Berdah  and  Shilkah  on  the 
Kur. 

The  country  in  general  is  full  of  mountains  and  val- 
leys, lakes,  and  rivers  j  particularly  the  country  about 
the  three  churches,  near  Erivan,  is  admirably  fine,  be- 
ing full  of  rivulets,  which  render  it  extremely  fruitful. 
Befides  great  quantities  of  all  forts  of  grain,  here  are 
fields  of  a  prodigious  extent  covered  with  tobacco  : 
but  it  is  not  a  native  of  the  place,  though  fuppofed 
by  foine  to  be  the  terreftrial  paradife ;  for  it  all  came 
originally  from  America.  The  reft  of  the  country  pro- 
duces rice,  cotton,  flax,  melons,  and  grapes :  in  fhort, 
there  is  nothing  wanting  but  olives  ;  which  is  by  fome 


thought  to  prove  that  the  ark  could  not  reft  on  mount  Armenia. 

Ararat,  becaufe  the  dove  brought  an  olive  branch  in' » 

her  month,  and  this  tree  never  leaves  a  place  where  it 
once  grew.  It  feems,  however,  to  have  been  other- 
wife  anciently;  for  Strabo  tells  us,  that  the  olive  grew 
in  Gogarene,  a  province  of  Armenia.  They  got  oil  to 
burn  from  the  ricinus,  and  ufe  linfeed  oil  in  the  kit- 
chen. The  water-melons  are  as  cool  as  ice  in  the  hot- 
eft  day,  and  melt  in  the  mouth  :  the  beftare  produced 
in  the  falt-lands,  near  the  three  churches  and  the  ri- 
ver Aras.  After  rain,  the  fea-falt  lies  in  cryftals  up- 
on the  fields,  and  even  crackles  under  the  feet.  About 
ten  miles  from  the  three  churches,  in  the  road  to  Tef- 
lis,  there  are  pits  or  quarries  of  foffile  fait,  which  yield 
enough  to  fupply  all  Perfia,  without  being  exhauiled  : 
they  cut  it  into  large  pieces  like  ftone,  and  each  buf- 
falo carries  two  of  them  ;  the  mountain  from  whence 
it  is  dug  is  nothing  but  a  mafs  of  fait,  which  appears 
like  a  rock  of  filver,  when  the  fun  fhines,  on  the  pla- 
ces not  covered  with  earth. 

This  country  has  been  remarkable  for  its  extreme 
cold  from  the  remoteft  antiquity  :  Sir  John  Chardin 
tells  us,  that  he  found  ice  in  the  rivulets  in  the  morn- 
ings even  of  the  month  of  July.  In  many  places,  alfo, 
if  they  had  not  the  convenience  of  watering  their 
grounds,  they  would  be  almoft  entirely  barren. 

The  Armenians  are  an  honeft,  civil,  polite  people, 
fcarce  troubling  themfelves  about  any  thing  elfe  but 
trade,  which  they  carry  on  in  moft  parts  of  the  world, 
by  which  means  they  have  fpread  themfelves  over  the 
eaft,  and  alfo  great  part  of  Europe  ;  and  wherever  they 
come,  commerce  is  carried  on  with  fpirit  and  advan- 
tage. 

The  religion  of  the  Armenians  is  the  Chriflian,  of 
the  Eutychian  feci :  that  is,  they  own  but  one  nature 
in  Jefus  Chrift;  and  when  they  fpeak  of  thehypoftati- 
cal  union,  that  he  is  perfect  God  and  perfeclman  with- 
out mixture.  They  have  a  high  efteemfor  a  book  they 
call  the  Little  Gofpel,  which  treats  of  the  Infancy  of 
Jefus,  and  fays  that  the  Virgin  Mary  being  pregnant, 
her  filler  Salome  accufed  her  of  having  proftituted  her- 
felf;  to  which  the  Virgin  anfwered,  that  fhe  needed 
only  to  lay  her  hand  on  her  belly,  and  ihe  would  know 
how  ihe  came  to  be  with  child  ;  this  Salome  accord- 
ingly did,  and  fire  came  out  of  her  belly,  which  con- 
fumed  the  half  of  her  arm  ;  upon  which  fhe  acknow- 
ledged her  fault,  and  drew  it  back  :  after,  which  it  was 
healed  by  putting  it  to  the  fame  place. 

The  Armenian  clergy  confift  of  patriarchs,  arch- 
bifhops,  doctors,  fecular  priefts,  and  monks.  The  fe- 
cular  priefts  are  not  allowed  to  marry  a  fecond  time  ; 
and  therefore  they  take  care  to  choofe  young  healthy 
wives  :  they  maintain  themfelves  and  families  by  fol- 
lowing fome  occupation,  infomuch  that  they  have 
hardly  time  to  perform  their  ecclefiaftical  functions: 
they  lie  in  the  churches  on  the  vigils  of  thofe  days  they 
are  obliged  to  officiate. 

The  Armenian  monks  arc  of  the  order  of  St  Bafil ; 
and  every  Wednefday  and  Friday  they  eat  neither  fifh 
nor  eggs,  nor  oil,  nor  any  thing  made  of  milk,  and 
during  Lent  they  live  upon  nothing  but  roots :  they 
are  allowed  wine  only  on  the  Saturday  in  the  Holy 
Week,  and  meat  on  the  Eafter  Sunday.  Betides  the 
great  Lent,  they  have  four  others  of  eight  days  each, 
which  are  infticuted  to  prepare  for  the  four  great  fefti- 
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vals  of  tbc  Nativity,  the  Afcenfion,  die  Annunciation, 
and  of  St  George  ;  in  which  times  they  mull  not  fo 
much  as  fpeak  of  eggs,  fifh,  oil,  or  butter. 

The  Armenianshavefevenfacramcnts ;  baptifm,eon- 
firmation,  penance,  the  eucharift,  extreme  unclion,  or- 
ders and  matrimony.  In  baptifm,  the  child  is  plunged 
three  times  into  the  water,  and  the  fame  form  of  words 
that  i>  ufed  with  us  is  repeated  every  time;  the 
prieft  then  puts  a  fmall  cord  made  with  filk  and  cotton 
on  the  neck  of  the  infant,  and  anoints  his  forehead, 
chin,  ftomach,  arm-pits,  hands,  and  feet,  making  the 
iign  of  the  crofs  on  each  part.  When  the  child  is 
baptized,  he  is  carried  home  by  the  godfather  with 
the  found  of  drums  and  trumpets.  The  women  do  not 
go  to  church  till  forty  days  after  their  delivery  ;  and 
they  obferve  many  Jewilh  cufloms. 

At  the  communion,  to  which  infants  of  two  or  three 
months  old  are  admitted,  the  priefts  give  a  piece  of  the 
confecrated  hoft  foakc-d  in  the  confecrated  wine.  The 
elements  are  covered  with  a  great  veil,  and  placed  in  a 
cup-board  near  the  altar,  on  the  fide  of  the  gofpels. 
When  the  prieft  takes  the  chalice  and  pattin,  he  is  fol- 
lowed by  his  deacons  and  fubdeacons,  with  flambeaux 
and  plates  of  copper  furnifhed  with  bells :  in  this  man- 
ner, with  a  cenfcr  before  him,  he  goes  in  proceffion 
round  the  fanctuary  ;  he  then  fets  them  on  the  altar, 
pronounces  the  words  of  confecration,  and  turns  him- 
felf  to  the  people,  who  fall  down,  kifs  the  earth,  and 
beat  their  breads :  then,  after  taking  it  himfelf,  he 
distributes  the  hoft  foakedin  wine  to  the  people. 

The  Armenians  feem  to  place  the  chief  part  of  their 
religion  in  failings  and  abftinences :  and  among  the 
clergy,  the  higher  the  degree  the  lower  they  muft 
live  ;  infomuch  that  it  is  faid  the  archbiihops  live  on 
nothing  but  pulfe.  They  confecrate  holy  water  but 
once  a-year  ;  at  which  time  every  one  fills  a  pot  and 
carries  it  home,  which  brings  in  aconfiderablc  revenue 
to  the  church. 

ARMENICA.     See  Prunus. 

ARMENIAN,  fomething  belonging  to  or  produced 
in  Armenia  :  thus  we  fay,  Armenian  bole,  Ar??ietiian 
[lone,  &c.    See  Bole  and  Armenvs  Lapis. 

ARMENTIERS,  a  fmall  handfome  town  of  the 
Netherlands,  in  the  county  of  Flanders,  and  diftrict 
of  Ypres.  It  was  taken  by  Lewis  XIV.  in  1667,  who 
difmantled  it ;  and  it  now  belongs  to  the  French.  It 
is  feated  on  the  river  Lis.  E.  Long.  3.  3.  N.  Lat. 
50.  40. 

ARMENUS  lapis,  Ar?nenian [lone,  in  natural  hif- 
tory,  a  mineral  fubftance,  which  is  but  improperly  call- 
ed a.Jlone  ;  being  no  other  than  an  ocherous  earth,  and 
properly  called  blue  ochre.  It  is  a  very  valuable  fub- 
ftance in  painting,  being  a  bright  and  lively  blue.  It 
was  in  fo  high  efteem  as  paint  among  the  ancients,  that 
counterfeits  were  continually  attempted  to  ferve  in  its 
place.  Theophraftus  has  recorded  it  as  a  thing  judged 
worthy  a  place  in  the  Egyptian  annals,  which  of  their 
kings  had  the  honour  of  inventing  the  factitious  kind  ; 
and  he  tells  us  the  genuine  native  fubftance  was  a  thing 
of  that  value,  that  prefents  were  made  of  it  to  great 
perfons,  and  that  the  Phoenicians  paid  their  tribute  in 
it. — It  is  a  very  beautiful  earth,  of  an  even  and  regular 
texture  ;  ami  of  a  fine  blue,  fometimes  deeper,  fome- 
times  paler,  and  frequently  mixed  with  green.  It  is 
foft,  tender,  and  light;  of  an  even,  but  fomewhatdufty, 


furface ;  it  adheres  firmly  to  the  tongue,  and  is  dry,  Amiers. 
but  not  harfh  to  the  touch.     It  eafily  breaks  between        II 
the  fingers,  and  does  not  ftain  the  hands.     It  is  of  a  Arm""ans' 
brackilh  difagreeable  tafte,  and  does  not  ferment  with 
acids.     It  is  a  very  fcarce  foflil ;  but  fs  found  very  pure, 
though  in  but  fmall  quantities,  in  the  mines  at  Goftc- 
laer  in  Saxony.     It  is  frequently  found  fpotted  with 
green,  and  fometimes  with  black;  and  very  often  is 
mixed  among  the  green  ochre,  called  berggrutn  by  the 
Germans,  which  has  thence  been  erroneoufty  called  by 
its  name.     See  further  the  article  Bice. 

AMIERS,  a  town  of  Hainhault,  in  the  French  Ne- 
therlands, feated  on  the  river  Samber.  E.  Long.  3.  45;. 
N.  Lat.  50.  1  j. 

ARMIGER,  a  title  of  dignity,  belonging  to  fuch 
gentlemen  as  bear  arms :  and  thefe  are  either  by  cur- 
tefy,  as  fons  of  noblemen,  eldeft  fons  of  knights,  &c. ; 
or  by  creation,  fuch  as  the  king's  fervants,  &c.  See 
Esquire. 

ARMILLARY,  in  a  general  fenfe,  fomething  con- 
futing of  rings  or  circles. 

Armillabx  Sphere,  an  artificial  fphere  compofed  of 
a  number  of  circles  of  the  mundane  fphere,  put  toge- 
ther in  their  natural  order,  to  eafe  and  affift  the  ima- 
gination in  conceiving  the  conftitution  of  the  heavens, 
and  the  motions  of  the  celeftial  bodies.  The  armillary 
fphere  revolves  upon  its  axis  within  a  filvered  horizon, 
which  is  divided  into  degrees,  and  moveable  every  way 
upon  a  brafs  fupporter.  The  other  parts  are  the  equi- 
noctial, zodiac,  meridian,  the  two  tropics,  and  the 
two  poplar  circles.     See  Geography. 

ARMILUSTRIUM,  in  Roman  antiquity,  a  feaft 
held  among  the  Romans,  in  which  they  facrificed, 
armed  to  the  found  of  trumpets. 

ARMINIANS,  a  religious  feet,  or  party,  which  a- 
rofe  in  Holland,  by  a  feparation  from  the  Calvinifts. 
They  followed  the  doctrine  of  Arminus  (fee  the  next 
article) ;  who,  thinking  the  doctrine  of  Calvin,  with 
regard  to  free-will,  prcdeftination,  and  grace,  too  fe- 
vere,  began  to  exprefs  his  doubts  concerning  them  in 
the  year  1591 ;  and  upon  further  inquiry  adopted  fen- 
timents  more  nearly  refembling  thofe  of  the  Lutherans 
than  of  the  Calvinifts.  After  his  appointment  to  the 
theological  chair  at  Leyden,  he  thought  it  his  duty  to 
avow  and  vindicate  the  principles  which  he  had  em- 
braced ;  and  the  freedom  with  which  he  publimed  and 
defended  them  expofed  him  to  the  refentment  of  thofe 
that  adhered  to  the  theological  fyftem  of  Geneva,  which 
then  prevailed  in  Holland ;  but  his  principal  opponent 
wasGomar,  his  colleague.  The  controverfy  which 
was  thus  begun,  became  more  general  after  the  death 
of  Arminius,  in  the  year  1609,  and  threatened  to  in- 
volve the  United  Provinces  in  civil  difcord.  The  Ar- 
minian  tenets  gained  ground  under  the  mild  and  fa- 
vourable treatment  of  the  magiftrates  of  Holland,  and 
were  adopted  by  feveral  perfons  of  merit  and  diftiliction. 
The  Calvinifts,  or  Gomarifts,  as  they  were  now  called, 
appealed  to  a  national  fynod  :  accordingly  the  fynod 
of  Dort  was  convened  by  order  of  the  States  General, 
in  1618,  and  was  compofed  of  ecclefiaftical  deputies 
from  the  United  Provinces,  as  well  as  from  the  reform- 
ed churches  of  England,  Heffia,  Bremen,  Switzerland, 
and  the  Palatinate.  The  principal  advocate  in  favour 
of  the  Arminians  was  Epilcopius,  who  at  that  time 
was  profeilbr  of  divinity  at  Leyden.  It  was  firft  pro- 
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Arminians  pofed  to  difcufs  the  principal  fubjects  in  difpute,  arid 
" th Jt  the  Arminians  fliould  be  allowed  to  Hate  and  vin- 
dicate the  grounds  on  which  their  opinions  were  found- 
ed :  but  forae  difference  ariliug  as  to  the  proper  mode 
of  conducting  the  debate,  the  Arminians  were  exclud- 
ed from  the  aflcmbly ;  their  cafe  was  tried  in  their 
abfence  ;  and  they  were  pronounced  guilty  of  pcftilen- 
tial  errors,  and  condemned  as  corrupters  of  the  true 
religion.  In  coufequence  of  this  decilion,  they  were 
treated  with  great  feverity  ;  they  were  deprived  of  all 
their  polls  and  employments;  their  rainifters  were  fi- 
lenced,  and  their  congregations  were  fupprelfed.  How- 
ever, after  the  death  of  prince  Maurice,  who  had  been 
a  violeut  partizan  in  favour  of  the  Gomarifts,  in  the 
year  1625,  the  Arminian  exiles  were  reitored  to  their 
former  reputation  and  tranquillity  ;  and  under  the  to- 
leration of  the  itate,  they  ereflxd  churches  and  found- 
ed a  college  at  Amfterdam,  appointing  Epifcopius  to 
be  the  firft  theological  profeflbr.  The  Arminian  fyftem 
has  very  much  prevailed  in  England  fince  the  time  of 
arch bi (hop  Laud,  and  its  votaries  in  other  countries  are 
very  numerous. 

The  diflinguifhing  tenets  of  the  Arminians  may  be 
comprifed  in  the  following  five  articles;  relating  to 
predestination,  univerfal  redemption,  the  corruption  of 
man,  converfion,  and  perfeverance. 

1.  With  refpect  to  the  firft,  they  maintained,  "That 
God,  from  all  eternity,  determined  to  bellow  falvation 
on  thofe  who  he  forefaw  would  perfevere  unto  the  end 
in  their  faith  in  Chrift  Jefus  ;  and  to  inflict  everlafting 
punifliments  on  thofe  who  fliould  continue  in  their  un- 
belief; and  refill  unto  the  end  his  divine  fuccours:  fo 
that  eleftion  was  conditional,  and  reprobation  in  like 
manner  the  refult  of  forefeen  infidelity  and  perfevering 
wickednefs." 

2.  On  the  fecond  point,  the  Arminians  taught,  "  That 
Jefus  Chrift  by  his  (offerings  and  death,  made  art.  a- 
tonement  for  the  fins  of  all  mankind  in  general,  and 
of  every  individual  in  particular ;  that,  however,  none 
but  thofe  who  believe  in  him  can  be  partakers  of  their 
divine  benefit." 

3.  On  the  third  article,  they  held,  "  That  true  faith 
cannot  proceed  from,  the  exercife  of  our  natural  facul- 
ties and  powers,  nor  from  the  force  and  operation  of 
free  will ;  fince  man,  in  confequence  of  his  natural 
corruption,  is  incapable  either  of  thinking  or  doing 
any  good  thing;  and  that  therefore  it  is  neceflary,  in 
order  to  his  converfion  and  falvation,  that  he  be  rege- 
nerated and  renewed  by  the  operation  of  the  Holy 
Ghoft,  which  is  the  gift  of  God  through  Jefus  Chrift." 

4.  "  That  this  divine  grace,  or  energy  of  the  Holy 
Ghoft,  begins  and  perfects  every  thing  that  can  be  call- 
ed good  in  man,'  and  confequently  all  good  works  are 
to  be  attributed- to  God  alone  ;  that,  neverthelefs,  this 
grace  is  offered  to  all,  and  does  not  force  men  to  act 
againft  their  inclination,  but  may  be  refilled  and  ren- 
dered ineffectual  by  the  perverfe  will  of  the  impenitent 
finner."  Some  modern  Arminians  interpret  this  and 
the  laft  article  with  a  greater  latitude. 

5.  "  That  God  gives  to  the  truly  faithful,  who  are 
regenerated  by  his  grace,  the  means  of  preferving 
themfelves  in  thisflate;"  and  though  the  firft  Armi- 
nians made  fome  doubt  with  refpect  to  the  doling  part 
of  this  article,    their  followers  uniformly  maintain, 
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<;   that  the  regenerate  may  lofe  truejuftifying faith,  for-  Arminius. 
feit  their  Hate  of  grace,  and  die  in  their  litis."  ' * ' 

The  modern  fy Item  of  Arminianifm  likewife,  found- 
ed on  a  comprchenfive  plan  projected  by  Arminius  him- 
fcl,  as  appears  from  a  paffage  in  his  laft  will,  extends 
the  limits  of  the  Chriftian  Church,  and  relaxes  the 
bonds  of  fraternal  communion  in  fuch  a  manner,  that 
Clniiliansof  all  feetsand  denominations,  whatever  their 
fentiments  and  opinions  may  be,  papifts  excepted,  may 
be  formed  into  one  religions  body,  and  live  together 
in  brotherly  love  and  concord.  But,  in  order  to  avoid 
the  reproach  of  being  altogether  unconnected  by  any 
common  principles,  Epifcopius  drew  up  a  confeflion 
of  faith,  expreflcd  for  the  molt  part  in  words  and 
phrafes  of  Holy  Scripture,  which  the  Arminians  have 
generally  adopted;  though  not  enjoined  upon  them  by 
any  authoritative  obligation.  The  Arminians  are  alfo 
called  Remonjlrauts,  from  an  humble  petition  intilled 
their  Remonjlrancc,  which,  in  the  year  1610,  they  ad- 
drelled  to  the  States  of  Holland.  Their  principal 
writers  are,  Arminius,  Epifcopius,  Vorftius,  Grotius, 
Curccllseus,  Limborch,  Le  Clerc,  and  Wetllein,  not  to 
mention  many  others  of  more  modern  date. 

ARMINIUS  (James),  whole  real  name  in  Low- 
Dutch  was  James  Harmanni,  a  famous  proteftant  di- 
vine, from  whom  the  modern  feet  of  Arminians  (fee 
the  preceding  article)  take  their  name,  was  born  at 
Oude-water,  in  Holland,  in  1560.  He  was  ordained 
minifler  at  Amfterdam  on  the  nth  of  Auguft  1588; 
when  he  foon  diftinguilhed  himfelf  by  his  fermons, 
which  were  remarkable  for  their folidity  and  learning, 
and  gained  him  univerfal  applaufe  :  but  Martin  Lydias, 
profeflbr  of  divinity  at  Franker,  judging  him  a  fit  per- 
fon  to  refute  a  writing  in  which  Beza's  doctrine  of 
predefiination  had  been  attacked  by  fome  minifters  of 
Delft,  Arminius  at  his  intreaties  undertook  the  talk; 
but  upon  thoroughly  examining  the  reafons  on  both 
fides,  he  came  into  the  opinions  he  propofed  to  deflroy, 
and  afterwards  went  full  farther  than  the' minifters  of 
Delft  had  done.  In  1600,  he  oppofed  thofe  who  main- 
tained that  minifters  fliould  fubferibe  the  confeflion  and 
catechifm  every  year.  In  1602,  a  peftilential  difeafe 
raged  at  Amfterdam,  during  which  he  acted  with  the 
greateft  refolution  and  courage,  in  aflifting  the  poor, 
and  comforting  the  fick ;  and  Lucas  Treclatius  and 
Francis  Junius  dying  of  that  difeafe  at  Leyden,  the  cu- 
rators of  that  univerfity  chofe  Arminius  profeflbr  of 
divinity  there,  and  he  was  afterwards  made  doctor  of 
divinity.  Difputes  upon  grace  were  foon  after  kindled 
in  that  univerfity ;  and  he  was  at  length  engaged  in  a 
new  conteft,  occafioned  by  a  difputation  of  his  con- 
cerning the  divinity  of  the  Son.  Thefe  contefls,  his 
continual  labour,  and  the  concern  of  feeing  his  reputa- 
tion blafted  by  a  multitude  of  (landers  in  relation  to 
his  opinions,  impaired  his  health,  and  threw  him  into 
a  fit  of  ficknefs,  of  which  he  died  on  the  19th  of  Oifto- 
ber  1609.  Arminius  was  efteemed  an  excellent  preach- 
er :  his  voice  was  low,  but  very  agreeable ;  and  his 
pronunciation  admirable :  he  was  eafy  and  affable  to 
perfons  of  all  ranks,  and  facetious  in  his  converfation 
amongft  his  friends.  His  great  defire  was,  that  Chrif- 
tians  would  bear  with  one  another  in  all  controverfies 
which  did  not  affect  the  fundamentals  of  their  religion ; 
and  when  they  perfecuted  each  other  for  points  of  in- 
U  a  difference, 
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curators  of  the  univerfity  of  Leyden  had  fo  great  a 
regard  for  him,  that  they  fettled  a  penfion  upon  bis 
wile  and  children.  He  leftfeveral  works,  viz.  i>"Dif- 
pirtationes  de  diverfis  Chriftianse  religionis  capitibus. 

2.  Orationes  itemque    tradatus  infigniores  aliquot. 

3.  Examen  modefti  libelliGulielmi  Perkinfii  de  predef- 
tinationis  modo  et  ordinc,  itemque  de  amplitudine 
gratis  divinae.  4.  Analyfis  capitis  noni  ad  Romanos. 
5.  Differtatio  de  vero  et  genuino  fenfu  capitis  feptimi 
epiftolas  ad  Romanos.  6.  Arnica  collatio  cum  D.  Fran- 
cifco  Junio  de  praedeftinatione  per  literas  habita.  7.  E- 
piftola  ad  Hippolytmn  a  collibus." 

ARMIRO,  a  town  of  Macedonia,  in  European  Tur- 
ky,  feated  on  the  Gulph  de  Velo.  E.Long.  23.40. 
N.  Lat.  38.  34.  ' 

ARMISTICE,  in  military  affairs,  a  temporary  truce 
or  celTation  of  arms  for  a  very  fhort  fpace  of  time.  The 
word  is  Latin,  armiftitium ;  and  compounded  of  anna} 
"  arms,"  and  Jlo",  to  Hand,  or  ftop." 

ARMOISIN,  a  filk  fluff,  or  kind  of  taffety,  manu- 
factured  in  the  Eaft-Indies,  at  Lyons  in  France,  and 
at  Lucca  in  Italy.  That  of  the  Indies  is  (lighter  than 
thofe  made  in  Europe. 

ARMONIAC.     See  Ammoniac. 

ARMON1CA.     See  Harmonica. 

ARMORIAL,  fomething  relating  to  arms,  or  coats 
of  arms.     See  Arms  and  Heraldry. 

ARMORIC,  or  Aremoric,  fomething  that  belongs 
to  the  province  of  Bretagne,  or  Britanny,  in  France. 
The  name  Armorica  was  antiently  given  to  all  the  nor- 
thern and  weftern  coaft  of  Gaul,  from  the  Pyreneans 
to  the  Rhine  ;  under  which  name  it  was  known  even  in 
Csefar's  time.  The  word  is  of  Bas  Breton  origin,  and 
denotes  as  much  as  maritime;  compounded,  according 
to  M.  Menage,  of  ar,  "  upon,"  and  more,  "  fca." 

ARMOFvIST,  a  perfon  fkilled  in  the  knowledge  of 
armory. ' 

ARMORUM  concussio,  the  clafhing  of  armour 
pracHfed  by  the  Roman  armies  previous  to  an  engage- 
ment, and  intended  to  ftrike  a  panic  into  theirenemies : 
It  always  followed  die  Clafficum  and  the  Barritus.  See 
Classicum  and  Barritus. 

ARMOUR,  a  defenfive  habit,  wherewith  to  cover 
and  fecure  the  body  from  the  attacks  of  an  enemy.  In 
ancient  ftatntes  this  is  frequently  called  harnefs. — Parts 
of  armour  are,  the  buckler,  cuirafs,  helmet,  coat  of 
mail,  gantlet,  &c. 

A  complete  armour  anciently  confifted  of  a  cafque 
"or  helm,  a  gorget,  cuirafs,  gantlets,  tafTes,  braflets, 
cuifhes,  and  covers  for  the  legs,  to  which  the  fpurs 
were  faftened.  This  they  called  armour  cape-a-pic ; 
and  was  the  wear  of  the  cavaliers  and  men  at  arms. — 
The  infantry  had  only  part  of  it ;  viz.  a  pot  or  head- 
piece, a  cuirafs,  and  tafTes;  but  all  light.  Laftly,  the 
horfes  themfelves  had  their  armour,  wherewith  to  co- 
ver the  bead  and  neck. — Of  all  this  furniture  of  war, 
fcarce  any  thing  is  now  retained  except  the  cuirafs; 
the  gorget  or  neck  piece,  worn  by  officers,  being  at 
prcfent  only  a  badge  of  honour,  and  of  no  defence. 

The  gallantry  of  going  to  the  battle  naked,  without 
any  defenfive  armour,  prevailed  fo  far,  that  the  French, 
during  the  reign  of  Lewis  XIV.  were  obliged  to  be 
continually  i (Tiling  ordinances  to  rertrainit;  in  confe- 
rence of  which  the  general  officers,  and  thofe  of  the 


cavalry,  were  obliged  to  refume  the  cuirafs,  which  yet 
has  been  but  ill  obferved. 

Arjmovr,  Coat,  is  the  efcutchcon  of  any  perfon,  or 
family,  with  its  feveral  charges,  and  other  furniture ; 

as  mantling,  creft,  fupporters,  motto,  &c Thus  we 

fay>  a  gentleman  of  coat-armour;  meaning  one  who 
bears  arms. 

ARMOURER,    a   maker  of  arms,    or  armour 

The  Roman  armourers  were  difpofed  in  certain  places 
in  the  empire,  it  being  forbid  either  to  fell,  or  buy,  or 
make  arms  elfewhere.  They  were  exempt  from  all 
offices  and  taxes,  and  received  a  falary  from  the  public. 

When  once  they  had  taken  the  employment  on 
themfelves,  neither  they,  nor  their  children,  were  al- 
lowed to  quit  it.  To  prevent  this,  they  had  a  kind  of 
note,  or  ftigma,  impreffed  on  the  arm,  whereby  they 
might  be  known.  If  any  of  them  fled,  or  fecreted 
their  ware,  the  reft  were  obliged  to  anfwer  for  him ; 
on  account  of  which,  the  effects  of  fuch  as  died  with- 
out a  legal  heir  went  to  the  college. — There  were  15 
armamentaries,  or  repofitories  of  arms,  in  the  Eaftem 
empire,  placed  near  the  frontiers,  and  19  in  the  Weftern. 

Armourer  of a  /hip,  a  perfon  whofe  office  is  to  take 
care  that  the  arms  be  in  a  condition  fit  for  fervice. 

ARMOURY,  a  ftore-houfe  of  arms,  or  a  place 
wherein  military  habiliments  are  kept,  to  be  ready  for 
ufe.  There  are  armouries  in  theTower  of  London,  and 
in  all  arfenals,  citadels,  caftles,  &c. 

Armoury  is  alfo  ufed  for  a  branch  of  heraldry ;  be- 
ing the  knowledge  of  coat-armours,  as  to  their  blazons, 
and  varions  intendments. 

ARMOZA,  or  Harmozia,  a  town  in  Carmania, 
at  the  mouth  of  the  Anamis,  which  falls  into  thePer- 
fian  gulph,  fArrian)  ;  Armuza,  (Ptolemy) ;  and  from 
this  the  neighbouring  ifland,  and  a  fmall  kingdom,  take 
the  modern  name  of  Ormus.  E.  Long.  56.  17.  N.  Lat. 
27.  20. 

ARMS,  ARMA,in  a  general  fenfe,  includes  all  kinds 
of  weapons,  whether  for  defence  or  offence.  Nicod  de- 
rives the  word  from  the  Latin  phrafe  quod  operiant  ar- 
mos,  becaufe  they  cover  the  fhoulders  or  fides ;  but 
Varro  derives  arma,  ab  arcendt,  to  quod  arceanthofles. 
It  is  fnppofed  that  the  firft  artificial  arms  were  of  wood, 
and  were  only  employed  againft  beafts ;  and  that  Bc- 
lus,  the  fon  of  Nimrod,  was  the  firft  that  waged  war: 
whence,  according  to  fome  came  the  appellation  hel- 
ium. Diodorus  Siculus  takes  Belus  to  be  the  fame 
with  Mars,  who  firft  trained  foldiers  up  to  battle. — 
Arms  of  ftone,  and  even  of  brafs,  appear  to  have  been 
ufed  before  they  came  to  iron  and  fteel.  Jofephus  af- 
fures  us,  that  the  patriarch  Jofeph  firft  taught  the  ufe 
of  iron  arms  in  Egypt,  arming  the  troops  of  Pharoah 
with  a  cafque  and  buckler. 

What  contributed  mod  to  render  the  Romans  maf- 
ters  of  the  world,  was,  that  having  fucceffively  war- 
red againft  all  nations,  they  conftantly  renounced  their 
own  methods,  arms,  &c.  whenever  they  met  with  bet- 
ter. Thus  Romulus  during  his  war  with  the  Sabins, 
a  bold  and  warlike  nation,  adopted  their  broad  buck- 
ler in  lieu  of  ihe  fmall  Argian  buckler,  which  he  had 
ufed  till  that  time. 

The  principal  arms  of  the  ancient  Britcns  were  hat- 
chets, fcythes,  lances,  fwords,  and  bucklers:  the  Sax- 
ons, &c.  brought  in  the  halbard,  bow,  arrows,  £rba- 
lets,  &c.     By  the  ancient  laws  of  England,  every  man 
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Arms,  was  obliged  to  bear  arms*  except  the  judges  and  cler- 
— v — -1  gy.  Under  Henry  VIII.  it  was  exprefsly  enjoined  on 
all  perfons  to  be  regularly  inftrucled,  even  from  their 
their  tender  years,  in  the  excrcife  of  the  arms  then  in 
ufe  :  viz.  the  long  bow  and  arrows  ;  and  to  be  provided 
with  a  certain  number  of  them.     33  H.  VIII. 

Arms,  Arma,  in  law,  are  extended  to  anything 
which  a  man  takes  in  his  hand  in  his  wrath,  to  call 
ar,  or  flrike  another 

By  the  common  law,  it  is  an  offence  for  perfons  to 
go  or  ride  armed  with  dangerous  weapons  :  but  gentle- 
men may  wear  common  armour,  according  to  their 
quality,  &c.  3d  Inft.  The  king  may  prohibit  force  of 
arms,  and  pnnilh  offenders  according  to  law;  and  here- 
in every  fubjeet  is  bound  to  be  aiding.  Stat.  7.  Edw.  I. 
None  fliall  come  with  force  and  arms  before  the  king's 
juftices,  nor  ride  armed  in  affray  of  the  peace,  on 
pain  to  forfeit  their  armour,  and  to  fuffer  imprifon- 
ment,  &c.  2  Ed.  III.  c.  3. 

The  importation  of  arms  and  ammunition  are  pro- 
hibited by  t  Jac.  II.  c.  8.  and  by  1  W.  and  M.  ftat.  2. 
c.  2.  Proteflant  fubjefts  may  have  arms  for  their  de- 
fence. So  likewife  arms,  &c.  fhipped  after  prohibition, 
are  forfeited  by  29  Geo.  I.  c.  16.  fee.  2. 

Arms  of  offence  in  ufe  among  11s  at  prefent  are,  the 
fword,  piftol,  mufket,  bayonet,  pike,  Sic. 

The  arms  of  the  Highlanders  are,  the  broad  fword, 
target,  poignard,  and  whinyar  or  durk,  &c.  There 
are  feveral  afts  of  parliament  for  difarming  the  High- 
landers; fee  1  Geo.  I.  c.  54. ;  11  Geo.  I.  c.  26.; 
19  Geo.  II.  c.  39.  j  21  Geo.  II.  c.  34. ;  26  Geo.  II. 
c.  22.  and  29. 

Fire- Arms  are  thofe  charged  with  powder  and  ball : 
fuch  are  cannon,  mortars,  and  other  ordnance  ;  muf- 
kets,  carabines,  piftols,  and  even  bombs,  granadoes, 
carcaffes,  &c.     In  the  hifiory  of  the  Royal  Academy 
-,  for  the  year  1 707,  we  have  an  account  of  fome  experi- 

ments made  with  fire-arms  differently  loaded  by  M. 
Caflini.  Among  other  things  he  obferves,  that  by 
loading  the  piece  with  a  ball  which  is  fomewhat  lefs 
than  the  calibre,  and  only  laying  a  little  gunpowder 
below  the  ball  and  a  good  deal  above  it,  it  will  yield  a 
vehement  noife,  but  have  no  fenfible  effecT;  or  impulfe 
on  the  ball.  This  he  takes  to  have  been  all  the  fecrct 
of  thofe  people  who  pretended  to  fell  the  art  of  render- 
ing one's  felf  invulnerable  or  fhot-proof. 

Arms,  pafs  of  was  a  kind  of  combat  in  ufe  among 
the  ancient  cavaliers. 

Arms,  /land  of.  A  ftand  of  arms  fignifies  a  mufket, 
a  bayonet,  a  fword,  belt,  and  cartridge-box. 

Arms  of  parade,  or  courtej),  were  thofe  ufed  in  the 
ancient  juftsand  tournaments  ;  which  were  commonly 
unfliod  lances,  fwords  without  edge  or  point,  wooden 
fwords,  and  even  canes. 

Arms  denote  the  natural  weapons,  or  parts  of  de- 
fence, of  beafts :  as  clsws,  teeth,  mfks  of  elephants, 
beaks  of  birds,  &c. 

Arms  are  alfo  ufed  figuratively  for  the  prpfefficn  of 
afoldier.     Thus  we  fay,  he  was  bred  to  arms. 

Arms,  or  Armories,  are  alfb  ufed  in  heraldry  for 
marks  of  dignity  and  honour,  regularly  compofed  of 
certain  figures  and  colours,  given  or  authorifed  by  fovc- 
freigns,  and  borne  in  banners,  fhields,  coats,  Sec.  for 
the  diftinelion  of  perfons,  families,  and  ftates ;  and  paf- 
fing  by  defcent  to  pofUrity.     They  are  called  arms, 


in  regard  they  are  borne  principally  on  the  buckler,  Ami. 
cuirafs,  banners,  and  other  apparatus  of  war.  They  are  '  ** 
alfo  called  coats  of  arms,  coat  armour,  &c.  becauie  an- 
ciently embroidered  on  fur-coats,  &c.  See  Herald- 
ry. Some  will  have  the  name  to  have  been  firft  oc- 
cafioned  by  the  ancient  knights,  who  in  their  jufls  and 
tournaments  bore  certain  marks  (which  were  frequently 
their  miftrefs's  favours)  in  their  armour,  i.e.  their 
helms  or  fbicld,  to  diftinguifh  them  from  each  other. 

Arms,  at  prefent,  follow  the  nature  of  titles, 
which  being  made  hereditary,  thefe  are  alfo  become 
fo,  being  the  feveral  marks  for  diltinguifhing  of  fa- 
milies and  kindreds,  as  names  arc  of  perfons  and  in- 
dividuals. 

Arms  are  varioufly  diftinguifhed  by  the  Heralds. 

Arms  of  alliance,  are  thofe  which  families  or  pri- 
vate perfons  join  to  their  own,  to  denote  die  alliances 
which  they  have  contracted  by  marriage. 

Arms,  affiwiptive,  are  fuch  as  a  man  has  a  right  to 
affumeof  himfelf,  in  virtue  of  fome  gallant  action. 

As,  if  a  man  who  is  no  gentleman  of  blood,  nor 
has  coat  armour,  takes  a  gentleman,  lord,  or  prince, 
prifoner,  in  any  lawful  war;  he  becomes  intitled  to 
bear  the  fhield  of  fuch  prifoner,  and  enjoy  it  to  him 
and  his  heirs.  The  foundation  hereof  is  that  princi- 
ple in  military  law,  that  the  dominion  of  things  taken 
in  lawful  war  paffes  to  the  conqueror. 

Arms,  canting,  are  thofe  wherein  the  figures  bear 
an  allufion  to  the  name  of  the  family.  Such  are  thofe 
of  the  family  of  La  Tour  in  Auvergne,  who  bear  a 
tower ;  that  of  the  family  of  Prado  in  Spain,  whofe 
field  is  a  meadow.  Moft  authors  hold  thefe  the  moft 
noble  and  regular,  and  is  fhown  by  an  infinity  of  in- 
ftances  produced  by  Father  Varenne  and  Menetrier. 
They  are  much  debafed,  when  they  come  to  partake 
of  the  Rebus. 

Arms,  charged,  are  fuch  as  retain  their  ancient  inte- 
grity and  value,  with  the  addition  of  fome  new  ho- 
nourable charge  or  bearing,  in  confideration  of  fome 
noble  action. 

Arms  of  community,  are  thofe  of  bifhoprics,  cities, 
univcrfities,  and  other  bodies  corporate. 

Arms  of  conceffion,  or  augmentation  of  honour,  are 
either  entire  arms,  or  elfe  one  or  more  figures  given 
by  princes,  as  a  reward  for  fome  extraordinary 
fervicc. 

Arms  of  dominion,  are  thofe  which  emperors,  kings, 
and  fovereign  ftates  bear ;  being  annexed  to  the  ter- 
ritories which  they  poffefs.  Thus  the  three  lions  are 
the  arms  of  England  ;  the  fleurs  de  lys  thofe  of  France, 
&c. 

Arms  of  family,  or  paternal  arms,  are  fuch  as  be- 
long to  a  particular  family,  and  which  no  other  perfon 
has  a  right  to  affume. 

Arms,  full,  or  entire,  are  fuch  as  retain  their  pri- 
mitive purity,  integrity,  or  value  ;  without  any  alter- 
ations, diminutions,  abatements,  or  the  like.  It  is  a 
rule,  that  the  fimpler  and  lefs  diverfified  the  arms,  the 
more  noble  and  ancient  they  are.  For  this  reafon  Gar- 
cias  Ximenes,  firfl  king  of  Navarre,  and  hrs  fucceffors 
for  feveral  ages,  bore  only  gules,  without  any  figure 
at  all. 

The  arms  of  princes  of  the  blood,  of  all  younger 

fons,  and  junior  families,  are  not  pure  and  full ;  but 

diftinguifhed  and  diminifhed  by  proper  differences,  &c. 

U  u  2  Arms 
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Arms  of  patronage,  are  thofe  which  governors  of 
provinces,  lords  of  manors,  &c.  add  to  their  family 
arms,  in  token  of  their  peculiar  fuperiority  and  juris- 
diction. 

Arms  of  pretenfon,  are  thofe  of  fuch  kingdoms  or 
territories  to  which  a  prince  or  lord  has  fome  claim, 
and  which  he  adds  to  his  own,  though  the  kingdoms 
or  territories  be  poiTefTed  by  a  foreign  prince  or  other 
lord.  Thus  the  kings  of  England  have  quartered  the 
arms  of  France  with  their  own,  ever  fince  the  claim 
of  Edward  III.  to  that  kingdom,  in  1330. 

Arms  of  fucceflion,  are  aifumed  by  thofe  who  inhe- 
rit eftates,  manors,  &c.  by  will,  entail,  or  donation, 
and  which  they  either  impale  or  quarter  with  their 
own  arms. 

Amis  are  alfo  faid  to  be  parted,  couped,  quartered, 
fee. 

Arms  are  faid  to  be  fa/fe  and  irregular,  when  there 
is  fomething  in  them  contrary  to  the  eftablifhed  rules  of 
heraldry.  As,  when  metal  is  put  on  metal,  or  colour 
on  colour,  &c. 

The  laws  and  other  affairs  of  arms,  with  the  cog- 
nizance of  offences  committed  therein,  belong  to  the 
marfhals  and  colleges  of  arms. 

Arms  in  falconry,  denote  the  legs  of  an  hawk, 
from  the  thigh  to  the  foot.     See  Falconry. 

ARMSTRONG  (Dr  John),  an  eminent  phyfi- 
cian,  poet,  and  mifcellaneous  writer,  was  born  in 
Caflleton  parifh,  Roxburghfhirc,  where  his  father  and 
brother  were  minifters ;  completed  his  education  in  the 
univerfky  of  Edinburgh,  where  he  took  his  degree  in 
phyfic.  Feb.  4,  1732,  with  much  reputation;  and  pub- 
limed  his  thelis,  as  the  forms  of  that  univerfity  re- 
quire ;  the  fubjeet  was,  De  iabe  purulenta.  In  173J 
he  published  a  little  humourous  fugitive  pamphlet  in 
8vo,  entitled,  "  An  Eflay  for  abridging  the  ftudy  of 
Pbyfic  ;  to  which  is  added  a  Dialogue  betwixt  Hygeia, 
Mercury,  and  Pluto,  relating  to  the  Practice  of  Phy- 
fic, as  it  is  managed  by  a  certain  illnflrious  Society. 
As  alfo  an  Epiftle  from  Ufbek  the  Perfian  to  Jofhua 
Ward,  Efq."  This  piece  contains  much  fun  and 
drollery:  in  the  dialogue  he  has  caught  the  very  fpirit 
of  Lucian.  In  1737  he  publifhed  A  Synopfis  of  the 
Hiftory  and  Cure  of  the  Venereal  Difeafes,  8vo.  This 
was  foon  followed  by  the  0 economy  of  hove ;  a  poem 
which  has  much  merit :  but  it  niuft  be  confeffed  it  is 
too  ftrongly  tinctured  with  the  licentioufnefs  of  Ovid. 
It  is  faid,  however,  that  his  maturer  judgment  ex- 
punged many  of  the  luxuriances  of  youthful  fancy, 
in  an  edition  "  revifed  and  corrected  by  the  author"  in 
1768.  it  appears  by  one  of  the  cafes  on  literary  pro- 
perty, that  Mr  Millar  paid  50  guineas  for  the  copy- 
right of  this  poem,  which  was  intended  as  a  burlefque 
on  fome  dictatic  writers.  It  has  been  obferved  of  Dr 
Armflrong,  that  his  works  have  great  inequalities, 
fome  of  them  being  pofTcfled  of  every  requifite  to  be 
fought  after  in  the  molt  perfect  composition,  while 
others  can  hardly  be  confidered  as  fuperior  to  the  pro- 
ductions of  mediocrity.  The  Art  of  pre ■  frying  Health, 
his  beft  performance,  which  was  publifhed  in  1 744, 
will  tranfmit  his  name  to  pofterity  as  one  of  the  firft 
Englifh  writers,  has  been  honoured  with  the  following 
\DrM<ti-  tcftimony  of  a  refpectabic  critic.  On  this  work  we 
itnzu'itnf-  fl,a]j  alfo  tranferibe  a  beautiful  elogium  from  an  emi- 
'"itJkb        ncnt  phyficianj:  "  Of  all  the  poetical  performances 


on  this  fubjeet  that  have  come  to  my  hands.  Dr  Arm-  Armftrong 
llrong's  Art  of  prcferving  health  is  by  far  the  belt.         II 
To  quote  every  charming  defcription  and  beautiful  paf-     Army- 

fage  of  this  poem,  one  mult  tranferibe  the  whole.   "We  ' <^—J 

cannot,  however,  expect  new  rules,  where  the  prin- 
cipal defign  was  to  raife  and  warm  the  heart  into  a 
compliance  with  the  folid  precepts  of  the  ancients 
which  he  has  enforced  with  great  Strength  and  ele- 
gance. And  upon  the  Whole,  he  has  convinced  us  by 
his  own  example,  that  we  ought  not  to  blame  antiquity 
for  acknowledging 

One  power  of  phyfic,  melody,  and  fong." 
In  1746  Dr  Armftrong  was  appointed  one  of  the  phy- 
ficians  to  the  hofpital  for  lame  and  fick  foldiers  behind 
Buckingham  houfe.  In  17C1  he  publifhed  his  poem 
on  Benevolence,  in  folio;  and  in  1753,  "  Tafte,  an 
epiflletoa  young  Critic."  In  1758  appeared,  "Sketches, 
or  Effays  on  various  fubjects,  by  Lanncelot  Temple, 
Efq;  in  two  parts."  In  this  production,  which  poffeffes 
much  humour  and  knowledge  of  the  world,  and  which 
had  a  remarkably  rapid  fale,  he  is  fuppofed  to  have 
been  affifted  by  Mr  Wilkes.  In  1760  he  had  the  ho- 
nour of  being  appointed  phyfician  to  the  army  in  Germa- 
ny, where  in  1761  he  wrote  a  poem  called  "  Day,  an 
Epiftle  to  John  Wilkes  of  Aylefbury,  Efq;"  In  this  po- 
em, which  is  not  collected  in  his  works,  he  wantonly 
hazarded  a  reflection  on  Churchill,  which  drew  on  him 
the  ferpent-toothed  vengeance  of  that  feverefl  of  fati- 
rifts,  whofe  embalming  or  corrofive  pen  could  deify  or 
lampoon  any  man,  according  as  he  acqniefced  with,  or 
diffented,  from  his  political  principles.  In  1770  Dr 
Armftrong  publifhed  a  collection  of  "  Mifcellanies  in 
2  vols. ;  containing,  r.  The  Art  of  preferving  Health. 
2.  Of  Benevolence,  an  Epiftle  to  Eumenes.  3.  Tafte, 
an  Epiftle  to  a  youg  critic,  1 75 3.  4.  Imitations  of 
Shakefpeare  and  Spencer.  j.The  Univerfal  Almanac, 
by  Noureddin  Ali.  6.  The  Forced  Marriage,  a  tra- 
gedy. 7.  Sketches."  In  1771  he  publifhed  "  Afhort 
ramble  through  fome  parts  of  France  and  Italy,  by 
Launcelot  Temple  :  and  in  1773,  in  his  own  name,  a 
quarto  pamphlet,  under  the  title  of  Medical  Ejfays ; 
towards  the  conclufion  of  which,  he  accounts  for  his 
not  having  fnch  extenfive  practice  as  fome  of  his  bre- 
thren, from  his  not  being  qualified  to  employ  the  ufual 
means,  from  a  ticklifh  ftate  of  fpirits,  and  a  diftera- 
pered  excefs  of  fenfibility.  He  complains  much  of 
the  behaviour  of  fome  of  his  brethren,  of  the  herd  of 
critics,  and  particularly  of  the  reviewers.  He  died  in 
Sept.  1779  ;  and  to  the  no  fmall  furprife  of  his  friends, 
left  behind  him  more  than  L.300  faved  out  of  a  very 
moderate  income,  arifing  principally  from  hishalf-pay. 

ARMUYDEN,  a  fea-port  town  of  the  United  pro- 
vinces, in  the  idand  of  Walcherin,  formerly  very  floii- 
rifhing;  but  now  inconfiderable,  the  fea  having  flopped 
up  the  harbour.  The  fait- works  are  its  chief  refource. 
E.  Long.  3.  40.  N.  Lat.  51  30. 

ARMY,  a  large  number  of  foldiers,  confifting  of 
horfe  and  foot,  completely  armed,  and  provided  with 
artillery,  ammunition,  provilions,  &c.  under  the  com- 
mand of  one  general,  having  lieutenant-generals,  ma- 
jor-generals, brigadiers,  and  other  officers,  under  him. 
An  army  is  compofed  of  fqnadrons  and  battalions  ;  and 
is  ufnally  divided  into  three  corps,  and  formed  into 
three  lines:  the  firft  line  is  called  the  van-guard,  the 
fecond  the  main-body,  and  the  third  the  rsar-gitard  or 
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Army,  body  ofre/crve.  The  middle  of  each  line  is  poilefTed 
—v——'  by  the  foot;  the  cavalry  form  the  right  and  left  wingof 
each  line  ;  and  fometimes  they  place  fquadrons  of  horfe 
in  the  intervals  between  the  battalions.  When  the  army 
is  drawn  up  in  order  of  battle,  the  horfe  are  placed  at 
five  feet  diflance  from  each  other,  and  the  footat  three. 
In  each  line  the  battalions  are  diftant  from  each  other 
i3o  feet,  which  is  nearly  equal  to  the  extent  of  their 
front;  and  the  fame  holds  of  the  fquadrons,  which  are 
about  300  feet  diftant,  the  extent  of  their  own  front. 
Thefe  intervals  are  left  for  the  fquadrons  and  battalions 
of  the  fecond  line  to  range  themfelves  againft  the  in- 
tervals of  the  firfl,  that  both  may  more  readily  march 
through  thefe  fpaces  to  the  enemy  :  the  firfl  line  is  u- 
fually  300  feet  diftant  from  the  fecond,  and  the  fecond 
from  the  third,  that  there  may  be  fufficient  room  to 
rally  when  the  fquadron3  and  battalions  are  broken. 
See  the  article  War. 

This  is  to  be  underflood  of  a  land-army  only.  A 
naval  or  fea-army  is  a  number  of  Ihips  of  war,  equip- 
ped and  manned  with  failors  and  mariners,  under  the 
command  of  an  admiral,  with  other  inferior  officers 
under  him.     See  Naval  Tactics. 

It  has  been  obferved,  that  in  Europe  a  prince  with 
a  million  of  fubjects  cannot  keep  an  army  of  above 
10,000  men,  without  ruining  himfelf.  It  was  other- 
wife  in  the  ancient  republics :  the  proportion  of  fol- 
diers  to  the  reft  of  the  people,  which  is  now  as  about 
1  to  100,  might  then  be  as  about  1  to  8.  The  reafon 
feems  owing  to  that  equal  portion  of  lands  which  the 
ancient  founders  of  commonwealths  made  among  their 
fubjects;  fo  that  every  man  had  a  confidcrable  proper- 
ty to  defend,  and  means  to  defend  it  with  :  whereas, 
now,  the  lands  and  riches  of  a  nation  being  fhared  a- 
mong  a  few,  the  reft  have  no  way  of  fubfifting  but  by 
trade,  arts,  and  the  like!  and  have  neither  any  free  pro- 
perty to  defend,  nor  means  to  enable  them  to  go  to  war 
in  defence  of  it,  without  ftarving  their  families.  A  large 
part  of  our  people  are  either  artifans  or  fervants,  and  fo 
only  minifter  to  the  luxury  and  effeminncy  of  the  great. 
While  the  equality  of  lands  fubfifted,  Rome,  though 
only  a  little  ftate,  being  refufed  the  fnccours  which  the 
Latins  were  obliged  to  furniih  after  the  taking  of  the 
city  in  the  confolate  of  Camillus,  prefently  raifed  ten 
legions  within  its  own  walls-;  which  was  more,  Livy 
allures  us,  than  they  were  able  to  do  in  his  time,  tho' 
mailers  of  the  greatefl  part  of  the  world.  A  full  proof, 
adds  the  hiflorian,  that  we  are  not  grown  ftronger ;  and 
that  what  fwells  our  city  is  only  luxury,  and  the  means 
and  effects  of  it. 

Armies  anciently  were  a  fort  of  militia,  compofed 
chiefly  of  the  vaffals  and  tenants  of  the  lords.  When 
each  company  had  ferved  the  number  of  days  or  months 
enjoined  by  their  tenure,  or  the  cuftoms  of  the  fees 
they  held,  they  returned  home.  The  armies  of  the 
empire  confifted  of  divers  bodies  of  troops  ftirnilhed  by 
the  feveral  circles.  The  grofs  of  the  French  armies, 
under  the  Merovingian  race,  confifted  of  infantry. 
Under  Pepin  and  Charlemagne,  the  armies  confilted 
almoft  equally  of  cavalry  and  foot  :  but  lince  the  de- 
clenfionof  the  Carlovingian  line,  the  fees  being  become 
hereditary,  the  national  armies,  fays  Le  Gendre,  are 
chiefly  cavalry. 

A  well-regulated  Handing  .army  is  greatly  fupcrior 
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to  a  militia;    although  a  militia,  it  is  to  be  obferved, 
after  ferving  two  or   three  campaigns,  may  become  k 
equal  to  a  Handing  army,  and  in  eveiy  refpect  a  match 
for  veteran  troops.     See  Militia. 

One  of  the  firft  Handing  armies  of  which  we  have 
any  diflinct  account,  in  any  well  authenticated  hiftory, 
is  that  of  Philip  of  Macedon.  His  frequent  wars  with 
the  Thracians,  lllyrians,  Theflalians,  and  fome  of  the 
Greek  cities  in  the  neighbourhood  of  Macedon,  gra- 
dually formed  his  troops,  which  in  the  beginning  were 
probably  militia,  to  the  exact  difcipline  of  a  ftanding 
army.  When  he  was  at  peace,  which  he  was  very 
feldom,  and  never  for  any  long  time  together,  he  was 
careful  not  to  difband  that  army.  It  vanquished  and 
fubdued,  after  a  long  and  violent  ftruggle,  indeed,  the 
gallant  and  well  exercifed  militias  of  the  principal  re- 
publics of  ancient  Greece  ;  and  afterwards,  with  very 
little  ftruggle,  the  effeminate  and  ill-exercifed  militia 
of  the  greatPerfian  empire.  The  fall  of  the  Greekre- 
publics  and  of  the  Perfian  empire,  was  the  effect  of  the 
irrefiftible  fuperiority  which  a  ftanding  army  has  over 
every  fort  of  militia.  It  is  the  firft  great  revolution  in 
the  affairs  of  mankind  of  which  hiftory  has  preferved 
any  diflinct  or  circumftantial  account. 

The  fall  of  Carthage,  and  the  confequent  elevation 
of  Rome,  is  the  fecond.  All  the  varieties  in  the  for- 
tune of  thofe  two  famous  republics  may  very  well  be 
accounted  for  from  the  fame  caufe. 

From  the  end  of  the  firft  to  the  beginning  of  the  fe- 
cond Carthaginian  war,  the  armies  of  Carthage  were 
continually  in  the  field,  and  employed  under  three 
great  generals,  who  fuccecded  one  another  in  the 
command  ;  Amilcar,  his  fon-in-law  Afdrubal,  and  his 
fon  Annibal ;  firft  in  chaftifing  their,  own  rebellious 
ilaves,  afterwards  in  fubduing  die  revolted  nations  of 
Africa,  and,  laftly,  in  conquering  the  great  kingdom 
of  Spain.  The  army  which  Annibal  led  from  Spain 
into  Italy  muft  neceffarily,  in  thofe  different  wars,  have 
been  gradually  formed  to  the  exact  difcipline  of  a 
Handing  army.  The  Romans,  in  the  mean  time,  tho' 
they  had  not  been  altogether  at  peace,  yet  they  had 
not,  during  this  period,  been  engaged  in  any  war  of 
very  great  confequence  ;  and  their  military  difcipline, 
it  is  generally  faid,  was  a  good  deal  relaxed.  The 
Roman  armies  which  Annibal  encountered  at  Trcbia, 
Thrafymenus,  and  Cannae,  were  militia  oppofed  to  a 
Handing  army.  This  circumflance,  it  is  probable, 
contributed  more  than  any  other  to  determine  the  fate 
of  thofe  battles. 

The  Handing  army  which  Annibal  left  behind  hint 
in  Spain,  had  the  like  fuperiority  over  the  militia 
which  the  Romans  fent  to  oppofe  it,  and  in  a  few 
years  under  the  command  of  his  brother  the  yonnger 
Afdrubal,  expelled  them  almofl  entirely  from  that 
country. 

Annibal  was  ill  fupplied  from  home.  The  Roman 
militia,  being  continually  in  the  field,  became  in  the 
progrefsof  the  war  a  well-difciplined  and  well-exer- 
cifed  Handing  army;  and  the  fuperiority  of  Annibal 
grew  every  day  lefs  andlefs.  Afdrubal  judged  itnecrf- 
fary  to  lead  the  whole,  or  almofl  the  whole,  of  the  Hand- 
ing army  which  he  commanded  in  Spain,  to  the  sfllfl- 
ance  of  his  brother  in  Italy.  In  this  march  he  is  faid 
to  have  been  milled  by  his  guides;  and  in  a  country 
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Army,     which  lie  aid  not  know,  was  furprifed  and  attacked  by 
v       '  another  {landing  army,  in  every  refpedt  equal  or  fupe- 
rior  to  his  own,  and  was  entirely  defeated.    . 

When  Afdrubal  had  left  Spain,  the  great  Scipio 
found  nothing  to  oppofe  him  but  a  militia  inferior  to 
his  own.  He  conquered  and  fubdued  that  militia  ; 
and  in  the  courfe  of  the  war,  his  own  militia  neceffarily 
became  a  well-difciplined  and  well-exercifed  Handing 
army.  That  Handing  army  was  afterwards  carried  to 
Africa,  where  it  found  nothing  but  a  militia  to  oppofe 
it.  In  order  to  defend  Carthage  it  became  neceflary 
to  recall  the  Handing  army  of  Annibal.  The_  dis- 
heartened and  frequently  defeated  African  militia  join- 
ed it,  and  at  the  battle  of  Zama  compofed  the  greater 
part  of  the  troops  of  Annibal.  The  event  of  that  day 
determined  the  fate  of  the  two  rival  republics. 

From  the  end  of  the  fecond  Carthagenian  war  till 
the  fall  of  the  Roman  republic,  the  armies  of  Rome 
were  in  every  refpect  {landing  armies.  The  Handing 
army  of  Macedon  made  fome  refiflance  to  their  arms. 
In  the  height  of  their  grandeur,  it  coH  them  two  great 
wars,  and  three  great  battles,  to fubdue  that  little  king- 
dom ;  of  which  theconquefl  would  probably  have  been 
Hill  more  difficult,  had  it  not  been  for  the  cowardiceof 
its  lafl  king.  The  militias  of  all  the  civilized  nations 
of  the  ancient  world,  of  Greece,  of  Syria,  and  of  E- 
gypt,  made  but  a  feeble  reliflence  to  the  Handing  ar- 
mies of  Rome.  The  militias  of  fome  barbarous  nations 
defended  themfclves  much  better.  The  Scythian  or 
Tartar  militia,  which  Mithridates  drew  from  the 
countries  north  of  the  Euxine  and  Cafpian  feas,  were 
the  moH formidable  enemies  whom  the  Rojnans  had  to 
encounter  after  the  fecond  Carthaginian  war.  The 
Parthian  and  German  militias  too  were  always  re- 
fpectable,  and  upon  feveral  occafions  gained  very  con- 
fiderablc  advantages  over  the  Roman  armies.  In  ge- 
nera!, however,  and  when  the  Roman  armies  were  well 
commanded, they  appear  tohave  been  very  much  fuperior. 

Many  different  caufes  contributed  to  relax  the  dif- 
cipline of  the  Roman  armies.  Its  extreme  feverity  was, 
perhaps,  one  of  thofe  caufes.  In  the  days  of  their 
grandeur,  when  no  enemy  appeared  capable  of  oppo- 
sing them,  their  heavy  armour  was  laid  afide  as  unne- 
ccflarily  burthenfome,  their  laborious  exercifes  were 
neglected  as  unneceflarily  toilfome.  Under  the  Roman 
emperors  befides,  the  Handing  armies  of  Rome,  thofe 
particularly  which  guarded  the  German  and  Pannonian 
frontiers,  became  dangerous  to  their  maHers,  againfl 
whom  they  ufed  frequently  to  fetuptheir  own  generals. 
In  order  to  render  them  Jefs  formidable,  according  to 
fome  authors,  Dioclefian,  according  to  others  Con- 
flantine,  firfl  withdrew  them  from  the  frontier,  where 
they  had  always  before  been  encamped  in  great  bodies, 
generally  of  two  or  three  legions  each,  and  difperfed 
them  in  fmall  bodies  through  the  different  provincial 
towns,  from  whence  they  were  fcarce  ever  removed, 
but  when  it  became  neceflary  to  repel  an  invafion. 
Small  bodies  of  foldiers  quartered  in  trading  and  ma- 
nufacturing towns,  and  feldom  removed  from  thofe 
quarters,  became  themfclves  tradefmen,  artificers,  and 
manufacturers.  The  civil  came  to  predominate  over 
the  military  character  ;  and  the  Handing  armies  of 
Rome  gradually  degenerated  into  a  corrupt,  neglected, 
and  undifciplincd  militia,  incapable  of  refilling  the  at- 
tack of  the  German  and  Scythian  militias,  which  foon 


afterwards  invaded  the  weflern  empire.  It  was  only 
by  hiring  the  militia  of  fome  of  thofe  nations  to  oppofe  x 
to  that  of  others,  that  the  emperors  were  for  fome  rime 
able  to  defend  themfelves.  The  fall  of  the  weflern 
empire  is  the  third  great  revolution  in  the  affairs  of 
mankind,  of  which  ancient  hiflory  has  preferved  any 
diftinet  or  circumflantial  account.  It  was  brought 
about  by  the  irrefiflible  fuperiority  which  the  militia 
of  a  barbarous  has  over  that  of  a  civilized  nation  ; 
which  the  militia  of  a  nation  of  {hepherds  has  over 
that  of  a  nation  of  hufbandmen,  artificers,  and  manu- 
factures. The  victories  which  have  been  gained  by 
militias  have  generally  been  not  over  {landing  armies, 
but  over  other  militias  in  exercife  and  difcipline  infe- 
rior to  themfelves.  Such  were  the  victories  which  the 
Greek  militia  gained  over  that  of  the  Perfian  empire  ; 
and  fuch  too  were  thofe  which  in  later  times  the  Swifs 
militia  gained  over  that  of  the  Auflrians  and  Burgun- 
dians. 

The  military  force  of  the  German  and  Scythian  na- 
tions, who  eflablifhed  themfelves  upon  the  ruins  of  the 
weflern  empire,  continued  for  fome  time  to  be  of  the 
fame  kind  in  their  new  fettlements  as  it  had  been  in 
their  original  country.  It  was  a  militia  of  {hepherds 
and  hufbandmen,  which  in  time  of  war  took  the  field 
under  the  cammand  of  the  fame chieftans  whom  it  was 
accuflomed  to  obey  in  peace.  It  was  therefore  tole- 
rably well  exercifed  and  tolerably  well  difciplined.  As 
arts  and  induflry  advanced,  however,  the  authority  of 
the  chieftans  gradually  decayed,  and  the  great  body 
of  the  people  had  lefs  time  to  fpare  for  military  exer- 
cifes. Both  the  difcipline  and  the  exercife  of  the  feu- 
dal militia,  therefore,  went  gradually  to  ruin,  and 
Handing  armies  were  gradually  introduced  to  fupply 
the  place  of  it.  When  the  expedient  of  a  Handing 
army,  befides,  had  once  been  adopted  by  one  civilized 
nation,  it  became  neceflary  that  all  its  neighbours  Ihould 
follow  the  example.  They  foon  found  that  their  fafe- 
ty  depended  upon  their  doing  fo,  and  that  their  own 
militia  was  altogether  incapable  of  refilling  the  attack 
of  fuch  an  army. 

The  foldiers  of  a  Handing  army,  though  they  may 
never  have  feen  an  enemy,  yet  have  frequently  appear- 
ed to  poflefs  all  the  courage  of  veteran  troops,  and  the 
very  moment  that  they  took  the  field,  to  have  been  fit 
to  face  the  hardiefl  and  moft  experienced  veterans.  In 
a  long  peace  the  generals  perhaps  may  fometimes  for- 
get their  {kill ;  but  where  a  well-regulated  Handing  ar- 
my has  been  kept  up,  the  foldiers  feem  never  to  forget 
their  valour. 

When  a  civilized  nation  depends  for  its  defence  up- 
on a  militia,  it  is  at  all  times  expofed  to  be  conquered 
by  any  barbarous  nation  which  happens  to  be  in  its 
neighbourhood.  The  frequent  conquefls  of  all  the  ci- 
vilized countries  in  Afia  by  the  Tartars,  fuificiently 
demonftrates  the  natural  fuperiority  which  the  militia 
of  a  barbarous  has  over  that  of  a  civilized  nation.  A 
well-regulated  {landing  army  is  fuperior  to  every  mili- 
tia. Such  an  army,  as  it  can  be  befl  maintained  by 
an  opulent  and  civilized  nation,  fo  it  can  alone  defend 
fuch  a  nation  againfl  the  invafion  of  a  poor  and  barba- 
rous neighbour.  It  is  only  by  means  of  a  {landing 
army,  therefore,  that  the  civilization  of  any  country 
can  be  perpetuated,  or  even  preferved  for  any  confider- 
ablc  time. 
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As  it  h  only  by  means  of  a  wcll-regulaltd  Standing 
army  that  a  civilized  country  can  be  defended,  fo  it  is 
'  only  by  means  of  it  that  a  barbarous  country  can  be 
fuddenly  and  tolerably  civilized.  A  (landing  army 
eftablifb.es,  with  an  irrefiftible  force,  the  law  of  the  fo- 
vereign  through  the  remoteft  provinces  of  the  empire, 
and  maintains  fome  degree  of  regular  government  in 
countries  whkh  could  not  otherwife  admit  of  any. 
Whoever  examines  with  attention  the  improvements 
which  Peter  the  Great  introduced  into  the  Ruffian  em- 
pire, will  find  that  they  almoft  all  refolve  thcmfelves 
into  the  establishment  of  a  well-regulated  Handing  ar- 
my. It  is  the  inftrument  which  executes  and  main- 
tains all  his  other  regulations.  That  degree  of  order 
and  internal  peace  which  that  empire  has  ever  fince 
enjoyed,  is  altogether  owing  to  the  influence  of  that 
army. 

Men  of  republican  principles  have  been  jealous  of  a 
Handing  army  as  dangerous  to  liberty.  It  certainly  is 
fo,  wherever  the  intereft  of  the  general  and  that  of  the 
principal  officers  are  not  neceffarily  connected  with  the 
fnpport  of  the  constitution  of  the  State.  The  {landing 
army  of  Cssfar  dellroyed  the  Roman  republic  ;  the 
Handing  army  of  Cromwell  turned  the  long  parliament 
out  of  doors.  But  where  the  fovereign  is  himfelf  the 
general,  and  the  principal  nobility  and  gentry  of  the 
country  the  chie-f  officers  of  the  army  ;  where  the  mi- 
litary force  is  placed  under  the  command  of  thofe  who 
have  the  greateft  intereft  in  the  fupport  of  the  civil 
authority,  becaufe  they  have  themfclves  the  greateft 
lhare  of  that  authority;  a  ftanding  army  can  never  be 
dangerous  to  liberty  :  on  the  contrary,  it  may  in 
fome  cafes  be  favourable  to  liberty.  The  fecurity 
which  it  gives  to  the  fovereign  renders  unneceffiiry 
that  troublefome  jealoufy  which  in  fome  modern  re- 
publics feems  to  watch  over  the  minuteft  actions,  and 
to  be  at  all  times  ready  to  difturb  the  peace  of  every 
citizen.  Where  the  fecurity  of  the  magiftrate,  though 
fupported  by  the  principal  people  of  the  country,  is 
endangered  by  every  popular  difcontent ;  where  a  Small 
tumult  is  capable  of  bringing  about  in  a  few  hours  a 
great  revolution  ;  the  whole  authority  of  government 
muft  be  employed  tofupprefs  and  punifh  every  murmur 
and  complaint  againft  it.  To  a  fovereign,  on  the  con- 
trary, who  feels  himfelf  fupported  not  only  by  the  na- 
tural ariftocracy  of  the  country,  but  by  a  well-regula- 
ted ftanding  army,  the  rudeft,  the  moft  groundlefs, 
and  the  moft  licentious  remonstrances,  can  give  little 
disturbance.  He  can  fafely  pardon  or  neglect  them, 
and  his  confeioufnefs  of  his  own  Superiority  naturally 
difpofes  him  to  do  fo.  That  degree  of  liberty  which 
approaches  to  licentioufnefs  can  be  tolerated  only  in 
countries  where  the  fovereign  is  Secured  by  a  well-re- 
gulated ftanding  army.  It  is  in  Such  countries  only  that 
the  public  Safety  does  not  require  that  the  Sovereign 
Should  be  trufted  with  any  difcretionary  power  for  Sup- 
pressing even  the  impertinent  wantonnefs  of  this  licen- 
tious liberty. 

ARNALL  (William),  a  noted  political  writer  in 
defence  of  Sir  Robert  Walpole,  was  originally  an  at- 
torney's clerk  ;  but  being  recommended  to  Walpole, 
he  employed  him  for  a  courSe  of  years  in  writing  the 
Free,Brifon  and  other  papers  in  defence  of  his  admini- 
stration. By  the  report  of  the  fecret  committee,  he  ap- 
pears to  have  received,  in  the  Space  of  four  years,  no 
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writings!  but  Spending  his  money  as  faft  as  it  came,  and  s— v 

his  fupplies  flopping  on  Sir  Robert's  resignation,  he 
died  broken-hearted  and  in  debt,  in  the  26th  year  of 
his  age.  His  invention  was  fo  quick,  that  his  honour- 
able employer  ufed  to  fay,  no  man  in  England  could 
write  a  pamplet  in  fo  little  time  as  Arnall. 

ARNAUD de  Meyrveilh,  or  Mereuil,  a  poet 
of  Provence,  who  lived  at  the  beginning  of  the  13th 
century.  He  wrote  a  book  intitled  Las  recajlenas  de 
fa  comtejfe,  and  a  collection  of  poems  and  fonncts.  He 
died  in  the  year  1220.  Petrarch  mentions  him  in  his 
Triumph  of  Love. 

Arnaud  de  Villa  Nova,  a  famous  phyfician,  who 
lived  about  the  end  of  the  13th  and  beginning  of  the 
14th  century.  He  Studied  at  Paris  and  Montpelier,  and 
travelled  through  Italy  and  Spain.  He  was  well  ac- 
quainted with  languages,  and  particularly  with  the 
Greek,  Hebrew,  and  Arabic.  He  was  at  great  pain3 
to  gratify  his  ardent  delire  after  knowledge;  but  this 
paffion  carried  him  rather  too  far  in  his  refearches  :  he 
endeavoured  to  difcover  future  events  by  aftrology,  ima- 
gining this  fcience  to  be  infallible;  and  upon  this  foun- 
dation he  published  a  prediction,  that  the  world  would 
come,  to  an  end  in  the  middle  of  the  14th  century.  He 
practised  phyfic  at  Paris  for  fome  time  :  but  having  ad- 
vanced fome  new  doctrines,  he  drew  upon  himfelf  the 
refentment  of  the  univerfity ;  and  his  friends,  fearing  he 
might  be  arrefted,  perfuaded  him  to  retire  from  that 
city.  Upon  his  leaving  France,  he  retired  to  Sicily, 
where  he  was  received  by  king  Frederic  of  Arragon 
with  the  greateft  marks  of  kindnefs  and  eftecm.  Some 
time  afterwards,  this  prince  fent  him  to  France,  to  at- 
tend Pope  Clement  in  an  illnefs;  and  he  was  Shipwreck- 
ed on  the  coaft  of  Genoa,  about  the  year  1 313.  The 
works  of  Arnaud,  with  his  life  prefixed,  were  printed 
in  one  volume  in  folio,  at  Lyons,  in  1 520  ;  and  at  Bafil 
in  1585,  with  the  notes  of  Nicholas  Tolerus. 

Arnaud  d'Andilly  (Robert),  the  fon  of  a  cele- 
brated advocate  of  the  parliament  of  Paris,  was  born 
in  1588;  and,  being  introduced  young  at  court,  was 
employed  in  many  considerable  offices,  all  which  hedif- 
charged  with  great  integrity  and  reputation.  In  1644 
he  quitted  bufinefs,  and  retired  into  the  convent  of  Port 
Royal  des  Champs,  where  he  paSTed  the  remainder  of 
his  days  in  a  continued  application  to  works  of  piety 
and  devotion  ;  and  enriched  the  French  language  with 
many  excellent  tranllations  of  different  writers,  as  well 
as  with  religious  compositions  of  his  own.  He  died  in 
1674,  and  his  works  are  printed  in  8  vols  folio. 

Arnaud  (Anthony),  brother  of  the  preceding,  and 
a  doctor  of  the  Sorbonne,  was  born  in  1612.  He  pu- 
blished, in  1643,  A  treatife  on  frequent  communion y 
which  highly  difpleafed  the  Jefuits  ;  and  the  disputes 
upon  grace,  which  broke  out  about  this  time  in  the  u- 
niverSity  of  Paris,  and  in  which  he  took  a  zealous  part 
with  the  Janfenifls,  helped  toincreale  theanimoiity  be- 
tween him  and  the  Jefuits.  But  nothing  raifed  fo  great 
a  clamour  againft  him  as  the  two  letters  he  wrote  on 
Abfolufton  ;  in  the  fecond  of  which  the  faculty  of  divi- 
nity found  two  propositions  which  they  condemned, 
and  M.  Arnaud  was  expelled  the  Society.  Upon  this 
he  retired  ;  and  during  a  retreat  which  lafted  near  25 
years,  he  compofed  that  great  variety  of  works  which 
are  extant  of  his,  on  grammar,  geometry,  logic,  rac- 
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taphyficS,  anJ  theology.  In  1679,  he  withdrew  from 
France,  living  in  oblcurity  in  ihe  Netherlands,  and 
died  in  1694.  His  heart,  at  his  own  requcll,  was  fent 
to  be  depolited  in  the  Port  Royal.  Arnaud  had  a  re- 
markable itrength  of  genius,  memory,  and  command  of 
his  pen  ;  nor  did  thefe  decay  even  to  the  laft  year  of  his 
life.  Mr  Bayle  fays,  he  had  been  told  by  perfons  who 
had  been  admitted  into  his  familiar  converfation,  that 
he  was  a  man  very  limple  in  his  manners;  and  that  un- 
lefs  any  one  propofed  fome  queftion  to  him,  or  defired 
fome  information,  he  faid  nothing  that  was  beyond 
common  converfation,  or  that  might  make  one  take 
him  for  a  man  of  great  abilities;  but  when  he  fet  hini- 
fclf  to  give  an  anfwer  to  fuch  as  propofed  a  point  of 
learning,  he  feemed  as  it  were  transformed  into  another 
man  :  he  would  then  deliver  a  multitude  of  line  things 
with  great  perfpicnity  and  learning,  and  had  a  parti- 
cular  talent  at  making  himfelf  intelligible  to  perfons  of 
jiot  the  greater!  penetration. 

ARN  AY-LE-DUC,  a  town  of  France,  in  the  duchy 
of  Burgundy,  which  carries  on  a  pretty  good  trade.  It 
is  feated  on  the  Auxois,  in  a  valley  near  the  river  A- 
roux.     E.  Long.  4.  26.  N.  Lat.  47.  7. 

ARNDT  (John),  a  famous  Proteftant  divine  of  Ger- 
many, born  at  Ballenftad,  in  the  duchy  of  Anhalt,  in 
the  year  1555.  At  fir  ft  he  applied  himfelf  to  the  ftudy 
of  phylic  :  but  falling  into  a  dangerous  licknefs,  he 
made  a  vow  to  change  his  profeflion  for  that  of  divini- 
ty, if  he  mould  be  reltored  to  health  ;  which  he  accord- 
ingly did  upon  his  recovery.  He  was  miniftcr  fiift  at 
Oi.cclinburg  and  then  at  Brunfwick.  He  met  with 
great  oppofnion  in  this  laft  city  :  his  fuccefs  as  a  preach- 
er raifed  the  enmity  of  his  brethren,  who  became  his 
bitter  enemies.  In  order  to  ruin  his  character,  they 
afcribed  a  variety  of  errors  to  him  ;  and  perfecuted  him 
to  fuck  a  degree,  that  he  was  obliged  to  leave  Brun- 
fwick, and  retire  to  Illeb,  where  he  was  minifter  for 
three  years.  In  i6it,  George  Duke  of  Lunenburg, 
who  had  a  high  opinion  of  his  integrity  and  fanctity, 
gave  him  the  chuich  ofZell,  and  appointed  him  fu- 
pcrintendant  of  all  the  churches  in  the  duchy  of  Lu- 
nenburg ;  which  office  he  difcharge.d  for  11  years,  and 
died  in  162T.  It  is  reported  that  he  foretold  his  death, 
having  faid  to  his  wife,  upon  his  return  home  after  his 
laft  ferrnon,  that  now  he  had  preached  his  funeral  fer- 
mon.  He  wrote  in  High  Dutch  j4  treatife  on  true 
Chriftianity,  which  has  been  tranfiatcd  into  feveral  lan- 
guages. 

ARNE  (Dr  Thomas  Augufline),  diftinguiflied  by 
his  (kill  in  mufic,  was  the  fon  of  Mr  Arne  an  uphol- 
fterer  in  Covent  Garden,  whom  Addifon  is  fuppofed 
to  have  chara&erifed  in  N°  155  and  N°  160  of  The 
Tatlcr  ;  and  brother  of  Mrs  Cibber  the  player.  He 
■was  early  devoted  to  mufic,  and  foon  became  eminent 
in  his  profeffion.  July  6.  1759,  he  had  the  degree  of 
doctor  of  mufic  conferred  on  him  at  Oxford.  His 
compofitions  are  univerfally  applauded,  and  he  wasalfo 
particularly  fkilfal  in  inftructing  vocal  performers.  He 
died  March  5.  1778,  having  written  the  following 
pieces:  Artaxerxes,  1762;  The  Guardian  outwitted, 
1764;  The  Rofe,  1778;  all  of  them  operas. 

ARNHEIM,  a  town  of  the  Low  Countries,  in  the 
province  of  Guelderland,  capital  of  Veluive.  It  is 
adorned  with  feveral  fine  churches,  particularly  that  of 


St  Walburg  and  of  St  Eufebius:  which  laft  has  a  very  fa 
high  tower.  The  town  has  five  gates,  and  feveral  fine  ' — 
ramparts,  part  of  which  are  wafiitd  by  the  Rhine,  and 
the  other  parts  have  wide  and  deep  ditches  before  them. 
There  is  a  canal  made  between  this  place  and  Nime- 
guen,  at  the  expence  of  both  towns,  on  which  boats 
pafs  backwards  and  forwards  to  carry  on  a  trade  be- 
tween them.  The  air  is  very  healthful;  on  which  ac- 
count it  is  inhabited  by  perions  of  diftinction.  E.  Long. 
5.  55.  N.  Lat.  52.  o. 

ARNICA,  leopards  Kane,  in  botany  :  A  genus  of 
the  polygamia  fuperflua  order,  belonging  to  the  iynge- 
nefia  clafs  of  plants  ;  and  in  the  natural  method  rank- 
ing under  the  49th  order,  Compojiia  difcoides.  The 
receptacle  is  naked  ;  the  pappus  is  fimple  ;  and  the  fi- 
laments are  five,  without  antherse.     The 

Species  are  feven,  all  natives  of  Ethiopia,  except  the 
two  following:  1.  The  montana,  with  oval  leaves, 
grows  naturally  on  the  Alps,  and  alfo  upon  many  of 
the  high  mountains  in  Germany,  and  other  cold  parts 
of  Europe.  The  roots  of  this  ipecics,  when  planted 
in  a  proper  foil  and  fituation,  fpread  very  far  under  the 
furface,  and  put  out  many  entire  oval  leaves,  from  be- 
tween which  the  flower-ftcms  arife,  which  grow  about 
a  foot  and  an  half  high.  The  top  is  terminated  by  a 
fingle  yellow  flower,  compofed  of  many  florets,  like 
thofe  of  the  dandelion.  Thefe  are  fucceeded  by  ob- 
long feeds,  which  are  covered  with  down.  2.  The 
fcorpioides,  with  fawed  leaves  growing  alternately,  is  a 
native  of  Bohemia  and  Siberia.  The  roots  of  this  fort 
are  much  jointed,  and  divide  in.'J  many  irregular  fie  thy 
off-fets,  which  are  varioufly  contorted  ;  from  whence 
fome  fuperftitious  perfons  have  imagined  that  they 
would  expel  the  poifbn  of  fcorpions,  and  cure  the 
wounds  made  by  the  fling  of  that  animal. 

Culture.  The  firft  fpecies  delights  in  a  moift  fhady 
fituation  :  it  may  be  propagated  by  parting  the  roots 
in  autumn  when  the  ftalks  begiti  to  decay;  or  by  the 
feeds  fown  in  autumn  foon  after  they  are  ripe,  for  thofe 
fown  in  die  fpring  often  fail.  The  fecond  fort  is  to 
be  propagated  in  the  fame  manner.  Both  are  very 
hardy,  and  require  no  other  care  than  to  be  keept  free 
from  weeds. 

Medicinal  Ufes.  The  montana  has  an  acrid  bitter 
tafte,  and  when  bruifed,  emits  a  pungent  odour,  which 
excites  fneezing.  On  this  account  the  country  people 
in  fome  parts  of  Germany  ufe  it  in  fnufF,  and  fmoke  it 
like  tobacco.  It  was  formerly  reprefented  as  a  reme- 
dy of  great  efficacy  againft  effufions  and  fuffufioiis  of 
blood,  from  falls,  bruifes,  or  the  like  ;  and  it  was  then 
alfo  mentioned  as  a  remedy  in  jaundice,  gout,  nephri- 
tis, &c.  but  in  thefe  affections  it  is  now  very  little,  if 
at  all,  employed. 

Of  late  it  has  been  principally  recommended  in  pa- 
ralytic affections,  and  in  cafes  where  a  lofs  or  diminu- 
tion of  fenfe  arifes  from  an  affection  of  the  nerves,  as 
in  inftances  of  amanrofis.  In  thefe  it  has  chiefly  been 
employed  under  the  form  of  infufion;  From  a  dram 
to  half  an  ounce  of  the  flowers  has  been  directed  to  be 
infufed  in  a  pint  of  boiling  water,  and  taken  in  different 
dofes  in  the  courfe  of  the  day  :  fometimes  it  produces 
vomiting,  fometimes  fweating,  fometimes  dinrefis  ;  but 
frequently  its  ufe  is  attended  with  no  fcnfiblc  opera- 
tion, unlefs  it  can  be  confidcred  as  fuel),  that  in  fome 
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cjfes  of  paralyfis,  the  cure  is  faid  to  be  preceded  by  a 
peculiar  prickling,  and  by  (hooting  pains  in  the  affected 
parts. 

Belides  being  employed  in  paralytic  affections,  it  has 
alfo  been  of  late  represented  as  a  very  powerful  anti- 
fpafmodic  ;  and  it  is  faid  to  have  been  fticcefsfully  em- 
ployed in  fevers,  particularly  thofe  of  the  intermittent 
kind,  and  likewife  in  cafes  of  gangrene.  In  thofe  dif- 
eafes  it  has  been  faid  to  prove  as  efficacious  as  the  Pe- 
ruvian bark,  when  employed  under  the  form  of  a  pret- 
ty ftrong  decoction  taken  in  ftnall  dozes  frequently  re- 
peated, or  under  the  form  of  an  electuary  with  honey. 

But  as  thefe  alleged  virtues  have  not  been  confirm- 
ed by  any  trials  made  in  Britain,  its  real  influence  ftill 
remains  to  be  determined  by  future  obfervations.  It 
is,  however,  one  of  thofe  active  fubltances  from  which 
fomething  may  be  expefted. 

ARNIS/EUS  (Henningus),  a  philofopher  and 
phylician  of  great  reputation,  about  the  beginning  of 
the  17th  century.  He  was  born  at  Halberitad  in 
Germany,  and  was  profeflbr  of  phytic  in  the  univerfity 
of  Helmftad.  His  political  works  are  much  efteemed. 
The  molt  remarkable  of  them  is  his  book  De  authori- 
tate  principum  in  populumfemper  inviolabili,  printed  at 
Francfort,  in  1612.  In  this  he  maintains  that  the 
authority  of  princes  ought  not  to  be  violated.  He 
wrote  alfo  upon  the  fame  doctrine  his  three  books  De 
jure  majeflatis,  printed  at  the  fame  place  in  16 10 ;  and 
his  RefieB'tones  politic*,  printed  at  Francfort  in  161  J. 
Having  received  an  invitation  to  go  to  Denmark,  he 
went  thither,  and  was  made  counfellor  and  phyfician 
to  the  King.  He  travelled  into  France  and  England, 
and  died  in  November  1635.  Betides  the  pieces  al- 
ready mentioned,  he  wrote  feveral  philofophical,  me- 
dicinal and  political  treatifes. 

ARNOBIUS,  profeflbr  of  rhetoric  at  Sicca,  in 
Numidia,  towards  the  end  of  the  third  century.  It 
was  owing  to  certain  dreams  which  he  had  that  he 
became  defirous  of  embracing  Chriftianity.  For  this 
purpofe  he  applied  to  the  bifhops  to  be  admitted  into 
the  church.  But  they,  remembering  the  violence  with 
which  he  had  always  oppofed  the  true  faith,  had  fome 
diitruft  him;  and,  before  they  would  admit  him, 
infilled  on  fome  proofs  of  his  fincerity.  In  compliance 
with  this  demand,  he  wrote  againft  the  Gentiles; 
Whereinhe  has  refuted  the  abfurdities  of  theirreligion, 
and  ridiculed  their  falfe  gods.  In  this  treatifc  he  has 
employed  all  the  flowers  of  rhetoric,  and  difplayed  great 
learning:  but  from  an  impatience  to  be  admitted  into 
the  body  of  the  faithful,  he  is  thought  to  have  been  in 
too  great  a  hurry  in  compofing  his  work,  and  thence 
it  is  that  there  does  not  appear  in  this  piece  fuch  an 
exact  order  and  difpofition  as  could  be  wilhed;  and 
not  having  a  perfect:  and  exact:  knowledge  of  the  Chrif- 
tiari  faith,  he  published  fome  very  dangerous  errors. 
Mr  Bayle  remarks,  that  his  notions  about  the  origin  of 
the  foul,  and  caufe  of  natural  evil,  and  feveral  other 
important  points,  are  highly  pernicious.  St  Jeiom,  in 
his  epiftle  to  Paulinus,  is  of  opinion  that  his  ftyle  is 
unequal  and  too  diffufe,  and  that  his  book  is  written 
without  any  method ;  but  Dr  Cave  thinks  this  judg- 
ment too  fevcre,  and  that  Arnobius  wants  neither  ele- 
gance nor  order  in  his  compofition.  Voffinsftyleshim 
the  Varro  of  the  ecclefiaftical  writers.     Du  Pin  obferyes 
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feflbr  of  rhetoric  :  the  turn  of  his  fentiments  is  very  o-  ' * — 

ratorical;  but  his  ftyle  is  a  little  African,  his  cxpref- 
fions  being  harfli  and  inelegant.  We  have  feveral  edi- 
tions of  this  work  of  Arnobius  againft  the  Gentiles, 
one  publifhed  at  Rome  in  1542,  at  Bafil  in  1J46  and 
1560,  at  Paris  in  1570,  at  Antwerp  in  15^2,  and  one 
at  Hamburgh  in  1610,  with  notes  by  Gcbhard  Elmen- 
horilius,  beiides  many  others.  He  wrote  alfo  a  piece 
intifledJDi?  rhetoric?  inflitutione ;  but  this  is  not  ex- 
tant. 

ARNOLD,  of  Brefcia,  in  Italy,  diftinguilhed  him- 
felf  by  being  the  founder  of  a  fecft  which  oppofed  the 
wealth  and  power  of  the  Romifh  clergy.  He  went  in- 
to France,  where  he  ftudicd  under  the  celebrated  Peter 
Abelard.  Upon  his  return  to  Italy,  he  ptit  on  the 
habit  of  a  monk,  and  opened  his  invettives  in  the  ftreets 
of  Brefcia.  The  people  crowded  round  him.  He 
told  them  he  was  fent  to  reform  abufes,  to  pull  down 
the  proud  and  to  exalt  the  humble.  He  then  pointed 
his  declamation  againft  the  biihops,  againft  the  clergy, 
againft  the  monks,  and  finally  againft  the  Roman  pon- 
tiff himfelf:  to  the  laity  only  he  was  indulgent. 
Churchmen,  faid  he,  who  hold  benefices,  biihops  who 
have  domains,  and  monks  that  have  pofleffions,  will  all 
be  damned.  His  hearers  thouted  approbation.  Thefe 
things,  continued  he,  belong  to  the  prince;  he  may 
give  them  to  whom  he  pleafes,  but  he  muft  give  them, 
to  the  laity.  It  is  on  their  tithes,  and  the  voluntary 
contributions  of  the  people,  that  thofe  foils  of  God 
muft  live:  they  muft  be  frugal,  continent,  and  morti- 
fied. 

The  church  of  Brefcia  was  foon  thrown  into  the 
greateft  condition,  and  the  people,  already  prejudiced 
againft  their  minifiers  threatened  to  overturn  their  al- 
tars. The  facrcd  writings  he  urged  in  fupport  of  his 
affertions,  and  from  thenm  he  denounced  the  vengeance 
of  Heaven  againft  the  violators  of  the  law.  Indeed, 
nothing  could  be  more  glaringly  offenlive  tjian  the 
oftentatious  parade  of  the  bifhops  and  great  abbots,  and 
the  foft  and  licentious  lives  of  the  monks  and  clergy. 

In  1 1 39  was  celebrated  a  grand  council  at  Rome. 
Arnold  was  cited  to  appear  before  it.  His  accufers 
were  the  biftiop  of  Brefcia,  and  many  others,  whom 
he  had  ridiculed  and  infnlted.  Nor  from  his  judges 
could  he  look  for  much  indulgence.  He  was  found 
guilty,  and  fentenced  to  perpetual  filence.  Upon  this 
he  left  Italy,  crofled  the  Alps,  and  found  a  refuge  in 
Zurich. 

Though  Arnold  had  quitted  Italy,  yet  had  his  opi- 
nions taken  deep  root,  and  Rome  itfelf  was'  infected 
by  them.  Irritated  by  the  conduct  of  their  mailer 
Innocent  II.  the  Roman  people  aflembled  in  the  Capi- 
tol. It  was  propofed  that  the  power  of  the  pontiff, 
which  they  called  exorbitant,  mould  be  retrained  : 
this  was  carried  :  when  fuddenly,  infpired  as  it  were 
by  the  genius  of  the  place,  they  moved  that  the  fe- 
nate,  which  for  years  had  been  abolifhed,  mould  be  re- 
Itored.  The  proportion  was  received  with  the  loudeft 
acclamations.  Innocent  in  vain  oppofed  the  bold  de- 
fign  ;  there  was  a  magic  in  it  which  fpread  irrefiftibly, 
and  for  a  moment  feemed  to  roufe  the  fallen  fpirit  of 
the  nation.  The  pope  viewed  with  horror  the  rcverfe 
of  fortune  which  threatened  the  tiara;  to  be  morn  of 
Xx  his 
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Arnold    his  mighty  power,  and  to  become  the  mere  fhepherd 

« '  of  the  Chrittian  people,  was  a  thought  too  afflicting: 

he  fell  lick  and  died. 

Under  his  two  immediate  fticcefTors  Celedin  and  Lu- 
cius, whofe  reigns  were  but  of  a  few  months,  the  Ro- 
mans piirfued  their  darling  object.  They  waited  on 
the  latter,  and,  in  an  imperious  tone,  demanded  the 
rellitution  of  all  the  honours  and  civil  rights  which 
had  been  ufurped  from  the  people.  The  prince  of  the 
fenate,  faid  they,  whom  we  have  chofen,  will  bed  ad- 
minilter  the  important  trull :  the  tithes  and  offerings 
of  the  faithful  willfufficiemly  anfwer  all  the  exigencies 
of  your  holinefs :  it  was  thus  that  our  ancient  bifhops 
lived. — Lucius  fnrvived  this  event  but  a  few  days.  His 
fucceflbr  was  Eugenius  III.  the  friend  and  difciple  of 
the  renowned  Bernard.  The  night  before  his  confe- 
cration  thefenators  affembled,  and  it  was  agreed,  that 
either  he  mould  folemnly  confirm  all  their  proceedings, 
or  they  would  annul  his  election.  This  refohuion  was 
notified  to  him.  He  called  together  his  friends;  and 
it  was  their  advice,  that  he  fliould  neither  accede  to 
the  extravagant  demand,  nor  expofe  himfelf,  by  a  re- 
fufal,  to  the  fury  of  the  populace.  He  therefore  d- 
lently  withdrew  from  Rome,  and  retired  to  a  neigh- 
bouring fortrefs.  Here  the  ceremony  of  his  confecra- 
tion  was  performed. 

Arnold,  who  in  banifhment  had  contemplated  the 
effect  of  his  admonitions  on  the  minds  of  the  Romans, 
and  the  fuccefs  which  feemed  to  follow  their  exertions, 
was  now  informed  that  the  pope  had  retired,  and  that 
the  gates  of  the  capital  were  open  to  receive  him:  it 
was  likewifc  fuggeded  to  him,  that  his  prefence  was 
more  than  ever  neceffary,  to  give  energy  to  their  re- 
folves,  form  to  their  plans,  and  liability  to  their  under- 
takings. Arnold  took  fire  at  the  news;  an  unufual 
fwell  of  cnthufiafm  filled  his  bread;  and  he  fancied 
•  that,  like  Junius  Brutus,  he  was  called  at  once  to  give 
liberty  to  Rome.  At  his  appearance  a  new  dream  of 
vigour  animated  the  citizens;  they  called  him  their 
friend  and  deliverer.  The  Brefcian  walked  amongd- 
them ;  his  deportment  was  humble,  his  countenance 
emaciated,  his  addrefs  affable,  and  he  fpoke  to  them 
of  moderation,  of  fubniiffion,  of  obedience.  With  the 
the  nobles  and  newfenators  he  held  another  language  ; 
though  to  them  alfo  he  was  mild  and  diffident,  fpeak- 
ing  much  of  virtue  and  of  refpeet  for  religion  and  the 
laws.  But  no  fooner  was  he  fenfible  of  his  own  real 
influence,  and  faw  the  lengths  to  which  the  revolters 
had  already  carried  their  deligns,  than  he  threw  alide 
the  mafk,  and  appeared  in  his  own  character,  daring, 
impetuous,  felf-fufficient,  vain.  He  harangued  the 
people;  he  talked  of  their  forefathers  the  ancient  Ro- 
mans, who,  by  the  wifdom  of  their  fenate  and  the  va- 
lour of  their  armies,  had  conquered  nations  and  fub- 
•liied  the  earth.  He  dwelt  on  the  names  and  the  at- 
chievementsof  the  Bruti,  the  Gracchi,  and  the  Scipios  ; 
and  of  thefe  men,  faid  he,  are  you  not  the  children  ? 
He  advifed,  that  the  capital  be  indantly  repaired  ;  that 
the  cquedrian  order  be  redorcd  j  that  the  people  have 
their  tribunes;  that  dignity  attend  the  fenate;  and 
that  the  laws,  which  had  been  lilent  and  neglected,  be 
revived  in  all  their  vigour.  He  fpoke  of  the  pope  as 
of  a  depofed  and  baniflied  tyrant:  ','  But  fhould  yon 
again  be  difpofed  (continued  he)  to  admit  him  within 
thefe  walls;  fird  fix  your  own  rights  and  determine 


his.     He  is  but  your  bilhop:  let  him  therefore  have    Arnold. 

his  fpiritual  jurifdidtion.     The  government  of  Rome,  " * — 

its  civil  edablifhments,  and  its  territories,  belong  to 
you.  Thefe  you  will  keep  if  you  have  the  fpirit  of 
men  and  the  hearts  of  Romans."  Fired  by  this  ha- 
rangue, the  people,  headed  by  the  mod  difaffected  of 
the  nobles,  publicly  attacked  the  few  cardinals  and 
churchmen  who  remained  in  the  city  ;  they  fet  fire  to 
the  palaces ;  and  they  compelled  the  citizens  to  fvvear 
obedience  to  the  new  government.  Moderate  men, 
who  faw  the  folly  of  the  attempt,  were  fhocked  at  thefe 
excefTes  of  popular  phrenzy  ;  but  it  was  in  vain  to  op- 
pole  the  torrent:  they  fubmitted,  looking  forward, 
with  fome  curiofity,  to  the  termination  of  an  event 
which  had  begun  in  extravagance,  and  mud  end  in 
difappointment. 

Eugenius  till  now  had  viewed  with  fome  concern, 
the  wild  derangement  of  his  people  :  but  when  it  feem- 
ed that  their  eyes  opened  to  their  own  excefTes,  he 
could  be  inactive  no  longer.  He  excommunicated  the 
ringleaders  of  the  faction;  and  at  the  head  of  his 
troops,  who  were  chiefly  compofed  of  Tiburtini,  a 
people  always  hodile  to  the  Romans,  he  marched 
againd  the  enemy.  His  friends  within  the  walls,  who 
were  numerous,  co-operated  with  his  deligns,  and  in 
a  few  days  overtures  for  peace  were  made  to  the  pon- 
tiff. He  acceded  to  them,  but  on  condition  that  they 
fhould  annul  the  arrangements  they  had  made,  and  if 
they  would  have  fenators,  that  they  fhould  acknowledge 
all  their  power  was  from  him.  The  people  were  fa- 
tisfied,  and  they  threw  open  the  gates,  through  which 
Eugenius  entered,  among  the  acclamations  of  a  fawn- 
ing and  incondant  multitude. — Before  this  event,  Ar- 
nold had  retired  ;  but  he  left  behind  him  many  friends 
drongly  attached  to  his  perfon  and  principles.  Of 
himfelf  we  hear  little  more  till  the  reign  of  Adrian  ; 
when,  on  account  of  frefh  tumults,  he  and  his  ad- 
herents were  excommunicated,  and  Rome  was  threa- 
tened with  an  interdict  unlefs  they  expelled  the 
whole  party  from  their  walls.  This  they  did.  The 
Arnoldids  retired  with  their  champion  into  Tufcany, 
where  he  was  received  as  a  prophet  and  honoured  as  a 
faint.  His  enemies,  however,  prevailed  :  he  was  made 
prifoner,  and  conducted  under  adrong  efcort  to  Rome. 
In  vain  was  great  intercd  made  to  fave  his  life  ;  he  was 
condemned  and  executed,  and  his  alhes  thrown  into 
the  Tiber,  led  the  people  fliould  collect  his  remains 
and  venerate  them  as  the  relics  of  a  fainted  martyr. 

"  Such  was  Arnold  of  Brefcia;  a  man  (fays  Mr 
Berington*),  whofe  character,  whofe  principles,  and 
whofe  views,  we  perhaps  fhould  be  difpofed  to  admire, 
had  his  life  been  recorded  by  unprejudiced  hidorians, 
and  not  brought  down  to  us  drawn  in  the  blacked  co- 
lours which  party,  bigottedzeal,  and  enthufiafm,  could 
lay  on.  He  was  rafli,  misjuding,  and  intemperate, 
or  never  would  he  have  engaged  in  fo  unequal  a  con- 
ted. — The  view  of  fuch  a  phenomenon  in  the  12th 
century  excites  a  pleafing  admiration.  To  attack  the 
Roman  pontiff  and  his  clergy  in  the  very  centre  of 
their  power,  required  a  more  than  common  fharc  of 
fortitude;  to  adopt  a  fctilcd  fcheme  of  redoring  to 
its  prilline  glory  the  republic  of  Rome,  demanded  a 
dretch  of  thought  conipreheufive  and  cnurpriiing ; 
and  to  forego  the  eafe  and  indulgence  of  a  diflipaud 
age,  for  the  reformation  of  manners  and  the  fuppref- 

fion 
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Arnoldifts  lion  of  what  lie  thought  ufnrped  dominion,  argued  a 
II  character  of  mind  disinterested,  generous,  and  beuevo- 
Arnulph-  ient.  But  Arnold,  like,  other  reformers,  went  too  far; 
and  piflton  foon  vitiated  undertakings  which  were  be- 
gun perhaps  with  motives  the  molt  laudable. — The 
readincls  with  which  the  Roman  people  embraced  this 
plan  of  lowering  the  jurifdiction  of  the  pontiff,  and 
restraining  it  within  thofe  bounds  which  the  true  fpiric 
of  Christianity  had  fixed,  at  once  (hows  that  they  could 
reafon  jtiftly,  and  that  they  considered  the  unbounded 
fway  of  the  triple  crown,  to  which  reluctantly  they 
fubmitted,  as  an  alTumed  prerogative,  to  which  vio- 
lence or  mifconSlruction,  and  not  Chriftian  right,  had 
given  eiiicacy." 

ARNOLDISTS/in  church-hiSlory,  a  feet  fo  call- 
ed from  their  leader  Arnold  of  Brefcia.  See  the  pre- 
ceding article. 

ARNOLDUS  (Gothofredus),  pallor  and  inspector 
of  the  churches  of  Perleberg,  and  historiographer  to 
the  king  of  Pruffia,  was  born  at  Annaburg  in  the 
mountains  of  Mifnia  in  1666.  He  was  a  zealous  de- 
fender of  Pietifts,  a  feet  among  the  German  Protcf-  _ 
tants,  and  compofed  a  great  number  of  religious  works  ; 
particularly  an Ecckfiajlical Hifiorj ,  which expofed  him 
to  the  refentment  of  the  divines  ;  and  another  giving 
an  account  of  the  doctrines  and  manners  from  the  firSt 
ages,  in  which  he  frequently  animadverts  upon  Cave's 
primitive  Christianity.  He  died  in  1714.  Various  are 
the  opinions  concerning  Arnoldus  in  Germany  ;  Some  of 
his  own  countrymen  and  profefiion  extolling  him  ro  the 
fkies  as  a  faint  of  the  lafi  century,  and  fetting  an  ine- 
ftimable  value  upon  his  works ;  while  others  pronounce 
damnation  upon  him  as  an  arch-heretic,  and  condemn 
his  writings  as  heterodox. 

ARNON  (anc.  geog.),  a  brook  running  between 
the  borders  of  the  Moabites  and  Ammonites  on  the 
other  fide  Jordan  (Mofes,  JoShua)  :  Jofephus  calls  it 
a  river,  riling  on  the  borders  of  Arabia,  and  at  length 
falling  into  the  Dead  Sea.  It  is  alfo  called  the  river 
of  Gad,  as  appears  2  Sam.  xxv.  5.  compared  with 
2  Kings  x.  33. 

ARNOT,  in  botany,  the  EngliSh  name  of  the  bu- 
nium.     See  Bunium. 

ARNOTTO.  The  fame  with  Anotta.  SeeANOT- 
ta  and  Bixa. 

ARNSTADE,  a  town  of  Germany,  in  Thuringia, 
on  the  river  Gera.     E.  Long.  11.  3.  N.  Lat.  50.  54. 

ARNULPH,  or  Ernulph,  bilhop  of  Rochester  in 
the  reign  of  Henry  I.  He  was  born  in  France,  where 
he  was  Sometime  a  monk  of  St  Lucian  de  Beauvais. 
The  monks  led  moft  irregular  lives  in  this  monastery  ; 
for  which  reafon  he  refolved  to  quit  it,  but  firlt  took  the 
advice  of  Lanfranc  archbilhop  of  Canterbury,  under 
whom  he  had  Studied  in  the  abbey  of  Becc,  when  Lan- 
franc was  prior  of  that  monastery.  This  prelate  invi- 
ted him  over  to  England,  and  placed  him  in  the  mona- 
ftery  of  Canterbury,  where  he  lived  a  private  monk  till 
Lanfranc's  death.  When  Anfelm  came  to  the  archi- 
epifcopal  fee,  Arnulph  was  made  prior  of  the  mona- 
stery of  Canterbury,  and  afterwards  abbot  of  Peterbo- 
rough. In  1 1 15,  he  was  confecrated  bifhop  of  Ro- 
chester, which  fee  he  held  nine  years,  and  died  in 
March  11 24,  aged  84. 

Arnulph  wrote,  1.  A  piece  in  Latin  concerning  the 
foundation,    endowment,    charters,  laws,  and  other 


things  relating  to  the  church  of  Rochester  :  it  is  gene- 
rally known  by  the  title  of  Textus  Roffenfs,  and  is 
prcferved  in  the  archives  of  the  cathedral  church  of 
Rochester.  2.  An  Epiftle  in  Anfwer  to  fome  Questi- 
ons of  Lambert  abbot  of  Munfter  ;  and,  3.  An  Epiftle 
on  incestuous  Marriage. 

ARNUS,  now  Arno,  a  very  rapid  river  of  Tuf- 
cany,  which  it  divides,  and  in  its  courfe  walhes  Flo- 
rence and  Pifa  ;  rifing  in  the  Apennine,  to  the  eaSt  of 
Florence,  near  a  village  called  S.  Maria  delta  Cratie, 
on  the  borders  of  Romagna,  1$  miles  to  the  weft  of 
the  fources  of  the  Tiber  ;  and  then  turning  Southward 
towards  Arretium,  it  is  there  increafed  by  the  lakes  of 
the  Clanis  ;  after  which  it  runs  westward,  dividing  Flo- 
rence into  two  parts,  and  at  length  walhing  Pifa,  falls 
eight  miles  below  it  into  the  Tufcan  Sea. 

ARNWAY  (John),  a  clergyman  distinguished  by 
his  benevolence  and  loyalty  to  King  Charles  I.  was  de- 
scended from  a  very  good  family  in  the  county  of  Sa- 
lop, from  which  he  inherited  a  considerable  eftate.  He 
was  educated  at  Oxford  ;  and,  having  received  holy  or- 
ders, obtained  the  rectories  of  Hodnet  and  Ightfield, 
where  he  distinguished  himfelf  by  his  piety  and  exem- 
plary charity  :  for  it  was  his  cuftom  to  clothe  annually 
12  poor  people,  and  every  Sunday  to  entertain  as  many 
at  his  table,  not  only  plentifully,  but  with  intimacy 
and  reSpect.  The  civil  war  breaking  out,  he  preached 
againft  rebellion,  and  raifed  and  clothed  eight  troopers 
for  the  fervicc  of  King  Charles  I.  upon  which  his 
houfe  was  plundered  by  the  parliament's  army.  He 
then  went  to  Oxford  to  ferve  the  king  in  perfon,  which 
Subjected  him  to  a  new  train  of  misfortunes  :  for  his 
eState  was  foon  after  fequeStered,  and  himfelf  imprison- 
ed till  the  king's  death  ;  after  which,  he  went  to  the 
Hague,  where  he  published,  1.  The  Tablet,  or  the 
Moderation  of  Charles .  I.  the  Martyr  ;  and,  2.  An 
Alarm  to  the  Subjects  of  England.  He  at  laSt  went  to 
Virginia,  where  he  died  in  1653. 

AROBE.     See  Arrobas. 

AROLEO,  an  American  weight,  equal  to  25  of 
our  pounds. 

AROMA  rniLosorHORUM,  denotes  either  Saffron, 
or  the  aroph  of  Paracelfus  ;  as  aroma  gcrruanicutn  de- 
notes  elecampane.     See  Aroph. 

AROMATA  (anc.  geog.),  a  town  of  Lydia,  fa- 
mous for  its  generous  wines  ;  and  hence  the  apella- 
tion  (Strabo).  Alfo  the  name  of  a  trading  town,  and 
promontory  of  Ethiopia,  at  the  termination  of  the 
Sinus  Avalites  of  the  red  Sea  (Arrian). 

AROMATIC,  an  appellation  given  to  fuch  plants 
as  yield  a  bri(k  fragrant  fmell,  and  a  warm  tafte  ;  as 
all  kinds  of  fpices,  &c.     See  Materia  Medica. 

ARONA,  a  town  of  Italy,  in  the  duchy  of  Milan, 
with  a  Strong  caStle.  It  Stands  on  the  lake  Maggiorc. 
E.  Long.  8.  25.  N.  Lat.  45.  41. 

ARONCHES,  a  town  of  Portugal  in  Alantejo, 
on  the  confines  of  Spain,  feated  on  the  river  Caro.  It 
is  well  fortified,  and  has  about  500  inhabitants.  W. 
Long.  5.  16.  N.  Lat.  14.  39. 

AROOL,  a  town  of  the  empire  of  Ruffia,  in  the 
Ukrain,  Seated  on  the  river  Occa.  E.  Long.  38.  15. 
N.  Lat.  yt.  48. 

AROPH,  a  contraction  of  aroma  fhilofciphcrm/: ;  a 
name  given  to  fafFron. 

Aroph  Paracelfi,  a  name  given  to  a  kind  of  chemi- . 
X  x  2  cal 
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cal  flowers,  probably  of  the  fame  nature  with  the  Ens 
Veneris,  elegantly  prepared  by  fublimation  from  equal 
q:ia"'.ities  of  lapis  hsematitis  and  fal  ammoniac. 

Aroth  is  alio  a  term  ufed  frequently  by  Paracelfus 
in  a  fenfe  fynonimous  with  lithantriptic. 

AROSBAY,  a  town  of  the  Eaft  Indies,  on  the 
coatt  of  the  ifland  of  Madura,  near  Java.  E.  Long.  14. 
30.  N.  Lat.  9.  30. 

AROURA,  a  Grecian  meafure  of  Jo  feet.  It  was 
more  frequently  ufed  for  a  fquare-meafure  of  half  the 
plethron.  The  Egyptian  aroura  was  the  fquare  of  100 
tec;. 

ARPAD  (anc.  geog.),  is  thought  to  have  been  a 
city  of  Syria.  It  W2S  always  placed  with  Hamath 
(2  Kings  xviii.  34.  xix.  13.  Ifai.  x.  9.  xxxvi.  19. 
xxxvii.  13.  Jerem.  xlix.  23.)  Sennacherib  boafts  of 
having  reduced  Arpad  and  Hamath,  or  of  having  de- 
ftroyed  the  gods  of  thefe  two  places.  Hamaih  is 
Jcnown  to  be  the  fame  with  Emefa  ;.  and  it  is  thought 
that  Arpad  is  the  fame  with  Arad  or  Arvad,  as  it  is 
ibmetimes  called  in  Hebrew.     See  Arad. 

ARPAGIUS,  or  harpagius,  among  the  ancients, 
a  perfon  who  died  in  the  cradle,  atleaft  in  early  youth. 
The  word  is  formed  from  the  Greek  apsrafa,  I  /natch. 
The  Romans  made  no  funerals  for  ihtirarpagii.  They 
neither  burnt  their  bodies,  nor  made  tombs,  monu- 
ments, or  epitaphs  for  them  ;  which  occafioned  Juve- 
nal to  fay, 

Terra  clauditur  infant 

Et  minor  igne  rtgi. 

In  after  times  it  became  the  cuftom  to  burn  fuch  as  had 
lived  to  the  age  of  40  days,  and  had  cut  any  teeth ;  and 
thefe  they  called  Afva-xTm,  or  Afvay^oi,  q.  d.  rapti, 
ravijhed.  The  ufage  feems  to  have  been  borrowed 
from  the  Greeks  ;  among  whom,  Euftathius  afiures  us, 
it  was  the  cuftom  never  to  bury  their  children  either 
by  night  or  full  day,  but  at  the  firft  appearance  of  the 
morning  ;  and  that  they  did  not  call  their  departure  by 
the  name  of  death,  but  by  a  fofter  appellation,  H^spas- 
airayn,  importing  that  they  were  ravifhed  by  Aurora, 
or  taken  away  to  her  embraces. 

ARPENT,  fignifies  an  acre  or  furlong  of  ground  ; 
and,  according  to  the  old  French  account  in  domefday- 
book,  100  perches  make  an  arpent.  The  moft  ordi- 
nary acre,  called  /'arpent  de  France,  is  100  perches 
fquare  :  but  fome  account  it  but  half  an  acre. 

ARPHAXAD,  the  fon  of  Shem  and  father  of  Sa- 
lah.  Arphaxad  was  born  in  the  year  of  the  world 
1658,  a  year  after  the  deluge,  and  died  in  the  year  of 
the  world  2096,  at  the  age  of  438  years,  (Genef.  xi. 
12,  Sic.) 

ARPI.     Sec  Aitcos  Bippium. 

ARPINAS,  or  Arpino,  (Jofeph  Ca»far),  a  famous 
painter,  born  in  the  year  1  j6o,  at  the  caftlc  of  Arpi- 
nas,  in  the  kingdom  of  Naples.  He  lived  in  great  in- 
timacy with  Pope  Clement  VIII.  who  conferred  upon 
him  the  honour  of  knighthood,  and  be  ft  owed  on  him 
many  other  marks  of  his  friendfhip.  In  the  year  1600, 
he  went  to  Paris  with  cardinal  Aldobrandin,  who  was 
fent  legate  to  the  French  court  on  the  marriage  of 
Henry  IV.  with  Mary  of  Mtdicis.  His  Chriftian  ma- 
jcfly  gave  Arpinas  many  confiderablc  prefents,  and 
created  him  a  knight  of  St.  Michael.  The  colouring  of 
this  paSncer  is  thought  to  be  cold  and  inanimate;  yet 
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there  is  fpirit  in  his  defigns,  and  hiscoinpofitions  have  Arpintim 
fomewhat  of  fire  and  elevation.  The  touches  of  his 
pencil  being  free  and  bold,  give  theiefore  pleafure  to 
connoineurs  in  painting ;  but  they  are  generally  in-  . 
correft.  What  he  painted  of  the  Roman  hiftory  is  the 
moft  efteemed  of  all  his  works.  The  French  king  has 
inhis  collecf  ion  the  following  pieces  of  this  mafter,  viz. 
the  nativity  of  our  Saviour,  Diana  and  Acleon,  the 
rape  of  Europa,  and  a  Sufanna.  He  died  at  Rome  in 
1640. 

ARPINUM,  a  town  of  the  Volfci,  a  little  to  the 
eaft  of  the  confluence  of  the  rivers  Litis  and  Fibrenus, 
in  the  Terra  di  Lavora  ;  now  decayed,  and  called  Ar- 
pino. It  was  the  native  place  of  Cicero,  and  of  C.  Ma- 
rius,  (Salluft). 

ARQVA,  a  town  of  Italy,  in  the  Paduan,  and 
territory  of  Venice,  remarkable  for  the  tomb  of  Pe- 
trarch.    E.  Long.  11.  43.  N.  Lat.  45.  43. 

ARQUEBUS.     See  Harojjebus. 

ARQUES,  a  town  of  Normandy,  in  France,  feated 
on  a  fmall  river  of  the  fame  name.  E.  Long.  1.  30. 
N.  Lat.  49.  54. 

ARRACHEE,  in  heraldry,  a  term  applied  to  the 
reprefentations  of  plants  torn  up  by  the  roots. 

ARRACHIS,  in  botany.     SeeARACHis. 

ARRACK.     See  Ara.ck. 

ARRAGON,  a  province  of  Spain,  bounded  on  the 
north  by  the  Pyrensean  mountains,  which  feparate  it 
from  France  ;  on  the  weft,  by  Navarre  and  the  two 
Caftiles  ;  on  the  fonth,  by  Valencia  ;  and  on  the  ea/t, 
by  Catalonia.  It  is  in  length  about  180  miles,  and  in 
breadth  149  ;  but  the  land  is  mountainous,  dry,  fandy 
or  ftony,  badly  cultivated,  and  worfe  peopled.  How- 
ever it  does  not  want  rivers:  for  befides  the  Ebro, 
which  croffes  it  in  the  middle,  there  are  the  Xalo,  the 
Cinea,  the  Galego,  and  the  Arragon.  The  air  is  pure 
and  wholefome  ;  and  there  are  mines  of  iron,  and  fome 
fay  of  gold.  The  moft  fertile  parts  are  about  the  ri- 
vers :  for  there  the  land  produces  corn,  wine,  oil,  flax, 
hemp,  various  fruits,  and  a  fmall  quantity  of  faffron, 
befides  large  flocks  of  flieep,  and  plenty  of  game  in  the 
woods. 

The  Arragonefe  have  the  character  of  being  bold, 
courageous,  and  well-bred  ;  but  pofitive  in  their  opinions, 
and  bigotted  in  their  religion.  Thefe  were  the  firft  of 
the  Spaniards  that  threw  off  the  Moorilh  yoke.  Sara- 
goffa  is  the  capital  of  this  province  ;  and  the  other 
chief  towns  are  Balbaftro,  Jaca,  Sarazona,  Haefca, 
Calatajud,    Albarrazin,   Trevel,   Daroca,  and  Boria. 

ARRAIGNMENT,  in  law,  the  arraigning  or 
fctting  a  thing  in  order,  as  a  perfon  is  faid  to  arraign 
a  writ  of  novel  diffeifin,  who  prepares  and  fits  it  for 
trial. 

Arraignment  is  moft  properly  ufed  to  calla  perfon 
to  anfwer  in  form  of  law  upon  an  indictment,  &c. 

When  brought  to  the  bar,  the  criminal  is  called  up- 
on by  name  to  hold  up  his  hand  ;  which,  though  it 
may  feem  a  trifling  circumftance,  yet  is  of  this  im- 
portance, that  by  the  holding  up  of  his  hand  conjiat  de 
perfona,  and  he  owns  himfelf  to  be  of  that  name  by 
which  he  is  called*.  However  it  is  not  an  indifpenfable 
ceremony  ;  for,  being  calculated  merely  for  the  pur- 
pofe  of  identifying  the  perfon,  any  other  acknowledge- 
ment will  anfwer  the  purpofe  as  well  :  therefore,  if  the 
prifoner  obftinately  and  cc-ntempuioully  refufes  to  hold 
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up  in  his  hand,  but  «onfe(Tes  he  is  the  perfon  named, 
it  is  fully  fufficient. 

Then  the  indictment  is  to  be  read  to  him  diftinctly 
in  the  Englifh  tongue  (which  was  law,  even  while  all 
other  proceedings  were  in  Latin),  that  he  may  fully  un- 
derftand  his  charge.  After  which  it  is  to  be  demand- 
ed of  him,  whether  he  be  guilty  of  the  crime  whereof 
he  (lands  indicted,  or  not  guilty  ? 

When  a  criminal  is  arraigned,  he  either  ftandsinute, 
or  confefles  the  fact,  or  elfe  he  pleads  to  the  indict- 
ment. 

i.  If  he  fays  nothing,  the  court  ought  ex  officio  to 
impanel  a  jury  to  enquire  whether  he  (lands obflinatcly 
mute,  or  whether  he  be  dumb  ex  viftatioue  Dei.  If 
the  latter  appears  to  be  tbe  cafe,  the  judges  of  the 
court  (who  are  to  be  of  counfel  for  the  prifoner,  and 
to  fee  that  he  hath  law  and  juftice)  mall  proceed  to  the 
trial,  and  examine  all  points  as  if  he  had  pleaded  not 
guilty.  But  whether  judgment  of  death  can  be  given 
againft  fuch  a  prifoner,  who  hath  never  pleaded,  and 
can  fay  nothing  in  arreft  of  judgment,  is  a  point  yet 
undetermined. 

If  he  be  found  to  be  obflinatety  mute  (which  a  pri- 
foner hath  been  held  to  be  that  hath  cut  his  own  tongue), 
then,  if  it  be  on  an  indictment  of  high  treafon,  it  hath 
long  been  clearly  fettled,  that  (landing  mute  is  equiva- 
lent to  conviction,  and  he  (hall  receive  the  fame  judg- 
ment and  execution. 

The  Englifh  judgment  of  penance  for  /landing  mute 
was  as  follows:  That  the  prifoner  be  remanded  to  the 
prifon  from  whence  he  came,  and  put  into  a  low,  dark 
chamber;  and  there  be  laid  on  his  back,  on  the  bare 
floor,  naked,  unlefs  where  decency  forbids  ;  that  there 
be  placed  upon  his  body  as  great  a  weight  of  iron  as  he 
could  bear,  and  more  ;  that  he  have  no  fuflenance, 
fave  only,  on  the  firft  day,  three  morfels  of  the  worit 
bread ;  and,  on  the  fecond  day,  three  draughts  of 
Handing  water  that  ihould  be  nearefttothe  prifon  door  ; 
and  in  this  fituation  this  fhould  be  alternately  his  daily 
diet,  till  he  died,  or,  as  anciently  the  judgment  ran, 
till  he  anfwered. 

It  hath  been  doubted  whether  this  punifhmeut  fub- 
fifted  at  the  common  law,  or  was  introduced  in  confe- 
quence  of  the  (latute  Weftm.  i.  jEdw.I.  c.  12.  which 
feems  to  be  the  better  opinion.  For  not  a  word  of  it 
is  mentioned  in  Glanvil  or  Bracton,  or  in  any  ancient 
author,  cafe,  or  record  (that  hath  yet  been  produced), 
previous  to  the  reign  of  Edward  I.:  but  there  are  in- 
ilances  on  record  in  the  reign  of  Henry  III.  where 
perfons  acenfed  of  felony,  and  (landing  mute,  were 
tried  in  a  particular  manner,  by  two  fucceffive  juries, 
and  convicted, ;  and  it  is  afferted  by  the  judges  in 
8  Henry  IV.  that,  by  the  common  law  before  the  (la- 
tute, (landing  mute  on  an  appeal  amounted  to  a  con- 
viction of  the  felony.  This  (latute  of  Edward  I.  di- 
rects fuch  perfons,  "as  will  not  put  themfelvcs  upon 
inquefls  of  felonies  before  the  judges  at  the  fuit  of  the 
king,  to  be  put  into  hard  and  ftrong  prifon  (  foient 
mys  en  In  frifone  fort  et  dure),  as  thofe  which  refufe 
to  be  at  the  common  law  of  the  land."  And,  imme- 
diately after  this  (latute,  the  form  of  the  judgment 
appears  in  Fleta  and  Britton  to  have  been  only  a  very 
flrait  confinement  in  prifon,  with  hardly  any  degree 
of  fuflenance;  but  no  weight  is  directed  to  be  laid 
npon  the  body,  fo  as  to  halten  the  death  of  the  mifer- 


able  fufferer:  and  indeed  any  fnrchargc  of  punifhment  Arraign- 
on   perfons  adjudged  to  penance,  fo  as  to  (horten  their     ™tu« 

lives,  is  reckoned  by  Home  in  the  Mirror  as  a  fpecies  ' L ' 

of  criminal  homicide.  Jt  alfo  clearly  appears,  by  a  re- 
cord of  31ft  Edw.  III.  that  the  prifoner  might  then 
poffibly  fubfifl  for  forty  days  under  this  lingering  punifh- 
ment. It  is  therefore  imagined  that  the  practice  of 
loading  him  with  weights,  or,  as  it  is  ufually  called, 
preffing  him  to  death,  was  gradually  introduced  between 
31  Edward  III.  and  8  Henry  IV.  at  which  lad  period 
it  firll  appears  upon  the  books;  being  intended  as  a 
ipecies  of  mercy  to  the  delinquent,  by  delivering  him 
the  (ooner  from  his  torment :  and  hence  it  is  alfo  pro- 
bable, that  the  duration  of  the  penance  was  then  firft 
altered  ;  and  inflead  of  continuing  ////  he  anfwered,  it 
was  to  continue  //'//  he  died,  which  muit  very  Coon  hap- 
pen under  an  enormous  prefTure. 

The  uncertainty  of  its  original,  the  doubts  that  were 
conceived  of  its  legality,  and  the  repugnance  of  its 
theory  (for  it  rarely  was  carried  into  practice)  to  the 
humanity  of  the  laws  of  England,  all  concurred  to  re- 
quire a  Icgiflative  abolition  of  this  cruel  procefs,  and  a 
refutation  of  the  ancient  common  law ;  whereby  the 
(landing  mute  in  felony,  as  well  as  in  treafon  as  in 
trefpafs,  amounted  to  a  confeifion  of  the  charge. 

2.  If  the  prifoner  made  a  fimple  and  plain  confeffion, 
the  court  hath  nothing  to  do  but  to  award  judgment  : 
but  it  is  ufually  very  backward  in  receiving  and  record- 
ing fuch  confe'fion,  out  of  tendernefs  to  the  life  of  the 
fubject;  and  will  generally  advife  the  prifoner  to  re- 
tract, it,  and, 

3.  Plead  to  the  indictment;  as  to  which,  fee  the 
article   Plea  of  Indictment. 

ARRAN,  an  ifland  of  Scotland,  in  the  Frith  of 
Clyde,  between  Kintyre  and  Cunningham.  Of  this 
ifland  the  belt  defcripdon  we  have  is  that  given  by  Mr 
Pennant,  in  his  Tour  through  Scotland,  Vol.  II.  1 72. 
—184. 

"  Arran,  or  properly  Arr-inn,  or  '  the  ifland  of 
mountains,'  feems  not  to  have  been  noticed  by  the  an- 
cients, notwithilanding  it  mufl  have  been  known  to 
the  Romans,  whofe  navy,  from  the  time  of  Agricola, 
had  its  flation  in  the  Clota  JEJluarium,  or  the  Frith  of 
Clyde.  Camden  indeed  makes  this  ifland  the  Glota  of 
Antonine,  but  no  fuch  name  occurs  in  his  itinerary: 
it  therefore  was  bellowed  on  Arran  by  fomeof  his  com- 
mentators. By  the  immenfe  cairns,  the  vaft  monu- 
mental (tones,  and  many  relics  of  Draidifm,  this  ifland 
mu(l  have  beenconfiderable  in  very  ancient  times.  Here 
are  (till  traditions  of  the  hero  Fingal,  or  Fin-mac-coul, 
who  is  fuppofed  here  to  have  enjoyed  the  pleafures  of 
the  chace  ;  and  many  places  retain  his  name  :  but  I  can 
difcover  nothingbut  oral  hiftory  that  relates  to  the  ifland 
till  the  time  of  Magnus  the  Barefooted,  the  Norwegian 
victor,  who  probably  included  Arran  in  his  conqucils 
of  Kintyre,  if  he  did  not  conquer  that  ifland,  it  was 
certainly  included  among  thofe  that  Donald-bane  was 
to  cede ;  for  it  appears  that  Acho,  one  of  the  fuccelfors 
of  Magnus,  in  1263  laid  claim  to  Arran,  Bute  and  the 
Cumrays,  in  confequence  of  that  promife  :  the  two  firft 
he  fubdued,  but  the  defeat  he  met  with  at  Largs  foon, 
obliged  him  to  give  up  his  conquells.  Arran  was  the 
property  of  the  crown.  Robert  Bruce  retired  thither 
during  his  diftrefles,  and  met  with  protection  from 
his  faithful  vaflals.     Numbers  of  them  followed  his 
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fortunes ;  and  after  the  battle  of  Bannock-burn 
••he  rewarded  feveral,  fuch  as  the  Mac-cooks,  Mac- 
kinnons,  Mac-brides,  and  Mac-lonis,  or  Fullerton's, 
with  different  charters  of  lands  in  their  native  country. 
All  thefe  are  now  abforbed  by  this  great  family,  ex- 
cept the  Fullerton's,  and  a  Stewart,  defcended  from  a 
fon  of  Robert  III.  who  gave  him  a  fettlement  here. 
In  the  time  of  the  Dean  of  the  Ifles,  .his  defcendant 
poflefled  Cattle  Douan ;  and  he  and  his  blind,  fays  the 
Dean,  are  the  bejl  men  in  that  countrey.  About  the 
year  1334,  this  illand  appears  to  have  formed  part  of 
the  ettate  of  Robert  Stewart,  great  ftewart  of  Scot- 
land, afterwards  Robert  II.  At  that  time  they  took 
arms  to  fupport  the  caufe  of  their  matter ;  who  after- 
wards, in  reward,  not  only  granted  at  their  requeft  an 
immunity  from  their  annual  tribute  of  com,  but  added 
feveral  new  privileges,  and  a  donative  to  all  the  inha- 
bitants that  were  prefent.  In  1456,  the  whole  i (land 
was  ravaged  by  Donald  Earl  of  Rofs  and  Lord  of  the 
Ides.  At  tfeat  period,  it  was  ftill  the  property  of 
James  II. ;  but  in  the  reign  of  his  fucceflor  James  III. 
when  that  monarch  matched  his  lifter  to  Thomas  Lord 
Boyd,  he  created  him  Earl  of  Arran,  and  gave  him 
the  illand  as  a  portion.  Soon  after,  on  the  difgrace  of 
that  family,  he  caufed  the  countefs  to  be  divorced 
from  her  unfortunate  hufband  ;  and  bellowed  both  the 
lady  and  illand  on  Sir  James  Hamilton,  in  whofe  fami- 
ly it  continues  to  this  time,  a  very  few  farms  excepted. 

"  Arran  is  of  great  extent,  being  23  miles  from 
Sgreadan  point  north  to  Beinnean  fouth  ;  and  the  num- 
ber of  inhabitants  are  about  7000,  who  chiefly  inha- 
bit the  coafts ;  the  far  greater  part  of  the  country  be- 
ing uninhabited  by  reafon  of  the  vaft  and  barren 
mountains.  Here  are  only  two  parifhes,  Kilbride  and 
Kilmorc  ;  with  a  fort  of  chapel  of  eafe  to  each,  found- 
ed in  the  latt  century,  in  the  golden  age  of  this  illand, 
when  it  was  bledcd  with  Anne  Duchefs  of  Hamilton, 
whofc  amiable  difpofuion  and  humane  attention  to  the 
welfare  of  Arran  render  at  this  diftant  time  hermemo- 
xy  dear  to  every  inhabitant.  The  principal  mountains 
of  Arran  are,  Goatfield,  or  Gaoilbheinn,  or  "  the 
mountain  of  the  winds,  of  a.  height  equal  to  moft  of 
rhe  Scottilh  Alps,  compofed  of  immenfe  piles  of  moor- 
flone,  in  form  of  wool-packs,  clothed  only  with  lichens 
and  molTes,  inhabited  by  eagles  and  ptarmigans;  Bein- 
bharrain,  or,  "  the  (harp-pointed  ;"  Ceum-na-caillich, 
"  the  ttep  of  the  carline  or  old  hag ;  and  Grianan- 
Athol,  that  yields  to  none  in  ruggednefs.  The  lakes 
are,  Loch-jorfa,  where  falmon  come  to  fpawn  ;  Loch- 
Tana  ;  Loch-nah-jura,on  the  thetopofahighhill ;  Loch- 
mhachrai;  and  Loch-knoc-a-ch;irbeil,  full  of  large 
eels.  The  chief  rivers  are,  Abhan-mhor,  Moina- 
mhor,  Slondrai-machrei,  and  Jorfa;  the  two  latt  re- 
markable for  the  abundance  of  falmon. 

"  The  quadrupeds  are  very  few  ;  only  otters,  wild- 
cats, (hrcw-mice,  rabbits  and  bats:  the  Hags  which 
nfed  to  abound,  are  reduced  to  about  a  dozen.  The 
birds  arc,  eagles,  hooded-crows,  wild-pigeons,  flares, 
black  game,  grous,  ptarmigans,  daws,  green  plovers, 
and  curlews.  It  may  be  remarked,  that  the  partridge 
at  prefent  inhabits  this  illand,  a  proof  of  the  advance- 
ment of  agriculture. 

"  The  climate  is  very  fevere:  forbefidesthe  violence 
of  wind,  the  cold  is  very  rigorous;  and  fnow  lay  here 
in  the  valley  for  13  weeks  of  the  latt  winter.     In  fum- 
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mer,  the  air  is  remarkably  falubrious ;  and  many  inva- 
lids refort  here  on  that  account,  and  to  drink  the  whey  ' 
of  goats  milk. 

"  The  principal  difeafe  here  is  the  pleurify  :  fmall- 
pox,  mealies,  and  chincough,  vifit  the  illand  once  in 
feven  or  eight  years.  The  practice  of  bleeding  twice 
every  year  fecms  to  have  been  intended  as  a  preventa- 
tive againft  the  pleurify :  but  it  is  now  performed  with 
the  utmoft  regularity  at  fpring  and  fall.  The  duke  of 
Hamilton  keeps  a  furgeon  in  pay ;  who  at  thofe  fea- 
fons  makes  a  tour  of  the  idand.  On  notice  of  his  ap- 
proach, the  inhabitants  of  each  farm  aflemble  in  the 
open  air ;  extend  their  arms  and  are  bled  into  a  hole 
made  in  the  ground,  the  common  receptacle  of  the  vi- 
tal fluid.  In  burning  fevers,  a  tea  of  -wood  forrel  is 
ufed  with  fuccefs,  to  allay  the  heat.  An  iniufion  of 
ramfons,  or  allium  urfinum,  in  brandy,  is  eftcemed 
here  a  good  remedy  for  the  gravel. 

"  The  men  are  ftrong,  tall,  and  well  made ;  all  fpeak 
the  Erfe  language,  but  the  ancient  habit  is  entirely  laid 
afide.  Their  diet  is  chiefly  potatoes  and  meal ;  and 
during  winter  fome  dried  mutton  or  goat  is  added  to 
their  hard  fare.  A  deep  dejedlion  appears  in  general 
through  the  countenances  of  all :  no  time  can  be  fpared 
for  amufement  of  any  kind ;  the  whole  being  given 
for  procuring  the  means  of  paying  their  rent,  or  lay- 
ing in  their  fuel,  or  getting  a  fcamy  pittance  of  meat 
and  clothing. 

"  The  leafes  of  farms  are  19  years,  the  fucceeding 
tenants  generally  find  the  ground  little  better  than  a 
caput  mortuum :  and  for  this  reafon ;  Should  they  at 
the  expiration  of  the  leafe  leave  the  lands  in  a  good 
ftate,  fome  avaricious  neighbours  would  have  the  pre- 
ference in  the  next  fetting,  by  offering  a  price  more 
than  the  perfon  who  had  expended  part  of  his  fubftance 
in  enriching  the  farm  could  poffibly  do.  This  induces 
them  to  leave  it  in  the  original  ftate.  The  method  of 
fetting  a  farm  is  very  fmgular ;  each  is  commonly  pof- 
fefled  by  a  number  of  fmall  tenants ;  thus  a  farm  of 
40/.  a  year  is  occupied  by  18  different  people,  wiio  by 
their  leafes  are  bound,  conjunctly  and  feverally,  for 
the  payment  of  the  rent  to  the  proprietor.  Thefe  live 
in  the  farm  in  houfes  cluftered  together,  fo  that  each 
farm  appears  like  a  little  village.  The  tenants  annu- 
ally divide  the  arable  land  by  lot ;  each  has  his  ridge  of 
land  to  which  he  puts  his  mark,  fuch  as  he  would  do 
to  any  writing:  and  this  fpecies  of  farm  is  called  /-un- 
rig, i.  e.  ridge.  They  join  in  ploughing;  every  one 
keeps  a  horfe  or  more ;  and  the  number  of  thofe  ani- 
mals confume  fo  much  corn  as  often  to  occafion  a  fear- 
city;  the  corn  and  peas  raifed  being  (much  of  it)  de- 
iigned  for  their  fnbfillence,  and  that  of  the  cattle  du- 
ring the  long  winter.  The  pafture  and  moor-land  an- 
nexed to  the  farm  is  common  to  all  the  pofleflbrs.  All 
the  farms  are  open.  Inclofnresof  any  form,  except  in 
two  or  three  places,  are  quite  unknown  :  fo  that  there 
muft  be  a  great  lofsof  time  in  preferving  their  corn, 
&c.  from  trefpafs.  The  ufnal  manure  is  fea-plants, 
coral,  and  (hells.  The  run-rig  farms  are  now  difcou- 
raged  :  but  fince  the  tenements  are  fet  by  roup  or  auc- 
tion, and  advanced  by  an  unnatural  force  to  above  dou- 
ble the  old  rent,  without  any  allowance  for  inclofing, 
any  example  fet  in  agriculture,  any  fecurity  of  tenure 
by  lengthening  the  leafes,  affairs  will  turn  retrograde, 
and  the  farms  relapfe  into  their  old  ftate  of  rudentfs; 
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migration  will  increafc  (for  it  has  begun),  and  the 
rents  be  reduced  even  below  their  former  value  :  the 
,  late  rents  were  fcarce  1200I.  a-year;  the  expected 
rents  3000I. 

"The  produce  of  the  ifland  is  oats  j  of  which  about 
5000  bolls,  each  equal  to  nine  Winchefter  bufliels,  are 
fown  ;  500  of  beans,  a  few  peas,  and  above  1000  bolls 
of  potatoes,  are  annually  fet :  notwithstanding  this, 
500  bolls  of  oat-meal  are  annually  imported,  to  fnbiift 
the  natives. 

"  The  live  flock  of  the  ifland  is  3183  milch-cows  ; 
2000  cattle,  from  one  to  three  years  old  ;  1058  horfts ; 
jjoolheep;  and  joo  goats :  many  of  the  two  laft  are 
tilled  at  Michaelmas,  and  dried  for  winter-provifion,  or 
fold  at  Greenock.  The  cattle  are  fold  from  40  to  jos. 
per  head,  which  brings  into  the  ifland  about  1200I. 
per  annum  :  I  think  that  the  fale  of  horfes  alfo  brings 
in  about  300I.  Hogs  were  introduced  here  only  two 
years  ago.  The  herring-fiihery  round  the  ifland  brings 
in  300I.  the  fale  of  herring-nets  icol.  and  that  of 
thread  about  300I.  for  a  good  deal  of  flax  is  fown 
here.  Thefe  are  the  exports  of  the  ifland;  but  the  mo- 
ney that  goes  out  for  mere  necefTaries  is  a  melancholy 
drawback. 

"  The  women  manufacture  the  wool  for  the  cloath- 
ing  of  their  families  ;  they  fet  the  potatoes,  and  drefs 
and  fpin  the  flax.  They  make  butter  for  exportation, 
and  cheefe  for  their  own  ufe. 

"  The  inhabitants  in  general  are  fober,  religious, 
and  induflrious;  great  part  of  the  fummer  is  employed 
in  building  or  repairing  their  houfes,  for  the  badnefs 
of  the  materials  requires  annual  repairs  :  before  and 
after  harveft;  they  are  bufied  in  the  herring-fifhery ; 
and  during  winter  the  men  make  their  herring-nets  ; 
while  the  women  are  employed  in  fpinning  their  linen 
and  woollen  yarn.  The  light  they  often  ufe  is  that  of 
lamps.  From  the  beginning  of  February  to  the  end 
of  May,  if  the  weather  permits,  they  are  engaged  in 
labouring  their  ground  :  in  autumn  they  burn  a  great 
quantity  of  fern,  to  make  kelp.  So  that,  excepting 
at  new  year's  day,  at  marriages,  or  at  the  two  or  three 
fairs  in  that  ifland,  they  have  no  leifnre  for  any  amufe- 
ments:  no  wonder  then  at  their  depreffion  of  (pints. 

"  Arran  forms  part  of  the  county  of  Bute,  and  is 
fnbject  to  the  fame  fort  of  government :  but,  befides, 
juftice  is  adminiftered  at  the  baron's  baily-court,  who 
has  power  to  fine  as  high  as  20s.  ;  can  decide  in  mat- 
ters of  property  not  exceeding  40s.  ;  can  imprifon  for 
a  month  ;  and  put  delinquents  into  the  flocks  for  three 
hours,  but  that  only  during  day-time." 

In  this  illand  there  are  many  of  thofe  rude. antiqui- 
ties or  monuments  called  cairns,  dnadteat'circlcs,  &c. 
See  Cairns. 

ARRANGEMENT,  orRANGEMENT,  the  difpofi- 
tion  of  the  parts  of  a  whole,  in  a  certain  order. 

The  modern  philofophy  mows  us,  that  the  diverfity 
of  the  colours  of  bodies  depends  entirely  on  the  fitua- 
tion  and  arrangement  of  the  parts,  which  reflect  the 
light  differently  ;  the  diverfity  of  tafles  and  fmells  on 
the  different  arrangements  of  the  pores,  which  render 
them  differently  fenfible  ;  and  the  general  diverfity  of 
bodies  on  the  different  arrangement  of  their  pans. 
The  happy  arrangement  of  words  makes  one  of  the 
greater!  beauties  of  dilcourfe. 


ARRAS,  the  capital  city  of  Artois,  a  province  in 
the  French  Netherlands.  It  is  feated  on  a  mountain  ; 
and  the  parts  about  it  ane  full  of  quarries,  where  they 
get  flone  for  building.  It  is  divided  into  two  parts, 
the  town  and  the  city.  The  abbe  of  St  Vaaft  is  lord 
of  the  town,  and  the  bifhop  of  Arras  of  the  city,  which 
is  the  leaft  part.  They  are  divided  by  a  ftrong  wall, 
a  large  fofle,  and  the  little  river  Chrinchron,  which 
100  paces  below  falls  into  the  Scarp.  They  are  both 
well  fortified,  inclofcd  by  high  ramparts,  and  by  double 
deep  fofles,  which  in  feveral  places  are  cut  out  of  the 
rock.  It  has  four  gates  j  and  fince  the  French  are  be- 
come mafters  of  it,  has  a  ftrong  citadel  with  five  baf- 
tions.  The  moft  remarkable  places  are,  the  great 
fquare  where  the  principal  market  is  kept ;  this  is  full 
of  fine  buildings,  with  piazzas  all  round  it  like  thofe 
of  Covent-garden.  Not  far  from  this  is  the  letter  mar- 
ket, which  contains  the  town-houfe,  ayery  noble  (hue - 
ture,  with  a  high  tower  covered  with  a  crown,  on  the 
top  of  which  is  a  brazen  lion  which  ferves  for  a  vane. 
In  the  midft  of  this  market  is  the  chapel  of  the  Holy 
Candle,  which  the  papilts  pretend  was  bronght  by  the 
Virgin  Mary  herfelf  above  600  years  ago,  when  the 
city  was  afflicted  with  divers  difeafes,  and  every  one  that 
touched  the  candle  was  cured  ;  it  is  kept  in  a  filver  fhrine. 
This  chapel  has  afpire-ltecple,  adorned  with  feveral  fta- 
tues.  Thecathedral  church  ofNotre-Dameftandsin  the 
city  :  itis  a  very  large  Gothic  building,  extremely  well 
adorned  ;  the  tower  is  very  high,  and  has  a  fine  clock 
embellifhed  with  little  figures  in  bronze,  which  repre- 
fent  the  paflion  of  Jefus  Chrift ;  they  pafs  before  the 
bell  to  ftrike  the  hours  and  half  hours.  In  this  church 
there  is  a  filver  (hrine,  enriched  with  pearls  and  dia- 
monds, which  contains  a  fort  of  wool,  which  they  call 
manna ;  that  they  fay  fell  from  heaven  in  the  time  of 
a  great  drought,  almoft  1400  years  ago:  they  carry 
it  very  folerunly  in  procellion  when  they  want  rain. 
The  abbey-church  of  St  Vedaft  is  the  greateft  orna- 
ment of  Arras,  it  being  adorned  with  a  fine  fleeple, 
and  feats  for  the  monks  of  admirable  workmanfhip  ; 
the  pulpit  is  of  brafs,  fafhioned  like  a  tree,  fnpported  by 
two  bears  of  the  fame  metal,  fitting  on  their  hind  legs ; 
there  are  little  bears  in  different  poltures  coming  to 
climb  up  the  tree.  The  chimes  are  remarkable  for 
the  different  tunes  which  they  play.  There  are  n 
parifli  churches,  and  a  great  many  convents  of  men  and 
women.  It  is  from  this  city  that  the  tapeftry  called 
arras  hangings  takes  its  denomination.  E.  Long.  2. 
56.  N.  Lat.  jo.  17. 

Arras,  or  Praxes,  is  alfo  the  name  of  a  river  of 
Georgia,  which  difcharges  itfclf  into  ihe  Cafpian  fea. 

ARRAY,  inlaw,  the  ranking  or  fetting  forth  of  a 
jury,  or  inquefl  of  men  impanelled  on  a  caufe. 

B 'attic- Arrat,  the  order  or  difpoiition  of  an  army, 
drawn  up  with  a  view  to  engage  the  enemy.  See 
Army. 

ARRAYERS,  or  Arragers,  Arraitores,  is 
ufed,  in  fome  ancient  ltatutes,  for  fuch  officers  as  had 
care  of  the  foldiers  armour,  and  faw  them  duly  ac- 
coutred in  their  kinds.  In  fome  reigns,  commiflloners 
have  been  appointed  for  this  purpofe.  Such  were  the 
commiilioners  of  array  appointed  by  king  Charles  I.  ia 
the  year  1642. 

ARREARS,  the  remainder  of  a  firm  due,  or  money 
remaining  in  the  hands  of  an  accountant.     It  likewife 
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fignifies  the  money  due  for  rent,  wages?  &c.  or  what 
remains  unpaid  of  penfions,  taxes,  &c. 

ARRENTATION,  in  the  foreft  laws,  implies  the 
licenfing  the  owner  of  lands  in  a  foreft  to  inclofc  them 
with  a  low  hedge  and  a  fmall  ditch,  in  confideration  of 
a  yearly  rent. 

ARREST,  in  Englifh  law  (from  the  French  word 
arrefler,  to  flop  or  flay),  is  the  reltraint  of  a  man's  per- 
fon, obliging  him  to  be  obedient  to  the  law  ;  and  is  de- 
fined to  be  the  execution  of  the  command  of  fome  court 
of  record  or  office  of  juflice.  An  arreft  is  the  begin- 
ning of  iraprifonments  where  a  man  is  firft  taken,  and 
reilrained  of  his  liberty,  by  power  or  colour  of  lawful 
warrant. 

Arrefts  are  either  in  civil  or  criminal  cafes. 

1.  An  arreftina  civil  caufe  is  defined  to  be  the  appre- 
hending or  reftraining  one's  perfon  by  procefs  in  exe- 
cution of  the  command  of  fome  court. 

An  arreft  mutt  be  by  corporal  feiling  or  touching  the 
defender's  body;    after  which  the  bailiff  may  juftify 
breaking  open  the  houfe  in  which  he  is,  to  take  him  : 
Otherwifehe  has  no  fuch  power;  but  mull  watch  his 
opportunity  to  arreft  him.     For  every  man's  houfe  is 
looked  upon  by  the  law  to  be  his  cattle  of  defence  and 
afylum,  wherein  he  fhould  fuffer  no  violence.     Which 
principle  is  carried  fo  far  in  the  civil  law,  that,  for  the 
mofl  part,  not  lb  much  as  a  common  citation  or  fum- 
mons,  much  lefs  an  arreft,  canbe  executed  upon  a  man 
within  his  own  walls.  Peers  of  the  realm,  members  of 
parliament,  and  corporations,  are  privileged  from  ar- 
refls ;  and  of  courfe  from  outlawries.     And  againil 
them  the  procefs  to  inforce  an  appearance  muft  be  by 
fummons  and  diflrefs  infinite,  inflead  of  a  capias.    Alfo 
clerks,  attorneys,  and  all  other  perfons  attending  the 
courts  of  juflice  (for  attorneys,  being  officers  of  the 
court,  are  always  fuppofed  to  be  there  attending),  arc 
not  liable  to  be  arretted  by  the  ordinary  procefs  of  the 
court,  but  muft  be  filed  by  bill   (called  ufually  a  bill  of 
privilege)  as  being pcrfonally  prcfent  in  court.  Clergy- 
men performing  divine  fervice,  and  net  merely  flaying 
in  the  church  with  a  fraudulent  defign,  are  for  the 
time  privileged  from -arrefls,  by  ftatute  50  Edw.  III. 
c.  5.  and  1  Rich.  II.  c.  86.  ;    as   likewife  members  of 
convocation    actually   attending    thereon,    by   ftatute 
1  Hen.  VI.  c.  I.     Suitors,  witneffes,  and  other  per- 
fons, necefTarily  attending  any  courts  of  record  upon 
bufinefs,  are  not  to  be  arretted  during  their  actual  at- 
tendance, which  includes  the  neceflary  coming  and  re- 
turning.    Seamen  in  the  king's  fervice  are  privileged 
from  arrefls  for  debts  under  L.20.  (1  Gcog.  II.  c.  14. 
and  14  Geo.  II.  c.  38.)  ;  and  foldiers  or  marines  are 
not   liable   to   arrefts  for   a   debt  of  lefs  than  L.10. 
(30  Geo.  II.  c.  6,  1 1.)  And  no  arrett  can  be  made  in 
"he  king's  prefencc,  nor  within  the  verge  of  his  royal 
pilace,  nor  in  any  place  where  the  king's  juflices  are 
actually  fitting.     The  king  hath  moreover  a  fpecial 
prerogative  (which  indeed  is  very  feldom  exerted),  that 
he  may  by  bis  writ  ofproteilion  privilege  a  defendant 
from  all  perfona!,  and  many  real,  fuits,  Tor  one  year  at 
a  time,  and  no  longer,  in  refpect  of  his  being  engaged 
in  his  fervice  out  of  the  realm.     And  the  king  alfo  by 
common  Ijw  might  take  his  creditor  into  his  pro- 
10,  fo  that  no  one  might  fne  or  arrett  him  till  the 
king's  dcbl  was  paid:  but  by  the  ftatute  25  Edw.  III. 
c,  19.  not withftanding  fuch  protection,  another  credi- 


tor may  proceed  to  judgment  againfl  him,  with  a  flay 
of  execution,  till  the  king's  debt  be  paid  ;  unlefs  fuch 
creditor  will  undertake  for  the  king's  debt,  and  then 
he  fhall  have  execution  for  both.  And,  laftly,  by  fta- 
tute 29  Car.  II.  c.  7.  no  arreft  can  be  made,  nor  pro- 
cefs ferved,  upon  a  Sunday,  except  for  treafon,  felony, 
or  breach  of  the  peace. 

2.  An  arreft  in  criminal  caufe  is  the  apprehending 
or  reftraining  one's  perfon,  in  order  to  be  fotihcoming 
to  anfwer  an  alleged  crime.  To  this  arreft  all  perfons 
whatfoever  are,  without  diftinction,  equally  liable ;  and 
doors  may  be  broken  open  to  arreft  the  offender  :  but 
no  man  is  to  be  arretted,  unlefs  charged  with  fuch  a 
crime  as  will  at  lcafl  juftify  holding  him  to  bail  when 
taken.  There  is  this  difference  alfo  between  arrefts  in 
civil  and  criminal  cafes,  that  none  fhall  be  arretted  for 
debt,  trefpafs,  or  other  caufe  of  action,  but  by  virtue 
of  a  precept  or  commandment  out  of  fome  court;  but 
for  treafon,  felony,  or  breach  of  the  peace,  any  man 
may  arrett  with  or  without  warrant  or  precept.  But 
the  king  cannot  command  any  one  by  word  of  mouth 
to  be  arretted  ;  for  he  muftdo  it  by  writ,  or  order  of 
his  courts,  according  to  law  :  nor  may  the  king  arreft 
any  man  for  fufpicion  of  treafon,  or  felony,  as  his  fub- 
jecls  may ;  becaufe,  if  he  doth  wrong,  the  party  cannot 
have  an  action  againfl  him. 

Arrefts  by  private  perfons  are  in  fome  cafes  com- 
manded. Perfons  prefent  at  the  committing  of  a  fe- 
lony mutt  ufe  their  endeavours  to  apprehend  the  offen- 
der, under  penalty  of  fine  and  imprifonment ;  and  they 
are  alfo,  with  the  utmoft  diligence,  to  purfue  and  en- 
deavour to  take  all  thole  who  fhall  be  guilty  thereof 
out  of  their  view,  upon  a  hue  and  cry  levied  againil 
them.  By  the  vagrant  act  17  Geo.  II.  c.  5.  c\ery 
perfon  may  apprehend  beggars  and  vagrants;  and  every 
private  perfon  is  bound  to  aiiilt  an  officer  requiring  him 
to  apprehend  a  felon. 

In  fome  cafes  likewife  arrefts  by  private  perfons  are 
rewarded  by  law.  By  the  4  and  5  William  and  Mary, 
c.  8.  perfons 'apprehending  highwaymen,  and  profe- 
cuting  them  to  a  conviction,  are  intitled  to  a  reward 
of  L.40,  and  if  they  are  killed  in  the  attempt,  their 
executors,  &c.  are  intitled  to  the  like  reward.  By  the 
6  and  7  William  III.  c.  17.  perfons  apprehending 
counterfeiters  and  clippers  of  the  coin,  and  profectuing 
them  to  conviction,  are  intitled  to  L.40. 

By  5  Ann,  c.  3 1 .  perfons  who  fhall  take  any  one 
guilty  of  burglary,  or  the  felonious  breaking  and  en- 
tering any  houfe  in  the  day-time,  and  profecute  them 
to  conviction,  fhall  receive  the  fum  of  L.40  within  one 
month  after  fuch  conviction. 

With  regard  to  arrefts  by  public  officers,  as  watch- 
men, conftablcs,  &c.  they  are  either  made  by  their 
own  authority,  which  differs  but  very  little  from  the 
power  of  a  private  perfon  ;  or  they  are  made  by  a  war- 
rant from  a  juflice  of  peace.     See  Warrant. 

Purest  of 'Judgment,  inlaw,  the  affigningjuft  rca- 
fon  why  judgment  fhould  notpafs:  as,  Want  of  no- 
tice of  the  trial  j  a  material  defect  in  the  pleading  ; 
when  the  record  differs  from  the  deed  impleaded  ;  when 
perfons  are  mifnamed  ;  where  more  is  given  by  the 
verdict  than  is  laid  in  the  declaration,  &c.  This  may 
be  done  either  in  criminal  or  civil  cafes. 

ARRESTMENT,  in  Scots  law,  fignifies  the  fecu- 

ring  of  fi  criminal  till  trial,  or  till  he  find  caution  to 
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Hand  trial,  in  what  are  called  bailable  crimes. 
cafes,  it  fignifies  either  the  detaining  of  llrangersor 
natives  in  meditatione  fug*,  till  they  find  cautionyW/- 
cio/ijli,  or  the  attaching  the  efFecls  of  a  flranger  in  or- 
der to  found  jurifdiction.  But,  in  the  molt  general 
acceptation  of  the  word,  it  denotes  that  diligence  by 
which  a  creditor  detains  the  goods  or  effects  of  his 
debtor  in  the  hands  of  third  parties  till  the  debt  due  to 
him  be  either  paid  or  fecured.  See  Law,  Part  III. 
N°  clxxviii. 

ARRESTO  facto  super  bonis,  &c.  a  writ 
brought  by  a  denizen  againft  the  goods  of  aliens  found 
wichm  the  kingdom,  as  a  recompence  for  goods  taken 
from  him  in  a  foreign  country. 

ARRESTS,  in  farriery,  mangy  tumors  upon  a 
horfe's  hinder-legs,  between  die  ham  and  the  paf- 
tern. 

ARRETIUM,  (Cicero,  Cxfar)  ;  Arrhetium,  (Pto- 
lemy) ;  Vrbs  Arrhetinorum,  (Polybius)  ;  one  of  the 
twelve  ancient  towns  of  Tufcany,  near  the  Amis  and 
Clanis,  fituated  in  a  pleafant  valley.  Now  Arezzo, 
42  miles  eaft  of  Florence.     E.  Long.  13.  18.  Lat.  43. 

IS- 

ARRHABONARII,  a  feci  of  Chriftians,  who 
held  that  the  Eucharilt  is  neither  the  real  flelh  or  blood 
of  Chrift,  nor  yet  the  fign  of  them ;  but  only  the 
pledge  or  earneft  thereof. 

ARRHEPHORIA,  a  feaft  among  the  Athenians, 
inftituted  in  honour  of  Minerva,  and  Herfe,  daughter 
of  Cecrops.  The  word  is  compofed  of  «p p»-rov,  myjiery, 
and  ?sp&>,  /  carry ;  on  account  of  certain  myfterious 
things  which  were  carried  in  proceffion  at  this  folem- 
nity. — Boys,  or,  as  fome  fay,  girls,  between  feven  and 
twelve  years  of  age,  were  the  miniflers  that  affifted  at 
this  feaft,  and  were  denominated  «pp»<p&po;.  This  feaft 
was  alfo  called  Herfiphoria,  from  the  daughter  of  Ce- 
crops, already  mentioned. 

ARRIAN,  a  famous  philofopher  and  hiftorian  un- 
der the  emperor  Hadrian  and  the  two  Antonines,  was 
born  at  Nicomedia  in  Bithynia.  His  great  learning 
and  eloquence  procured  him  the  title  of  The  fecund  Xe- 
nophon;  and  raifed  him  to  the  moft  confiderable  dig- 
nities at  Rome,  even  the  confulfliip  itfelf.  We  have 
four  books  of  his  Dijfertations  upon  Epiiletus,  whofe 
fcholar  he  had  been;  and  his  Hiflory  of  Alexander  the 
Great,  in  feven  books,  is  greatly  admired  by  the  belt 
judges. 

ARRIERE,  the  hinder  or  pofterior  part  of  any 
thing. 

Arriere  Ban,  in  the  French  cuftoms  is  a  general 
proclamation,  whereby  the  king  fummons  to  the  war 
all  that  hold  of  him,  both  his  vafTals,  i.  e.  the  noblefle, 
and  the  vafTals  of  his  vafTals. 

Arriere  Fee,  or  Fief,  is  a  fee  dependent  on  a  fu- 
perior  one.  Thefe  fees  commenced,  when  the  dukes 
and  counts,  rendering  their  governments  hereditary 
in  their  families,  diftributed  to  their  officers  parts 
of  the  royal  domains  which  they  found  in  their  re- 
fpective  provinces,  and  even  permitted  thofe  officers 
to  gratify  the  foldiers  under  them  in  the  fame  man- 
ner. 

ARROBAS,  or  Arobas,  a  weight  ufed  in  Spain, 
Portugal,  and  the  foreign  dominions  of  both.  The 
Arrobas  of  Portugal  is  alfo  called  Arata,  and  contains 
thirty-two    Lifbon    pounds}    that  of  Spain  contains 
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In  civil     twenty-five  Spanifh  pounds.     In  Peru  it  is  called  Ar- 


ARROE,  a  fmall  ifland  of  Denmark,  in  the  Baltic 
Sea,  a  little  fouth  of  the  ifland  of  Funen.  It  is  eight 
miles  in  length,  and  about  two  in  breadth  ;  and  produces 
corn,  annifeed,  black  cattle,  and  horfes.  It  has  three 
parifhes,  the  moft  confiderable  of  which  is  Kopitig.  It 
Hands  at  the  fouth-fide  of  the  ifland,  in  the  bottom  of 
a  bay,  and  has  a  port  with  fome  trade.  E.  Long.  9. 
40.  N.  Lat.  J5.  20. 

ARROJO,  de  St  Servan,  a  town  in  Spain,  in 
Eftramadura.     W.  Long.  5.  20.  N.  Lat.  38.  40. 

ARRONDEE,  in  heraldry,  a  crofs,  the  arms  of 
which  are  compofed  of  fedtions  of  a  circle,  not  oppo- 
fite  to  each  other,  fo  as  to  make  the  arms  bulge  out 
thicker  in  one  part  than  another;  but  the  fections  of 
each  arm  lying  the  fame  way,  fo  that  the  arm  is 
every  where  of  an  equal  thicknefs,  and  all  of  them  ter- 
minating at  the  edge  of  the  efcutcheon  like  the  plain 
crofs. 

ARROW,  a  miffive  weapon  of  ofTcnce,  (lender, 
pointed  and  barbed,  to  be  caft  or  fhot  with  a  bow. 
See  Archery. 

Arrow- Makers  are  called  f  etchers;  and  were  for- 
merly, as  well  as  bowyers,  perfons  of  great  confe- 
quence  in  the  commonwealth. 

Arrow-heads  and  quarrels  were  to  be  well  bodied  or 
brafed,  and  hardened  at  the  points  with  itcel :  the  do- 
ing of  which  feems  to  have  been  the  bufinefs  of  the  ar- 
row-fmith. 

ARROw-Head,  in  botany.     See  Sagittaria. 

ARROW-Root.      SeeMARANTA. 

ARSACES,  otherwife  Mithridates,  a  king  of 
the  Parthians,  fpoken  of  in  the  firft  book  of  Mac- 
cabees, xiv.  2.  He  confiderably  enlarged  the  kingdom 
of  Parthia  by  his  good  conduct  and  valour.  See  Par- 
thia. 

ARSCHIN,  in  commerce,  a  long  meafure  ufed  in 
China  to  meafure  fluffs.  Four  arfchins  made  three  yards 
of  London. 

ARSENAL,  a  royal  or  public  magazine,  or  place 
appointed  for  the  making  or  keeping  of  arms,  necef- 
fary  either  for  defence  or  afTault.  Some  derive  this 
word  from  arx,  zfortrefs;  others  from  ars,  denoting 
a  machine  ;  others  again  from  arx  and  fenatus,  becaufc 
this  was  the  defence  of  the  fenate :  but  the  more  pro- 
bable opinion  derives  it  from  the  Arabic  darfenaa, 
which  fignifies  arfenal. 

The  arfenal  of  Venice  is  the  place  where  the  galleys 
are  built  and  laid  up.  The  arfenal  of  Paris  is  that 
where  the  cannon  or  great  guns  are  caft.  It  has  this 
infeription  over  the  gate : 

/Etna  hcec  Henrico  vulcania  tela  minljlrat, 
Tela  Gigantaos  debellatura  furores. 

There  are  arfenals,  or  ftore-houfes,  appropriated  to 
naval  furniture  and  equipments.  At  Marseilles  is  the 
arfenal  for  the  galleys ;  and  at  Toulon,  Rochefort,  and 
Breft,  are  thofe  for  the  men  of  war. 

ARSENIC,  in  mineralogy  and  chemiflry,  an  heavy 
opake  fubftance,  ufually  fold  in  white  niaffes,  which, 
when  broken,  difcover  a  femi-tranfparency  fomewhat 
refembling  that  of  fal  ammoniac,  but  by  expofure  to 
the  air  become  white  and  opake  like  the  outfide  of  the 
original  mafs.  By  various  chemical  urocefTes  it  may 
Yy  be 
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be  made  to  affume  the  appearance  either  of  an  acid  fait 
or  metal,  at  the  pleafare  of  the  operator;  and  there- 
fore has  been  confidered  both  as  a  faline  fubftance  and 
as  a  femi-metal.  It  is  not  known  at  what  time  this  mi- 
neral was  diicovered ;  though  as  it  abounds  in  many 
different  kinds  of  ores,  it  is  probable  that  the  perni- 
cious properties  it  manifefts  would  very  foon  make  it  be 
taken  notice  of  by  metallurgies.  Ariftotle  makes  men- 
tion of  a  fubftance  called  2»</Vp«it5< ;  and  his  difciple 
Theophrailus  makes  mention  of  one  named  Apfsv<«©., 
which  by  Diofcorides  and  others  was  called  Apc-avm.©., 
about  the  beginning  of  the  Chriftian  sera.  By  this, 
however,  it  appears,  that  they  only  meant  the  fubftances 
now  called  Sandaracb  and  orpimsnt -,  and  Avicenna, 
who  lived  in  the  nth  century,  is  the  firft  who  esprefs- 
the  timeof  jy  mentions  white  arfenic,  as  well  as  its  fublimate.  It 
Avicenna.  js  not  i^o^n.  by  whom  arfenic  was  firft  reduced  to  a 
metallic  form.  Paracelfus  aliens  that  arfenic,  fublimed 
with  egg-fhell  lime  becomes  like  (ilver;  and,  in  1675, 
M.  Lemeri  makes  mention  of  a  method  of  fubliming 
arfenic  with  fixed  alkali  and  foap. 

The  true  nature  of  arfenic  being  thus  fo  little  known, 
it  is  no  wonder  to  find  chemilts  differing  very  much  as 
to  the  clafs  of  natural  bodies  in  which  it  ought  to  be 
placed.     Avicenna  and  a  great  number  of  others  clafs 
it  with  the  fulphurs  ;  Albertus  Magnus  and  his  follow- 
ers, among  the  falts.     Becher  confiders  it  as  a  kind  of 
%        foap,  or  faline  fuphureous  body.     Later  experiments, 
Compofed  however,  have  made  it  evident,  that  white  arfenic  con- 
ofanacid    fiftsof  an  acid  united  to  phlogifton ;  and  that  by  diminifh- 
and  phlo-    ;ng  the  latter,  the  acid  becomes  more  and  more  appa- 
giftou.        rent;  while,  on  the  contrary,  by  augmenting  the  quan- 
tity of  phlogiftic  matter,  the  arfenic  affumes  the  metal- 
lic form.     With  refpeft  to  the  fulphureous  nature  of 
arfenic,  it  appears  indeed  that  the  regulus  itfelf,  as  well 
as  orpiment  and  realgar,  are  inflammable  fubftances  ; 
but  it  is  not  fo  with  white  arfenic.     This  inflammabi- 
lity, therefore,  which  arfenic  in  a  certain  ftate  has  in 
common  with  zinc  and  feveral  other  fubftanees,  will 
not  denominate  it  fulphureous,  any  more  than  thofe  of 
other  bodies  which  pouefs  the  common  property  of  in- 
-         flammability  can  be  denominatedy/////;//rj. 
Is  not  to  be      It  is  commonly  faid  that  arfenic  mineralizes  metals ; 
confidered  and  therefore,  fays  Mr  Bergman,  it  is  confidered  as  a 
asafub-      fulphur  by  fome,  who  yet  extend  the  idea  of  minerali- 
ftivnee  by    zation  fo  far,  as  under  it  to  comprehend  all  mixtures 
which  o-     0f  wbich  metals  make  a  part.     But  if  we  examine  this 
arerrSnc-S^Sn^cat'on  ^ ''u'e  more   acclirately,  we  (hall  fee  that 
ralizcd,       it  is  extended  too  far  ;  for  if  this  be  admitted,  we  muft 
at  the  fame  time  allow,  that  no  native  metal  is  to  be 
found.     Thus  the  gold  called  native,  is  feldom  if  ever 
found  pure,  but  more  or  lefs  mixed  with  copper  or  fil- 
ver  ;  and  fo  with  other  metals.    If,  therefore,  arfenic, 
which,  unlefs  in  its  reguline  ftate,  never  diflblves  other 
metals,  be  confidered  as  a  mineralizing  fubftance,  what 
hinders  us  from  faying  that  gold  is  mineralized  by  filver 
or  copper,  and  in  general  every  metal  mineralized  by 
ibme  other  ?  It  is  much  more  natural  to  fuppofe  that  thofe 
4         metals  are  mineralized  which  are  actually  diflblved  and 
Sulphurthe  concealed  by  a  menftrunm.     Sulphur  is  the  chief  agent 
ch-ei' mine- employed  by  nature  for  this  purpofe  ;  and  though  the 
acids  of  vitriol,  phofphorus,  nitre,  and  fomctimes  even 
the  aerial  acid,  occafion  the  metals  to  put  on  an  appear- 
ance foreign  to  their  nature,  yet  the  number  of  thefe  is 
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fo  fmall,  that,  compared  with  the  fclphurated  minerals,   Affair. 

they  almoft  vanilh.  *• — * ' 

This  mineral,  fo   troublefome  to  the  mineralogift,  An  affeni. 
occafioned  the  alchemifts  to  fufpect  the  existence  of  a  cai  princi- 
certain  arfenical  principle  indifpenfiblyileceffary  to  thepleerrone- 
perfection  of  every  metal.     Even  as  late  as  1773  a°»flTftp- 
queftion  to  this  purpofe   was  propofed   by  the  Royal  Pofed  n8* 
Academy  of  Sciences  at  Berlin :  the  prize  was  adjudg-  "ffary  *" 
ed  to  M.    Monnet,    who,    in  his    anfwer  confidered  ticm  «Tm> 
arfenic  as  a  femi-metal  of  a  peculiar  kind,  which  istals. 
fo  far  from  conftituting  any  eflential  part  of  metals, 
that  its  prefence  is  always  attended  with  inconveniences, 
either  by  carrying  off  the  metal  as  it  flies  away,  or 
fpoiling  the  mats  in  which  it  remains.     Thefe  confide- 
rations,  however,   do  not  hinder  us  from  aflerting  that        6 
the  acid  of  arfenic,  like  others,  is  a  mineralizing  fub-  Acid  of  ar- 
ftance,  if  at  any  time  it  happens  to  meet  with  metals  frnic  a  mt> 
in  the  bowels  of  the  earth,  and  to  unite  with  it  in  that  nc"bzing 
form.  fubftance. 

Arfenic  in  its  pure  ftate  is  well  known  to  be  a  moft  puifonous 
deftruftive  and  deadly  poifon,  for  which  the  art  of  me-  qualities  of 
dicine  has  fcarcely  as  yet  afforded  a  cure.     Mr  Berg- arfenic  and 
man  is  of  opinion  that  it  afls  as  an  highly  corrofive its  ac'd- 
acid,  even  when  applied  externally.     He  alfo  tells  us, 
that  the  dry   acid   is    more   deftruttive   than    white 
arfenic ;    the  regulus  and  realgar  lefs  fo.     From  an 
experiment  of  Mr.  Scheele,  however,  in  which  eight 
grains  of  arfenic  were  given  to  a  cat,  it  does  not 
appear  that  it  acls  more  violently  than  white  arfenic.        g 
The  extreme  danger  attending  this  fubftance  when  Why  it  is 
taken  into  the  human  body,  arifes  from  its  infolubility,  more  dan- 
and  the  difficulty  of  decompounding  it ;  for  there  canSer0U8 
but  little  danger  arife  from  a  liquid,  unlefs,  like  corro-thanot er* 
five  acids,  it  mould  at  once  burn  the  fubftance  of  the 
ftomach  like  fire :  or,  like  laurel-water  fufpend  the  ac- 
tion of  the  nervous  fyftem.     Corrofive  fublimate,  folu- 
tions  of  mercury  in  aquafortis,  &c.  will  as  certainly 
poifon  as  arfenic;  but  they  are  much  lefs  difficult  to 
cure,  beeaufe  any  alkaline  fubftance  will  certainly  de- 
compound them  and  deftroy  their  deleterious  efficacy. 
Arfenic,  on  the  contrary,  cannot  be  decompounded, 
nor  united  with  any  known  fubftance,  at  leaft  in  fuch 
a  fliort  time  as  the  exigence  of  the  cafe  we  fpeak  of 
would  require,  without  a  confiderable  degree  of  heat. 
It  therefore  remains  in  the  ftomach,  continually  exert- 
ing its  mifchievous  qualities,  unlefs  it  can  be  difcharged 
by  vomiting.  9 

The  fymptoms  attending  arfenic  when  fwallowed  Symptom* 
are,  naufea,  ficknefs,  and  retching  to  vomit,  about  half  attending 
an  hour  after  it  is  taken.     Thefe  are  followed  by  vio-  th«fwal- 
lent  vomitings,  hiccups,  and  pains  in  the  ftomach  and    ? '"-^ 
bowels.     Convulfions  and  palfies  of  the  limbs  prefently 
fucceed,  with  intenfe  heats,  cold  fweats,  palpitation  of 
the  heart,  extreme  anxiety,  proftration  of  ftrengtb, 
thirft  and  drynefs  of  the  mouth  and  throat,  lofs  of  rea- 
fon,  and  at  laft  death.     If  the  quantity  taken  was  con- 
fiderable, the  patient  dies  in  feven  or  eight  hours  after 
taking  it;  and  the  ftomach  and  inteflines  are  found, 
upon  diflection,  to  be  corroded  and  perforated.     When 
this  is   not    the  cafe,    violent  putrefactive  fymptoms 
foon  enfue  after  arfenic  is  fwallowed  ;  for  the  bodies  of 
thofe  who  are  poifoned  by  it  generally  have  abundance 
of  red  or  purple  fpots  even  before  death.     It  remark- 
ably inflames  the  coats  of  the  ftomach,  and  the  putre- 
faction 
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faction  is  faid  particularly  to  take  place  in  the  genitals 
of  men.  Mr  Bergman  relates,  that  in  the  body  of  a  man 
who  was  poifoned  with  arfenic  and  diSSected  in  the 
anatomical  theatre  at  UpSkl,  the  putrefaction  had  been 
fo  Strong  that  the  mineral  was  deprived  of  part  of  its 
phlogifton,  and  emitted  the  garlic  fmell,  that  peculiar 
characteristic  of  arfenic  when  in  this  fituation. 

Many  antidotes  have  been  propofed  againfl  this 
dreadful  poifon  by  authors  of  the  highefl  reputation  ; 
but  it  is  to  be  feared  without  that  fuccefs  which  the 
confidence  of  thofe  who  propofed  them  feemed  to  en- 
fure.  Indeed,  previous  to  any  great  hope  of  fuccefs  in 
this  refpect,  it  ought  to  be  fhown  that  thefe  antidotes 
are  able  to  effect  fome  considerable  change  on  arfenic 
when  out  of  the  body  ;  and  that  not  in  folution,  but 
when  in  a  powder  not  very  fine,  as  is  the  cafe  with  ar- 
fenic when  it  is  ufually  taken.  Mr  Bergman,  recom- 
mends alkalies  in  difeafes  occafioned  by  arfenic  :  Nay 
he  tells  us,  that  "  fince  phlogifton  and  alkalies  are  the 
molt  powerful  correctors  of  acid  acrimony,  it  will  rea- 
dily occur,  how  it  may  be  mitigated,  and  its  deleterious 
effects  obviated."  But  the  many  fatal  accidents  con- 
fequent  on  taking  this  mineral,  lhow  that  none  ol  thofe 
are  to  be  depended  upon.  Bergman  himfclf  indeed 
cautions  us  againfl  trufting  to  phlogilton  correctors 
alone  ;  and  perhaps  the  folution  of  hepar  fulphnris, 
which  contains  the  united  powers  of  both  the  alkaline 
and  phlogiflic  antidotes  united,  might  prove  more  effi- 
cacious than  either  of  them  fingly.  Oils,  fats,  milk, 
warm  fat  broths,  frefh  butter,  Scc.have  all  been  recom- 
mended ;  and,  no  doubt,  in  fuch  deplorable  cafes,  are 
thofe  remedies  to  which  we  can  moil  readily  have  re- 
course :  but  even  here  it  is  evident  that  their  efficacy 
muft  be  exceedingly  dubious,  whatever  their  inninfic 
virtues  may  be  ;  and  for  this  plain  reafon,  that  the  ar- 
fenic is  already  in  contact  with  the  Itomach,  and  tho' 
the  remedies  might  have  prevented  its  action  bad  they 
becafirft  fwallowed,  their  operation  mult  be  much  lefs 
powerful  after  the  poifon  has  had  accefs  to  the  ito- 
mach and  begun  to  exert  its  pernicious  effects. 

Notwithstanding  thefe  dreadful  effects  of  arfenic 
when  taken  in  large  quantity,  attempts  have  not 
been  wanting  to  introduce  it  into  the  materia  medica. 
The  difeafe  indeed  in  which  they  have  been  recom- 
mended (the  cancer)  is  of  a  very  incurable  nature,  at 
lcaft  by  ordinary  medicines.  M.  le  Febure,  a  French 
phyfician,  fome  time  ago  publifhed  a  treatife,  in  which 
he  recommended  pure  white  arfenic  as  a  fpecific  in 
that  diftemper.  The  dofe  was  four  French  grains, 
equal  to  31  Englifh,  diffolved  in  a  French  pint  (32 
troy  ounces)  of  diililled  water.  A  table-fpoonful  of 
this  folution  is  to  be  taken  with  an  equal  quantity  of 
milk,  and  half  an  ounce  of  fyrup  of  poppies,  every 
morning  fafting,  and  taking  care  to  talte  nothing  for 
an  hour  after.  This  courfe  mult  be  continued  eight 
days  ;  after  which  a  dofe  is  to  be  taken  twice  everyday 
in  the  fame  manner,  one  in  the  morning  and  another 
about  eight  at  night.  At  the  end  of  a  fortnight  three 
dofes  may  be  exhibited  daily,  the  third  being  taken  at 
mid-day.  Thus  people  of  a  weakly  constitution  may 
continue  till  the  cure  is  completed  ;  but  fuch  as  are 
more  robufl  may  gradually  augment  the  dofe  till  two 
table-fpoonfuls  are  taken  at  each  time  with  as  much 
milk,  and  half  an  ounce  of  fyrup  of  poppies.  Children 


muft  on  no  account  take  more  than  three  tea-fpoonfds 
a  day,  with  a  proportional  quantity  of  fyrup  of  pop- 
pics.  For  adults,  the  Strength  of  the  folution,  as  well 
as  the  quantity,  is  to  be  augmented  ;  fix  grains  being 
put  into  the  fecond  bottle  and  eight  into  the  third  ; 
and  a  purgative,  compofed  of  manna,  rhubarb,  and  fal 
feignette,  is  to  be  given  every  eight  or  twelve  days. 
An  iffiie  he  confiders  as  ufeful  in  every  cafe.  The 
tumor,  if  not  ulcerated,  ought  to  be  wafhed  with 
a  folution  of  arfenic  in  the  proportion  of  eight  grains 
to  a  pint  ;  and  he  advifes  the  following  cataplafm. 
"  Take  of  carrot  juice  one  pound,  of  fugar  of  lead 
half  an  ounce,  of  arfenic,  diffolved  in  diililled  vinegar, 
half  an  ounce,  of  liquid  laudanum  a  dram  and  an  half  ; 
form  the  whole  into  a  mafs  with  as  much  powder  of 
hemlock  as  is  Sufficient  for  the  purpofe.  The  tumor 
is  to  be  covered  to  a  moderate  thicknefs  with  this  ca- 
taplafm, which  is  to  be  kept  on  by  a  diachylon  plafter." 
When  the  cancer  is  of  the  ulcerated  kind,  he  directs 
the  ichorous  ferofity  to  be  taken  away  by  means  of  dry 
charpee  at  each  dreffing,  and  the  fore  to  be  fomented 
with  the  arfenical  folution  with  the  chill  taken  off  it, 
and  having  about  a  third-part  of  red  wine  added  to  it. 
When  the  fore  is  of  a  very  bad  kind,  he  propofes  the 
arfenic  to  be  dilfolved  in  decoction  of  bark  for  the 
purpofe  of  fomentation  ;  after  which  the  cataplafm  and 
plafter  are  to  be  applied,  and  this  is  to  be  renewed 
every  twelve  hours. 

Mr  Le  Febure  afferts,  that  the  arfenic,  when  taken 
with  the  precautions  juft  mentioned,  is  not  attended 
with  any  bad  confequences,  nor  has  it  a  difagreeable 
tafte.  Its  action  is  fcarcely  perceived  on  any  of  the 
fecretions  or  excretions  ;  though  fome  difcharge  their 
urine  more  freely  than  ufual,  and  with  fome  the  belly 
is  more  lcofe.  In  fome  the  perfpiration  is  more  co- 
pious ;  but  thefe  effects  are  neither  regular  nor  con- 
ftant.  He  does  not  confider  it  as  an  infallible  cure  for 
the  diftemper  in  every  pofllble  ftage;  but  thinks  that 
the  difeafe  is  incurable,  when,  in  its  progrefs,  it  has 
eroded  a  blood-veiffel,  and  occafioned  a  considerable  he- 
inorrhagy  ;  alfowhen  the  patient  is  of  a  hectic  or 
phtbifical  habit  of  body.  With  refpect  to  regimen,  he 
directs  whey,  with  twelve  grains  of  nitre  to  the  boitle, 
or  a  weak  decoction  ofaltheawith  an  equal  quantity 
of  nitre  ;  and  to  abftain  from  wine  and  fermented  li- 
quors. Broth  made  with  beef,  veal,  or  chicken,  is  alio 
proper. 

Mr  Bergman  informs  us,  that  "  it  can  hardly  be 
doubted  but  arfenic  may  be  applied  to  valuable  pur- 
pofes  in'medicine,  and  experiments  have  long  ago  put 
that  out  of  doubt ;  but  with  reSptct  both  to  its  dofe  and 
preparation,  the  utmoft  caution  is  neceffary." 

Dr  Black,  however,  hasfeen  the  internal  exhibition 
of  arfenic,  in  thofe  cafes  where  it  is  recommended  by 
foreign  phyficians,  attended  with  very  dangerous  con- 
fequences, fuch  as  hectics,  &c.  He  has  likewife 
known  obftinate  ulcers  healed  by  it.  Yet  though  the 
external  ufe  of  arfenic  has  proved  fuccefsful  in  fome 
cafes,  it  has  often,  even  in  this  way,  produced  very 
terrible  confequences  :  fo  that  the  Doctor,  far  from 
recommending  the  internal  ufe  of  it,  reprobates  it  even 
in  external  applications. 

As  phyficians  are  often  called  in  cafes  where  it  is 

fufpected  that  people  have  died  from  the  effects  of  ar- 
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fenic  taken  internally,  Doftor  Black  gives  the  follow- 
ing directions  to  the  phyfician  who  happens  to  be  thus 
employed. 

"  He  Ihould  anfwer  every  queftion  put  to  him  with 
caution,  as  the  lives  and  reputations  of  many  often  de- 
pend on  his  opinions. 

"  The  firft  queftion  nfually  put  is,  Whether,  from 
the  fymptoms  of  the  patient,  or  the  appearance  of  the 
body  after  death,  he  imagines  the  deceafed  died  by  be- 
ing poifoned  with  arfenic  ?  The  fymptoms  attending 
the  taking  of  arfenic  are,  in  about  a  quarter  of  an 
hour,  ficknefs  at  ftomach,  fucceeded  by  vomiting,  pur- 
ging, burning  pain  in  the  bowels,  heat  and  thirft,  pains 
and  cramps  in  the  legs  and  thighs,  fyncope,  and  death. 
When  the  body  is  examined,  the  inteftines  appear  in- 
flamed and  corroded  ;  nay,  fome  ulcerations  appear 
about  the  anus  even  before  death.  But  we  muft 
take  care  not  to  be  deceived  by  erofions  of  the  ftomach 
occafioned  by  the  gaftric  juice,  which  has  a  power  of 
diffolving  the  ftomach  after  death.  The  difference  is, 
that  the  arfenic  occasions  inflammation  and  blackncfs, 
whereas  none  appears  in  the  other  cafe.  If  the  per- 
fon  efcapes,  he  is  in  danger  of  being  airlifted  by  ma- 
rafmus,  paralytic  affections  of  the  limbs,  great  debi- 
lity, &c. 

"  The  fecond  queftion  generally  afked  is,  Whether 
any  arfenic  has  been  found  in  the  inteftines  ?  The  me- 
thod of  difcovering  this  is  as  follows.  The  contents 
of  the  ftomach  and  inteftines  Ihould  be  taken  out  and 
warned  in  water  ;  and  any  powder  it  contains  fuffered 
to  feparate.  If  any  arfenic  be  mixed  with  it,  it  will  fall 
to  the  bottom,  and  muft  then  be  examined  by  the  fol- 
lowing methods. 

"  1.  By  laying  it  on  a  red  hot  iron.  If  it  be  arfe- 
nic, it  will  evaporate,  withoutmelting,  in  a  thick  white 
vapour  ;  and  this  may  be  Ihown  by  the  40th  part  of  a 
grain. 

"  2.  We  may  mix  fome  of  it  with  charcoal  ;  in 
which  ftate,  if  it  be  arfenic,  it  will  emit  an  odour  very 
like  garlic  ;  but  this  will  not  be  perceived  nnlefs  it  be 
mixed  with  charcoal  or  fome  inflammable  matter. 

"  3.  We  may  inclofe  the  powder  with  fome  char- 
coal, between  two  polifhcd  bits  of  copper,  the  edges  of 
which  are  moiftened  with  a  lute  made  of  two  parts  of 
fine  fand  and  one  of  pipe-clay.  The  plates  being  then 
bound  together  with  a  wire,  and  the  whole  made  red 
hot,  the  arfenical  powder  will  thus  be  metallized,  and, 
penetrating  the  copper,  a  blackilh  fkin  will  firft  appear 
upon  it ;  which  being  rubbed  off,  the  parts  which  the 
arfenical  vapour  has  touched  will  appear  of  a  whitifh  or 
lead  colour. 

"  4.  We  may  metallize  or  reduce  the  arfenic  in  a 
glafs  tube  by  means  of  the  black  flux.  This  is  cafily 
done  by  mixing  two  or  three  parts  of  the  flux  with  one 
of  the  powder.  This  mixture  being  put  into  a  fmall 
glafs  tube,  and  a  heat  applied  fufficient  for  volatalizing 
the  arfenic,  the  greati-ft  part  of  it  will  be  metallized. 
One  end  of  the  tube  is  to  be  left  open  at  firft,  and 
then  flopped  with  lint  or  wool  ;  the  other  made  red 
hot ;  and  if  the  tube  be  then  broken,  the  arfenic  is 
found  metallized.  One  grain  of  arfenic  will  be  fufficient 
for  all  thofe  experiments." 

The  firft  fymptoms  which  enfue  on  the  taking  of  ar- 
fenic fliow  that  it  is  of  a  highly  inflammatory,  cauftic, 
aod  corrofive  nature  with  regard  to  the  fyftcm  in  ge- 


neral, and  the  inteftines  in  particular  :  the  pulfe  be-   Arfcnie. 

comes  extremely  weak  and  irritable,  and  this  is  attended  ' " ' 

with  a  kind  of  paralytic  affection  of  the  limbs,  maraf- 
mus,  &c.  Milk  and  oil  have  been  recommended  as  an- 
tidotes ;  but  the  milk  may  curdle,  and  the  oil  will  not 
mix  with  the  fluids  in  the  inteftines.  It  is  therefore  ad- 
vifable,  when  the  phyfician  is  called  to  a  patient  who 
has  fwallowed  arfenic,  to  make  ufe  of  mucilages.  A 
friend  of  Dr  Black's,  who  had  no  mucilage  at  hand, 
thought  of  the  whites  of  eggs,  and  fucceeded.  After 
the  violence  of  the  firft  attack  is  over,  a  milk^  diet, 
opiates,  &c.  are  proper  j  and  fome  time  after,  electri- 
city has  been  found  of  great  fervice.  Some  have  ad- 
vifed  to  exhibit  hepar  fulphuris,  as  already  noticed  :  but 
this  is  founded,  not  on  experience,  but  theory  ;  and  it 
cannot  be  fuppofed  that  fuch  a  quantity  can  enter  the 
fyftem  as  will  be  fufficient  for  neutralizing  the  arfenic, 
and  converting  it  into  orpiment,  which  is  the  defign  of 
exhibiting  it. 

The  following  account  of  theufeofarfenicinmedicine  EJMurgb 
is  given  by  Dr  Duncan.  "  Notwithftanding,  however,  Ne-w  Dlf. 
the  very  violent  effefts  of  arfenic,  it  has  been  employed  ?i»f*f>y. 
in  the  cure  of  difeafes,  both  as  applied  externally  and 
as  taken  internally.  Externally,  white  arfenic  has  been 
chiefly  employed  in  cafesof  cancer ;  and  as  ufed  in  this 
way,  it  is  fuppofed  that  its  good  effefts  depend  on  its 
afting  as  a  peculiar  corrofive  :  and  it  is  imagined,  that 
arfenic  is  the  bafis  of  a  remedy  long  celebrated  in  can- 
cer, which,  however,  is  ftill  kept  a  fecret  by  a  family 
of  the  name  of  Plunket  in  Ireland.  According  to  the 
beft  conjectures,  their  application  confifts  of  the  pow- 
der of  fome  vegetables,  particularly  the  ranunculus 
flammeus  and  cotula  fcetida,  with  a  considerable  pro- 
portion of  arfenic  and  flower  of  fulphur  intimately 
mixed  together.  This  powder,  made  into  a  pafte  with 
the  white  of  an  egg,  is  applied  to  the  cancerous  part 
which  it  is  intended  to  corrode  ;  and  being  covered- 
with  a  piece  of  thin  bladder,  fmeared  alfo  with  the 
white  of  an  egg,  it  is  fuffered  to  lie  on  from  24  to  48 
hours  ;  and  afterwards  the  efchar  is  to  be  treated  with 
foftening  digeftive,  as  in  other  cafes. 

"  Arfenic,  in  fubftance,  to  the  extent  of  an  eight  of 
a  grain  for  a  dofe,  combined  with  a  little  of  the  flow- 
ers of  fulphur,  has  been  faid  to  be  employed  internally 
in  fome  very  obftinate  cafes  of  cutaneous  difeafes,  and 
with  the  beft  effeft.  But  of  this  we  have  no  experience. 

"  Of  all  the  difeafes  in  which  white  arfenic  has  been 
ufed  internally,  there  is  no  one  in  which  it  has  been  fo 
frequently  and  fo  fuccefsfully  employed  as  in  the  cure  of 
intermittent  fevers.  It  has  long  been  ufed  in  Lincoln- 
fhire,  and  fome  other  of  the  fenny  countries,  under  the 
name  of  the  arfenic  drop,  prepared  in  different  ways  : 
And  it  is  conjectured,  that  an  article,  which  has  had  a 
very  extenfive  fale, under  the  title  of  ihctaftefefs  ague- 
drop,  the  form  of  preparing  which,  however,  is  ftill 
kept  a  fecret,  is  nothing  elite  but  a  folution  of  arfenic. 
But  whether  this  be  the  cafe  or  not,  we  have  now  the 
moft  fatisfaftory  information  concerning  this  article  in 
the  "  Medical  Reports,  of  the  effefts  of  Arfenic  in  the 
cure  of  agues,  remitting  fevers,  and  periodic  head- 
achs,"  by  Dr  Fowler  of  Stafford.  He  direfts,  that  64 
grains  of  arfenic,  reduced  to  a  very  fine  powder,  and 
mixed  with  as  much  fixed  vegetable  alkaline  fait,  fhould 
be  added  to  half  a  pound  of  diftilkd  water  in  a  flo- 
rence  flafk  ;  that  it  fhould  be  then  placed  in  a  fand- 
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heat,  aiid  gently  boiled  till  the  arfenic  be  completely 
diffolvcd  ;  that  after  the  folution  is  cold,  half  an  ounce 
of  compound  fpirit  of  lavender  be  added  to  it,  and  as 
much  diftilled  wafer  as  to  make  the  whole  folution 
amount  to  a  pound.  This  folution  is  taken  in  dofes, 
regulated  according  to  the  age,  llrength,  and  other 
circumftances  of  the  patient,  from  two  to  twelve  drops, 
once,  twice,  or  oftener  in  the  courfe  of  the  day.  And 
in  the  difcafes  mentioned  above,  particularly  in  inter- 
mittents,  it  has  been  found  to  be  a  fafe  and  very  effica- 
cious remedy,  both  by  Dr  Fowler  and  by  other  practi- 
tioners:  but  in  fome  jnflances,  even  when  given  in 
very  fmall  dofes,  we  have  found  it  excite  violent  vo- 
miting. But  befides  this,  it  has  alfo  been  alleged  by 
loine,  that  thofe  cured  of  intermittents  by  arfenic  are 
very  liable  to  become  phthifical.  If  arfenic  fhall  ever 
be  extenfively  employed  internally,  it  will  probably  be 
moll  certain  and  moll  fafe  in  its  operation  when  brought 
to  the  (late  of  a  fait  readily  fokible  in  water." 

With  regard  to  its  other  ufes  he  expreffes  himfelf 
thus :  "  Philofophers  are  wont  to  evince  the  extraor- 
dinary porofity  of  bodies,  and  the  wonderful  fubtilty 
of  vapours,  by  a  fympathetic  ink  made  with  orpiment 
and  lime*  ;  for  writing  made  with  vinegar  of  litharge, 
by  itfelf  invifiblc,  expofed  to  the  vapour  of  this  liquor 
becomes  in  a  few  minutes  brown,  even  though  a  great 
many  folds  of  paper  be  intcrpofed. 

"  Wines  naturally  acid,  or  grown  fo  by  age,  ilill 
continue  to  be  edulcorated  by  lead,  notwithstanding 
the  pnnilhments  attending  the  detection  of  this  fraud  : 
it  is  therefore  of  great  confequence  to  be  in  pofTeflion 
of  an  eafy  method  of  difcovering  fuch  a  fophiftication. 
For  this  purpofe  a  probatory  liquor  has  been  recom- 
mended, compofed  of  cauflic  fixed  alkali  and  orpiment ; 
which  inftantly  throws  down  a  black  or  dark  brown 
precipitate  in  confequence  of  the  union  of  the  fulphur 
of  the  orpiment  with  the  metal.  The  fame  effect:  will 
take  place  on  the  addition  of  common  hepar  fulphnris  : 
but  methods  have  been  contrived  of  eluding  this  proof. 
If  a  fmall  quantity  of  chalk  be  contained  in  the  wine, 
the  faline  hepar  does  not  produce  the  intended  efFecl ; 
for  the  falling  of  the  white  calcareous  earth  diminilhes 
the  blacknefs.  The  other  probatory  liquor  is  alfo  ren- 
dered ineffectual  by  a  large  quantity  of  tartar  ;  becaufe 
the  tartareous  acid,  uniting  with  the  lime,  forms  a 
kind  of  felenite,  which  in  like  manner  diminilhes  the 
blacknefs. 

"  Arfenic  fometimes  enters  metallic  compofitions, 
cfpecially  copper  and  tin ;  but  it  were  much  to  be  wifli- 
ed  that  fuch  compofitions  were  baniftied,  at  lealt  from 
the  kitchen.  Shot  made  of  lead  is  fometimes  harden- 
ed by  orpiment. 

"Regnlus  of  arfenic  enters  into  the  compolition  of 
Mender's  phofphorus.  The  power  of  the  calx  in  vitri- 
fication waslongagoknowntoGeber;  and  it  is  frequent- 
ly employed  in  glafs-houfes,  either  for  facilitating  fu- 
fion,  for  acquiring  a  certain  degree  of  opacity,  or  fi- 
nally for  carrying  ofFphlogifton.  The  method  in  which 
mountain-cry  ftals,  placed  over  orpiment,  whitearfenic, 
crude  antimony,  and  fal  ammoniac,  mixed  in  a  cru- 
cible, are  tinged  by  means  of  heat,  is  defcribed  by 
Neri,  and  upon  trial  is  found  to  be  true.  I  have  thus 
obtained  thefe  cryflals  beautifully  marked  with  red, 
yellow,  and  opal  ipots  ;  but  at  the  fame  time  cracked, 
which  could  fcarcely  be  avoided. 


"  In  painting,    too,  the  artifls  fometimes  employ   Arfenic. 
arfenic.     Painters  in  oil  frequently  ufc  both  orpiment         H 
and  realgar;  and  it  is  probable  that  wood  covered  with   Ariin(lc-  m 
a  pigment  mixed  with  white  arfenic  would  not  be  fpoil-       %Z 
ed  by  worms.     A  mod  beautiful  green  pigment  may  In  painting 
be  precipitated  from  blue  vitriol  by  means  of  white 
arfenic  diflblved  in  water,  together  with  vegetable  al- 
kali.    This  prepared  either  with  water  or  oil,  affords 
a  colour  which  fuffers  no  change  in  many  years.     The 
playthings  of  children  however,  mould  not  be  paint- 
ed with  this  or  any  other  preparation  of  arfenic,  on 
account  of  their  cuftom  of  putting  every  thing  into 
their  mouths." 

Arfenic  is  alfo  nfed  in  dying,  and  the  yellow  com- 
bination of  it  with  fulphur  has  the  property  of  readily 
dinolving  indigo  ;  for  which  purpofe  it  is  ufed  in  cloth- 
printing.  It  lets  it  fall  again,  however,  on  expofnre 
to  the  air;  and  therefore  can  be  employed  only  in  pen- 
cil-colours, where  a  large  quantity  is  laid  on  at  once. 
The  neutral  arfenical  fait  is  ufed  in  fome  manufaclurcs 
in  France  ;  but  for  what  purpofes  is  not  known. 

ARSENIUS,  a  deacon  of  the  Roman  church,  of 
great  learning  and  piety.  He  was  pitched  upon  by 
the  pope  to  go  to  the  emperor  Theodofius,  as  tutor  to 
his  ion  Arcadius.  Arfenius  arrived  at  Conftantinople 
in  the  year  383.  The  emperor  happening  one  day 
to  go  into  the  room  where  Arfenius  was  inftrucling  Ar- 
cadius, his  fon  was  feated  and  the  preceptor  Handing  ; 
at  thishewas  exceedingly  difpleafed,  took  from  his  Ion 
the  imperial  ornaments,  made  Arfenius  fit  in  his  place, 
and  ordered  Arcadius  for  the  future  to  receive  his  lef- 
fons  Handing  uncovered.  Arcadius,  however,  profited 
but  little  by  his  tutor's  inflruclions,  for  fome  time  af- 
ter he  formed  a  defign  of  difpatching  him.  The  officer 
to  whom  Arcadius  had  applied  for  this  purpofe,  di- 
vulged the  affair  to  Arfenius,  who  retired  to  the  de- 
farts  of  Scete,  where  he  patted  many  years  in  the  ex- 
ercifes  of  the  mofl  Uriel  and  fervent  devotion.  He  died 
there,  at  9J  years  of  age. 

ARSHOT,  a  town  of  the  Auftrian  Netherlands,  fi- 
tuated  about  14  miles  eaft  of  the  city  of  Mechlin,  in  E. 
Long.  4.  45.  N.  Lat.  51.  5. 

ARSINOE  (anc.  geog.),  a  town  of  Egypt,  on  the 
weft  tide  of  the  Arabian  gulf,  near  its  extremity,  to 
the  fouth  of  Heroopolis,  (Strabo,  Ptolemy)  ;  called 
Cleopatrh  by  fome.  Another  Arfinoe,  a  town  of  Ci- 
licia,  (Ptolemy)  ;  and  thefifthof  that  name  in  Cilicia, 
(Stephanus)  ;  with  a  road  or  ftation  for  mips,  (Strabo). 
A  third  Arfinoe,  in  the  fonth  of  Cyprus,  with  a  port 
between  Citium  and  Salamis,  (Strabo).  A  fourth,  an 
inland  town  of  Cyprus,  called  Murium  formerly,  (Ste- 
phanus). A  fifth  in  the  north  of  Cyprus,  between  A- 
camas  and  Soli,  (Strabo)  ;  fo  called  from  Arfinoe,  a 
queen  of  Egypt,  Cyprus  being  in  the  hands  of  the  Pto- 
lemies. A  fixth  Arlinoe,  a  maritime  town  of  Cyrene, 
formerly  called  Teuchira.  A  feventh  Arfinoe,  in  the 
Nomos  Arfinoites,  to  the  weft  of  the  Heracleotes,  on 
the  weflern  bank  of  the  Nile,  formerly  called  Crocodi- 
lorutri  Urbi,  (Strabo)  ;  the  name  Arfinoe  continued 
under  Adrian,  (Coin).  Ptolemy  calls  this  Arlinoe  an 
inland  metropolis,  and  therefore  at  fome  diflance  from 
the  Nile,  with  a  port  called  Ptolemais.  An  eighth  Ar- 
finoe, a  maritime  town  of  Lycia ;  fo  called  by  Ptolemy 
Philadelphia,  after  the  name  of  his  confort,  which  did 
not  hold  long,  it  afterwards  recovering  its  ancient  name 
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Pdtara,  (Str.ibo).  A  ninth,  a  town  of  the  Troglo- 
dytse,  near  the  mouth  ot"  the  Arabian  Gulf,  which  to- 
wards Ethiopia  is  terminated  by  a  promontory  called 
Dire,  (Ptolemy).  This  Arfinoe  is  called  Berenice, 
and  the  third  of  that  name  in  this  quarter,  with  the 
diftinftion  Epidires  ;  becaufe  fituate  on  a  neck  of  land 
running  a  great  way  out  into  the  fea. 

ARSIS  and  thesis,  in  mufic,  is  a  term  applied  to 
compolitions  in  which  one  part  rifes  and  the  other 
falls. 

ARSMART,  in  botany.     See  Persicaria. 

ARSON,  in  Englifh  law,  is  the  malicious  and  wil- 
ful burning  of  the  houfe  or  out-houfe  of  another  man; 
which  is  felony  at  common  law. 

This  is  an  offence  of  very  great  malignity,  and  much 
more  pernicious  to  the  public  than  fimple  theft :  be- 
caufe, firft,  it  is  an  offence  againft  that  right  of  ha- 
bitation, which  is  acquired  by  the  law  of  nature  as 
well  as  by  the  laws  of  fociety  ;  next,  becaufe  of  the 
terror  and  confufion  that  neceffarily  attend  it;  and, 
laftly,  becaufe  in  fimple  theft  the  thing  ftolen  only 
changes  its  matter,  but  Mill  remains  in  ejfe  for  the  be- 
nefit of  the  public  ;  whereas  by  burning  the  very  fub- 
ftance  is  abfokuely  deftroyed.  It  is  alfo  frequently 
more  deftructive  than  murder  itfelf,  of  which  too  it  is 
often  the  caufe :  fince  murder,  atrocious  as  it  is,  fel- 
dom  extendsbeyond  the  felonious  actdefigned  ;  where- 
as fire  too  frequently  involves  in  the  common  calamity 
perfons  unknown  to  the  incendiary,  and  not  intended 
to  be  hurt  by  him,  and  friends  as  well  as  enemies. 

ARSURA,  in  ancient  cuftoms,  a  term  ufed  for  the 
melting  of  gold  or  filver,  either  to  refine  them,  or  to 
examine  their  value. — The  method  of  doing  this  is  ex- 
plained at  large  in  the  Black  Book  of  the  Exchequer, 
afcribed  to  Gervaife,  in  the  chapter  De  Officio  Mi/itis 
Argerztarii,  being  in  thofe  days  of  great  ufe,  on  ac- 
count of  the  various  places  and  different  manners  in 
which  the  king's  money  was  paid. 

Arsura  is  alfo  ufed  for  the  lofs  or  diminution  of  the 
metal  in  the  trial.  In  this  fenfe,  a  pound  was  faid  tot 
ardere  denarios,  to  lofe  fo  many  penny-weights. 

Arsura  is  alfo  ufed  for  the  dull:  and  fweepings  of 
filver-fmiths,  and  others,  who  work  in  filver,  melted 
down. 

ART  is  defined  by  Lord  Bacon,  a  proper  difpofal 
of  the  things  of  nature  by  human  thought  and  experi- 
ence, fo  as  to  anfwer  the  feveral  purpofes  of  mankind ; 
in  which  fenfe  art  ftands  oppofed  to  nature. 

Art  is  principally  ufed  for  a  fyftem  of  rules  ferving 
to  facilitate  the  performance  of  certain  actions  ;  in 
which  fenfe  it  (lands  oppofed  to  fcience,  or  a  fyftem  of 
fpeculative  principles. 

Arts  are  commonly  divided  into  ufeful  or  mechanic, 
liberal  or  polite.  The  former  are  thofe  wherein  the 
hand  and  body  are  more  concerned  than  the  mind  :  of 
which  kind  are  mod  of  thofe  which  furnilh  us  with 
the  neceffaries  of  life,  and  'are  popularly  known  by 
the  name  of  frW«  j  as  baking,  brewing,  carpentry, 
f.iuthery,  weaving,  &c. — The  latter  are  fuch  as  de- 
pend more  on  the  labour  of  the  mind  than  that  of  the 
hand  ;  they  are  the  produce  of  the  imagination,  their 
effence  confifts  in  exprejfion,  and  their  end  \%pleafure. 
Of  this  kind  are  poetry,  painting,  mulk,  &c. 

Progrefs  of  the  Aiars.  Some  ufeful  arts  nmft  be 
nearly  coeval  with  the  human  race;  for  food,  cloathing, 


and  habitation,  even  in  their  original  fimplicity,  re-      Art*, 
quire  fome  art.     Many  other  arts  are  of  fuch  antiquity  ' 
as  to  place  the  inventors  beyond  the  reach  of  tradition. 
Several  have  gradually  crept  into  exiftence  without  an 
inventor.     The  bufy  mind,  however,  accuftomed  to  a  and 
beginning  in  things,  cannot  reft  till  it  finds  orimagines 
a  beginning  to  every  art.     The  mod  probable  conjec- 
tures of  this  nature  the  reader  may  fee  in  the  hiftorical 
introduction  to  the  different  articles. 

In  all  countries  where  the  people  are  barbarous  and  progrefs  of 
illiterate,  the  progrefs  of  arts  is  extremely  flow.  It  is  ufeful  »rts. 
vouched  by  an  old  French  poem,  that  the  virtues  of  the  ^aml"t 


The  mariner's  compafs  was  exhibited  at  Venice  anno 
1260,  by  Paulus  Venetus,  as  his  own  invention.  John 
Goya  of  Amalphi  was  the  firft  who,  many  years  after- 
ward, ufed  it  in  navigation  ;  and  alfo  paired  for  being 
the  inventor.  Though  it  was  ufed  in  China  for  navi- 
gation long  before  it  was  known  in  Europe,  yet  to  this 
day  it  is  not  fo  perfect  as  in  Europe.  Inftead  offuf- 
pending  it  in  order  to  make  it  aft  freely,  it  is  placed 
upon  a  bed  of  land,  by  which  every  motion  of  the  fliip 
difturbs  its  operation.  Hand-mills,  termed  querns, 
were  early  ufed  for  grinding  corn;  and  when  corn  came 
to  be  raifed  in  greater  quantity,  horfe-mills  fucceeded. 
Water-mills  for  grinding  corn  are  defcribed  by  Vitru- 
vius.  Wind-mills  were  known  in  Greece  and  in  Ara- 
bia as  early  as  the  feventh  century  ;  and  yet  no  mention 
is  made  of  them  in  Italy  till  the  fourteenth.  That  they 
were  not  known  in  England  in  the  reign  of  Henry  VIII. 
appears  from  a  heulhold  book  of  an  Earl  of  Northum- 
berland, cotemporary  with  that  king,  ftating  an  al- 
lowance for  three  mill-horfes,  "  two  to  draw  in  the 
mill,  and  one  to  carry  fluff  to  the  mill  and  fro." 
Water-mills  for  corn  muft  in  England  have  been  of  a 
later  date.  The  ancients  had  mirror-glaffes,  and  cm- 
ployed  glafs  to  imitate  cryilal  vafes  and  goblets;  yet 
they  never  thought  of  ufing  it  in  windows.  In  the 
13th  century,  the  Venetians  were  the  only  people  who 
had  the  art  of  making  cryftal-glafs  for  mirrors.  A 
clock  that  ftrikes  the  hours  was  unknown  in  Europe 
till  the  end  of  the  12th  century.  And  hence  the  enf- 
tom  of  employing  men  to  proclaim  the  hours  during 
night ;  which  to  this  day  continues  in  Germany,  Flan- 
ders and  England.  Galileo  was  the  firft  who  conceived 
an  idea  that  a  pendulum  might  be  ufeful  for  mea- 
furing  time  ;  and  Huygens  was  the  firft  who  put  the 
idea  in  execution,  by  making  a  pendulum  clock.  Hook, 
in  the  year  1660,  invented  afpiral  fpring  for  a  watch, 
though  a  watch  was  far  from  being  a  new  invention. 
Paper  was  made  no  earlier  than  the  14th  century  ;  and 
the  invention  of  printing  was  a  century  later.  Silk  ma- 
nufactures were  long  eftabliihed  in  Greece  before  filk- 
worms  were  introduced  there.  The  manufacturers  were 
provided  with  raw  filk  from  Perfia:  but  that  com- 
merce being  frequently  interrupted  by  war,  two  monks' 
in  the  reign  of  Jutlinian,  brought  eggs  of  the  filk- 
worm  from  Hindoftan,  and  taught  their  countrymen 
the  method  of  managing  them. — The  art  of  reading 
made  a  very  (low  progrefs.  To  encourage  that  art  in 
England,  the  capital  punilhment  for  murder  was  re- 
mitted if  the  criminal  could  but  read,  which  in  law- 
language  is  termed  benefit  of  clergy.  One  would  ima- 
gine that  the  art  muft  have  made  a  very  rapid  progrefs 
when  fo  greatly  favoured  :  but  there  is  a  fignal  proof 
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Arts,      of  the  contrary  ;  for  fo  fraall  an  edition  of  the  Bible 

*" -v '  as  600  copies,  tranflated  into  Englifh  in  the  reigti  of 

Henry  VIII.  was  not  wholly  fold  off  in  three  years. 
The  people  of  England  muft  have  been  profoundly  ig- 
norant in  Queen  Elizabeth's  time,  when  a  forged  claufc 
added  to  the  201I1  article  of  the  Englifh.  creed  pafled 
unnoticed  till  about  yo  years  ago. 

The  difcoveries  of  the  Portuguefe  in  the  weft  coaft  of 
Africa  is  a  remarkable  inftance  of  the  flow  progrefs  of 
arts.  In  the  beginning  of  the  1  Jth  century,  they  were 
totally  ignorant  of  that  coaft  beyond  Cape  Non,  28  deg. 
north  latitude.  In  1410,  the  celebrated  Prince  Henry 
of  Portugal  fitted  out  a  fleet  for  difcoveries,  which  pro- 
ceeded along  the  coaft  to  Cape  Bojadore  in  26  deg.  but 
had  not  courage  to  double  it.  In  1 418,  Trifhan  Vaz 
difcovered  the  ifland  Porto  Santo  ;  and  the  year  after, 
the  illand  Maderia  was  difcovered.  In  1439,  a  Portu- 
guefe  captain  doubled  Cape  Bojadore  ;  and  the  next 
year  the  Portuguefe  reached  Cape  Blanco,  lat.  20  deg. 
In  1446,  Nuna  Triftan  doubled  Cape  Verd,  lat.  14. 
40.  In  1448,  Don  Gonzallo  Vallo  took  poiTellion  of 
the  Azores.  In  1449,  tne  iflands  of  Cape  Verd  were 
difcovered  for  Don  Henry.  In  1471,  Pedro  d'Efcovar 
difcovered  the  ifland  St  Thomas  and  Prince's  Ifland. 
In  1484,  Diego  Cam  difcovered  the  kingdom  of  Con- 
go. In  i486,  Bartholomew  Diaz,  employed  by  John  II. 
of  Portugal,  doubled  the  Cape  of  Good  Hope,  which 
he  called  Cabo  Tormentofo,  fiom  the  tempeftuous 
»  weather  he  found  in  the  paffage. 
Caufes  The  exertion  of  national  fpirit  upon  any  particular 

which  ad-  artj  promotes  activity  to  profecute  other  arts.  The  Ro- 
nnce  'he  f  mans,  by  conftant  ftndy,  came  to  excel  in  the  art  of 
;i  °  war,  which  led  them  naturally  to  improve  upon  other 

arts.  Having,  in  the  progrefs  of  fociety,  acquired 
fome  degree  of  tafle  and  poliih,  a  talent  for  writing 
broke  forth.  Nevius  compofed  in  verfe  feven  books 
of  the  Punic  war  ;  befides  comedies,  replete  with  bit- 
ter raillery  againfl  the  nobility.  Ennius  wrote  annals, 
and  an  epic  poem.  Lucius  Andronicus  was  the  father 
of  dramatic  poetry  in  Rome.  Pacuvius  wrote  trage- 
dies. Plautus  and  Terence  wrote  comedies.  Lucilius 
compofed  fatires,  which  Cicero  efteems  to  be  (light 
and  void  of  erudition.  Fabius  Pictor,  Cincius  Ali- 
mentus,  Pifo  Frugi,  Valerius  Antias,  and  Cato,  were 
rather  annalifts  than  hiflorians,  confining  themfelves  to 
naked  facts,  ranged  in  order  oftime.  The  genius  of  the 
Romans  for  the  fine  arts  was  much  inflamed  by  Greek 
learning,  when  free  intercourse  between  the  two  nations 
was  opened.  Manyof  thofe  who  made  the  greateit  figure 
iu  thcRornan  ftate  commenced  authors ;  Csefar,  Cicero, 
&c.  Sylla  compofed  memoirs  of  his  own  tranfactions,  a 
work  much  efteemedevenin  the  days  of  Plutarch. 

The  progrefs  of  art  feldom  fails  to  be  rapid,  when 
a  people  happen  to  be  roufed  out  of  a  torpid  ftate  by 
fome  fortunate  change  of  circumftances.  Profperity, 
contrafted  with  former  abafemenr,  gives  to  the  mind  a 
fpring,  which  is  vigoroufly  exerted  in  every  new  pur- 
fuit.  The  Athenians  made  but  a  mean  figure  under 
the  tyranny  of  Pifdtratus ;  but  upon  regaining  free- 
•dom  and  independence,  they  were  converted  into  he- 
roes. Miletus,  a  Greek  city  of  Ionia,  being  destroy- 
ed by  the  king  of  Perfia,  and  the  imhabitants  made 
flaves,  the  Athenians,  deeply  affected  with  the  mifcry 
of  their  brethren,  boldly  attacked  the  king  in  his  own 
dominions,  and  burnt  the  city  of  Sardis.     In  lefs  than 


10  years  after)  they  gained  a  fignal  victory  at  Marai 
thon  ;  and,  under  Themiftocks,  made  head  againft  that  ' 
prodigious  army  with  which  Xerxes  threatened  utter 
ruin  to  Greece.  Such  profperity  produced  its  ufual  ef- 
fe&  :  arts  flourifhed  with  arms,  and  Alliens  became 
the  chief  theatre  for  fcienccs  as  well  as  for  fine  arts. 
The  reign  of  Auguftus  Csefar,  which  put  an  end  to 
the  rancour  of  civil  war,  and  reftored  peace  to  Rome 
with  the  comforts  of  fociety,  proved  an  aufpicious  sera 
for  literature  ;  and  produced  a  cloud  of  Latin  hiflorians, 
poets,  and  philofophers,  to  whom  the  moderns  are  in- 
debted for  their  tafte  and  talents.  One  who  makes  a 
figure  roufes  emulation  in  all  :  one  catches  fire  from 
another,  and  the  national  fpirit  is  every  where  triumph- 
ant :  claffical  works  are  compofed,  and  ufeful  difcove- 
ries made  in  every  art  and  fcience.  With  regard  to 
Rome,  it  is  true,  that  the  Roman  government  under 
Auguftus  was  in  effect  defpotic  :  but  defpotifm,  in  that 
liugle  inftance,  made  no  obftruction  to  literature,  it  ha- 
ving been  the  politic  of  that  reign  to  hide  power  as 
much  as  poffible.  A  fimilar  revolution  happened  in 
Tufcany  about  three  centuries  ago.  That  country  ha- 
ving been  divided  into  a  number  of  fmall  republics, 
the  people,  excited  by  mutual  hatred  between  fmall  na- 
tions in  clofe  neighbourhood,  became  ferocious  and 
bloody,  flaming  with  revenge  for  the  flighteft  offence. 
Thefe  republics  being  united  under  the  Great  Duke  of 
Tufcany,  enjoyed  the  fweets  of  peace  in  a  mild  go- 
vernment. That  comfortable  revolution,  which  made 
the  deeper  impreffion  by  a  retrofpect  to  recent  calami- 
ties, roufed  the  national  fpirit,  and  produced  ardent 
application  to  arts  and  literature.  The  reftoration  of 
the  royal  family  in  Englannd,  which  put  an  end  to  a 
cruel  and  envenomed  civil  war,  promoted  improvements 
of  every  kind  :  arts  and  induftry  made  a  rapid  progrefs 
among  the  people,  though  left  to  themfelves  by  a  weak 
and  fluctuating  adminiftration.  Had  the  nation,  upon 
that  favourable  turn  of  fortune,  been  blefled  with  a 
fucceflion  of  able  and  virtuous  princes,  to  what  a  height 
might  not  arts  and  fciences  have  been  carried  !  In 
Scotland,  a  favourable  period  for  improvement  was  the 
reign  of  the  firft  Robert,  after  making  off  the  Englifli 
yoke  ;  but  the  domineering  fpirit  of  the  feudal  fyftem 
rendered  abortive  every-attempt.  The  reftoration  of 
the  royal  family  mentioned  above,  animated  the  legif- 
lature  of  Scotland  to  promote  manufactures  of  various 
kinds  :  but  in  vain  ;  for  the  union  of  the  two  crowns 
had  introduced  defpotifm  into  Scotland,  which  funk 
the  genius  of  the  people,  and  rendered  them  heartlefs 
and  indolent.  Liberty,  indeed,  and  many  other  ad- 
vantages, were  procured  to  them  by  the  union  of  the 
two  kingdoms  ;  but  the  falutary  effects  were  long  Ap- 
pended by  mutual  enmity,  fuch  as  commonly  fubiifts 
between  neighbouring  nations.  Enmity  wore  out  gra- 
dually, and  the  eyes  of  the  Scots  were  opened  to  the 
advantages  of  their  prefent  condition ;  the  national  fpi- 
rit was  roufed  to  emulate  and  to  excel ;  talents  were 
exerted,  hitherto  latent ;  and  Scotland  at  prefent  makes 
a  figure  in  arts  and  fciences  above  what  it  ever  made 
while  an  independent  kingdom. 

Another  caufe  of  activity  and  animation,  is  the  be- 
ing engaged  in  fome  important  action  of  doubtful  e- 
vent ;  a  ftruggle  for  liberty,  the  refitting  a  potent  in- 
vader, or  the  like.  Greece,  divided  into  fmall  ftates 
frequently  at  war  with  each  other,  advanced  literature 
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Art*,     and  the  fine  arts  to  unrivalled  perfection.     The  Corfi- 

' '  cans,  while  engaged  in  a  perilours  war  for  defence  of 

their  liberties  exerted  a  vigorous  national  fpirit;  they 
founded  a  univeriity  for  arts  and  fciences,  a  public  li- 
brary and  a  public  bank.  After  a  long  ftupor  during 
the  dark  ages  of  Chriftianity,  arts  and  literature  re- 
vived among  the  turbulent  ftates  of  Italy ._  The  royal 
fociejy  in  London,  and  the  academy  of  fciences  in  Pa- 
ris, were  both  of  them  inftituted  after  civil  wars  that 
had  animated' the  people  and  roufed  their  activity. 

As  the  progrefs  of  arts  and  fciences  toward  per- 
fection is  greatly  promoted  by  emulation,  nothing  is 
more  fatal  to  an  art  or  fcience  than  to  remove  that  four, 
as  where  fome  extraordinary  genius  appears  who  foars 
above  rivalfhip.  Mathematics  feem  to  be  declining  in 
Britain:  the  great  Newton  having  furpaffed  all  the 
ancients,  has  not  left  to  the  moderns  even  the  faintelt 
hope  of  equalling  him ;  and  what  man  will  enter  the 
lifts  who  defpairs  of  victory  ? 

In  a  country  thinly  peopled,  where  even  necelTary 
arts  want  hands,  it  is  common  to  fee  one  perfon  exer- 
ciling  more  arts  than  one  :  in  feveral  parts  of  Scot- 
land, one  man  ferves  as  phyfician,  furgeon,  and  apo- 
thecary. In  every  populous  country,  even  limple  arts 
are  fplit  into  parts,  and  each  part  has  an  artift  appro  - 
propriated  to  it.  In  the  large  towns  of  ancient  Egypt, 
a  phyfician  was  confined  to  a  fingle  difeafe.  In  me- 
chanic arts  that  method  is  excellent.  As  a  hand  con- 
fined to  a  fingle  operation  becomes  both  expert  and  ex- 
peditious, a  mechanic  art  is  perfected  by  having  its  dif- 
ferent operations  diftributed  among  the  greateit  num- 
ber of  hands;  many  hands  are  employed  in  making  a 
watch,  and  a  ftill  greater  number  in  manufacturing  a 
web  of  woollen  cloth.  Various  arts  or  operations  car- 
ried on  by  the  fame  man,  envigorate  his  mind,  becaufe 
they  exercife  different  faculties;  and  as  he  cannot  be 
equally  expert  in  every  art  or  operation,  he  is  fre- 
quently reduced  to  fupply  want  of  fkill  by  thought 
and  invention.  Conftant  application,  on  the  contrary, 
to  a  fingle  operation,  confines  the  mind  to  a  fingle 
object,  and  excludes  all  thought  and  invention:  in 
fuch  a  train  of  life,  the  operator  becomes  dull  and  ftu- 
pid,  like  a  beaft  of  burden.  The  difference  is  vi- 
lible  in  the  manners  of  the  people:  in  a  country  where, 
from  want  of  hands,  feveral  occupations  mult  be  car- 
ried on  by  the  fame  perfon,  the  people  are  knowing 
and  converfable :  in  a  populous  country,  were  manu- 
factures flonrifh,  they  are  ignorant  and  unfociable. 
The  fame  effect  is  equally  vifible  in  countries  where  an 
art  or  manufacture  is  confined  to  a  certain  clafs  of  men. 
It  is  vifible  in  Indoftan,  where  the  people  are  divided 
into  cafts,  which  never  mix  even  by  marriage,  and 
where  every  man  followshis  father's  trade.  The  Dutch 
lint-boors  are  a  iimilar  in  fiance;  the  fame  families 
carry  on  the  trade  from  generation  to  generation;  and 
are  accordingly  ignorant  and  brutifh  even  beyond  other 
Dutch  peafants.  The  inhabitants  of  Buckhaven,  a 
fea-port  in  the  county  of  Fife,  in  Scotland,  were  ori- 
ginally a  colony  of  foreigners,  invited  to  teach  the  people 
the  art  of  fifaing.  They  continue  fifhers  to  this  day, 
marry  among  thcmfelves,  have  little  intercourfe  with 
j  their  neighbours,  and  are  dull  and  ftupid  to  a  proverb. 
Trogrcfsof  Ufcful  arts  paved  the  way  to  fine  arts.  Men  upon 
thcjncarti.  whom  the  former  had   beftowed  every  convenience, 
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turned  their  thoughts  to  the  latter.  Beauty  was  flu-  Arts, 
died  in  objects  of  fight ;  and  men  of  tafte  attached  *— v — 
themfelves  to  the  fine  arts,  which  multiplied  their  en- 
joyments and  improved  their  benevolence.  Sculpture 
and  painting  made  an  early  figure  in  Greece  ;  which 
afforded  plenty  of  beautiful  originals  to  be  copied  in 
thefe  imitative  arts.  Statuary,  a  more  fimple  imita- 
tion than  painting,  was  fooner  brought  to  perfection: 
the  ftatue  of  Jupiter  by  Phidias,  and  of  Juno  by  Po- 
lycletes,  though  the  admiration  of  all  the  world,  were 
executed  long  before  the  art  of  light  and  fhade  was 
known.  Apollodorus,  and  Zeuxis  his  difciple,  who 
flonrifhed  in  the  ijrh  Olympiad,  were  the  firft  who 
figured  in  that  art.  Another  caufe  concurred  to  ad- 
vance ftatuary  before  painting  in  Greece,  viz.  a  great 
demand  for  ftatues  of  the  gods.  Architecture,  as  a 
fine  art,  made  a  flower  progrefs.  Proportions,  upon 
which  its  elegance  chiefly  depends,  cannot  be  accu- 
rately afcertained,  but  by  an  infinity  of  trials  in  great 
buildings  :  a  model  cannot  be  relied  on  ;  for  a  large 
and  a  fmall  building,  even  of  the  fame  form,  require 
different  proportions. 

From  the  fine  arts  mentioned,  we  proceed  to  litera-  Literary 
ture.  It  is  agreed,  among  all  antiquaries,  that  the  compoli- 
firft  writings  were  in  verfe,  and  that  writing  in  profc  t'°n- 
was  of  a  much  latter  date.  The  firft  Greek  who  wrote 
in  profe  was  Pherecides  Syrns  :  the  firft  Roman  was 
Appius  Caecns,  who  compofed  a  declamation  againft 
Pyrrhus.  The  four  books  of  the  Chatah  Bhade, 
which  is  the  facred  book  of  Hindoftan,  are  compofed 
in  verfe  ftanzas  ;  and  the  Arabian  compositions  in  profe 
followed  long  after  thofe  in  verfe.  To  account  for  that 
fingukr  fact,  many  learned  pens  have  been  employed  ; 
but  without  fuccefs.  By  fome  it  has  been  urged,  that 
as  memory  is  the  only  record  of  events  where  writing 
is  unknown,  hiftory  originally  was  compofed  in  verfe 
for  the  fake  of  memory.  This  is  not  fatisfactory.  To 
undertake  the  painful  iafk  of  compofing  in  verfe,  mere- 
ly for  the  fake  of  memory,  would  require  more  fore- 
fight  than  ever  was  exerted  by  a  barbarian :  not  to 
mention  that  other  means  were  ufed  for  preferving  the 
memory  of  remarkable  events;  a  heap  of  ftones,  a  pillar, 
or  other  object  that  catches  the  eye.  The  account 
given  by  Longinus  is  more  ingenious.  In  a  fragment 
of  his  treatife  on  verfe,  the  only  part  that  remains,  he 
obferves,  "  that  mcafure  or  verfe  belongs  to  poetry, 
becaufe  poetry  reprefents  the  various  paffions  with, 
their  language;  for  which  reafon  the  ancients,  in  their 
ordinary  difcourfe,  delivered  their  thoughts  in  verfe 
rather  than  in  profe."  Longinus  thought,  that  an- 
ciently men  were  more  cxpofed  to  accidents  and  dan- 
gers, than  when  they  were  protected  by  good  govern- 
ment and  by  fortified  cities.  But  he  feems  not  to 
have  adverted,  that  fear  and  grief,  infpired  by  dangers 
and  misfortunes,  are  better  fuited  to  humble  profe  than 
to  elevated  verfe.  It  may  be  added,  that  however  na- 
tural poetical  diction  may  be  when  one  is  animated 
with  any  vivid  palfion,  it  is  not  fuppofable  that  the 
ancients  never  wrote  nor  fpoke  but  when  excited  by 
paffion.  Their  hiftory,  their  laws,  their  covenants, 
were  certaintly  not  compofed  in  that  tone  of  mind. 

An  important  article  in  the  progrefs  of  the  fine  arts, 
which  writers  have  not  fufficiently  attended  to,  will 
perhaps  explain  this  myftery.     The  article  is  the  pro- 
fe (lion 
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Art.  felflwi  of  a  bard,  which  Sprung  up  in  early  times,  be- 
fore writing  was  known  f,  and  died  away  gradually 
as  writing  turned  more  and  more  common  |. 

The  fongs  of  the  bards,  being  univerfal  favourites, 
\SetBarJ.  were  certainly  the  firft  compositions  that  writing  was 
employed  upon  :  they  would  be  carefully  collected 
by  the  moft  lkilful  writers,  in  order  to  preferve  them 
in  perpetual  remembrance.  The  following  part  of  the 
progrefs  is  obvious.  People  acquainted  with  no  writ- 
ten compolitions,  but  what  were  in  verfe,  compofed  in 
verfe  their  laws,  their  religious  ceremonies,  and  every 
memorable  tranfaftion  that  was  intended  to  be  prefer- 
ved  in  memory  by  writing.  But  when  fubje&s  of 
writing  multiplied,  and  became  more  and  more  invol- 
ved ;  when  people  began  to  reafon,  to  teach,  and  to 
harangue  ;  they  were  obliged  to  defccnd  to  humble 
profc :  for  to  confine  a  writer  or  fpeaker  to  verfe  in 
handling  Subjects  of  that  nature,  would  be  a  burden 
unfupportable. 

The  profe  compofitions  of  early  hiftorians  are  all  of 
them  dramatic.  A  writer  deftitute  of  art  is  naturally 
prompted  to  relate  fafts  as  he  faw  them  performed : 
he  introduces  his  perfonages  as  fpeaking  and  confer- 
ring ;  and  he  himfelf  relates  what  was  afted,  and  not 
fpoke.  The  hiftorical  books  of  the  Old  Teftament 
are  compofed  in  that  mode  ;  and  fo  addicted  to  the 
dramatic  are  the  authors  of  thofe  books,  that  they  fre- 
quently introduce  God  himfelf  into  the  dialogue.  At 
the  fame  time,  the  fimplicity  of  that  mode  is  happily 
fuited  to  the  poverty  of  every  language  in  its  early  pe- 
riods. The  dramatic  mode  has  a  delicious  cffeft  in 
cxprefling  fentiment,  and  every  thing  that  is  Simple 
and  tender.  Read,  as  an  inftance  of  a  low  incident  be- 
coming, by  that  means,  not  a  little  interefting,  Ruth  i. 
8.  to  iv.  16. 

The  dramatic  mode  is  far  from  pleafing  fo  much  in 
relating  bare  hiftorical  fatts.  Read,  as  an  example, 
the  ftory  of  Adonijah  in  1  Kings  i.  n. — 49. 

In  that  paffage  there  are  frequent  repetitions  ;  not 
however  by  the  fame  perfon,  but  by  different  pcrfons 
who  have  occafion  in  the  courfe  of  the  ftory  to  (ay  the 
fame  things;  which  is  natural  in  the  dramatic  mode, 
where  things  are  reprefented  precifely  as  they  were 
tranfa&ed.  In  that  view,  Homer's  repetitions  are  a 
beauty,  not  a  blemiih  ;  for  they  are  confined  to  the 
dramatic  part,  and  never  occur  in  the  narrative. 

But  the  dramatic  mode  of  compofition,  however 
pleafing,  is  tedious  and  intolerable  in  along  hiftory. 
In  the  progrefs  of  fociety  new  appetites  and  new  paf- 
fions  arife  ;  men  come  to  be  involved  with  each  other 
in  various  connections  ;  incidents  and  events  multiply, 
and  hiftory  becomes  intricate  by  an  endlefs  variety  of 
circumftances.  Dialogue  accordingly  is  more.  Sparingly 
ufed,  and  in  hiftory  plain  narration  is  mixed  with  it. 
Narration  is  as  it  were  the  ground-work  ;  and  dia- 
logue is  raifed  upon  it,  like  flowers  in  embroidery.  Ho- 
mer is  admitted  by  all  to  be  the  great  mafter  in  that 
mode  of  compofition. 

The  narrative  mode  came  in  time  fo  to  prevail,  that 
in  a  long  chain  of  hiftory,  the  writer  commonly  leaves 
off  dialogue  altogether.  Early  writers  of  that  kind 
appear  to  have  very  little  judgment  in  diftinguifhing 
capital  fa£ts  from  minute  circumftances,  fnch  as  can  be 
fupplied  by  the  reader  without  being  mentioned.  The 
tiftory  of  the  Trojan  war  by  Dares  Phrygius  is  a  cu- 
Vol,  II, 


rious  inflance  of  that  cold  and  creeping  manner  of  com-      Art. 

pofition.     The  Roman  hillories  before  the  time  of  Ci-  ' " ' 

cero  are  chronicles  merely.  Cato,  Fabius  Pictor,  and 
Pifo,  confined  themfelves  to  naked  faits.  In  the  Au- 
guftaz  Hiftoriae  Scriptorcs  we  find  nothing  but  a  jejune 
narrative  of  fafts,  commonly  of  very  little  moment, 
concerning  a  degenerate  people,  without  a  lingle  inci- 
dent that  can  roufe  the  imagination  or  cxercife  the 
judgment.  The  monkilb  hiftories  are  all  of  them  com- 
pofed in  the  fame  manner. 

The  dry  narrative  manner  being  very  little  inte- 
refting or  agreeable,  a  tafte  for  embellishment  prompt- 
ed fome  writers  to  be  copious  and  verbofe.  Saxo- 
Grammaticus,  who  in  the  12th  century  compofed  in 
Latin  a  hiftory  of  Denmark,  furprilingly  pure  at  that 
early  period,  is  extremely  verbofe  and  full  of  tauto- 
logies. Such  a  ftyle,  at  any  rate  unpleafant,  is  into- 
lerable in  a  modern  tongue,  before  it  is  enriched  with 
a  ftock  of  phrafes  for  expreffing  aptly  .the  great  vari- 
ety of  incidents  that  enter  into  hiftory. 

The  perfeftion  of  hiftorical  compofition,  which  wri- 
ters at  laft  attain  to  after  wandering  through  various 
imperfect  modes,  is  a  relation  of  interefting  facts, 
conne&ed  with  their  motives  and  confequences.  An 
hiftory  of  that  kind  is  truly  a  chain  of  caufes  and  ef- 
fects. 

The  hiftory  of  Thucydides,  and  ftill  more  that  of 
Tacitus,  are  fbining  inftances  of  that  mode.  6 

Eloquence  was  of  a  later  date  than  the  art  of  literary  Eloquence. 
compofition  :  for  till  the  latter  was  improved,  there 
were  no  models  for  ftudying  the  former.  Cicero's 
oration  for  Rofcius  is  compofed  in  a  ftyle  diffufe  and 
highly  ornamented  ;  which,  fays  Plutarch,  was  uni- 
verfally  approved,  becaufe  at  that  time  the  ftyle  in 
Afia,  introduced  into  Rome  with  its  luxury,  was  in 
high  vogue.  But  Cicero,  in  a  journey  to  Greece, 
where  he  leifurely  ftudied  Greek  authors,  was  taught 
to  prune  off  Superfluities,  and  to  purify  his  ftyle,  which 
he  did  to  a  high  degree  of  refinement.  He  introdu- 
ced into  his  native  tongue  a  fvveetnefs,  a  grace,  a  ma- 
jefty,  that  furprifed  the  world,  and  even  the  Romans 
themfelves.  Cicero  obferves  with  great  regret,  that  if 
ambition  for  power  had  not  drawn  Julius  Cjefar  from 
the  bar  to  command  legions,  he  would  have  become 
the  moft  complete  orator  in  the  world.  So  partial  are 
men  to  the  profeflion  in  which  they  excel.  Eloquence 
triumphs  in  a  popular  afTembly,  makes  fome  figure  in 
a  court  of  law  compofed  of  many  judges,  very  little 
where  there  is  but  a  Single  judge,  and  none  at  all  in  a 
defpotic  government.  Eloquence  flourifhed  in  the  re- 
publics of  Athens  and  of  Rome  ;  and  makes  fome  fi- 
gure at  prefent  in  a  Britifli  houfe  of  Commons.  7 

The  Greek  Stage  has  been  juftly  admired  among  all  Tragedy-, 
polite  nations.  The  tragedies  of  Sophocles  and  Eu- 
ripides in  particular  are  by  all  critics  held  to  be  perfect 
in  their  kind,  excellent  models  for  imitation,  but  far  a- 
bove  rivalfliip.  If  the  Greek  ftage  was  fo  early 
brought  to  maturity,  it  is  a  phenomenon  not  a  little 
Angular  in  the  progrefs  of  arts.  The  Greek  tragedy 
made  a  rapid  progrefs  from  Thefpis  to  Sophocles  and 
Euripides,  whofe  compofitions  are  wonderful  produc- 
tions of  genius,  considering  that  the  Greeks  at  that 
period  were  but  beginning  to  emerge  from  roughnefs 
and  barbarity  into  a  tafte  for  literature.  The  compo- 
fitions of  Efchylus,  Sophocles,  and  Euripides,  jnuuS 
Z  z  have 
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Ait.  have  be  en  highly  relilhed  among  people  who  had  no 
^~"~ ~*—~ '  idea  of  any  thing  more  perfect.  We  judge  by  com- 
parifon,  and  every  work  is  held  to  be  perfect  that 
has  no  rival.  It  ought  at  the  fame  time  to  be  kept  in 
view,  that  it  was  not  the  dialogue  which  chiefly  en- 
chanted the  Athenians,  nor  variety  in  the  paffions  re- 
prefented,  nor  perfection  in  the  actors  ;  but  machinery 
and  pompous  decoration,  joined  with  exquifite  mufic. 
That  thefe  particulars  were  carried  to  the  greateft 
height,  we  may  with  certainty  conclude  from  the  ex- 
travagant fums  bellowed  on  them  :  the  exhibiting  a 
fmgle  tragedy  was  more  expenfive  to  the  Athenians 
than  their  fleet  or  their  army  in  any  fmgle  campaign. 

One  would  imagine,  however,  that  thefe  compofi- 
tions  were  too  fimple  to  enchant  for  ever  ;  as  variety 
in  action,  fentirnent,  and  paflion  is  reqnifite,  without 
which  the  ftage  will  not  continue  long  a  favourite  en- 
tertainment :  and  yet  we  find  not  a  fingle  improve- 
ment attempted  after  the  days  of  Sophocles  and  Euri- 
pides. The  manner  of  performance,  indeed,  prevented 
abfolutely  any  improvement.  A  fluctuation  of  paflion 
and  refined  fentiments  would  have  made  no  figure  on 
die  Grecian  flage.  Imagine  the  difcording  fcene  be- 
tween Brutus  and  Caffius  in  Julius  Casfar  to  be  there 
exhibited,  or  the  handkerchief  in  the  Moor  of  Venice : 
how  flight  would  be  their  effect,  when  pronounced  in 
a  niafk,  and  through  a  pipe  ?  The  workings  of  nature 
upon  the  countenance,  and  the  flections  of  voice  ex- 
preflive  of  various  feelings,  fo  deeply  affecting  in  mo- 
dern reprefentation,  would  have  been  entirely  loft.  If 
a  great  genius  had  arifen  with  talents  for  compofing  a 
pathetic  tragedy  in  perfection.,  he  would  have  made  no 
figure  in  Greece.  A:i  edifice  muft  have  been  erected 
ef  a  moderate  fize :  new  actors  muft  have  been  trained 
to  act  with  a  bare  face,  and  to  pronounce  in  their  own 
voice.  And  after  all,  their  remained  a  greater  miracle 
ftill  to  be  performed,  viz.  a  total  reformation  of  tafte 
in  the  people  of  Athens.  In  one  word,  the  fimplicity 
of  the  Greek  tragedy  was  fuited  to  the  manner  of 
8  acting;  and  that  manner  excluded  all  improvements. 
Comedy.  With  refpeft  to  comedy,  it  does  not  appear  that  the 

Greek  comedy  furpaffed  the  tragedy  in  its  progrefs 
toward  perfection.  Horace  mentions  three  ftages  of 
Greek  comedy.  The  firft  well  fuited  to  the  rough 
and  courfe  manners  of  the  Greeks,  when  Eupolis,  Cra- 
tinus,  and  Ariftophanes,  wrote.  Thefe  authors  were 
not  alhamed  to  reprelent  on  the  ftage  real  perfons,  not 
even  difgnifmg  their  names  :  of  which  we  have  a  lin- 
king inftance  in  a  comedy  of  Ariftophanes,  called  the 
Clouds,  where  Socrates  is  introduced,  and  moil  con- 
temptuonfly  treated.  This  fort  of  comedy,  fparing 
neither  gods  nor  men,  wasreftrainedby  the  magiftrates 
of  Athens,  fo  far  as  to  prohibit  perfons  to  be  named  on 
the  ftage.  This  led  writers  to  do  what  is  done  at  pre- 
sent :  the  characters  and  manners  of  known  perfons 
were  painted  fo  much  to  the  life,  that  there  could  be 
no  miftake  :  and  the  fatire  was  indeed  heightened  by 
this  regulation,  as  it  was  an  additional  pleafurc  to  find 
out  the  names  that  were  meant  in  the  reprefentation. 
This  was  termed  the  middle  comedy.  But  as  there  ftiil 
remained  too  great  fcope  for  obloquy  and  lieentioufnefs, 
a  law  was  made  prohibiting  real  events  or  incidents  to 
be  introduced  upon  the  ftage.  This  law  happily  ba- 
nifhed  fatire  againft  individuals,  and  confined  it  to  man- 
ners and  cuftoins  in  general.    Obedient  to  this  law  are 


the  comedies  of  Menander,  Philemon,  and  Diphilus,      Are. 

who  flourilhed  about  jooyears  before  the  Chriftiansera.  ' </— 

And  this  is  termed  the  third  flags  of  Greek  comedy. 
The  comedies  of  Ariftophanes  which  ftill  remain,  err 
not  leis  againft  tafte  than  againft  decency.  But  the 
Greek  comedy  is  fuppofed  to  have  been  confiderably 
refined  by  Menander  and  his  cotemporaries.  Their 
works,  however,  were  far  from  perfection,  if  we  can 
draw  any  conjecture  from  their  imitator  Plautus,  who 
wrote  about  a  century  later.  Plautus  was  a  writer  of 
genius  ;  and  it  may  be  reafonably  fuppofed  that  his 
copies  did  not  fall  much  lhort  of  the  originals,  at  leaft 
in  matters  that  can  be  faithfully  copied  :  and  he  fhows 
very  little  art,  either  in  his  compofitions  or  in  the  con- 
duct of  his  pieces.  With  refpect  to  the  former,  his 
plots  are  wondrous  fimple,  very  little  varied,  and  very 
little  intcrefting.  The  fubject  of  almoft  every  piece  is 
a  young  man  in  love  with  a  mufic-girl,  defiring  to  pur- 
chafe  her  from  the  procurer,  and  employing  a  favour- 
ite (lave  to  cheat  his  father  out  of  the  price  ;  and  the 
different  ways  of  accomplifhing  the  cheat  is  all  the  va- 
riety we  find.  In  fome  few  of  his  comedies  the.flory 
rifes  to  a  higher  tone,  the  mufic-girl  being  difcovered 
to  be  the  daughter  of  a  freeman,  which  removes  every 
obftruction  to  a  marriage  between  her  and  her  lover. 
In  the  conduct  of  his  pieces  there  is  a  miferable  defect 
of  art.  Inftead  of  unfolding  the  fubject  in  the  progrefs 
of  the  action,  as  is  done  by  Terence,  and  by  every  mo- 
dern writer,  Plautus  introduces  a  perfon  for  no  other 
end  but  to  explain  the  ftory  to  the  audience.  In  one 
of  his  comedies,  a  houfehold-god  is  fo  obliging  as  not 
only  to  unfold  the  fubject,  but  to  relate  before-hand 
e\cry  particular  that  is  to  be  reprcfented,  not  except- 
ing the  cataftrophe. 

The  Roman  theatre,  from  the  time  of  Plautus  to 
that  of  Terence,  made  a  rapid  progrefs.  Ariftotle  de- 
fines comedy  to  be  "  an  imitation  of  light  and  trivial 
fubjects,  provoking  laughter."  The  comedies  of  Plan-' 
tns  correfpond  accurately  to  that  definition:  thofe  of 
Terence  rife  to  a  higher  tone. 

Nothing  is  more  evident  than  the  fuperiority  of  Te- 
rence above  Plautus  in  the  art  of  writing  ;  and,  confi- 
dering  that  Terence  is  a  later  writer,  nothing  would 
appear  more  natural,  if  they  did  not  copy  the  fame  o- 
riginals.  It  may  be  owing  to  genius  that  Terence  ex- 
celled in  purity  of  language  and  propriety  of  dialogue  ; 
but  how  account  for  his  fuperiority  over  Plautus  in  the 
conftruction  and  conduct  of  a  play  ?  It  will  not  cer- 
tainly be  thought,  that  Plautus  would  imitate  the  worft 
conftrncted  plays,  leaving  the  beft  to  thofe  who  fhoiild 
come  after  him.  This  difficulty  does  not  fecm  to  have 
occurred  to  any  of  the  commentators.  Had  the  works 
of  Menander  and  of  his  cotemporaries  been  preferved, 
they  probably  -would  have  explained  the  myftery  ; 
which  for  want  of  that  light  will  probably  remain  a 
myftery  for  ever.  9 

Homer  has  for  more  than  aooo  years  been  held  the  lipojee, 
prince  of  poets.  Such  perfection  in  an  author  who 
flourilhed  when  arts  were  far  lhort  of  maturity,  is  truly 
wonderful.  The  nations  engaged  in  the  Trojan  war 
arc  defcribed  by  him  as  in  a  progrefs  from  the  fliepherd- 
ftate  to  that  of  agriculture.  Frequent  mention  is  made 
in  the  Iliad  of  the  moft  eminent  men  being  (hepherds. 
Andromache,  in  particular,  mentions  feven  of  her  bre- 
thren who  were  flain  by  Achilles  as  they  tended  their 
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Art.      father's  flocks  and  herds.     In  that  Mate,  garments  of 

'■— ■* '  woollen  cloth  were  ufed  s  but  the  fkins  of  beads,  the 

original  clothing,  were  Mill  worn  as  an  uppergarment  : 
every  chief  in  the  Iliad  appears  iuthat  drefs.  Such  in- 
deed was  the  fimplicity  of  this  early  period,  that  a 
black  ewe  was  promifed  by  each  chief  to  the  man  who 
would  undertake  to  be  a  fpy.  In  times  of  fuch  fimpli- 
city, literature  could  not  be  far  advanced  ;  and  it  is  a 
great  doubt,  whether  there  was  at  that  time  a  fingle 
poem  of  the  epic  kind  for  Homer  to  imitate  or  improve 
upon.  Homer  is  undoubtedly  a  wonderful  genius, 
perhaps  the  greateil  that  ever  exifted  ;  his  fire,  and  the 
boldnefs  of  his  conceptions,  are  inimitable.  But  in 
that  early  age,  it  would  fall  little  fhort  of  a  real  mira- 
cle, to  find  fuch  ripenefs  of  judgment,  and  correctnefs 
of  execution,  as  in  modern  writers  are  the  fruits  oflong 
experience  and  progrellive  improvements  during  the 
courfe  of  many  centuries.  Accordingly,  that  Homer 
is  far  from  being  fo  ripe,  or  fo  correct,  cannot  efcape 
the  observation  of  any  reader  of  tafte  and  difcernment. 
One  ftriking  particular  is,  his  digreffions  without  end, 
which  draw  our  attention  from  the  principal  fnbjeet. 
Diomedes,  for  inftance,  meeting  with  Glaucus  in  the 
field  of  battle,  and  doubting,  from  his  majeftic  air, 
whether  he  might  not  be  an  immortal,  inquires  who  he 
was,  declaring  that  he  would  not  fight  with  a  god. 
Glaucus  lays  hold  of  this  very  flight  opportunity,  in 
the  very  heat  of  action,  to  give  a  long  hiflory  of  his 
family.  In  the  mean  time,  the  reader's  patience  is 
put  to  a  trial,  and  his  ardour  cools.  Again,  Aga- 
memnon defiring  advice  how  to  reliff.  the  Trojans,  Dio- 
medes fprings  forward  ;  but,  before  he  offers  advice, 
gives  the  hiflory  of  all  his  progenitors,  and  of  their 
characters,  in  a  long  train.  And,  after  all,  what  was 
the  fage  advice  that  required  fuch  a  preface  ?  It  was, 
that  Agamemnon  fhould  exhort  the  Greeks  to  fight 
bravely.  At  any  rate,  was  Diomedes  fo  little  known, 
as  to  make  it  proper  to  fufpend  the  action  at  fo  critical 
a  juncture,  for  a  genealogical  hiflory  ?  There  is  a 
third  particular  which  juftly  merits  cenfurc  ;  and  that 
is,  an  endlefs  number  of  minute  circumftances,  efpe- 
cially  in  the  defcription  of  battles,  where  they  are 
moft.  improper.  The  capital  beauty  of  an  epic  poem 
is,  the  /election  of  fuch  incidents  and  circumftances 
as  make  a  deep  impreflion,  keeping  out  of  view  every 
thing  low  or  familiar.  An  account  of  a  fingle  battle 
employs  the  whole  fifth  book  of  the  Iliad  and  a  great 
part  of  the  fixth  :  yet  in  the  whole  there  is  no  general 
action  ;  but  unknown  warriors  whom  we  never  heard 
of  before,  killed  at  a  diflance  with  an  arrow  or  a  jave- 
lin ;  and  every  wound  defcribed  with  anatomical  accu- 
racy. The  whole  feventeenth  book  is  employed  in  the 
conteft  about  the  dead  body  of  Patroclns,  fluffed  with 
minute  circumftances,  below  the  dignity  of  an  epic 
poem.  In  fuch  fcenes  the  reader  is  fatigued  with  end- 
lefs particulars ;  and  has  nothing  to  fupport  him  but  the 
I0  melody  of  Homer's  verification. 
Caufesof  Having  traced  the  progrefs  of  the  fine  arts  toward 
the  decline  maturity,  in  a  fummary  way,  the  decline  of  thefe  arts 
of  the  fine  comes  next  in  order.  An  art,  in  its  progrefs  toward 
a^,3•  maturity,  is  greatly  promoted  by  emulation  ;  and,  af- 

ter arriving  at  maturiiy,  its  downfal  is  not  lefs  promo- 
ted by  it.  It  is  difficult  to  judge  of  perfection  but  by 
comparifon  ;  and  an  artift,  ambitious  to  ontftrip  his 
predeceffors,  cannot  fubm.it  to  be  an  imitator,  butmufl 
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ftrike  out  fomething  new,  which,  in  an  art  advanced 
to  ripenefs,  fcldom  fails  to  be  a  degeneracy.  This  v 
caufe  of  the  decline  of  the  fine  arts  may  be  illuftrated 
by  various  inllances.  The  perfection  of  vocal  mufic  is 
to  accompany  paffion,  and  to  enforce  fenthnent.  In 
ancient  Greece,  the  province  of  mufic  was  well  under- 
stood ;  which,  being  confined  within  its  proper  fphere, 
had  an  enchanting  influence.  Harmony  at  that  time 
was  very  little  cultivated,  becaufe  it  was  of  very  little 
ufe  ;  melody  reaches  the  heart,  and  it  is  by  it  chiefly 
that  a  fentiment  is  enforced,  or  a  paflion  foothed  :  har- 
mony, on  the  contrary,  reaches  the  ear  only  ;  and  it 
is  a  matter  of  undoubted  experience,  that  the  moft  me- 
lodious airs  admit  but  of  very  fimple  harmony.  Art- 
ifts,  in  later  times,  ignorant  why  harmony  was  fo  little 
regarded  by  the  ancients,  applied  themfelves  ferioully 
to  its  cultivation  ;  and  they  have  been  wonderfnlly  fuc- 
cefsful.  But  they  have  been  fuccefsful  at  the  expence 
of  melody  ;  which,  in  modern  competitions,  generally 
fpeaking,  is  loft  amid  the  blaze  of  harmony.  Thefe 
compofuions  tickle  the  ear  by  the  luxury  of  complica- 
ted founds,  but  feldom  make  any  impreflion  on  the 
heart.  The  Italian  opera,  in  its  form,  refembles  the 
Greek  tragedy,  from  which  it  is  evidently  copied  ;  but 
very  little  in  fnbftance.  In  the  latter,  mufic  being 
made  fubfervient  to  fentiment,  the  dialogue  is  nervous 
and  fublime  :  in  the  former,  the  whole  weightis  laidon 
mnfic  ;  and  the  dialogue,  devoid  of  fentiment,  is  weak 
and  fpiritlefs.  Reftlefs  man  knows  no  golden  mean, 
but  will  be  attempting  innovations  without  end. — By 
the  fame  ambition,  architecture  has  vifibly  declined 
from  its  perfection.  The  Ionic  was  the  favourite  order 
when  architecture  was  in  its  height  of  glory.  The 
Corinthian  order  came  next ;  which,  in  attempting 
greater  perfection,  has  deviated  from  the  true  fimpli- 
city of  nature  :  and  the  deviation  is  ftill  greater  in  the 
Compoflte  order.  With  refpect  to  literary  productions, 
the  firft  efiays  of  the  Romans  were  very  imperfect. 
We  may  judge  of  this  from  l'lautus,  whofe  compoft- 
tions  are  abundantly  rude,  though  much  admired  by 
his  cotemporaries,  being  the  beft  that  exifled  at  that 
time.  The  exalted  fpirit  of  the  Romans  hurried  them 
on  to  the  grand  and  beautiful  ;  and  literary  producti- 
ons of  all  kinds  were  in  perfection  when  Auguftus 
reigned.  In  attempting  ftill  greater  perfection,  the 
Roman  compontions  became  a  ftrange  jumble  of  incon- 
fiftent  parts  :  they  were  tumid  and  pompous  ;  and,  at 
the  fame  time,  full  of  antithefes,  conceit,  and  tinfel 
wit.  Every  thing  new  in  the  fine  arts  pleafes,  though 
lefs  perfect  than  what  we  are  accuftomed  to  ;  and,  for 
that  realbn,  fuch  compofitions  were  generally  relifh- 
ed.  We  fee  not  by  what  gradual  fleps  writers,  after 
the  time  of  Auguftus,  deviated  from  the  patterns  that 
were  before  (hem  ;  for  no  book  of  any  moment  after 
that  time  is  preferved  till  we  come  down  to  Seneca, 
in  whofe  works  nature  and  fimplicity  give  place  to  ar- 
tificial thought  and  baftard  wit.  He  was  a  great  cor- 
rupter of  the  Roman  tafle  ;  and  after  him  nothing 
was  reliihed  but  brilliant  ftrokes  of  fancy,  with  very 
little  regard  to  fentiment  :  even  Virgil  and  Cicero 
made  no  figure  in  comparifon.  Lucan  has  a  forced 
elevation  of  thought  and  ftyle  very  difficult  to  be  sup- 
ported; and,  accordingly,  he  finks  ofen  into  puerile 
reflections  ;  witnefs  his  encomium  on  the  river  Po; 
which,  fays  he,  wonld  equal  the  Danube,  had  it  the 
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Art.  fame  number  of  tributary  flreams.  Qiiintilian,  a  wri- 
~^~—'  ter  of  true  and  claffical  taite,  who  was  protected  and 
encouraged  by  Vefpafian,  attempted  to  flem  the  tide 
of  falfe  writing.  His  rhetoric  is  compofed  in  an  ele- 
gant flyle  ;  and  his  observations  contain  every  delicacy 
of  the  critical  art.  At  the  lime  time  flourished  Ta- 
citus, poireffing  a  more  extenlive  knowledge  of  the 
nature  of  man  than  any  other  author,  ancient  or  mo- 
dern, if  Shakefpeare  be  not  excepted.  His  Style  is  ori- 
ginal, concife,  compact,  and  comprehenfive  ;  and,  in 
what  is  properly  called  his  hiftory,  perfectly  correct  and 
beautiful.  He  has  been  imitated  by  fcveral,  but  never 
equalled  by  any.  Brutus  is  faid  to  be  the  lafl  of  the 
Romans  for  love  of  liberty  :  Quintilian  and  Tacitus 
may  be  faid  to  be  the  laSt  of  the  Romans  for  literary 
genius.  Pliny  the  Younger  is  no  exception :  his  Style 
is  affected,  turgid,  and  full  of  childiih  brilliancy.  Se- 
neca and  Pliny  arc  proper  examples  of  writers  whoflu- 
dy  fliow  more  than  Subfta  nee,  and  who  make  fenfe  yield 
to  found.  The  difference  between  nhcfe  authors  and 
thofe  of  the  AuguStan  age,  refembles  the  difference  be- 
tween Greek  and  Italian  mufic.  Mufic,  among  the 
Greeks,  limited  itfelf  to  the  employment  to  which  it  is 
destined  by  nature,  viz.  to  be  die  handmaid  of  fenfe, 
to  enforce,  enliven,  or  fweeten  a  fentiment.  In  the 
Italian  opera,  the  miflrefs  is  degraded  to  be  handmaid  ; 
and  harmony  triumphs,  with  very  little  regard  to  fen- 
timent. 

Another  great  caufe  that  precipitates  the  downfal  of 
every  fine  art  is  defpotifm.  The  reafon  is  obvious;  and 
there  is  a  difmal  example  of  it  in  Rome,  particularly 
with  regard  to  eloquence.  We  learn  from  a  dialogue 
accounting  for  the  corruption  of  the  Roman  eloquence, 
ihat  in  the  decline  of  the  art  it  became  faShionable  to 
fluff  harangues  with  impertinent  poetical  quotations, 
without  any  view  but  ornament  merely  ;  and  this  alfo 
was  long  fafliionable  in  France.  It  happened  unlucki- 
ly for  the  Romans,  and  for  the  world,  that  the  fine 
arts  were  at  their  height  in  Rome,  and  not  much  upon 
the  decline  in  Greece,  whendefpotifmputan  end  to  the 
republic.  Augustus,  it  is  true,  retarded  theirfall,  par- 
ticularly that  of  literature  ;  it  being  the  politic  of  his 
reign  to  hide  defpotifm,  and  to  give  his  government 
an  air  of  freedom.  His  court  was  a  fchool  of  urbani- 
ty, where  people  of  genius  acquired  that  delicacy  of 
tafte,  that  elevation  of  fentiment,  and  that  purity  of 
exprcflion,  which  characterise  the  writers  of  his  time. 
He  honoured  men  of  learning,  admitted  them  to  his 
table,  and  was  bountiful  to  them.  It  would  be  pain- 
ful to  follow  the  decline  of  the  fine  arts  in  Rome  to 
their  total  extirpation.  The  tyranny  of  Tiberius,  and 
of  fubfequent  emperors,  broke  at  lafl  the  elevated  and 
independent  fpirit  of  the  brave  Romans,  reduced  them 
to  abject  flavery,  and  left  not  a  fpark  of  genius.  The 
fcience  of  law  is  the  only  exception,  as  it  flouri (hed  even 
in  the  woril  of  times  :  the  Roman  lawyers  were  a  re- 
fpectable  body,  and  lefs  the  object  of  jealoufy  than 
men  of  power  and  extenfive  landed  property.  Among 
the  Greeks  alfo,  a  conquered  people,  the  fine  arts  de- 
cayed ;  but  not  fo  rapidly  as  at  Rome  ;  the  Greeks, 
farther  removed  from  the  feat  of  government,  being 
lefs  within  the  reach  of  a  Roman  tyrant.  During 
their  depreffion,  they  were  guilty  of  the  moft  puerile 
conceits:  witnefs  vcrfes  compofed  in  the  form  of  an 
ax,  an  egg,  wings,  and  fdeh  like.    The  flyle  of  Greek 


authors,  in  the  reign  of  the  emperor  Adrian,  is  tine-      Am 
qual,  obfeure,  fliff,  and  affected.     Lucian  is  the  only  ^-— >^— " * 
exception  that  may  be  made. 

We  need  fcarce  any  other  caufe  but  defpotifm,  to 
account  for  the  decline  of  Statuary  and  painting  in 
Greece.  Thefe  arts  had  arrived  at  their  utmofl  per- 
fection about  the  time  of  Alexander  the  Great  j  and 
from  that  time  they  declined  gradually  with  the  vigour 
of  a  free  people  ;  for  Greece  was  now  enflaved  by  the 
Macedonian  power.  It  may  in  general  be  obferved, 
that  when  a  nation  becomes  Stationary  in  that  degree 
of  power  which  it  acquires  from  its  constitution  and  Si* 
ttiation,  the  national  fpirit  fubiides,  and  men  of  talents 
become  rare.  It  is  ltill  worfe  with  a  nation  that  is 
funk  below  its  former  power  and  pre-eminence  ;  and 
word  of  all  when  it  is  reduced  to  flavery.  Other  caufes 
concurred  to  accelerate  the  downfal  of  the  arts  men- 
tioned. Greece,  in  the  days  of  Alexander,  was  filled 
with  Statues  of  excellent  workmanfliip,  and  there  being 
little  demand  for  more,  the  later  Statuaries  were  re- 
duced to  heads  and  bulls.  At  laft  the  Romans  put  a 
total  end  both  to  flatuary  and  painting  in  Greece,  by 
plundering  it  of  its  SineSt  pieces  ;  and  the  Greeks,  ex- 
pofed  to  the  avarice  of  the  conquerors;  beSlowed  no 
longer  any  money  on  the  fine  arts. 

The  decline  of  the  fine  arts  in  Rome  is  by  a  *wtiter  *  Petroniu* 
of  tafte  and  elegance  afcribed  to  a  caufe  different  from  Arbiter, 
any  above-mentioned,  a  caufe  that  overwhelms  man- 
hood as  well  as  the  fine  arts  wherever  it  prevails  ; 
and  that  is  opulence,  joined  with  its  faithful  attendants 
avarice  and  luxury.  "  In  ancient  times,  (fays  he), 
when  naked  virtue  had  her  admirers,  the  liberal  arts 
were  in  their  higheSt  vigour;  and  there  was  ageneums 
conteSt  among  men,  that  nothing  of  real  and  perma- 
nent advantage  Should  long  remain  undifcovered.  De- 
xnocritus  extracted  the  juice  of  every  herb  and  plant ; 
and,  left  the  virtue  of  a  Single  Stone  or  twig  Should  e- 
Scape  him,  he  confnmed  a  lifetime  in  experiments. 
Eudoxus,  immerfed  in  the  Study  of  aStronomy,  Spent 
his  age  upon  the  top  of  a  mountain.  Chryfippus,  to 
Stimulate  his  inventive  faculty,  thrice  purified  his  ge- 
nius with  hellebore.  To  turn  to  the  imitative  arts  : 
Lyfippus,  while  labouring  on  the  forms  of  a  Single  Sta- 
tue, perifhed  from  want.  Myron,  whofc  powerful 
hand  gave  to  thebrafs  almoSt  the  foul  of  man  and  ani- 
mals,— at  his  death  found  not  an  heir  !■  Of  us  of  mo- 
dern times  what  Shall  we  fay  ?  Immerfed  in  dninken- 
nefs  and  debauchery,  we  want  the  fpirit  to  cultivate 
thofe  arts  which  we  poffefs.  We  inveigh  againSt  the 
manners  of  antiquity ;  we  Study  vice  alone  ;  and  vice  is 
all  we  teach.  Where  now  is  the  art  of  reafoning? 
Where  aStronomy?  Where  is  the  right  path  of  wif- 
dom  ?  What  man  now  a-days  is  heard  in  our  temples 
to  make  a  vow  for  the  attainment  of  eloquence,  or  for 
the  difcovery  of  the  fountain  of  true  philofophy  ?  Nor 
do  we  even  pray  for  health  of  body,  or  a  found  under- 
standing. One,  while  he  has  fcarce  entered  the  porch 
of  the  temple,  devotes  a  gift  in  the  event  of  the  death 
of  a  rich  relation ;  another  prays  for  the  difcovery  of  a 
treafurc  ;  a  third  for  a  minifteral  fortune.  The  Senate 
itfelf,  the  exemplary  preceptor  of  what  is  good  and 
laudable,  has  promifed  a  thoufand  pounds  of  gold  to 
the  capitol  ;  and,  to  remove  all  reproach  from  the  crime 
of  avarice,  has  offered  a  bribe  to  Jupiter  himfelf.  How 
fbuuld  we  wonder  that  the  art  of  painting  has  declined, 
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when,  in  the  eyes  both  of  the  gods  and  men,  there  is 
'  more  beauty  in  a  mafs  of  gold  than  in  all  the  works  of 
Phidias  and  Apelles." — In  England,  the  fine  arts  are 
far  from  fuch  perfection  as  tofuffer  by  opulence.  They 
are  in  a  progrefs,  it  is  true,  toward  maturity ;  buc 
they  proceed  in  a  very  flow  pace. 

There  isflill  another  caufe  that  never  fails  to  under- 
mine a  fine  art  in  a  country  where  it  is  brought  to 
perfection,  abitracting  from  every  one  of  the  caufes 
above-mentioned.  It  is  remarked  a  little  above,  that 
nothing  is  more  fatal  to  an  art  or  to  a  fcience  than  a 
performance  fo  much  fnperior  to  all  of  the  kind  as  to 
cxtinguifh  emulation.  This  remark  is  exemplified  in 
the  great  Newton,  who,  having  ftirpafled  all  the  an- 
cients, has  not  left  to  his  countrymen  even  the  fainteft 
hope  of  rivalling  him  ;  and  to  that  caufe  is  attributed 
the  vifible  decline  of  mathematics  in  Great-Britain. 
The  fame  caufe  would  have  been  fatal  to  the  arts  of 
ftatuary  and  painting  among  the  Greeks,  even  though 
they  had  continued  a  free  people.  The  decay  of  paint- 
ing in  modern  Italy  is,  probably,  owing  to  the  fame 
caufe:  Michael  Angelo,  Raphael,  Titian,  &c.  are 
lofty  oaks  that  bear  down  young  plants  in  their  neigh- 
bourhood, and  intercept  from  them  the  funlhine  of 
emulation.  Had  the  art  of  painting  made  a  flower  pro- 
grefs in  Italy,  it  might  have  there  continued  in  vigour 
to  this  day.  VelleiusPaterculusfaysjudiciouny,  "  Ut 
primo  ad  confequendos  qnos  priores  ducimus  accendi- 
mur^-ha,  ubi  aut  praeteriri  aut  sequari  eos  poile  de- 
fperavimus,  fludium  cum  fpe  fenefcit;  et  quod  adfe- 
qui  non  potefl,  feqni  delink  :  praeteritoque  eo  in  quo 
eminere  non  poflimus,  aliquid  in  quo  nitamur  conquiri- 
mus." 

The  decline  of  an  art  or  fcience  proceeding  from  the 
foregoing  caufe,  is  the  mod  rapid  where  a  ftrict  com- 
parison can  be  inflituted  between  the  works  of  different 
maflers.  The  fuperiority  of  Newton  above  every  other 
mathematician  can  be  afcertained  with  precifion  :  and 
hence  the  fhdden  decline  of  that  fcience  in  Great  Bri- 
tain. In  Italy  a  talent  for  painting  continued  many 
years  in  vigour,  becaufe  no  painter  appeared  with  fuch 
fuperiority  of  genius  as  to  carry  perfection  in  every 
branch  of  the  art.  As  one  furpafled  in  defigning,  one 
in  colouring,  one  in  graceful  attitudes,  there  was  ltill 
fcope  for  emulation.  But  when  at  laft  there  was  not  a 
fingle  perfection  but  what  one  or  other  mafter  had  ex- 
celled in,  from  that  period  the  art  began  to  languish. 
Architecture  continued  longer  in  vigour  than  painting, 
becaufe  the  principles  of  comparifon  in  the  former  are 
lefs  precife  than  in  the  latter.  The  artift  who  could 
not  riv^l  his  predeceflbrs  in  an  eilablifhed  mode,  fought 
out  a  new  mode  for  himfelf,  which,  though  perhaps 
lefs  elegant  or  perfect,  was  for  a  time  fupported  by 
novelty. 

Ufeful  arts  will  never  be  neglected  in  a  country 
where  there  is  any  police;  for  every  man  finds  his  ac- 
count in  them.  Fine  arts  are  more  precarious.  They 
are  not  relilhed  but  by  perfons  of  tafte,  who  are 
rare ;  and  fuch  as  can  fpare  great  fums  for  fupport- 
ing  them  are  ltill  more  rare.  For  that  reafon,  they 
will  never  flourifli  in  any  country,  unlefs  patronized 
by  the  fovereign,  or  by  men  of  power  and  opulence. 
They  merit  fuch  patronage,  as  one  of  the  fprings  of 
government :  and  a  capital  ipring  they  make,  by  mul- 
jiplying^mufements,  and  humanizing  manners  ;  upon 
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which  account  they  have  always  been  encouraged  by      Are. 

good  princes.  v " ' 

General  Theory  of  the  Polite  Arts.  The  eflence  ofTllE"7 
the  polite  arts,  as  before  obferved,confifts  in  exprejjion.  0f  the  po- 
The  end  of  all  thefe  arts  is  pleafure ;  whereas  the  end  lite  arts. 
of  the  fciences  is  injtruclion  and  utility.  Some  of  the 
polite  arts  indeed,  as  eloquence,  poetry,  and  architec- 
ture, are  frequently  applied  to  objects  that  are  ufeful, 
or  exercifed  in  matters  that  are  initrnctive,  as  we  lhaiL 
ihow  more  particularly  in  their  proper  place ;  but  in 
thefe  cafes,  though  the  ground-work  belongs  to  thole 
fciences  which  employ  the  under/landing,  yet  the  ex- 
preflion  arifes  from  the  inventive  faculty.  It  is  a  pic- 
ture that  is  defigned  by  Minerva,  to  which  the  mufes 
add  the  colouring,  and  the  graces  the  frame.  This  u- 
nion  forms  therefore  the  perfection  of  the  art,  accord- 
ing to  that  fentcntious  and  well  known  precept  of  Ho- 
race: Omne  tulit  punflum,  qui  viifcuit  utile  diilci.  j. 

Under  the  denomination,  therefore,  of  Polite  Arts,  What  arts 
we  comprehend,  1.  Eloquence  ;  2.  Poetry;  3.  Mnfic;  fo  denun-.i- 
4.  Painting  ;  5.  Sculpture  ;  6.  Graving ;   7.  Architec-  Bated, 
ture ;    8.  Declamation;    9.  Dancing.     Particular  de- 
fcriptions  of  thefe  arts  are  given  under  their  refpective 
names.     This  branch  of  the  prefent  article  is  intended 
as  a  general  introduction  to  them ;  and,  as  fuch,  will 
be  occaiionally  referred  to. 

There  is  one  very  effential  reflection,  which  it  ap- 
pears to  us  proper  to  make  in  the  firlt  place,  on  the  po- 
lite arts  in  general.  All  the  rules  of  the  world  are  not 
lufficient  to  make  a  great  poet,  an  able  orator,  or  an 
excellent  artift ;  becaufe,  the  quality,  nectifary  to  form 
thefe,  depends  on  the  natural  difpofition,  the  fire  of 
genius,  which  no  human  art  can  confer,  but  which  is  I4 
the  pure  gift  of  heaven.  The  rules,  however,  w  ill  Ufe  of  pre-* 
prevent  a  man  from  being  a  bad  artift,  a  dull  orator,  or  ccjts. 
a  wretched  poet;  feeing  they  are  the  reflections  of  the 
greateft  mafters  in  thofe  arts,  and  they  point  out 
the  rocks  which  the  artift  fhould  fliun  in  the  exercife 
of  his  talents.  They  are  of  ufe  moreover,  in  facilitating 
his  labours,  and  in  directing  him  to  arrive  by  the 
ihoneft  and  fureft  road  to  perfection.  They  refine, 
Strengthen,  and  confirm,  his  tafte.  Nature  abandon- 
ed to  herfelf,  has  constantly  fomethingwild  and  lavage. 
Art,  founded  on  juft  and  fagacious  rules,  gives  her  ele- 
gance, dignity,  and  politenefs;  and  it  is  impoilible  to 
facrifice  properly  to  the  graces,  without  knowing  the 
incenfe  that  is  pleafing  to  them.  ls 

Beauty  is  the  object  of  all  the  polite  arts.     It  is  not,  Ecauty,  re^ 
however,  fo  eafy,  as  it  may  feem,  to  give  a  clear  and  mat,  tajlc^ 
determinate  idea  of  what  we  precifely  mean  bythatwhat- 
term*.     Many  able  writers,    who  have  treated  ex-*  See  the 
prefsly  on  the  fubject,  have  lhown  that  they  were  to-  art'e'e 
tally  ignorant  of  what  it  was.     It  is  one  of  thofe  ex-  Jieau*i- 
preflions  that  we  comprehend  immediately,  that  prefent 
us  with  a  clear  and  precife  idea,  that  leave  a  diitinct 
impreflion  on  our  minds,  when  it  is  limply  written  or 
pronounced  ;  but  which  philofophers  envelope  in  dark- 
nefs,  when  they  attempt  to  elucidate  it  by  definitions 
and  defcriptions,  and  the  more,  as  mankind  have  dif- 
ferent ideas  of  beauty,  their  opinions  and  taffes  being 
as  various  as  their  underftandings  and  phyfiognomies. 
We  may  fay,  however,  in  general,  that  beauty  refults 
from  the  various  perfections  of  which  any  object  is  fuf- 
ceptible,  and  which  it  actually  polTefles ;  and  that  the 
perfections  which  produce  beauty  confift  principally  in 
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the  agreeable  and  delightful  proportions  which  are 
found,  1.  Between  the  leveral  parts  of  the  lame  ob- 
jtit;  2.  Between  each  part  and  the  whole  together; 
3.  Between  the  parts  and  the  end  or  defign  of  the  ob- 
ject to  which  they  belong.  '  Genius,  or  invention,  is 
that  faculty  of  the  mind  by  which  beauty  is  produced. 
fSeeTaJt.Ta/lef,  difpotltion,  or  rather  the  natural  fenfation  of 
the  mind  refined  by  art,  ferves  to  guide  the  genius  in 
difcerning,  embracing,  and  producing,  that  which  is 
beautiful  of  every  kind.  From  whence  it  follows, 
that  the  general  theory  of  the  polite  arts  is  nothing 
more  than  the  knowledge  of  what  they  contain  that  is 
truly  beautiful  and  agreeable  ;  and  it  is  this  knowledge, 
this  theory,  which  modern  philofophers  call  by  the  La- 
tin name  of  cejlhctica. 

It  lhould  be  constantly  remembered,  that  the  effence 
of  the  polite  arts  confifls  in  expreffion.  This  expreffion 
lies  fometimes  in  the  words,  and  fometimes  in  the 
pen;  fometimes  in  founds  and  their  harmony,  and  at 
others  in  corporeal  attitudes;  fometimes  in  the  pen- 
cil, or  in  the  chifel,  and  at  others  in  the  graver ; 
fometimes  in  a  proper  difpofition  or  judicious  employ- 
mentof  the  mechanic  arts,  and  at  others  merely  in  their 
manner  of  acting.  From  whence  arife  thofe  arts  that 
we  have  mentioned,  and  which  are  defcribed  in  their 
order. 

The  general  theory  of  the  polite  arts,  or  efthetics, 
neceffarily  fuppofes,  therefore,  certain  rules ;  but  thefe 
general  rules  are  of  no  great  number.  The  firft  is, 
That  whoever  would  devote  himfelf  the  polite  arts, 
mould  above  all  things  con/alt  his  genius ;  divert  him- 
felf of  all  felf-love  ;  and  examine  if  he  be  a  true  fon  of 
Apollo,  and  cheriflied  by  the  mufes:  for 

In  vain,  ralh  author,  doft  thou  ftrive  to  climb, 
By  lofty  verfe,  PaniaSTiis'  height  fublime, 
If  heaven  does  not  by  fecret  powers  infpire, 
xy  Or  if  thy  natal  ftar  darts  not  poetic  fire. 

Imagination,  This  precept  with  regard  to  poetry  in  particular,  is 
what.  applicable  to  all  the  polite  arts  in  general ;  for  their 
mod  happy  fuccefs  is  founded  on  imagination.  By 
this  term  we  understand,  in  general,  a  faculty  of  the 
mind,  a  particular  genius,  a  lively  invention,  a  certain 
fubtile  fpirit,  which  gives  a  facility  in  difcovering 
fomething  new.  But  it  is  neceffary  alfo  to  prefcribe 
juft  bounds  to  this  term  new,  which  muft  not  be  here 
taken  in  an  abfolnte  fenfe.  Solomon  wifely  remarks, 
that,  even  in  his  time,  there  was  nothing  new  under 
the  fun.  In  fact,  all  that  exifts,  and  all  that  is  capable 
of  being  difcovered  in  the  known  world,  has  already 
been  difcovered.  The  fine  arts  in  their  imitations  of 
nature,  in  their  expreffions,  can  borrow  images,  fi- 
gures, comparifons,  from  thofe  things  only  that  exift 
and  are  known.  As  there  have  been  from  the  begin- 
ning of  the  world  to  our  days,  millions  of  authors  in 
each  of  the  polite  arts,  almoft  all  the  poffible  combi- 
nations of  the  various  fubjefts  have  been  produced  by 
their  lively  imaginations  ;  and  when  we  hear  the  igno- 
rant part  of  mankind  talk  of  a  work  of  wit  or  of  art 
that  is  entirely  new,  that  offers  ideas  which  were  be- 
fore utterly  unknown,  that  had  never  entered  into  the 
brain  of  any  other  man,  we  mould  refer  fuch  affenions 
to  the  c'.af";.  of  popular  errors ;  and  rf  firft  on  thofe  Sto- 
rics  we  every  day  hear  of  certain  empirics,  who  pretend 
to  be  alone  polfeSTcd  of  marvellous  methods  of  cure  by 
means  of  fimples ;  as  if  there  were  any  plant,  any  ftalk 
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of  grafs  that  grows  in  our  world,  that  can  have  efcaped  Art. 
the  refearches  of  botanifts.  But  the  novelty,  of  which  *"— v- 
we  here  fpeak,  confifls  in  the  ingenious  ufe  of  combina- 
tions of  all  the  various  objefts  of  nature,  that  are  new, 
happy,  and  agreeable,  that  have  not  yet  been  exhaust- 
ed, and  which  appear  even  to  be  inexhauftible ,  and  of 
the  ufc  which  the  artift  makes  of  all  new  difcoveries, 
which  he  turns  to  his  advantage,  by  a  judicious  appli- 
cation. Invention  therefore  fuppofes  a  considerable 
fund  of  preliminary  knowledge,  fuch  as  is  capable  of 
furniihing  ideas  and  images,  to  form  new  combinations. 
But  there  is  no  art  by  which  invention  itfelf  can  be 
produced ;  for  that,  as  we  have  already  faid,  is  the  gift 
of  heaven ;  and  it  is  an  endowment  which  we  cannot 
even  make  ufe  of  whenever  we  pleaft?.  We  would  rather 
fay,  therefore,  that  invention  confifls  in  producing,  in 
works  of  genius,  that  which  is  unexpected ;  an  object, 
a  harmony,  a  perfection,  a  thought,  an  expreffion,  of 
which  we  had  no  idea,  that  we  could  not  forefee,  nor 
hope  to  find,  where  the  artift  has  fo  happily  placed  it, 
and  where  we  perceive  it  with  delight.  This  idea  ap- 
pears applicable  to  fuch  of  the  polite  arts  as  affect  the 
mind  by  the  hearing  as  well  as  by  the  fight;  and  it  is 
a  matter  that  is  highly  eSTential.  19 

The  fecond  rule  is,  That  every  artift  ought  incef-  2d  Rule, 
fantly  to  labour  in  the  improvement  of  his  tafte ;  in  ImPr°ve- 
acquiring  that  fenlible,  refined,  and  clear  difcernment,  "1o"t  ° 
by  which  he  will  be  enabled  to  distinguish  the  real  beau- 
ties in  each  object,  the  ornaments  that  are  agreeable  to 
it,  and  the  proportions  and  relations  that  fubfift  among 
the  feveral  parts :  and  by  this  faculty,  he  will  be  regu- 
lated in  the  employment  of  his  natural  talents.  This 
labour  confilts  not  only  in  the  profound  reflections  he 
will  make  on.  the  properties  of  objefts  as  they  relate  to 
the  fine  arts,  but  alfo  in  a  constant,  afliduous  Study  of 
the  grand  models  of  beauty.  ao 

The  third  rule  to  be  obferved  in  the  practice  of  the  3d,  Imita- 
polite  arts,  is  the  imitation  of  nature.  Every  object  in  tion  of  na- 
the  univerfe  has  its  peculiar  nature,  of  which  the  artift  ture' 
Should  never  lofe  fight  in  his  manner  of  treating  it.  In 
vain  will  he  otherwife  ornament  his  work  with  themoft 
refined  and  molt  brilliant  Strokes;  for,  if  nature  be  not 
jiiftly  imitated,  it  will  for  ever  remain  imperfect.  The 
fublime  Homer  has  fometimes  finned  against  this  rule: 
for,  as  the  gods  have  a  nature  peculiar  to  themfelves, 
it  cannot  be  a  juft  imitation  when  we  attribute  to  them 
paffions  that  arefcarce  pardonable  in  mortals,  andmake 
them  frequently  converfe  in  a  language  that  is  at  once 
vulgar  and  ridiculous.  It  was  not  to  imitate  nature, 
to  put  into  the  mouth  of  a  hero,  at  the  moment  of  a 
decifive  battle,  an  harangue  that  muSt  become  tedious 
by  its  exceffive  length,  and  which  certainly  could  not 
have  been  heard  by  the  thoufandth-part  of  a  numerous 
army:  -but  we  have  already  touched  upon  feme  of  the 
faults  that  are  Strewed  over  the  poems  of  that  great 
man;  to  multiply  or  dwell  upon  them  would  be  un- 
grateful. We  inuSt,  however,  obferve  that  this  imita- 
tion of  nature,  which  appears  at  firft  view  fo  Ample 
and  fo  eafy,  is  of  all  things  the  moft  difficult  in  prac- 
tice ;  and  that  it  requires  a  difcernment  fo  fagacious, 
and  an  expreffion  fo  happy,  as  is  rarely  beStowed  by 
heaven  on  mortal  man.  ai 

Pcrfpicuity  forms  the  fourth  rule  of  exprefnon.     In  4th,  Per- 
all  the  fine  arts,  in  general,  an  obfenre,  perplexed,  am-  ipicuity- 
biguous,  and  elaborate  expreihon,  is  always  bad.    The 
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true  finking  beauty  mull  be  manifefl  and  perceptible 
to  the  mod  ignorant  of  mankind  as  well  as  the  moll 
learned.  Thofe  are  ever  falfe  or  inferior  beautiesthat 
have  occafion  for  a  covering,  a  kind  of  veil  that  may 
make  them  appear  greater  than  they  really  are  :  true 
beauty  wants  no  veil,  but  Ihines  by  its  native  luftre. 
From  the  union  of  the  true  imitation  of  nature  with 
perfpicuity  of  expreffion,  arifes  that  truth  which  is  fo 
eifential  in  the  productions  of  the  fine  arts. 

In  all  the  polite  arts,  and  in  all  the  subjects  they 
embrace,  there  muft  neceflarily  reign  an  elevation  of 
fentiment,  that  exprefles  each  object  in  the  greateft 
perfection  of  which  it  is  fufceptible  ;  that  imitates  na- 
ture in  her  molt  exalted  beauty.  This  makes  the  fifth 
general  rule.  The  deiign  of  the  fine  arts  being  to  ex- 
cite pleasure  by  the  expreffion  of  that  which  is  beauti- 
ful, every  artift  (hould  raife  himfelf  above  the  subject ; 
and,  choofmg  the  moll;  favourable  light  wherein  to 
place  it,  mould  there  embellilh  it  with  the  greateft, 
moil  noble,  and  beautiful  ornaments,  that  his  own  ge- 
nius can  fuggefl ;  Hill,  however,  obferving  a  Uriel  imi- 
tation of  nature. 

From  the  obfervation  of  thefe  two  laft  rules  refults 
the  fublime,  which  is  the  union  of  the  greateft  perfpi- 
cuity with  the  ftricteft  truth  and  moft  exalted  elevation 
poffiblc.  It  is  neceflary  to  remark  here,  that  the  moft 
limple  and  common  subjects  are  fufceptible  of  a  fublime 
that  is  agreeable  to  their  nature.  An  idyl  or  landfcape 
may  be  as  fublime  in  their  kinds  as  an  epic  poem  or  a 
hiftory-piece.  When  Mofes  begins  the  book  of  Gene- 
fis  with  thefe  words,  In  the  beginning  God  created  the 
heaven  and  the  earth  ;  or  when  he  tells  us,  that  God 
faid,  Let  there  be  light,  and  there  was  light ;  thefe  ex- 
preffionsare  fublimein  the  higheft  degree,  becaufe  they 
are  perfectly  clear,  true,  and  elevated.  Every  author 
mould  therefore  endeavour  after  the  fublime*  in  every 
fubjeel  that  he  undertakes  ;  and  this  makes  the  iixth 
and  laft  general  rule  in  the  practice  of  the  polite  arts. 
But  if  he  cannot  attain  to  this,  it  is,  however,  indif- 
penfably  neceflary  that  he  conltantly  make  life  of  ex- 
preffions  that  are  noble  and  refined.  Every  thing  that 
is  low,  indecent,  or  difagreeable,  is  naturally  repug- 
nant to  the  fublime,  and  ought  to  be  for  ever  baniihed 
from  all  works  that  proceed  from  the  noble  and  liberal 
arts. 

Art  is  alfo  an  appellation  given  to  feveral  fuperfli- 
tious  practices,  as,  St  Anfelhm'  s  art,  St  Paul's  art, 
&c. 

Art  and  Part,  in  Scots  law.     See  Accessory. 

ART  A,  by  fome  called  Larta,  a  town  of  Lower 
Albania,  in  Turkey  in  Europe,  with  a  Greek  archbi- 
shop's fee.  It  is  a  pretty  large  town,  and  contains 
about  7  or  8000  inhabitants,  Greeks  and  Turks,  but 
the  former  are  the  mod  numerous.  The  cathedral  has 
as  many  windows  and  doors  as  there  are  days  in  the 
year.  It  is  fupponed  by  above  2000  marble  pillars  ; 
and  was  built  by  Michael  Ducas  Corameno  emperor  of 
Conftantinople,  as  appears  by  an  infeription  over  the 
great  door.  It  carries  on  a  considerable  trade,  parti- 
cularly in  tobacco  and  furs.  E  Long.  31.30.  N.  Lat. 
39.  28. 

ART  ABA,  an  ancient  meafure  of  capacity  ufed  by 
the  Perfians,  Medes,  and  Egyptians. 

The  Persian  artaba  is  reprefented  by  Herodotus  as 
bigger  than  the  Attic  mtdinuius  by  three  Attic  chce- 


nixes  :  from  which  it  appears  that  it  was  equal 
Roman  modii,    confequently   that   it  contained 


to  6|  Artabanu,s, 


166: 


pounds  of  wine  or  water,  or  126^  pounds  of  wheat. 
The  Egyptian  artaba  contained  five  Roman  modii,  and  « 
fell  lhort  of  the  Attic  medimnus  by  one  modius  ;  con- 
fequently held  133^  pounds  of  water  or  wine,    100 
pounds  of  wheat,  or  60  of  flour. 

ARTABANUS,  the  name  of  feveral  kings  of  Par- 
thia.    SeePARTHiA. 

ARTABAZUS,  'the  fort  of  Phamaces,  command- 
ed the  Parthians  and  Chorafmians  in  the  famous  expe- 
dition of  Xerxes.  After  the  battle  of  Salamis,  he 
efcorted  the  king  his  mailer  to  the  Hellespont  with 
60,000  chofen  men  ;  and  after  the  battle  of  Platasa,  in 
which  Mardonius  engaged  contrary  to  his  advice,  he 
made  a  noble  retreat,  and  returned  to  Afia  with  40,000 
men  under  his  command. 

ARTAXATA,  orum,  the  royal  refidence  and  me- 
tropolis of  Armenia  Major  (Strabo,  Pliny,  Juvenal)  ; 
and  built  according  to  a  plan  of  Hannibal,  for  king 
Artaxias,  after  whom  it  was  called.  It  was  fituated 
on  an  elbow  of  the  river  Araxes,  which  formed  a  kind 
of  peninfula,  and  furronnded  the  town  like  a  wall,  ex- 
cept on  the  fide  of  the  Ifthmus,  but  this  fide  was  fecu- 
red  by  a  rampart  and  ditch.  This  town  was  deemed  fo 
ftrong,  that  Lucullus,  after  having  defeated  Tigranes, 
durft  not  lay  fiege  to  it  ;  but  Pompcy  compelled  him 
to  deliver  it  up  without  linking  a  blow.  It  was  then 
levelled  with  the  ground  ;  but  the  Armenians  have  a 
tradition,  that  the  ruins  of  it  are  Hill  to  be  feen  at  a 
place  called  Ardachat.  Sir  John  Chardin  fays,  that 
it  has  the  name  of  Ardachat  from  Artaxias,  whom  in 
the  Eaft  they  call  Ardechier.  Here  are  the  remains  of 
a  ftately  palace  which  the  Armenians  take  to  be  that 
of  Tiridates  who  reigned  in  the  time  of  Conftantine  the 
Great.  One  front  of  this  building  is  but  half  ruined, 
and  there  are  many  other  fine  antiquities  which  the  in- 
habitants call  Tail.  Tradai,  that  is,  the  throne  of  Tiri- 
dates. Tavernier  alfo  mentions  the  ruins  of  Anaxata 
between  Erivan  and  mount  Ararat,  but  does  not  fpe- 
cify  them.  The  ancient  geographers  mention  another 
city  of  the  fame  name,  likewife  fituated  on  the  Araxes, 
but  in  the  northern  part  of  Media,  known  among  the 
ancients  by  the  name  of  Atropatia. 

ARTAXERXES,  the  name  of  feveral  kings  of 
Perfia.     See  Persia. 

ARTEDIA  :  A  genus  of  the  digynia  order,  be- 
longing to  the  pentandria  clafs  of  plants ;  and  in  the 
natural  method  ranking  under  the  45th  order,  Uvibel- 
latit.  The  involucra  are  pinnatifid;  the  flofcuks  of 
the  difc  are  mafculine  ;  and  the  fruit  is  hifpid  with 
fcales. — There  is  but  one  fpecies,  the  fqnamata  with 
fquamofe  feeds,  a  native  of  the  Eaft:  Rewvolf  found 
it  growing  on  mount  Libauus.  It  is  an  annual  plant, 
whofe  ftalks  rife  about  two  feet  high,  fending  out  a 
few  fide  branches,  which  are  garniihed  with  narrow 
compound  leaves  refembling  thofe  of  dill;  the  extre- 
mity of  the  ftalk  is  terminated  by  a  large  umbel  of 
white  flowers,  compofed  of  five  unequal  petals.  Thefe 
are  succeeded  by  roundifh  comprefled  fruit,  each  having 
two  feeds,  whofe  borders  are  fcaly. 

ARTEMIDORUS,    famous   for    his    Treatife    on 
Dreams.     He  was  born  at  Ephefus,  but  took  upon  him 
the  furname  of  Daldiaiws  in  this  book,  by  way  of  re- 
flect to  his  mother's  country,  Daltis.    Ke  ilyled  him- 
felf 
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Artemifia.  felf  the  Ephefian  in  his  own  performances.     He  not 

' " '  only  bought  up  all  th a,t  had  been  written  concerning  the 

explication  of  dreams  which  amounted  to  many  vo- 
lumes :  but  he  likewife  fpent  many  years  in  travelling, 
in  order  to  contract;  an  acquaintance  with  fortune-tel- 
lers: he  alfo  carried  on  an  extenfive  correfpondence 
with  all  the  people  of  this  fort  in  the  cities  and  affem- 
blies  of  Greece,  Italy,  and  the  moft  populous  iflands; 
collecting  at  the  fame  time  all  the  old  dreams,  and  the 
events  which  are  faid  to  have  followed  them.  The 
work  which  he  wrote  on  dreams  coniifted  of  five  books  : 
the  firfl  three  were  dedicated  to  one  Caffius  Maximus; 
and  the  lafl  two  to  his  foil,  whom  he  took  a  good  deal 
of  pains  to  inflrucT:  in  the  nature  and  interpretation  of 
dreams.  This  work,  though  filled  with  frivolous  ob- 
fervations,  contains  fome  things  that  are  interefling. 
It  was  firfl  printed  in  Greek  at  Venice  in  1J18  ;  and 
Rigaltius  publifhed  an  edition  at  Paris,  in  Greek  and 
Latin,  in  1603,  and  added  fome  notes.  Artemidorus 
wrote  alfo  a  treatife  upon  Auguries,  and  another  upon 
Chiromancy;  but  they  are  not  exftant.  He  lived  un- 
der the  emperor  Antoninus  Pius. 

ARTEMISIA,  wife  of  Maufolus  king  of  Caria, 
has  immortalized  herfelf  by  the  honours  which  me  paid 
to  the  memory  of  her  hufband.  She  built  for  him  in 
HalicarnafTus  a  very  magnificent  tomb,  called  the  Mau- 
foleum,  which  was  one  of  the  feven  wonders  of  the 
world,  and  from  which  the  title  of  Mai/foleu?u  was  af- 
terwards given  to  all  tombs  remarkable  for  their  gran- 
deur; but  (he  died  of  regret  and  forrow  before  the  Mau- 
foleum  was  finifhed.  She  appointed  panegyrics  to  be 
made  in  honour  of  him,  and  propofed  a  prize  of  great 
value  for  the  perfon  who  fhould  compofe  the  bell.  He 
died  about  the  end  of  the  106th  Olympiad,  351  years 
before  the  Chriflian  asra. 

Artemisia,  queen  of  Caria,  and  the  daughter  of 
Ligdamis,  marched  in  perfon  in  the  expedition  of 
Xerxes  againftthe  Greeks,  and  performed  wonders  in 
the  fea-fight  near  Salamis,  480  years  before  the  Chrif- 
tian  asra.  Being  purfued  by  an  Athenian  veflel,  Ihe 
attacked  one  of  the  Perfian  mips,  commanded  by  De- 
mafithymus,  king  of  Calyndus,  her  enemy,  and  funk 
i: ;  on  which  the  Athenians,  thinking  that  her  ihip 
was  on  the  fide  of  the  Greeks,  ceafed  their  purfuit : 
but  Xerxes  was  the  principal  perfon  impofed  upon  in 
this  affair;  for  believing  me  had  funk  an  Athenian 
veflel,  he  declared,  that  "  the  men  had  behaved  like 
women,  and  the  women  like  men."  Xerxes  intrufted 
her  with  the  care  of  the  young  princes  of  Perfia,  his 
fons,  when,  agreeably  to  her  advice,  lie  abandoned 
Greece,  in  order  to  return  to  Alia.  Thefe  great  qua- 
lities did  not  fecure  her  from  the  weaknefs  of  love-. 
flic  was  pafTionately  fond  of  a  man  of  Abydos,  whofe 
name  was  Dardanns,  and  was  fo  enraged  at  his  neglect 
of  her,  that  Ihe  put  out  his  eyes  while  he  was  afleep. 
The  gods,  in  order  to  punifli  her  for  this,  infpired  her 
with  a  dill  ftronger  pallion  for  him  ;  fo  that  the  oracle 
having  advifed  her  to  go  to  Leucas,  which  was  the 
ufage  of  defperate  lovers,  Hie  took  the  leap  from 
thence,  and  was  interred  in  that  place. — Many  writers 
confound  this  Anemifia  with  the  former,  the  wife  of 
Maufolus. 

Artemisia,  Mug-wort,  Southernwood,  and  Worm- 
wood:  A  genus  of  the  pulygamia  fnperflua  order,  be- 
lonfin*  to  the  fyngenefia  clafs  of  plants ;  and  in  the 


natural  method  rank  under  the  49th  order,  Compt-  Artemifia 

fitte-nucamentacetc.  The  receptacle  is  either  naked,  or  *~ ~v 

a  little  downy  ;  it  has  no  pappus;  the  calyx  is  imbri. 
cated  with  roundifh  fcales  ;  and  the  corolla  has  no  ra- 
dii.—The 

Species  are  23  ;  of  which  the  moll  noted  are  the  fol- 
lowing. 1.  The  vulgaris,  or  common  mugwort,  grows 
naturally  on  banks  and  by  the  fides  of  foot-paths  in 
many  parts  of  Britain  ;  fo  is  feldom  admitted  into  gar- 
dens, where  it  would  prove  a  troublefome  weed,  as  it 
fpreads  very  faft  by  its  creeping  roots.  It  flowers  in 
June,  at  which  time  the  plant  is  ready  fornfe.  2.  The 
dracuiiculus,  or  tarragon,  which  is  frequently  ufed  in 
fallads,  efpecially  by  the  French,  is  a  very  hardy  plant, 
and  fpreads  greatly  by  its  creeping  roots.  3.  The  abro- 
tannni,  or  fouthernwood,  which  is  kept  in  gardens  for 
the  fake  of  its  agreeable  fcent,  is  a  low  lhrub,  feldom 
riling  more  than  three  or  four  feet  high,  fending  out 
lateral  (hruby  branches,  growing  erect,  garnifhed  with 
five  briftly  leaves,  having  an  agreeable  fcent  whea 
bruifed:  the  flowers  are  produced  infpikesfrom  the  ex- 
tremity of  the  branches;  but  unlefs  the  autumn  proves 
warm,  they  feldom  open  in  England.  4.  The  fan- 
tonicum  produces  the  femen  fantonicum,  which  is 
much  ufed  for  worms  in  children.  It  grows  naturally 
in  Perfia,  from  whence  the  feeds  are  brought  to  Eu- 
rope. It  hath  the  appearance  of  wild  mugwort ; 
the  branches  are  flender,  ereft,  and  garnifhed  with 
linear  winged  leaves,  and  terminate  by  recurved  Hea- 
der fpikes  of  flowers  which  have  naked  receptacles. 
5.  The  artemilia  maritima,  or  fea-wormwood,  grows 
naturally  on  the  fea-coafls  in  molt  parts  of  Britain, 
where  there  are  feveral  varieties,  ifnotdiflin£t  fpecies, 
to  be  found.  Thefe  are  low  under  lhrubs,  mofi  of 
which  creep  at  the  root,  by  Which  they  multiply  great- 
ly in  their  natural  fituation,  but  when  tranfplanted  in- 
to gardens  feldom  thrive  (b  well.  6.  The  pontica,  or 
pontic  wormwood,  commonly  called  Roman  wormwood, 
is  a  low  herbaceous  plant,  whofe  flalks  die  in  autumn, 
and  new  ones  appear  in  the  fpring.  Thefe  are  gar- 
nifhed with  finely-divided  leaves,  whofe under-fides are 
woolly  :  and  the  upper  part  of  the  flalks  are  furnifhed 
with  globular  flowers  which  nod  on  one  fide,  having 
naked  receptacles.  Thefe  appear  in  Augufl,  but  are 
rarely  fucceeded  by  feeds  in  Britain.  7.  The  abfin- 
thinm,  or  common  worm-wood,  grows  naturally  in 
lanes  and  uncultivated  places,  and  is  too  well  known 
to  require  any  particular  defcription.  8.  The  arbo- 
refcens,  or  tree-wormwood,  grows  naturally  in  Italy 
and  the  Levant  near  the  fea.  It  rifes,  with  a  woody 
flalk,  fix  or  feven  feet  high,  fending  out  many  lig- 
neous branches,  garnifhed  with  leaves  fomewhat  like 
thofe  of  the  common  wormwood,  but  more  finely  di- 
vided, and  much  whiter.  The  branches  are  termi- 
nated by  fpikes  of  globularflowers  in  the  autumn,  which 
are  feldom  fucceeded  by  feeds  in  Britain. 

Culture.  The  fouthernwood  is  propagated  by  flips  or 
cuttings  planted  in  a  fhady  border  about  the  beginning 
of  April,  obferving  to  water  them  duly  in  dry  wea- 
ther. In  this  border  they  may  remain  till  the  follow- 
ing autumn,  when  they  ihould  be  iranfplnntcd,  either 
into  pots  or  thofc  parts  of  the  garden  where  they  are 
to  remain.  The  fantonicum  is  likewife  propagated  by 
flips  :  but  the  plants  fliould  be  placed  in  a  dry  foil  and 
flickered  fituation,  where  they  will  endure  the  cold 
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AitemiGa.  of  our  ordinary  winters  pretty  well;  though  it  will  be 

' * '  proper  to  have  a  plant  or  two  in  pots,  which  may  be 

flickered  under  a  common  hot-bed  frame  in  winter,  to 
preferve  the  fpecies.  The  true  wormwood  is  cafily 
propagated  in  the  fame  manner.  The  cuttings  mult 
be  planted  in  a  fhady  border,  and  duly  watered  during 
the  fummer  feafon,  in  which  cafe  they  will  take  root 
freely.  In  autumn,  fome  of  the  young  plants  fhould 
be  potted,  that  they  may  be  (heltered  in  winter  ;  the 
others  may  be  planted  in  a  warm  border,  where  they 
will  live,  provided  the  winter  proves  favourable.  The 
other  forts  fpread  by  their  creeping  roots;  and  require 
no  culture,  as  they  are  very  hardy,  and  will  thrive  any 
where. 

Medicinal  Ufes.  The  feeds  of  the  fantonicum  are 
fmall,  light,  chaffy,  compofed  as  it  were  of  a  number 
of  thin  membranous  coats,  of  a  yellowifh  colour,  an 
unpleafant  fmell,  and  a  very  bitter  tafte.  They  are 
celebrated  for  anthelmintic  virtues  (which  they  have 
in  common  with  other  bitters),  and  are  fometimes 
taken  in  this  intention,  either  along  with  molafles  or 
candied  with  fugar.  They  are  not  very  often  met  with 
genuine  in  the  (hops.  The  leaves  of  the  fea,  common, 
and  Roman  wormwoods,  are  ufed  as  ftomachics,  but  are 
all  very  difagreeable :  the  Roman  is  the  leaft  fo,  and 
therefore  is  to  be  preferred  ;  but  the  other  two  kinds 
arc  generally  fubftituted  in  its  place.  The  diftilled  oil 
of  wormwood  is  fometimes  made  ufe  of  to  rub  on  the 
belly  as  a  cure  for  worms. 

The  leaves  of  the  vulgaris,  or  common  mugwort, 
have  a  light  aromatic  fmell,  and  an  herbaceous  bitterilh 
tafte.  They  were  formerly  celebrated  as  uterine  and 
autihyfteric:  an  infulion  of  them  is  fometimes  drank, 
either  alone  or  in  conjunction  with  other  fubftances,  in 
fuppreffion  of  the  menftrnal  evacuations.  This  medi- 
cine is  certainly  a  very  mild  one,  and  confiderably  lefs 
hot  than  molt  others  to  which  thefe  virtues  are  attri- 
buted. In  fome  parts  of  Britain,  mugwort  is  of 
common  ufe  as  a  pot-herb.  It  is  now,  however,  very 
little  employed  in  medicine  ;  and  it  is  probably  with 
propriety  that  the  London  College  have  rejected  it  from 
their  pharmacopoeia. 

The  moxa,  fo  famous  in  the  eaftern  countries  for 
curing  the  gout  by  burning  it  on  the  part  affected,  is 
the  lanugo  or  down  growing  on  the  under  fide  of  the 
leaves  of  a  fpecies  of  mugwort,  fuppofed  to  be  the  fame 
with  the  common  fort.  From  fome  dried  famples 
of  this  plant  which  were  brought  into  England 
Mr  Miller  reckons  them  to  be  the  fame,  differing 
only  in  fize  ;  in  which  the  Eaft  Indian  kind  is  inferior 
to  it.  He  fuppofes  that  the  lanugo  of  our  mugwort 
would  be  equally  efficacious.  But  according  to  Abbe 
Grofier,  "the  leaves  are  more  deeply  indented  than 
thofe  of  the  common  kind  ;  it  is  alfo  fofter,  and  of  a 
more  filky  texture.  The  ancient  Chinefe  made  great  ufe 
of  it  in  medicine.  In  all  the  northern  provinces,  the 
principal  remedy  for  moft  difeafes  confifted  in  making 
deep  punctures  in  the  body,  upon  which  fmall  balls  of 
the  down  of  this  plant  were  burnt.  Thefe  punctures 
were  made  with  needles  of  gold  or  fteel,  without 
drawing  bloed  ;  and  all  the  (kill  required  in  the 
phyfician,  was  to  determine  tKeir  number  and  depth, 
and  where  it  was  ncceflary  to  make  them.  It  was 
neceflary  that  the  down  of  the  mugwort  fliould  be 
very  old  ;  and,  as  every  kind  of  fire  was  not  proper 
Vol.  II. 
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tot  lighting  thefe  falutary  balls,  they  employed  mir- 
rors made  of  ice  or  metal.  "  They  caufed  the  water 
to  freeze  (fays  the  ancient  text)  in  a  round  convex, 
veflel ;  and  the  ice  being  prefented  to  the  fun,  collected 
its  rays,  and  fet  fire  to  the  down  of  the  plant."  The  li- 
terati are  not  at  preftnt  agreed  whether  the  fecret  of 
curing  difeafes  by  punctures  be  preferved  ;  but  thefe 
downy  balls  are  (till  ufed  inftead  of  cupping-glafles  in 
apoplectic  and  lethargic  cafes.  Girdles  made  of  this 
down  are  alfo  recommended  for  the  fciatica,  and  thofe 
afflicted  with  the  rheumatifm.in  their  legs  are  advifed 
to  quilt  their  ftockings  with  it.  The  mugwort  dellined 
for  this  purpofe  is  gathered  only  in  autumn  ;  and  care 
mutt  be  taken  to  pick  that  which  has  the  fhorteft  and 
foftcft  down. 

"  In  China,  the  juice  of  the  common  mugwort,  when 
green,  is  ufed  to  flop  (pitting  of  blood  :  and  the  feeds 
are  employed  for  the  fame  purpofe.  The  dofe  of  the 
latter  is  divided  into  two  parts  ;  one  of  which  is  redu- 
ced to  alhes,  and  put  into  water  in  which  the  other 
has  been  boiled.  Thefe  alhes,  it  is  faid,  when  taken  as 
fnuff,  immediately  (top  bleedings  of  the  nofe.  The 
Chinefe  prefcribe  this  plant  alfo  with  fuccefs  for  dy- 
fenteries  which  proceed  from  weaknefs,  and  for  pleu- 
rifies,  and  diforders  of  the  ftomach.  Aninfufionof 
the  ftalks  and  buttons  of  mugwort  is  recommended  to 
old  people  inftead  of  tea. — Mugwort  was  formerly  con- 
fidered  there  as  a  powerful  prefervative  againft  witch- 
craft. The  ancient  books  relate,  that,  in  the  third 
century  of  the  Chriftian  sera,  it  was  cuftomary  for 
people  to  gather  this  plant  before  fun-rife,  and  to  fu- 
fpend  it  afterwards  over  their  doors.  The  poets  of  the 
feventh  century  mention  this  cuftom,  and  defcribe  the 
manner  in  which  the  ftreets  of  thecapital  were  orna- 
mented with  it  on  the  fifth  day  of  the  fifth  moon;  that 
is  to  fay,  about  midfummer. 

"  Of  a  fpecies  which  bears  prickles  on  the  edges  of  its 
leaves,  the  leaves,  when  dried,  are  beaten  with  a  wood- 
en bat  until  the  foft  part  is  entirely  feparated  from  the 
fibres  ;  and,  after  they  have  been  dipped  in  water  mix- 
ed with  faltpetre,  they  are  ufed  for  tinder  ;  no  other 
kind  is  known  at  Pe-king  ;  and  it  is  equal  to  that  of 
Europe.  It  appears  that  the  aucient  Chinefe  made 
ufe  of  the  foft  part  of  this  plant  for  quilting,  for  ma- 
king mattreffes,  and  even  for  cloth.  They  alfo  cm- 
ployed  it  for  manufacturing  a  kind  of  paper." 

ARTEMISIUM  (anc.  geog.),  a  promontory  on 
the  north-eaft  of  Eubcea  (called  Leon  and  Cale  Atle 
by  Ptolemy),  memorable  for  the  firft  fea-engagements 
between  the  Greeks  and  Xerxes. 

The  Grecian  fleet  was  ftationed  in  the  harbour; 
while  that  of  the  Perfians,  too  numerous  for  any  har- 
bour to  contain,  had  anchored  in  the  road  that  extends 
between  the  city  of  Caftanasa  and  the  promontory  of 
Sepias,  on  the  coaft  of  Thcflaly. 

The  firft  line  of  their  fleet  was  fheltered  by  the  coaft 
of  Theflaly  ;  but  the  other  lines,  to  the  number  of  fe- 
ven,  rode  at  anchor,  at  fmall  intervals,  with  the  prows 
of  the  veflels  turned  to  the  fea.  When  they  adopted 
this  arrangement,  the  waters  were  fmooth,  the  iky  clear, 
the  weather  calm  and  ferene  :  bat  on  the  morning  of 
the  fecond  day  after  their  arrival  on  the  coaft,  the  fky 
began  to  lour  ;  the  appearance  of  the  heavens  grew 
threatening  and  terrible  ;  a  dreadful  ftorm  fucceeded  ; 
and  for  three  days  raged  with  imabating  fury.  Four 
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hundred  galleys  M'ere  deftroyed  by  its  violence,  befides 
a  vaft  number  of  itoreihipsand  tranfports.     Eight  hun- 
dred mips  of  war,  however,  beiides  innumerable  veilels 
of  burthen,  failed  into  the  Pegafean  bay,  and  anchored 
in  the  road  of  Aphete,  which,  at  the  distance  of  a  few 
miles,  lies  directly  oppoftte  to  the  harbour  of  Artemi- 
fium. 
From  GU-       The  Grecians  had  ported  centinels  on  the  heights  of 
lUs'iHipsry  Eubcea  to  obferve  the  confequences  of  the  ftorm,  and 
»f  Grace.     to  wa  tch  the  motion  of  the  enemy.     When  informed 
of  the  difafter  which  had  befallen  thein,  they  poured 
oat  a  joyous  libation,  and  faerificed,  with  pious  grati- 
tude, to  "  Neptune  the  Deliverer." 

The  Perfians,  however,  having  recovered  from  the 
terrors  of  the  ftorm,  prepared  for  battle  ;  and  as  they 
entertained  not  the  fmalleft  doubt  of  conquering,  they 
detached  200  of  their  beft  failing  vefTels  round  the  ille 
of  Eubcea,  to  intercept  the  expected  flight  of  the  ene- 
my through  the  narrow  Euripus. 

About  fun-fetthe  Grecian  fleet  approached  in  a  line; 
and  the  Perfians  met  them  with  the  confidence  of  vic- 
tory, as  their  Ihips  were  /till  fufficiently  numerous  to 
furround  thofe  of  their  opponents.  At  the  firlt  fignal 
the  Greeks  formed  into  a  circle,  at  the  fecond  they 
began  the  fight.  Though  crowded  into  a  narrow  com- 
pafs,  and  having  the  enemy  on  every  fide,  they  foon 
took  30  of  their  ihips,  and  funk  many  more.  Night 
came  on,  accompanied  with  an  impetuous  ftorm  of 
rain  and  thunder;  the  Greeks  retired  into  the  harbour 
of  Artemifium  ;  the  enemy  were  driven  to  the  coaft  of 
Theflaly. 

By  good  fortune,  however,  rather  than  by  defign, 
the  greateft  part  of  the  Perfian  fleet  efcaped  immediate 
destruction,  and  gained  the  Pegafean  bay  ;  but  the 
Ihips  ordered  to  fail  round  Eubcea  met  with  a  more 
dreadful  difafter.  They  were  overtaken  by  the  ftorm, 
after  they  had  adventured  further  from  the  fhore 
than  was  ufual  with  the  wary  mariners  of  antiquity. 
Clouds  foon  intercepted  the  ftars,  by  which  alone  they 
directed  their  courfe  ;  and  after  continuing  during  the 
greateft  part  of  the  night  the  fport  of  the  elements, 
they  all  perilhed  miferably  amidft  the  flioals  and  rocks 
of  an  unknown  coaft. 

The  morning  arofe  with  different  profpects  and  hopes 
to  the  Perfians  and  the  Greeks.  To  the  former  it  difco- 
vered  the  extent  of  their  misfortunes  ;  to  the  latter  it 
brought  a  reinforcement  of  53  Athenian  Ihips.  En- 
couraged by  this  favourable  circumftance,  they  deter- 
mined again  to  attack  the  enemy,  at  the  fame  hour  as 
on  the  preceding  day,  becanfe  their  knowledge  of  the 
coaft  and  their  fkill  in  fighting  their  ihips  rendered 
the  dufk  peculiarly  propitious  to  their  defigns.  At 
the  appointed  time,  they  failed  towards  the  road  of 
Aphcte ;  and  having  cut  off  the  Cilician  fquadron  from 
the  reft,  totally  deftroyed  it,  and  returned  at  night  to 
Artemifium. — The  Perfian  commanders  being  deeply 
affected  with  their  repeated  difaftcrs,  but  ftill  more 
alarmed  at  the  much  dreaded  refentment  of  their 
king,  they  determined  to  make  one  vigorous  effort 
for  rcftoring  the  glory  of  their  arms.  By  art 
and  ftratagem,  and  under  favour  of  the  night,  the 
Greeks  had  hitherto  gained  many  important  advan- 
tages. It  now  belonged  to  the  Perfians  to  choofe 
the  time  for  action.  On  the  third  day  at  noon, 
they  failed  forth  in  the  form  of  a  crefeent,  which 
was  ftill  .fufficiently  extenfive  to  infold  the  Grecian 
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line.  The  Greeks,  animated  by  former  fuccefs, 
were  averfe  to  decline  any  offer  of  battle  ;  yet  it  is 
probable  that  their  admirals,  and  particularly  The- 
miitocles,  would  much  rather  have  delayed  it  toa  more 
favourable  opportunity.  Rage,  refentment,  and  indig- 
nation, fupplied  the  defect  of  the  Barbarians  in  fkill 
and  courage.  The  battle  was  longer,  and  more  doubt- 
ful, than  on  any  former  occafion ;  many  Grecian  vcf- 
fels  were  deftroyed,  five  were  taken  by  the  Egyptians, 
who  particularly  fignalized  themfelves  on  the  fide  of 
the  Barbarians,  as  the  Athenians  did  on  that  of  the 
Greeks.  The  perfevering  valour  of  the  latter  at  length 
prevailed,  the  enemy  retiring,  and  acknowledging  their 
Superiority,  by  leaving  them  in  poffeffion  of  the  dead 
and  the  wreck.  But  the  victory  coft  them  dear  ;  fince 
their  veilels,  particularly  thofe  of  the  Athenians,  were 
reduced  to  a  very  fhattered  condition  ;  and  their  great 
inferiority  in  the  number  and  iize  of  their  ihips,  made 
them  feel  more  fenfibly  evtry  diminution  of  ftrength. 

Artemisium,  a  town  of  Oenotria,  (Stephanus)  : 
now  S.  Agatha,  in  the  Hither  Calabria,  on  the  river 
Pifaurus,  or  la  Foglia,  diftant  eight  miles  from  theTuf- 
can  fea. — Another  of  the  Conteftani,  in  Spain,  (Stra- 
bo)  ;  otherwife  called  Dianiuiu  :  now  Denia,  on  the 
fea-coaft  of  Valencia. 

ARTERIOTOMY,  the  opening  an  artery,  with 
defign  to  procure  an  evacuation  of  blood.  See  Sur- 
gery. 

ARTERY,  in  anatomy,  a  conical  tube  or  canal 
which  conveys  the  blood  from  the  heart  to  all  parts  of 
the  body.     See  Anatomy,  n°  Ii7, — 12J. 

ARTHRITIS,  in  medicine,  the  gout.  See  the 
Index  fubjoined  to  Me  d  I  c  1  n  e  . 

ARTHRODIA,  in  natural  hiftory,  a  genus  of  im- 
perfect cryftals,  found  always  in  complex  mattes,  and 
forming  long  fingle  pyramids,  with  very  fhort  and  ilen- 
der  columns. 

Arthrodia,  in  anatomy,  a  fpecies  of  articulation, 
wherein  the  flat  head  of  one  bone  is  received  into  a 
ihallow  focket  in  the  other.  The  humerus  and  fcapula 
are  joined  by  this  fpecies  of  articulation. 

ARTHUR,  the  celebrated  hero  of  the  Britons,  is 
faid  to  have  been  the  fon  of  Uther  Pendragon  king  of 
Britain,  and  to  have  been  born  in  501.  His  life  is  a 
continued  fcene  of  wonders.  It  is  faid  that  he  killed 
four  hundred  and  feventy  Saxons  with  his  own  hand  in 
one' day  ;  and  after  having  fubdued  many  mighty  na- 
tions, and  inftituted  the  order  of  the  Knights  of  the 
Round  Table,  died  A.  D.  542,  of  wounds  which  he  re- 
ceived in  battle.  The  moft  particular  detail  of  his  fto- 
ry  and  his  exploits  is  that  given  by  Geffroy  of  Mon- 
mouth :  but  the  probable  is  there  fo  blended  with  the 
mavellous  and  the  extravagant,  that  not  only  the  truth 
of  the  whole,  but  even  the  reality  of  Arthur's  exiftence 
has  been  called  in  queftion. 

In  this  controverfy,  Mr  Whittaker  has  taken  muoh. 
pains  to  vindicate  the  exiftence,  and  discriminate  be- 
tween the  real  and  the  fabulous  traniactions,  of  the  Bri- 
tifh  worthy.  "  Many  of  the  actions  (he  obferves) 
attributed  to  Arthur  by  the  Welch  chronicles  of  Bri- 
tain, are  as  abfurd  in  themfelves  as  they  are  fpurious 
in  their  authority.  Written,  as  thofe  narratives  were 
many  centuries  after  the  facts,  and  being  merely  the 
authentic  accounts  of  Arthur,  embellifhed  with  the 
fictions  and  diitorted  by  the  perverfions  of  folly  ;  they 
are  inconfiftent  equally  with  the  ftate  of  the  times,  and 
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Arthur,  the  hiftory  of  the  continent  and  the  ifland.  And  the  and 
ignorance  of  the  forgers,  and  the  credulity  of  their 
abettors,  can  be  equalled  only  by  the  injudicioufnefs  and 
incredulity  of  the  opponents  to  both.  If  fome  accounts 
of  Arthur  and  Cunobeline  in  thefe  hiftories  be  cer- 
tainly fpurious,  others  are  as  certainly  genuine.  And 
the  relations  of  Suetonius,  Dio,  and  Nennius,  are  not 
to  be  rejected,  becaufe  of  the  falfehoods  which  impof- 
ture  has  engrafted  upon  them,  and  abfurdity  admitted 
with  them. 

"  The  existence  of  Arthur  is  evinced  by  that  of  the 
fables,  which  have  at  once  annihilated  his  actions  and 
his  name  with  the  misjudging  critic.  And  the  rea- 
foners  own  arguments  really  turn  againft  himfelf,  and 
demonltrate  the  point  which  they  were  intended  to  dis- 
prove. The  annals  of  Wales  have  long  laboured  in 
Arthur's  commendation.  The  Highlanders  have  long 
had  a  poetical  hiftory  of  his  exploits  in  their  own  lan- 
guage. The  whole  ifland  is  in  traditionary  pofleflion 
of  his  character,  and  600  or  700  places  within  it  are 
ftill  diftinguilhed  by  his  name. 

"  The  genuine  actions  of  the  chief  are  mentioned 
by  his  own  hiftorians,  withamodefty  and  concifenefs 
that  is  no  bad  argument  of  the  truth,  and  with  a  par- 
ticularity of  time  and  place  that  is  a  good  evidence  of 
the  facts.  They  are  noticed  by  men  whom  the  death 
of  the  hero  had  exempted  from  all  temptation  to  flat- 
tery :  they  are  recited  by  perfons,  whom  a  proximity 
to  the  times  had  precluded  from  all  poflibility  of  mis- 
take: and  they  are  attefted  by  the  beft  hiftorical  au- 
thority, writers  who  lived  cotemporary  with  him,  au- 
thors who  converfed  with  his  warriors,  and  hifto- 
rians that  wrote  within  a  few  years  after  him.  He  is 
fpoken  of  as  the  honourable  father  of  the  Britilh  he- 
roes by  the  aged  Llomarch,  a  writer  actnally  cotem- 
porary with  him,  and  fome  time  refident  at  his  court. 
One  of  his  greater  actions  is  incidentally  recorded  by 
Taliefin,  an  hiftorical  bard  living  under  Maelgwn 
Gwined,  who  was  a  fovereign  among  the  Britons  in 
the  days  of  Arthur,  Gildas,  and  Llomarch.  Another 
of  his  confiderable  exploits  is  cafually  intimated  by 
Myrdhin  Wyhlt  or  MerlLnus  Caledonius,  who  com- 
plains of  the  fevere  treatment  which  he  himfelf  receiv- 
ed from  Rydderch  Hael,  a  king  cotemporary  with 
Urien  Reged,  and  engaged  with  him  in  a  war  againft 
the  Saxons  on  the  death  of  Ida  in  560.  And  all  his  ac- 
tions are  particularly  recited  by  Nennius. 

"  In  the  Hifteria  Britonum  of  this  laft  author, 
Arthur's  victories  over  the  Saxons  are  thus  recorded. 
The  firft  battle  was  fought  at  the  mouth  of  the  river, 
which  is  denominated  Clem.  The  fecond,  third,  fourth, 
and  fifth,  were  upon  another  river,  that  is  called  Du- 
g/as, and  lies  in  the  region  Linuis.  The  fixth  was 
on  a  ftream,  which  bears  the  appellation  of  Baffas. 
The  feventh  was  in  the  wood  of  Celidon,  that  is,  in 
Cat  Coit  Celidon.  The  eighth  was  at  Caftle  Gunnion. 
And  the  ninth  was  at  the  city  of  the  Legion.  The 
tenth  was  on  the  bank  of  the  river  Ribroit;  the  ele- 
venth at  the  hill  AgnedCathregonion ;  and  the  twelfth 
at  Mount  Badon.  Thefe  twelve  battles  of  Arthur  are 
defcribed  to  ns  in  the  fame  manner  as  Vortimer's  three. 
Only  the  general  facts  are  mentioned,  and  only  the 
common  names  of  places  are  recited,  in  both.  And 
from  the  whole  air  and  afpect  of  the  hiftory,  the  re- 
markable concifenefs  with  which  the  notices  are  given, 
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the  great  cafe  with  which  the  places  are  point-    Arthur, 
ed  out,  the  detail  appears  to  have  been  drawn  up  at  *"" "" v       ' 
the  diftance  only  of  a  few  years  from' the  transitions, 
and  when  thefe  little  references  were  fufficiently  un- 
derftood." 

Mr.  Whittaker  proceeds  to  afcertain  the  fcenes  of 
Arthur's  battles;  after  which  he  gives  a  relation  of 
them  with  a  furprifing  particularity.  A  fevere  critic 
might  be  apt  to  fay,  as  Dr.  Kippis  obferves,  that  it  re-  Ibid.  p.  4j' 
quires  all  our  faith  in  the  author's  judgment,  as  well  as  — <>4» 
in  his  ingenuity  and  learning,  not  to  fufpect  that  he 
fometimes  allows  too  much  fcope  to  fancy  and  conjec- 
ture. However,  the  whole  of  what  he  hath  advanced  is 
lingularly  curious,  and  deferves  peculiar  attention  and 
consideration.  And  no  one  can  help  admiring  the  pene- 
tration with  which  he  hath  formed  fuch  a  regular  detail 
of  facts,  from  the  combined  aid  of  hiftory,  romance, 
and  tradition.  According  to  Mr  Whittaker,  Arthur's 
principal  exploits  were  againft  the  northern  Saxons, 
whilft  he  was  only  prince  of  the  Silures,  and  Ambro- 
fius  was  the  dictator  or  pendragon  of  the  Britons.  "In 
a  feries  probably  of  five  campaigns,  and  in  a  fucccflion 
certainly  of  eleven  victories,  this  great  commander  had 
repelled  the  Saxons  from  the  north  of  Flavia,  dillodged 
them  from  all  Maxima,  and  difpofleffed  them  of  all  Va- 
lentia.  And  thefe  were  fucceffes  fo  nnchequercd  with 
misfortunes,  fo  great  in  themfelves,  and  fo  beneficial  to 
the  public,  that  the  name  of  Arthur  claims  the  firft; 
rank  in  the  lift  of  military,  and  the  better  one  of  patriot, 
heroes."  The  twelfth  battle  of  Arthur  was  fought  ia 
the  fouth  of  England,  after  he  was  elected  to  the  pen- 
dragonihip,  againft  Cerdic  the  Saxon.  "  This  (fays 
Mr  Whittaker)  was  a  moft  extraordinary  viflory,  and 
completes  the  circle  of  Arthur's  military  glories."  In 
the  author's  account  of  this  prince's  conduct  in  peace, 
he  aliens,  that  "  Arthur  faw  that  an  appointment  was 
wanted,  which  fhould  at  once  be  a  more  regular  and 
more  honourable  fignature  of  merit ;  by  the  certainty  of 
the  honour  and  the  greatnefs  of  the  dignity,  call  out  all 
the  worth  of  all  the  worthy  in  the  nation ;  and  collect  it 
round  the  throne  of  the  pendragon.  Accordingly  he 
eftablifhed  a  military  order.  It  was  the  firft  that  had 
ever  been  inftitnted  in  the  ifland ;  and  it  has  fince  been 
imitated  by  all  the  nations  on  the  continent.  By 
means  of  this  aflbciation,  Arthur  raifed  among  the 
provincials  a  general  glow  of  ingenuous  beroifm,  the 
firft  fpirit  of  chivalry  that  ever  appeared  in  Europe ; 
that  manly  and  honourable  gallantry  of  foul,  which 
has  made  him  and  his  worthies  the  ihbject  of  romantic 
hiftories  over  all  the  weft  of  it.  By  this,  and  this  alone, 
could  he  have  been  what  hiftory  reprefents  him,  the 
Reverend  Father  of  the  Britifh  Heroes  in  general,  even 
to  the  conclnfion  of  the  fixth  century,  and  nearly  the 
middle  of  the  feventh.  The  order  naturally  furvived  its 
founder.  And  the  members  of  it  were  denominated 
the  Warriors  of  Arthur,  though  the  perfons  were  born 
half  a  century  after  his  death."  Mr  Whittaker  goes 
on  to  inform  us,  that,  under  the  prudent  management 
of  Arthur  for  20  years  together,  a  fair  profpect  dawned, 
upon  the  Britons,  and  long  fcenes  of  future  glories 
opened  to  their  imaginations.  "  But  the  gay  viiion 
was  deftroyed  at  once  by  the  commencement  of  a  civil 
war.  Many  towns  ftill  remained  in  ruins,  the  me- 
morial of  the  former  wars,  and  the  difgrace  of  the 
prcfent.  The  diiFufed  fpirit  of  chivalry  was  turned  up- 
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Arthur,    on  the  nation,  ami  heroifm  became  the  tool  of  difTen- 
y       ■  fl07i      ^nfj  t|ie  (J  re-ad  fill  combination  of  civil  evils  was 
begun  and  confummated,  at  once,  by  the  death  of  the 
renowned  Arthur  in  battle.     Thus  died  the  incompa- 
rable hero  in  542." 

To  tliefe  obfervations  it  may  not  be  improper  to  add 
the  following  account  of  the  difcovery  of  Arthur's 
tomb,  which  appears  to  be  tolerably  well  authenticated. 
Henry  II.  who  was  the  firft  of  the  Plantagenet  line, 
being,  in  the  lafl  year  of  his  reign,  at  Pembroke,  and 
hearing  there  a  Welfh  bard  ringing  to  his  harp  the 
ftory  of  Arthur,  concluding  with  an  account  of  his 
death  and  burial  in  the  church-yard  of  Glaftenbury 
between  two  pyramids  ;  the  king  inftantly  gave  orders 
that  the  matter  ihojld  be  enquired  into,  and  the  body 
dug  up.  This  was  done  as  the  king  directed  ;  and  at 
the  depth  of  feven  feet  was  found  a  vaft  ftone,  where- 
on was  fattened  a  leaden  crofs,  with  this  infeription  on 
the  infide  :  Hie  Jacet  Sepultus  hielytus  Rex  Arturius 
in  hifida  Avalonia ;  i.  e.  "  Here  lies  the  famous  King 
Arthur,  buried  in  the  ille  of  Avalon."  Digging  ftill 
lower,  they  found  the  king's  body  in  the  trunk  of  a 
tree,  his  beautiful  queen  lying  by  him,  with  long  flow- 
ing hair,  in  colour  bright  as  gold,  which  however  funk 
into  duft  when  touched.  The  king's  bones  were  very 
large  fized ;  and  in  his  fkull  there  were  ten  wounds  or 
more,  all  cicatrized,  except  that  of  which  he  died. 
This  difcovery  was  made  in  the  year  1189,  as  Giraldus 
Cainbrenfis  tells  us,  who  faw  thefe  bones,  and  ex- 
amined the  whole  matter  carefully.  There  was  alfo  a 
table  containing  this  ftory,  fet  up  in  the  monaftery  of 
Glaftenbury,  and  the  leaden  crofs  with  the  infeription 
remained  there  till  the  diflblution  of  the  monaftery, 
where  it  was  feen  by  the  great  antiquary  Leland,  but 
what  is  become  of  it  fmcc  does  not  appear. 

On  the  different  places  above  alluded  to  as  being dif- 
linguilhed  by  our  hero's  name,  and  ferving  to  evince 
his  exiftence,  the  following  may  be  mentioned  as  one 
of  the  principal. 

Arthur's  Seat,  a  high  hill  in  the  neighbourhood  of 
Edinburgh,  faid  to  have  been  fo  denominated  from  a 
tradition  that  king  Arthur  fnrveyed  the  country  from 
its  fummit,  and  had  alfo  defeated  the  Saxons  in  its 
neighbourhood.  This  hill  rifes  by  a  fteep  and  rugged 
afcent,  till  it  terminates  in  a  rocky  point  near  700  feet 
high  from  the  bafe,  being  more  than  double  the 
Jieight  of  the  crofs  on  the  top  of  St.  Paul's,  London, 
which  is  340  feet.  On  the  fouth  it  is  in  many  parts  a 
perpendicular  rock,  compofed  of  bafaltic  pillars,  regu- 
larly pentagonal  or  hexagonal,  about  three  feet  in  dia- 
meter, and  from  40  to  jo  feet  in  height.  Contiguous, 
upon  the  weft,  and  partly  connected  with  it  at  the  bafe, 
are  Salifbury  craggs,  of  inferior  height,  but  exhibiting 
an  appearance  equally  fingular  and  grand.  They  pre- 
fent  to  the  city  an  awful  front  of  broken  rocks  and  pre- 
cipices, forming  a  fort  of  natural  amphitheatre  of  fo- 
lid  rock ;  and  backward  from  the  craggy  verge  above, 
the  hill  forms  an  extenfive  irregular  Hope,  the  furface 
affording  paflure  to  numerous  flocks  of  fheep.  The 
craggs,  beiides  ores,  fpars,  rock-plants,  and  here  and 
there  it  is  faid  fome  precious  ftones,  afford  an  inexhauf- 
tible  fupply  of  granite  for  paving  the  ftreets  and  other 
purpofes.  In  quarrying,  a  part  of  the  craggs  has  been 
worn  down  into  a  fpacious  fnelf,  having  the  appearance 
of  a  lofty  terrace,  and  ftrctching  a  confiderable  length,. 


From  hence  is  a  near  and  diftinct  profpect  of  the  city 
with  its  environs  and  the  adjacent  country.  But  from 
the  pinnacle  called  Arthur's  Seat  the  view  is  more  no- 
ble and  extenfive.  The  traveller  may  here  fit  and  fur- 
vey  at  his  eafe  the  centre  of  the  kingdom,  befidcs 
having  a  complete  view  of  Edinburgh  and  its  caftlc, 
on  which  he  looks  down  as  if  feated  among  the  clouds. 
In  a  word,  the  German  ocean,  the  whole  courfe  of 
the  Forth,  the  diftant  Grampians,  and  a  large  portion 
of  the  molt  populous  and  belt  cultivated  part  of  Scot- 
land, form  a  landfcape  fublime,  various,  and  beau- 
tiful. 

The  denomination  of  this  hill,  derived  as  above, 
has  been  adduced  as  an  argument  againft  thofe  who 
difpute  the  exiftence  of  the  Britiih  Arthur.  That  deri- 
vation, however,  though  probable,  is  not  without  un- 
certainty. For  Arthur's  Seat  is  faid  to  be  derived,  or 
rather  corrupted,  from  ArdSeir,  a  "  place  or  field  of 
arrows,"  where  people  fhoot  at  a  mark :  And  this  not 
improperly;  for  among  thefe  cliffs  is  a  dell  or  reclufe 
valley,  where  the  wind  can  fcarcely  reach,  now  called 
the  Hunter's  bog,  the  bottom  of  it  being  a  morafs. 
The  adjacent  craggs  are  fuppofed  to  have  taken  their 
name  from  the  Earl  of  Salifbury,  who  in  the  reign  of 
Edward  III.  accompanied  that  prince  in  an  expedition 
againft  the  Scots. 

ARTICHOAK,  in  botany.     SeeCiNARA. 

ARTICLE,  a  claufc  or  condition  of  a  contract,  trea- 
ty, &c.  It  is  alfo  a  fmall  part  or  divifion  of  a  difcourfe, 
book,  or  writing,  &c. 

Article  of  Death,  the  lafl  pangs  or  agony  of  one 
juft  expiring. 

Article  of  Faith,  is  by  fome  defined  a  point  of 
Chriitian  doctrine,  which  we  are  obliged  to  believe,  as 
having  been  revealed  by  God  himfelf,and  allowed  and 
eltablifhed  as  fnchby  the  church. 

The  thirty-nine  articles  were  founded,  for  the  moft 
part,  upon  a  body  of  articles  compiled  and  publifhed 
in  the  reign  of  Edward  VI.  They  were  firft  pailed  in 
the  convocation,  and  confirmed  by  royal  authority  in 
the  year  1562.  They  were  afterwards  ratified  anew 
in  the  year  i$7i>  and  again  by  Charles  I.  The  law 
requires  a  fubfeription  to  thefe  articles  of  all  perfons 
ordained  to  be  deacons  or  priefts,  13  El.  cap.  12.  of  all 
clergymen  inducted  to  any  ecclefiaftical  living,  by  the 
fame  ftatute,  and  of  licenfed  lecturers  and  curates, 
13  El.  cap,.  12.  and  13.  and  14.  Ch.  2.  cap.  4.  of  the 
heads  of  colleges,  of  chancellors,  officials  and  com- 
miffaries,  and  of  fchool-mafters.  By  1  Will.  3.  cap. 
18.  diflenting  teachers  are  to  fubferibe  all,  except  the 
34th,  35th,  and  36th,  and  part  of  the  20th  (and  in 
the  cafe  of  Anabaptifts,  except  alfo  part  of  the  27th)  ; 
otherwife  they  are  exempted  from  the  benefits  of  the 
act  of  toleration. 

Article,  in  grammar,  denotes  a  particle  ufed  in 
moft  languages  for  the  declining  of  nouns,  and  denoting 
the  feveral  cafes  and  genders  thereof. 

The  ufe  of  articles  arifes  chiefly  hence,  that  in  lan- 
guages which  have  no  different  terminations,  to  ex- 
prefs  the  different  ffcates  and  circumftances  of  nouii6, 
there  is  fomcthing  required  to  fupply  that  office. 

The  Latins  have  no  articles;  but  the  Greeks,  and 
moft  of  the  modern  languages,  have  had  rcconrfe  to 
them  for  fixing  and  afcertaining  the  vague  fignifka- 
lion  of  common  and  appellative  names. 
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The  Greeks  have  their  o,  the  eaftern  tongues  their 
he  emphatioum ;  the  Italians  their;/,  lo,  and  la.  The 
,  French  their  le,  la,  and  let.  The  Germans  their  der, 
das,  dat. 

The  Englifh  alfo  have  two  articles  a  and  the ;  which 
being  prefixed  to  fubftantives,  apply  their  general  frg- 
nification  to  fome  particular  things. 

Some  grammarians  make  the  article  a  diftinct  part 
of  fpeech  ;  others  will  have  it  a  pronoun,  and  others  a 
noun  adjective.     See  Grammar. 

Articles  are  of  great  iervice  in  a  language,  as  they 
contribute  to  the  more  neat  and  precife  expreffing  of 
feveral  properties  and  relations,  which  mufl  otherwife 
be  loll.  And  hence  one  great  advantage  of  fuch 
languages  over  the  Latin,  in  that  the  article  being  ei- 
ther cxpreifed  or  left  out,  makes  an  alteration  in  the 
fenfe,  which  the  Latins  cannot  diftinguiih.  Thus 
when  the  devil  faid  to  our  Saviour,  Setu  cs  Fiiius  Dei, 
it  may  be  either  understood,  "if  thou  art  afonof  God," 
or,  "  if  thou  art  the  fon  of  God."  The  Italians  even 
prefix  articles  to  proper  names,  which  do  not  natu- 
rally need  any,  becaufe  they  themfelves  fignify  things 
individually.  Thus  they  fay,  il  Ariojlo,  il  Tajfo,  il 
Pctrarcha.  Even  the  French  join  the  article  to  the 
proper  names  of  kingdoms,  provinces,  &c.  as/a  Suede, 
la  Normandie.  And  we  likewife  annex  it  to  the  names 
of  certain  mountains  and  rivers ;  as  The  Rhine,  The 
Danube,  The  Alps,  &c. 

ARTICULATE  sounds  are  fuch  founds  as  ex- 
prefs  the  letters,  fyllables,  or  words,  of  any  alphabet 
or  language;  fuch  are  formed  by  the  human  voice, 
and  by  fome  few  birds,  as  parrots,  &c. 

ARTICULATION,  or  jointing,  is  the  joining 
of  bones  together.     See  Anatomy,  n°  46. 

Articulation,  in  botany,  is  the  connection  of 
parts  that  confift  of  joints  or  knees,  fuch  as  the  pods 
of  French  honey -fucklcs,  which  when  ripe  divide  into 
fo  many  parts  as  there  are  knees  or  joints;  alfo  thofe 
parts  of  plants  which  fwell  into  nodes  or  joints  ;  and 
which  ufually  fend  forth  branches. 

ARTIFICER,  a  perfon  whofe  employment  it  is  to 
manufacture  any  kind  of  commodity,  as  in  iron,  brafs, 
wool,  &c.  fuch  are  fmiths,  braziers,  carpenters,  &c. 
The  Roman  artificers  had  their  peculiar  temples,  where 
they  afTembled  and  chofe  their  own  patron,  to  defend 
their  caufes  :  they  were  exempted  from  all  perfonal 
fervices.  Taruntenus  Paternus  reckons  32*  fpecies  of 
artificers,  and  Conftantine  35,  who  enjoyed  this  privi- 
lege. The  artificers  were  incorporated  into  divers  col- 
leges or  companies,  each  of  which  had  their  tutelar 
gods,  to  whom  they  offered  their  worlhip.  Several  of 
thefe,  when  they  quitted  their  profeffion,  hung  up  their 
tools,  a  votive  offering  to  their  gods.  Artificers  were 
held  a  degree  below  merchants,  and  argentarii  or  mo- 
ney-changers, and  their  employment  more  fordid.  Some 
deny,  that  in  the  earlieft  ages  of  the  Roman  ftate  ar- 
tificers were  ranked  in  the  number  of  citizens  :  others, 
who  aflert  their  cilizenfhip,  allow  that  they  were  held 
in  contempt,  as  being  unfit  for  war,  and  fo  poor  that 
they  could  fcarce  pay  any  taxes.  For  which  reafon 
they  were  not  entered  among  the  citizens  in  the  cen- 
for's  books ;  the  defign  of  the  cenfus  being  only  to  fee 
what  number  of  perfons  were  yearly  fit  to  bear  arms, 
and  to  pay  taxes  towards  the  fupport  of  the  ftate.  It 
may  be  added,  that  much  of  the  artificers  bufmefs  was 


done  by  flaves  and  foreigners,  who  left  little  for  the  Artificial. 
Romans  to  inind  but  their  bufbandry  and  war.     By         :l 
means  of  the  arts,  the  minds  of  men  are  engaged  in  Artillery^ 
inventions  beneficial  to  the  whole  community ;    and  '       " 
thus  prove  the  grand  prefervative  againft  the  barbarifm 
and  brutality,  which  ever  attend  on  an  indolent  and  in- 
active ftupidity. 

By  the  Englifh  laws,  artificers  in  wool,  iron,  fteel, 
brafs,  or  other  metal,  going  out  of  the  kingdom  into 
any  foreign  country  without  licence,  are  to  be  impri- 
foned  three  months,  and  fined  in  afum  not  exceeding 
one  hundred  pounds.  And  fuch  as  going  abroad,  and 
not  returning  on  warning  given  by  ambafladors,  &c. 
fhall  be  difabled  from  holding  lands  by  defcent  or  de- 
vife,  from  receiving  any  legacy,  &c.  and  be  deemed 
aliens.  Stat.  5.  Geo.  I.  cap.  27.  By  23  Geo.  II.  cap.  13. 
§  1.  penally  is  alfo  inflicted  on  feducing  artificers  togo 
abroad.  Ramazini  has  a  treatife  on  the  difeafes  of  ar- 
tificers. 

ARTIFICIAL,  in  a  general  fenfe,  denotes  fome- 
thing  made,  faihioned,  or  produced  by  art,  in  contra- 
distinction from  the  productions  of  nature. 

Artificial  is  alfo  frequently  nfed  for  factitious. 
Thus  we  have  artificial  fal  ammoniac,  artificial  borax, 
&c. 

Artificial  Fire-works  are  compofitions  of  inflam- 
mable materials,  chiefly  ufed  on  folemn  occafions,  by 
way  of  rejoicing.     See  Pyrotechny. 

Artificial  Lightening.  See  Electricity  and 
Lightning. 

Artificial  Lines,  on  a  fector  or  fcale  are  certain 
lines  fo  contrived,  as  to  reprefent  the  logarithmic  lines 
and  tangents;  which,  by  the  help  of  the  line  of  num- 
bers, will  folve  all  qneftions  in  trigonometry,  naviga- 
tion, &c.  pretty  exactly. 

Artificial  Magnets.     See  Magnets. 

ART1GI,  indeclinable,  (Pliny)  ;  Artigis,  (Ptole- 
my) ;  a  town  of  the  Turduli,  in  Bsetica.  Now  Atha- 
ma. 

ARTILLERY,  in  its  general  fenfe,  denotes  the 
offenfrve  apparatus  of  war,  particularly  of  the  miflile 
kind.  Among  the  French  the  term  was  anciently  ap- 
propriated to  Archery.  In  its  modern  acceptation  it 
fignifies  fire-arms,  mounted  on  their  carriages  and 
ready  for  action,  With  their  balls,  their  bombs,  their 
grenades,  &c 

If  we  take  the  term  in  a  more  extenfive  meaning,  it 
includes  the  powder,  the  matches,  inftruments  for  fire- 
works, the  utenfils  of  ordnance,  the  machines  which 
facilitate  their  motion  and  iranfport  them,  the  vehicles 
over  which  they  traverfe  rivers,  every  thing  neceffary 
to  them,  and  all  that  enters  into  the  form  of  a  train  of 
artillery. 

The  fame  word,  ftill  farther  extended  in  its  mean- 
ing, likewife  comprehends  the  men  deftined  for  the  fer- 
vice  of  the  artillery  ;  the  people  who  provide  the  artil- 
lery with  materials  and  implements  when  engaged,  the 
cannoniers,  the  bombardiers,  the  officersof  every  rank, 
and  engineers  of  every  kind. 

By  artillery  is  likewife  underftood  the  fcience  which, 
the  officers  of  artillery  ought  to  polTefs.  This  fcience 
teaches  to  know  the  nature  of  all  the  materials  and  in- 
gredients which  enter  into  the  compofition  and  ihe 
Structure  of  every  thing  relative  to  the  artillery,  fuch 
as  nitre,  fulphur,  charcoal :  the  properties  of  air  and 
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the  materials  for  fire-works  ;  the  conftruclion,  propor- 
tions, &c.  of  the  different  warlike  machines;  the  ar- 
rangement, movement,  and  whole  management,  of  can- 
non, &c.  in  the  field  or  in  fieges,  in  fuch  a  manner, 
that  each  of  them,  according  to  the  length  of  its  tube, 
and  the  diameter  of  its  bore,  may  be  fituated  in  the 
beft  place  and  at  the  propereft  diftance  for  execution, 
and  that  the  whole  train  taken  together  may  recipro- 
cally affift  and  fupport  each  other  with  the  greateft  ad- 
vantage. 

Aitillery  has  undergone  many  changes  from  its  ori- 
gin to  the  prefent  time.  The  artillery  of  the  ancients 
were  the  catapnlta,  the  balifta;,  the  different  kinds  of 
flings,  Sec.  In  latter  ages,  the  Franks  ufed  the  hatchet 
as  a  miflile  weapon,  throwing  it  in  the  fame  manner  as 
the  Americans  do  theirs,  called  the  tomahawk.  The 
Gafcons  and  Genoefe  were  excellent  crofs-bow-men. 
The  Swifs  owed  their  victories  to  their  ftrengch  and 
fkill  in  the  ufe  of  the  pike,  halberd,  and  cfpadon  or 
two-handed  fword ;  and  the  victories  of  Creffy,  Poic- 
tiers,  and  Agincourt,  will  occafion  the  valour  and  fkill 
of  the  Englilh  archers  to  be  tranfmitted  down  to  lateft 
poflerity.     See  Archery. 

The  chevalier  Folard  was  extremely  attached  to  the 
ancient  machines  firft  mentioned,  and  feemed  even  to 
prefer  them  to  our  fire-arms :  an  opinion  whi,ch  muft 
appear  not  a  little  extraordinary  from  fuch  a  perfon. 
Father  Daniel  might  wefl  be  miftaken  in  the  compa- 
nion which  he  made  between  the  effects  of  ancient  and 
modern  artillery,  and  in  his  conclufion  that  the  latter 
was  of  little  ufe:  the  fituation  of  this  good  father  re- 
moved him  from  the  fcenes  of  war  and  the  opportuni- 
ties of  military  experience.  But  it  is  aflonifhing,  that 
one  fo  learned  in  the  military  art  as  the  commentator 
of  Polybius,  who  had  ocular  demonftration  of  the  fuc- 
cefs  of  modern  artillery,  mould  have  declared  fo  vio- 
lently againft  it.  Whatever  be  the  cafe  with  thefc  au- 
thors and  their  maxims,  it  may  be  averted,  that  can- 
non is  one  of  the  moft  fingular  difcoveries  which  have 
been  made  amongft  men;  and  by  little  and  little  it  has 
changed  the  whole  art  of  war,  and  of  confequence  in- 
fluenced the  whole  fyftem  of  policy,  in  Europe.  The 
asra  of  artillery  is  dated  from  the  battle  of  Creffy  in 
1346,  becaufe  it  is  only  from  that  day  that  cannons 
were  mentioned  in  battle.  Edward  III.  of  England 
fuccefsfully  employed  fome  pieces  of  artillery  placed  in 
the  front  of  his  army.  The  invention  of  artillery  was 
then  known  in  France  as  well  as  in  England  ;  but  pro- 
bably Philip  VI.  marched  with  fo  much  hurry  and  pre- 
cipitation to  attack  his  enemy,  that  he  left  his  cannon 
as  ufelefs  incumbrances  behind  him.  The  ignorance 
of  that  age  in  mechanical  arts  confiderably  retarded  the 
progrefs  of  artillery ;  and  that  of  which  they  were 
then  pofTeffed  was  fo  unwieldy  and  imperfect,  that  they 
could  not  poffibly  difcern  its  importance  and  efficacy  in 
practice. 

After  the  invention  of  gun-powder,  the  Spaniards 
were  the  firft  who  armed  part  of  their  foot  with  mufk- 
ets  and  harquebuflcs,  and  mixed  them  with  the  pikes. 
In  this  they  were  foon  imitated  by  moft  other  nations; 
though  the  Englilh  had  not  entirely  laid  afidc  their  fa- 
vourite weapon  the  long-bow,  and  generally  taken  to  the 
nfe  of  fire  anus,  during  the  rci;;n  of  queen  Elizabeth. 
The  firft  mufkets  were  very  heavy,  and  could  not  be 
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they  had  matchlocks,  and  barrels  Artillery^ 

of  a  wide  bore,  that  carried  a  large  ball  and  charge  of  ' v ' 

powder,  and  did  execution  at  a  great  diftance.  The 
mufketeers  on  a  march  carried  only  their  refts  and  am- 
munition, and  had  boys  to  bear  their  mufkets  after 
them,  for  which  they  were  allowed  great  additional  pay. 
They  were  very  flow  in  loading,  not  only  by  reafon  of 
the  unwieldinefs  of  the  pieces,  and  becaufe  they  carried 
the  powder, and  balls  feparate,  but  from  the  time  it 
took  to  prepare  and  adjnft  the  match ;  fo  that  their  fire 
was  not  near  fo  brifk  as  ours  is  now.  Afterwards  a 
lighter  kind  of  matchlock-mufket  came  into  ufe  ;  and 
they  carried  their  ammunition  inbandeliers,  which  were 
broad  belts  that  came  over  the  fhoulder,  to  which  were 
hung  feveral  little  cafes  of  wood  covered  with  leather, 
each  containing  a  charge  of  powder ;  the  balls  they 
carried  loofe  in  a  pouch,  and  they  had  alfo  a  priming- 
horn  hanging  by  their  fide.  Matchlocks  were,  about 
the  beginning  of  this  century,  univerfally  difufed  in 
Europe,  and  the  troops  were  armed  with  firelocks;  to 
which,  much  about  the  fame  time,  the  bayonet  being 
added,  pikes  alfo  were  laid  afide;  which  latter  change/ 
whether  it  was  for  the  better  or  not,  is  a  point  that 
ftill  admits  of  difpute  among  the  beft  military  writers, 
who  are  divided  in  their  opinions  about  it,  though  moft 
of  them  difapprove  of  it. 

The  old  Englilh  writers  call  thofe  large  mnfkets  ca- 
livers;  the  harquebufs  was  a  lighter  piece,  that  could 
be  fired  without  a  reft.  The  matchlock  was  fired  by 
a  match,  fixed  by  a  kind  of  tongs  in  the  ferpentine  or 
cock,  which  by  pulling  the  trigger  was  brought  down 
with  great  quicknefs  upon  the  priming  in  the  pan, 
over  which  there  was  a  Aiding  cover,  which  was  drawn 
back  by  hand,  juft  at  the  time  of  firing.  There  was  a 
great  deal  of  nicety  and  care  required  to  fit  the  match 
properly  to  the  cock,  fo  as  to  come  down  exactly  true 
on  the  priming,  to  blow  the  afhes  from  the  coal,  and 
to  guard  the  pan  from  the  fparks  that  fell  from  it :  a 
great  deal  of  time  was  alfo  loft  in  taking  it  out  of  the 
cock,  and  returning  it  between  the  fingers  of  the  left- 
hand,  every  time  that  the  piece  was  fired ;  and  wet 
weather  often  rendered  the  matches  ufelefs.  How- 
ever, moft  writers  allow  that  they  were  very  fure,  and 
lefs  apt  to  mifs  fire  than  the  firelock. 

The  firelock  is  fo  called,  from  producing  fire  of  it- 
felf,  by  the  action  of  the  flint  and  ftcel.  The  moft  an- 
cient invention  of  this  fort  is  the  wheel-lock,  which  we 
find  mentioned  inLuigiCollado's  Treatife  of  Artillery, 
printed  at  Venice,  1586,  as  then  lately  invented  in 
Germany.  This  fort  of  lock  was  ufed  till  within  thefe 
hundred  years,  specially  for  piftols  and  carbines.  It 
was  compofed  of  a  folid  fteel  wheel,  with  ah  axis,  to 
which  was  faftened  a  chain,  which,  by  being  round  it, 
drew  up  a  very  ftrong  fpring  ;  on  pulling  the  trigger, 
the  fpring  acting,  whirled  about  the  wheel  with  great 
velocity,  and  the  friction  of  the  edge  of  it  (which  was 
a  little  notched)  againft  the  ftone  produced  the  fire  : 
the  cock  was  made  fo  as  to  bring  the  ftone  upon  the 
edge  of  the  wheel,  part  of  which  was  in  the  pan,  and 
touched  the  priming;  they  ufed  any  common  hard 
pebble  for  that  purpofe,  which  ferved  as  well  as  flint. 

Thefe  locks  were  inconvenient,  took  time  to  wind 
up  (or  fpan,  as  they  termed  it),  and  fometiines  would 
not  go  off;  an  inftance  of  which  may  be  fetn  in  Lud- 
low's Memoirs, 
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Artillery.      When  the  firelock,  fuch  as  we  now  life,  was  invent- 

w—v >  eil,  we  cannot  afcertain :  it  is  called,  by  writers  of  a- 

bout  the  middle  of  the  laft  century,  zfnaphane  or  fna- 
fhance;  which  being  the  Dutch  word  tot  &  firelock,  i'eeins 
to  indicate  that  it  is  a  Dutch  invention,  and  that  we 
took  it  from  them.  But  Ward,  in  his  Animadverfions 
of  War,  printed  in  1639,  p.  J02,  after  defcribing  the 
exercife  of  the  firelock,  piftol,  and  carbine  (by  which 
he  means  the  wheel-lock),  fays,  that  as  moil  of  our 
pieces  go  with  Englifh  locks,  which  differ  from  firelocks, 
he  mall  add  the  method  of  handling  them;  and  then 
gives  the  exercife  of  the  fnaphine  carbine  ;  by  which  it 
appears,  that  there  was  little  or  no  difference  between 
that  and  the  pieces  now  in  ufe.  The  more  modern 
writers  call  it  a  fufec,  from  the  French  word  fufil  s 
whence  the  name  of  fufileers  is  ftill  continued  to  feve- 
ral  regiments,  which  were  the  firft  that  were  armed 
with  them  on  the  difufe  of  matchlocks. 

They  ufed  the  mulket  and  reft  in  England  fo  late  as 
the  beginning  of  the  civil  wars,  as  may  be  feen  in 
Col.  Bariffe's  Young  Artillery  Man,  printed  at  Lon- 
don, 1643. 

Figuerra,  in  his  embafly  in  1518,  relates,  that  the 
Perfians  would  neither  make  ufe  of  infantry  nor  of  ar- 
tillery, becaufe  by  them  the  impetuolity  of  attack,  and 
the  facility  of  retreat  were  equally  incumbered  and  re- 
tarded :  in  thefe  expedients  alone  their  addrefs  and 
their  glory  confifted.  This  method  of  advancing  and 
recalling  is  widely  different  from  the  prefent  conduct 
of  war,  as  the  artillery  in  armies  is  now  prodigioufly 
multiplied,  and  mnft  be  tranfported  to  every  place 
where  any  body  of  troops  whatever  is  deftined  to  o- 
perate. 

The  length  and  diameter  of  cannon  has  been  much 
.  diminiftied,  which  muft  likewife  proportionably  dimi- 
nifti  their  weight.  It  is  by  long  practice  and  expe- 
rience that  they  have  difcovered  how  much  might  be 
deduced  from  their  magnitude  in  both  thefe  refpeits 
with  propriety,  without  hurting  the  grand  effects 
which,  on  fome  occafions,  it  is  neceflary  they  fliould 
produce,  by  rendering  them  more  eafy  to  be  wielded, 
which  was  the  advantage  purfued  by  leflening  their 
fize.  See  further  the  articles  Cannon,  Gunnery, 
and  Projectiles. 

Improvements,  however,  are  ftill  making,  and  will 
probably  long  continue  to  be  made,  in  thefe  ignivo- 
mous  maehines  that  mock  the  thunder,  which,  though 
they  feem  to  be  invented  for  the  deftru&ion  of  the  hu- 
man race,  and  the  fubverfion  of  empires,  have  yet  by 
their  effects  rendered  war  lefs  favage  and  lefs  fanguine ; 
political  alliances  have  been  more  fuccefsfully  concili- 
ated among  all  nations,  conquefts  are  become  lefs  fre- 
quent and  lefs  rapid,  and  fucceffes  in  war  have  been 
more  eafily  reduced  to  calculation. 

The  change  introduced  into  the  military  art  by  the 
Weahb  of  modern  artillery,    Dr  Smith  obferves,    has  enhanced 
Nationi,    greatly  both  the  expencc  of  exercifing  and  difciplining 
?hihd.edit  any  particular  number  of  foldiers  in  time  of  peace,  and 
•0l.u1.65.  that  of  employing  them  in  time  of  war.  Both  their  arms 
and  their  ammunition  are  become  more  expenfive.     A 
mulket  is  a  more  expenfive  machine  than  a  javelin  or  a 
bow  and  arrows ;  a  cannon  ora  mortar,  than  a  baliftaora 
catapulta.  The  powder  which  is  fpcnt  in  a  modern  re- 
view is  loftirrecoverably  and  occafions  a  very  considerable 
expence.   The  javelins  and  arrows  which,  were  thrown 


or  mot  in  an  ancient  one,  could  eafily  be  picked  up  Artillery. 

again,  and  were  befides  of  very  little  value.     The  can-  v— v ' 

non  and  the  mortar  are  not  only  nn.ch  dearer,  but 
much  heavier  machines  than  the  balifta  or  catapulta, 
and  require  a  greater  expence,  not  only  to  prepare 
them  for  the  field,  but  to  carry  them  to  ir.  As  the  fu- 
periority  of  the  modern  artillery  too  over  that  of  the 
ancients  is  very  great,  it  has  become  much  more  diffi- 
cult, and  confeque-ntly  much  more  expenfive,  to  fortify 
a  town  fo  as  to  refift  even  for  a  few  weeks  the  attack  of 
that  fuperior  artillery. 

In  modern  war  the  great  expence  of  fire-arms  gives 
an  evident  advantage  to  the  nation  which  can  belt  af- 
ford that  expencc ;  and  confequently,  to  an  opulent 
and  civilized,  over  a  poor  and  barbarous  nation.  In 
ancient  times,  the  opulent  and  civilized  found  it  diffi- 
cult to  defend  themfelves  againft  the  poor  and  barba- 
rous nations.  In  modern  times  the  poor  and  barbarous 
find  it  difficult  to  defend  themfelves  againft  the  opulent 
and  civilized.  The  invention  of  fire-arms,  an  invention 
which  at  firft  fight  appears  to  be  fo  pernicious,  is  cer- 
tainly favourable  both  to  the  permanency  and  to  the 
extenfion  of  civilization. 

It  has  to  many  appeared  matter  of  furprife,  that  the 
battles  of  the  ancients  fliould  be  defcribed  with  an  or- 
der, perfpicuity,  and  circumftantial  minutenefs;  which 
are  not  to  be  found  in  the  military  writers  of  modern 
times.  Scholars  have  endeavoured  to  explain  this  dif- 
ference, by  obferving  the  immenfe  difproportion,  in 
point  of  dignity  and  abilities,  between  the  military  hi- 
ftorians  of  modern  Europe  and  thofe  of  Greece  and 
Rome.  But  the  difficulty  will  be  better  folved,  Dr 
Gillies  thinks,  by  reflecting  on  the  changes  introduced 
into  the  art  of  war  by  the  change  of  artillery ;  which, 
in  military  operations,  form  the  pivot  on  which  the 
whole  turns.  1.  From  the  nature  of  fire-arms,  modern 
battles  are  involved  in  fmoke  and  confufion.  2.  From 
the  fame  caufe,  modern  armies  occupy  a  much  greater 
extent  of  ground,  and  begin  to  act  at  much  greater 
diftances ;  which  renders  it  more  difficult  to  obferve 
and  afcertain  their  manoeuvres.  3.  The  immenfe  train 
of  artillery,  ammunition,  &c.  required  in  the  practice 
of  modern  war,  gives  a  certain  immobility  to  our  ar- 
mies which  renders  it  impoffible  to  perform,  without 
great  danger,  thofe  rapid  evolutious  in  fight  of  an  ene- 
my, which  fo  often  decided  the  battles  of  the  ancients. 
With  us  almoft  every  thing  depends  on  the  judicious 
choice  of  ground,  a  matter  requiring  greater  military 
genius,  but  not  admitting  the  embellhliments  of  hifto- 
rical  defcription. 

In  the  battles  of  the  Greeks  and  Romans,  the  ex- 
traordinary difproportion  between  the  numbers  flain  on 
the  fide  of  the  victors  and  the  vanquished,  has  been  ob- 
served as  another  remarkable  circumftance.  But  this 
neceffarily  refnlted  from  the  nature  of  their  arms.  Their 
principal  weapons  being  not  miffile,  but  manual,  armies 
could  not  begin  to  aft  till  they  had  approached  fo  near- 
ly to  each  other,  that  the  conquered  found  themfelves 
cut  off  from  all  poflibility  of  retreat.  In  modern  times, 
fuch  confequences  feldom  take  place.  The  ufe  of  fire- 
arms (which  often  renders  the  action  itfelf  more  bloody  ) 
furnilhes  the  defeated  party  with  various  means  of  re- 
treating with  confiderahle  fafety.  The  fphcre  of  mili- 
tary action  is  fo  widely  extended  in  modern  times, 
that  before  the  victors  can  run  over  the  fpace  which  fe- 
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Artillery,  parates  them  from  the  vanqiiifhed,  the  latter  may  fall 
Artohriga.  bad^  and  proceed  with  little  lofs  beyond  their  reach ; 
"  '  and  lhould  any  village,  hedge,  ravine;  &c.  be  found 
in  their  way  may  often  check  the  ardour  of  thepurfucrs. 
Upon  thefe  coniiderations,  the  invention  of  gun-powder 
and  modern  artillery  may  be  faid  to  have  faved  the  ef- 
fulion  of  human  blood.  Equeftrian  engagements  (fince 
the  principles  on  which  cavalry  act.  remain  nearly  the 
fame  in  every  age)  are  ftill  difting^iiflied  by  fimilar  cir- 
cumftauces  to  thofe  which  appear  fo  extraordinary  in 
the  battles  of  antiquity. 

AsriLLEsx-Park,  the  place  in  the  rear  of  both  lines 
in  the  army;  for  encamping  the  artillery,  which  is 
drawn  up  in  lines,  of  which  one  is  formed  by  the 
guns ;  the  ammunition  waggons  make  two  or  three 
lines,  60  paces  behind  the  guns,  and  30  diftant  from 
one  another ,-  the  pontoons  and  tumbrils  make  the  laft 
line.  The  whole  is  furrounded  with  a  rope  which 
forms  the  park  :  the  gunners  and  matroffes  encamp  on 
the  flanks;  and  the  bombardiers,  pontoonmen,  and 
artificers,  in  the  rear. 

Art illekt -Train,  a  certain  number  of  pieces  of 
ordnance,  mounted  on  carriages,  with  all  their  furni- 
ture fit  for  marching. 

ARTIST,  in  a  general  fenfe,  a  perfon  {killed  in 
fome  art.  Mr  Harris  defines  an  artift  to  be,  "  A  per- 
fon poffeffing  an  habitual  power  of  becoming  the  caufe 
of  fome  effect,  according  to  a  fyflem  of  various  and 
well-approved  precepts."     See  Art. 

We  arc  told  *  of  a  privilege  granted  at  Vicenza  to 
artifts,  like  that  of  clergy  in  England:  in  virtue  there- 
of, criminals  adjudged  to  death  fave  their  lives  if  they 
can  prove  themfelves  the  mod  excellent  and  confum- 
mate  workmen  in  any  ufeful  art.  This  benefit  is  al- 
lowed them  in  favorem  artis,  for  the  firft  offence,  ex- 
cept in  fome  particular  crimes,  of  which  coining  is 
one ;  for  here  the  greater  the  artift,  the  more  dan- 
gerous the  perfon. 

Artist  ( Artijla),  in  an  academical  fenfe,  denotes 
a  philofopher  or  proficient  in  the  faculty  of  arts. 

In  the  early  ages  of  univerfities,  the  feven  liberal 
arts  completed  the  whole  courfe  of  ftudy,  or  philofo- 
phy,  as  it  was  called  ;  whence  the  mafters  of  this  fa- 
culty were  denominated  Artifts.  What  they  under- 
ftood  by  the  liberal  arts  ufed  to  be  fummed  up  in  the 
following  Latin  verfc  : 


•Evil,  Dif- 
courfe  of 

Medals, 
p.  337,  &c. 


Lingua,    Tropus, 
AJlra. 


Ratio,    Numerus,  Tonus,  Angulus 


Artist  is  more  peculiarly  ufed  by  Paracelfus  and 
other  adepts,  for  a  chemift  or  alchemift.  We  find 
frequent  mention,  in  authors  of  this  clafs,  of  Elias 
■Artifta,  or  Elias  the  artift,  who  is  to  come  fome  time 
before  the  diffolution  of  the  world,  and  reftore  and  make 
perfeft  all  arts  and  feiences,  but  efpecially  the  gold- 
making  art ;  and  ufher  in  a  truly  golden  age,  or 
millennium.  The  lower  and  meaner  things  in  this 
fublime  art,  Paracelfus  obferves,  God  has  permitted 
to  be  already  difcovered;  but  for  the  greater  and 
more  important  matters,  as  the  tranfmutation  of  other 
metals  into  gold,  they  are  referved  to  the  coming  of. 
Elias  the  artift. 

ARTOBRIG.A,  a  town  of  Vindclicia  (Ptolemy)  : 


Now  Altzlurg,  in  Bavaria,  on  the  Danube,  below  In-  Artocarpu* 

g.olfladt  (Aventinus);  but  Cluverius  fuppofes  it  to  be  *■"■* ' 

Lebsnau,  on  the  Saltzbach,  below  Lauff  en,  in  the  arch- 
bifhopric  of  Saltzburg. 

ARTOCARPUS  (from  «,«,,  tread,  and  »«,*.„, 
fntit),  the  Bread-fruit  Tree:  A  genus  of  the  mo- 
nandria  order,  belonging  to  the  moncecia  clafs  of  plants. 
It  has  a  cylindric  amentum  or  catkin,  which  thickens 
gradually,  and  is  covered  with  flowers  ;  the  male  and 
female  in  different  amentum.  In  the  male,  the  calyx 
is  two-valved,  and  the  corolla  is  wanting.  In  the/«- 
male,  there  is  no  calyx  or  corolla  ;  the  ftylus  is  one, 
and  the  drupa  is  many-celled. 

Though  this  tree  has  been  mentioned  by  many  voya- 
gers, particularly  Dampier,  by  Rumphius,  and  by 
Lord  Anfon,  yet  very  little  notice  feems  to  have  been 
taken  of  it  till  the  return  of  Captain  Wallace  from  the 
South  Seas,  and  fince  that  time  by  others  who  have 
touched  at  Otaheite  and  fome  countries  in  the  Eaft  In- 
dies. Captain  Dampier  relates,  that  in  Guam,  one  of 
the  Ladrone  iflands,  "  there  is  a  certain  fruit  called  the 
bread-fruit,  growing  on  a  tree  as  big  as  our  large  apple- 
trees,  with  dark  leaves.  The  fruit  is  round,  and  grows 
on  the  boughs  like  apples,  of  the  bignefs  of  a  good  pen- 
ny loaf:  when  ripe,  it  turns  yellow,  foft,  andfweet; 
but  the  natives  take  it  green,  and  bake  it  in  an  oven 
till  the  rind  is  black  :  this  they  fcrape  off,  and  eat  the 
inlide,  which  is  foft  and  white,  like  the  infide  of  new- 
baked  bread,  having  neither  feed  nor  ftone ;  but  if  it 
is  kept  above  24  hours  it  is  harfh.  As  this  fruit  is  in 
feafon  eight  months  in  the  year,  the  natives  feed  upon 
no  other  fort  of  bread  during  that  time.  They  told  us 
that  all  the  Ladrone  iflands  had  plenty  of  it.  I  never 
heard  of  it  in  any  other  place." 

Rumphius,  after  defcribing  the  tree,  obferves,  that 
"  the  fruit  is  fhaped  like  a  heart,  and  increafes  to  the 
fize  of  a  child's  head.  Its  furface  or  rind  is  thick, 
green,  and  covered  every  where  with  warts  of  a  qua- 
dragonal  or  hexagonal  figure,  like  cut  diamonds,  but 
without  points.  The  more  flat  and  fmooth  thefe  warts 
are,  the  fewer  feeds  are  contained  in  the  fruit,  and 
the  greater  is  the  quantity  of  pith,  and  that  of  a  more 
glutinous  nature.  The  internal  part  of  the  rind,  or 
peel  confifts  of  a  flefhy  fubftance,  full  of  twifted  fibres, 
which  have  the  appearance  of  fine  wool ;  thefe  adhere 
to,  and  in  fome  meafure  form  it.  The  flefhy  part  of 
this  fruit  becomes  fofter  towards  the  middle,  where 
there  is  a  fmall  cavity  formed  without  any  nuts  or  feeds, 
except  in  one  fpecies,  which  has  but  a  fmall  number, 
and  this  fort  is  not  good  unlefs  it  is  baked,  or  prepared 
fome  other  way  :  but  if  the  outward  rind  be  taken  off, 
and  the  fibrous  flelh  dried  and  afterwards  boiled  with, 
meat  as  we  do  cabbage,  it  has  then  the  taftc  of  arti- 
choke bottoms.  The  inhabitants  of  Amboyna  drefs 
it  in  the  liquor  of  cocoa-nuts :  but  they  prefer  it  roaft- 
ed  on  coals  till  the  outward  part  or  peel  is  burnt.  They 
afterwards  cut  it  into  pieces,  and  eat  it  with  the  milk. 
of  the  cocoa-nut.  Some  people  make  fritters  of  it, 
or  fry  it  in  oil;  and  others,  as  the  Sumatrians,  dry  the 
internal  foft  part,  and  keep  it  to  ufe  inftead  of  bread 
with  other  food.  It  affords  a  great  deal  ofnourilh- 
ment,  and  is  very  fatisfying,  therefore  proper  for  hard- 
working people  ;  and  being  of  a  gantle  aftringent  qua- 
lity, is  good  for  perfons  of  a  laxative  habit  of  body. 

It 
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Atfooirpu')  It  is  mora  nourifhing  boiled  in  our  manner  with  fat 

' " '  meat  than  roafted  on  coals.     The  milky  juice  which 

diftils  from  the  trunk,  boiled  with  the  cocoa-nut  oil, 
makes  a  very  ftrong  bird-lime.  This  tree  is  to  be  found 
on  the  eaftern  parts  of  Sumatra,  and  in  the  Malay  lan- 
guage is  called  foccus  and  foccum  capas.  It  grows  like- 
wife  about  the  town  of  Bantam  in  Java,  and  in  Ba- 
lega  and  Madura,  and  is  known  there  by  the  name  of 
foccum." 

In  Anfon's  voyage  we  are  informed,  "  that  the  rima, 
or  bread-fruit  tree,  is  common  in  all  the  Ladrone  iflands 
and  fome  of  the  Philipines.  It  is  fomewhat  larger 
than  our  apple-tree,  and  bears  a  broad  dark-coloured 
leaf  with  five  indentures  on  each  fide.  The  fruit  hangs 
on  boughs  like  apples  ;  and  is  of  the  fize  of  a  penny 
loaf,  with  a  thick  tough  rind,  which  when  full  ripe 
turns  yellow.  The  natives  gather  it  before  it  is  quite 
ripe,  and  bake  it  till  the  craft  is  pretty  black  ;  then 
they  rafp  it,  and  there  remains  a  pretty  loaf,  with  a 
tender  yellow  cruft,  and  the  crumb  of  it  is  foft  and 
fweet  as  a  new-baked  roll  :  it  is  without  any  feeds  or 
Hones.  This  fruit  the  inhabitants  enjoy  for  about  fe- 
ven  months  ;  during  which  they  never  eat  any  other 
kind  of  bread  :  but  they  are  obliged  to  bake  it  every 
day  ;  for  when  it  grows  a  little  ftale,  it  becomes  harfh 
and  hufky,  fomewhat  like  thepotatoe-bread  made  in  the 
weft  of  England.  There  is,  however,  a  remedy  for 
this  ;  which  is  cutting  the  loaf  into  dices  when  it  is 
new,  and  drying  it  in  the  fun,  by  which  it  is  changed 
into  the  pleafanteft  rulk  that  can  be  eaten." 

Captain  Cook,  in  his  voyage,  obferves,  that  this 
fruit  not  only  ferves  as  a  fubflitute  for  bread  among 
the  inhabitants  of  Otaheite  *  and  the  neighbouring 
illands,  but  alfo,  varioufly  dreffed,  compofes  the  prin- 
™ufCaP- z\ pal  part  of  their  food.  It  grows  on  a  tree  that  is 
about  the  fize  of  a  middling  oak  ;  its  leaves  are  fre- 
quently a  foot  and  an  half  long,  of  an  oblong  fhape, 
deeply  finuated  like  thofe  of  the  fig-tree,  which  they 
refemble  in  colour  and  confiftence,  and  in  the  exfuding 
of  a  milky  juice  upon  being  broken.  The  fruit  is  about 
the  fize  and  fhape  of  a  new-born  child's  head  ;  and  the 
furface  is  reticulated  f,  not  much  unlike  a  truffle  ;  it 
is  covered  with  a  thin  fkin,  and  has  a  core  about  as 
big  as  the  handle  of  a  fmall  knife.  The  eatable  part 
lies  between  the  fkin  and  the  core  ;  it  is  as  white  as 
fnow,  and  fomewhat  of  the  confiftence  of  new  bread  ; 
it  muft  be  roafted  before  it  is  eaten,  being  firfl  divided 
into  three  or  four  parts  ;  its  tafte  is  iniipid,  with  a 
flight  fweetnefs  fomewhat  refembling  that  of  the  crumb 
of  wheaten  bread  mixed  with  a  Jerufalem  artichoke. 
This  fruit  is  alfo  cooked  dn  a  kind  of  oven,  which  ren- 
ders it  foft,  and  fomething  like  a  boiled  potatoe  ;  not 
quite  fo  farinaceous  as  a  good  one,  but  more  fo  than 
thofe  of  the  middling  fort.  Of  the  bread-fruit  they 
alfo  make  three  difhes,  by  putting  either  water  or  the 
milk  of  the  cocoa-nut  to  it,  then  beating  it  to  a  pafle 
with  a  flone  peflle,  and  afterwards  mixing  it  with  ripe 
plantains,  bananas,  or  the  four  pafle  which  they  call 
mahle. 

The  mahie,  which  islikewife  made  to  ferve  as  a 
fuccedaneum  for  ripe  bread-fruit  before  the  feafon  conies 
on,  is  thus  made  :  The  fruit  of  the  bread-tree  is  ga- 
thered juft  before  it  is  perfectly  ripe  ;  and  being  kid 
iu  heaps,  is  clolely  covered  with  leaves  :  in  thisftate 
it  undergoes  a  fermentation,  and  becomes  difagreeably 
Vol.  II. 
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fweet ;  the  core  is  then  taken  out  entire,  which  is  done  . 
by  gently  pulling  out  the  ftalk,  and  the  reft  of  the 
fruit  is  thrown  into  aholc  which  is  dugfor  that  purpofe 
generally  in  the  houfes,  and  neatly  lined  in  the  bot- 
tom and  fides  with  grafs  :  the  whole  is  then  covered 
with  leaves  and  heavy  ftones  laid  upon  them  ;  in  this 
ftate  it  undergoes  a  fecond  fermentation,  and  becomes 
four,  after  which  it  will  fuller  no  change  for  many 
months.  It  is  taken  out  of  the  hole  as  it  is  wanted 
for  ufe  ;  and  being  made  into  balls,  it  is  wrapped  up 
in  leaves  and  baked  :  after  it  is  drefled,  it  will  keep 
five  or  fix  weeks.  It  is  eaten  both  cold  and  hot  ;  and 
the  natives  feldom  make  a  meal  without  it,  though  to 
Europeans  the  tafte  is  as  difagrceable  as  that  of  a 
pickled  olive  generally  is  the  firlt  time  it  is  eaten.  The 
fruit  itfelf  is  in  feafon  eight  months  in  the  year,  and 
the  mahie  fupplies  the  inhabitants  during  the  other 
four. 

To  procure  this  principal  article  of  their  food  (the 
bread-fruit),  cofts  thefe  happy  people  no  trouble  or  la- 
bour except  climbing  up  a  tree:  the  tree  which  pro- 
duces it  does  not  indeed  grow  fpontaneoufly  ;  but  if  a. 
man  plants  ten  of  them  in  his  life-time,  which  he  may 
do  in  about  an  hour,  he  will  as  completely  fulfil  his 
duty  to  his  own  and  future  generations,  as  the  native 
of  our  lefs  temperate  climate  can  do  by  ploughing  in 
the  cold  of  winter,  and  reaping  in  the  lummer's  hear, 
as  often  as  thefe  feafons  return  ;  even  if,  after  he  has 
procured  bread  for  his  prefent  houfehold,  he  fhould 
convert  a  furplus  into  money,  and  lay  it  up  for  his  chil- 
dren. 

There  are  two  fpecies  of  artocarpus,  viz.  the  incifus, 
with  gafhed  leaves  ;  and  the  integrifolia,  with  entire 
leaves.  There  is  alfo  faid  to  be  another  diftinftion,  in- 
to that  which  bears  fruit  with  ftones  or  feeds,  and 
that  in  which  the  fruit  has  none.  The  parts  of 
fructification  of  that  tree  which  bears  the  fruit  without 
ftones  are  defective.  The  amentum, or  catkin,  which 
contains  the  male  parts,  never  expands.  The  ftyli, 
or  female  part  of  the  fruit,  are  likewife  deficient. 
From  which  it  follows,  that  there  can  be  no  ftones  or 
feeds,  and  therefore  that  this  tree  can  be  propagated 
only  by  fuckers  or  layers  ;  although  it  is  abundantly, 
evident,  that  it  muft  originally  have  proceeded  from 
the  feed-bearing  bread-fruit  tree.  Inftances  of  this 
kind  we  fometimes  find  in  European  fruits;  fuch  as 
the  barberry,  and  die  Corinthian  gripe  from  Zanc 
commonly  called  currants,  which  can  therefore  be  in-, 
creafed  only  by  layers  and  cuttings.  Dr  Solander  was 
affured  by  the  oldeft  inhabitants  of  Otaheite  and  the 
adjoining  iflands,  that  they  well  remember  there  was. 
formerly  plenty  of  the  feed-bearing  bread-fruit ;  but 
they  had  been  neglected  upon  account  of  the  preference- 
given  to  the  bread-fruit  without  feeds,  which  they  pro- 
pagate by  fuckers. 

AR.TOIS,  a  province  of  France,  and  one  of  the 
fineftand  moft  fertile  in  the  wholekingdoni;  formerly 
it  was  one  of  the  17  provinces  of  the  Netherlands,  but 
now  belongs  entirely  to  France.  The  names  of  Ar- 
tois,  and  Arras  its  capital,  are  derived  from  the  Atre- 
bates,  a  people  of  Gallia  Belgica,  mentioned  by  Ju- 
lius Csefar.  Its  greateft  length  from  north  to  fouth 
is  about  24  leagues,  and  its  breadth  about  12,  being 
bounded  to  the  fouth  and  weft  by  Picardy,  to  the  eaft 
by  Hainault,  and  to  the  north  by  Flanders,  A  con- 
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fiderable  trade  is  carried  on  in  the  province  in  grain, 
flax,  hops,  wool,  and  linen  cloth.  The  Hates,  who 
meet  regularly  once  a-year,  confift  of  the  clergy,  no- 
bility, and  commoners ;  and  fit  generally  a  fortnight  at 
Arras  :  their  chief  bulinefs  is  to  deliberate  on  the  ways 
and  means  to  raife  the  money  which  the  king  demands 
of  them,  and  which  ufually  amounts  to  about  400,000 
livres,  exclufive  of  forage-money.  The  molt  confider- 
able  places  in  Artois  are,  Arras  the  capital,  Bapaume, 
Bethune,  St  Venant,  and  St  Omer. 

ARTOLICA  (anc.  geog.),  a  town  of  the  Salafiii, 
in  Gallia  Cifpadana,  (Antonine)  ;  at  the  foot  of  the 
Alps  :  now  called  la  Tnile  by  the  inhabitants,  a  ham- 
let of  Savoy,  in  the  duchy  of  Aouft,  at  the  foot  of 
mount  St  Bernard  the  Lefs. 

ARTOTYR1TES,  a  Chriftian  feci,  in  the  primi- 
tive church,  who  celebrated  the  eucharift  with  bread 
and  cheefe,  faying,  that  the  firft  oblations  of  men  were 
not  only  of  the  fruit  of  the  earth,  but  of  their  flocks. 
The  word  is  derived  from  «f  t©»,  bread,  and  -ri/poo, 
cheefe. 

The  Artotyrites  admitted  women  to  the  prieflhood 
and  epifcopacy  ;  and  Epiphanius  tells  us,  it  was  a  com- 
mon thing  to  fee  feven  girls  at  once  enter  into  their 
church,  robed  in  white,  and  holding  a  torch  in  their 
hand  ;  where  they  wept,  and  bewailed  the  wretched- 
nefs  of  human  nature,  and  the  miferies  of  this  life. 

ARUA  (anc.  geog.),  a  town  of  Bastica,  of  the  re- 
fort  of  the  Conventus  Hifpalenfis,  (Pliny):  now  Alc- 
clea,  a  citadel  of  Andalulia,  on  the  Bsetis,  or  Guadal- 
quiver,  feven  leagues  above  Seville. 

ARVALES  fratres,  in  Roman  antiquity,  a  col- 
lege of  1 2  priefts,  inftituted  by  Romulus,  and  chefen 
out  of  the  moft  noble  families,  himfelf  being  one  of 
that  body  :  they  affifted  in  the  facrifices  of  the  amber- 
valia  annually  offered  to  Ceres  and  Bacchus,  for  the 
profperity  of  the  fruits  of  the  earth;  when  they  wore 
on  their  heads  crowns  made  of  ears  of  corn. — The  ori- 
ginal of  this  inftitution  was  as  follows  :  Acca  Lauren- 
lia,  Romulus's  nnrfe,  was  accuftomed  once  a-year  to 
make  a  folemn  facrifice  for  a  bleffing  on  the  fields,  her 
12  fons  always  affifting  her  in  the  folemnity  ;  but  at 
laft  lofing  one  of  her  fons,  Romulus  offered  himfelf  to 
fupply  his  place,  and  gave  this  fmall  fociety  the  name 
c(  Arvalei  fratres.  This  order  was  in  great  repute  at 
Rome  :  they  held  the  dignity  for  life,  and  never  loft  it 
upon  account  of  imprifonment,  banifhment,  or  any  o- 
tber  accident. 

ARUBA,  a  fmall  ifland  on  the  coaft  of  Terra  Fir- 
ma,  fubjecT:  to  the  Dutch,  and  fituated  in  W.  Long. 
69.  go.  N.  Lat.  12.  30. 

ARUCI  (anc.  geog.),  a  town  of  the  Cehici,  in  the 
north  of  Lufitania,  (Antonine,  infeription)  ;  called  alfo 
Aruci  Novcm,  to  difthiguilh  it  from  the  following  : 
Now  fuppofed  to  be  Moura,  a  fmall  city  of  Portugal, 
near  the  confluence  of  the  Ardila  and  Guadalquiver. 

Aruci  Vetus  (anc.  geog.),  a  fmall  city  of  the 
Turdetani,  in  Bastica,  (Ptolemy) ;  now  Aroche,  a  ham- 
Jet  of  Andalufia,  on  the  confines  of  Portugal  and  Ef- 
tramadura,  on  the  river  Gama,  feven  leagues  to  the 
call  of  Aruci  Novum  or  Moura.  From  it  a  mountain, 
in  its  neighbourhood,  takes  the  name  Afucitanus.  Now 
U  Sierra  de  Aroche. 

ARUCIA  (anc.  geog.),  a  town  of  Illyria,  in  the 


inland  part  of  Liburnia,  (Ptolemy):  Now  Bregna; 
according  to  fome  ;  but  Ottofchatz,  according  toothers  ; 
a  citadel  of  Morlachia. 

ARVERNI,  an  appellation  early  ufed  for  the  capi- 
tal of  the  Arverni,  according  to  the  cuftom  of  the  lat- 
ter ages  of  naming  towns  from  the  people  ;  it  was  for- 
merly called  Neiuofliis,  (Strabo).  The  Arvsrni,  a  brave 
and  ancient  people,  and  one  of"  the  moft  powerful  na- 
tions of  Gaul,  claimed  affinity  with  the  Romans,  as 
defcendants  from  Antenor,  (Lucan) :  and  after  their 
conqueft  by  the  Romans,  their  ancient  liberty  was  pre- 
ferved  to  them  on  account  of  their  bravery,  (Pliny). 
Above  1000  years  ago  the  town  was  called  Clarus  Moris, 
from  its  fituation,  (Valefius.)  Now  Clermont,  in  Au- 
vergne,  E.  Long.  3.  20.  N.  Lat.  45.  42. 

ARVIL-sutper,  a  feaft  or  entertainment  made  at 
funerals,  in  the  north  part  of  England.  Arvil-bread  is 
the  bread  delivered  to  the  poor  at  funeral  folemnities  : 
and  arvil,  arval,  arfal,  are  ufed  for  the  burial  or  fune- 
ral rites  ;  as, 

Come,  bring  my  jerkin,  Tibb,  I'll  to  the  arvil  ; 
Yon  man's  dea  fcuy  feoun,  it  makes  me  marvil . 

Torkjh.  Dial.  p.  j8. 

ARVIRAGUS,  an  ancient  Britifh  king  who  flou- 
riflicd  in  the  time  of  the  emperor  Domitian.  He  gain- 
ed a  complete  victory  over  Claudius  :  but  being  foon 
after  befieged  in  the  city  of  Winchefter,  he  made  a 
treaty  with  the  Romans,  and  married  the  emperor's 
daughter  Genuifla.  This  monarch  lived  to  a  good  old 
age  :  he  confirmed  the  ancient  laws,  enacted  new  ones, 
and  liberally  rewarded  perfons  of  merit. 

ARUM,  wakerobin,  or  cucKOW-piNT  :  Agenus 
of  the  polyandria  order,  belonging  to  the  gynandria 
clafs  of  plants ;  and  in  the  natural  method  ranking  un- 
der the  2d  order,  Piperita.  The  fpatha  is  monophyl- 
lous,  and  cowl-fhaped  ;  the  fpadix  is  naked  above,  fe- 
male below,  and  ftamen'd  in  the  middle. — The 

Species  are  22  ;  of  which  the  moft  remarkable  are 
the  following.  1.  The  maculatum,  or  common  wake- 
robin,  grows  naturally  in  woods  and  on  fhady  banks  in 
moft  parts  of  Britain.  The  leaves  are  halberd-fhaped, 
very  entire,  and  fpotted  ;  the  berries  numerous,  grow- 
ing in  a  naked  clufter.  The  flowers  appear  in  April ; 
and  their  wonderful  ftrufture  hath  given  rife  to  many 
difputes  among  the  botanifts.  The  receptacle  is  long, 
in  the  fhape  of  a  club,  with  the  feed-buds  furronnding 
its  bafe.  The  chives  are  fixed  to  the  receptacle  amongft 
the  feed-buds,  fo  that  there  is  no  occafion'for  the  tips 
to  be  fupported  upon  threads,  and  therefore  they  have 
none  ;  but  they  are  fixed  to  the  fruit-ftalk,  and  placed 
between  two  rows  of  tendrils  :  the  point  in  difpute  is 
what  is  the  ufe  of  thofe  tendrils  ?  2.  The  probofcidium. 
3.  The  arifarium.  4.  The  tenuifolium.Thefe  three  fpe- 
cies  have  ufually  been  feparatcd  from  this  genus,  and 
diftinguiflied  by  the  general  name  of  arifarum,or  friar' s 
cowl,  on  account  of  the  rcfemblance  of  their  flowers  to 
the  lhape  of  the  cowls  worn  by  friars.  The  flowers  ap- 
pear in  April.  5.  The  italicum,  is  a  native  of  Italy, 
Spain,  and  Portugal.  The  leaves  rife  a  foot  and  an 
half  high,  terminating  in  a  point;  they  are  yery  large, 
and  finely  veined  with  white,  interfperfed  with  black 
fpots,  which,  togethcrwith  the  fine  mini  nggreen,  make 
a  pretty  variety.     The  flowers  grow  near  a  foot  high ; 
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Aram,  and  have  very  long  upright  fpathas,  which  are  of  a  pale 
— -v— ■*  green.  They  appear  in  the  end  of  April,  or  begin- 
ning of  May.  6.  The  dracunculus,  or  common  dra- 
gons, grows  naturally  in  moft  of  the  fouthern  parts  of 
Europe.  It  hath  a  ftraight  ftalk  three  or  four  feet  high, 
which  is  fpotted  like  the  belly  of  a  fnakc  :  at  the  top 
it  is  fpread  out  into  leaves,  which  are  cut  into  feveral 
narrow  fegments  almoft  to  the  bottom,  and  are  fpread 
open  like  a  hand  ;  at  the  top  of  the  ftalk  the  flower  is 
produced,  which  is  in  fliape  like  the  common  arum, 
having  a  long  fpatha  of  a  dark  purple  colour,  Handing 
erect,  with  a  large  piftil  of  the  fame  colour,  fo  that 
when  it  is  in  flower  it  makes  no  unpleafing  appear- 
ance ;  but  the  flower  hath  fo  ftroug  a  fcent  of  carrion, 
that  few  people  can  endure  it,  for  which  reafon  it  hath 
been  banifhed  moil  gardens.  7.  The  trilobatum,  or 
arum  of  Ceylon,  is  a  native  of  that  idand  andfome  other 
parts  of  India;  fo  is  very  impatient  of  cold.  It  is  alow 
plant  j  the  flower  rifes  immediately  from  the  root, 
itanding  on  a  very  Ihort  footftalk  :  the  fpatha  is  long, 
erect,  and  of  a  fine  fcarlet  colour,  as  is  alfo  the  piftil. 
8.  The  colocalia.  9.  The  divaricatum,  with  fpear- 
fhaped  leaves.  10.  The  pcregrinum,  or  elder.  11.  The 
efculentmn,  or  eatable  arum.  12.  The  fagittifolium,  or 
greateft  Egyptian  arum.  All  thefe  fpecies  have  mild 
roots,  which  are  eaten  by  the  inhabitants  of  the  hot 
countries,  where  they  grow  naturally  ;  and  fomeofthem 
are  cultivated  by  the  inhabitants  of  the  fugar  colonies, 
where  their  roots  arc  conftantly  eaten,  as  alfo  the  leaves 
of  fome  of  them,  particularly  thofe  of  the  efculentum, 
which  they  call  Indian  kale  ;  and  which,  in  thofecoun- 
tries  where  many  of  the  efculent  vegetables  of  England 
are  with  difficulty  prodnced,  proves  a  good  fuccedane- 
um.  13.  The  arborefcens,  or  dumb  cane,  is  a  native 
of  the  fugar  iflands  and  warm  parts  of  America,  where 
it  grows  chiefly  on  low  grounds.  All  the  parts  of  it  a- 
bound  with  an  acrid  juice  ;  fo  that  if  a  leaf  or  part  of 
the  ftalk  is  broken  and  applied  to  the  tip  of  the  tongue, 
it  occafions  a  very  painful  fenfation  and  a  great  defluxion 
offaliva.  The  ftalks  of  this  plant  are  fometimes  ap- 
plid  to  the  months  of  the  negroes  by  way  of  punifh- 
ment. 

Culture.  All  the  fpecies  of  this  plant  are  hardy, 
except  the  trilobatum  and  the  arborefcens.  The  for- 
mer in uft  be  kept  conftantly  in  a  ftove,  and  the  laft  in 
a  moderate  hot-bed.  The  arborefcens  is  propagated 
by  cutting  off  the  ftalks  into  lengths  of  three  or  four 
joints,  which  muft  be  left  to  dry  fix  weeks  or  two 
months  •  for  if -the  wounded  part  is  not  perfectly  heal- 
ed over  before  the  cuttings  are  planted,  they  will  rot 
and  decay.  They  are  then  to  be  planted  in  fmall  pots 
filled  with  light  fandy  earth,  and  plunged  in  a  mode- 
rate hot-bed  of  tan,  obferving  to  let  them  have  little 
water  till  they  have  taken  good  root. 

Medicinal  Ufss.  The  roots  of  the  maculatum  and 
dracunculus  are  ufed  in  medicine,  and  differ  in  nothing 
bnt  that  the  latter  is  fomewhat  ftronger  than  the  for- 
mer. All  the  parts  of  the  arum,  particularly  the  root, 
have  an  extremely  pungent,  acrimonious  tafte  ;  if  the 
root  be  but  lightly  chewed,  it  continues  to  burn  and 
vellicate  the  tongue  for  fome  hours,  occafioning  at  the 
fame  time  a  conliderable  third  :  thefe  fymptoms  are  al- 
leviated by  butter,  milk,  or  oily  liquors.  Dried  and 
kept  for  fome  time,  it  lofes  much  of  its  acrimony,  and 


becomes  at  length  an  almoft  infipid  farinaceous. ftib-   Aronda 

fiance.  Arundel. 

This  root  is  a  powerful  flimulant  and  attenuate  It 
is  reckoned  a  medicine  of  great  efficacy  in  fome  cachec- 
tic and  chlorotic  cafes,  in  weaknefs  of  the  flomach  oc- 
cafioned  by  a  load  of  vifcid  phlegm.  Great  benefit  has 
been  obtained  from  it  in  rheumatic  pains,  particularly 
thofe  of  the  fixed  kind,  and  which  were  featcd  deep.  In 
thefe  cafes  it  may  given  from  ten  grains  to  a  fcruple 
of  the  frefh  root  twice  or  thrice  a-day,  made  into  a  bo- 
lus or  etnulfion  with  unctuous  and  mucilaginous  li  h- 
ftances,  which  cover  its  pungency,  and  prevent  its  mak- 
ing any  painful  iinpreflion  on  the  tongue.  It  general- 
ly excites  a  flight  tingling  fenfation  through  the  whole 
habit,  and,  when  the  patient  is  kept  warm  in  bed, 
produces  a  copious  fweat. 

The  arum  was  formerly  an  ingredient  in  an  officinal 
preparation,  the  compound  powder  ;  but  in  that  iorm 
its  virtues  are  very  precarious.  Some  recommended  a 
tincture  of  it  drawn  with  wine  ;  bnt  neither  wine,  wa- 
ter, nor  fpirits,  extract  its  virtues. 

ARUNDA,  a  town  of  Hifpania  Bsetica,  on  the  An- 
nas, or  Guadiana,  (Ptolemy,  Pliny) :  Now  faid  to  be 
Ronda,  in  the  province  of  Granada,  on  the  confines  of 
Andalufia.     W.  Long.  5.  40.  Lat.  36.  26. 

ARUNDEL  (Thomas),  archbifhop  of  Canterbury 
in  the  reign  of  Richard  II.  Henry  IV.  and  Henry  V. 
He  was  the  fecond  fon  of  Robert  Earl  of  Arundel  and 
Warren,  and  brother  of  Richard  Earl  of  Arundel  who 
was  beheaded.  At  22  years  of  age,  from  being  arch- 
deacon of  Taunton  he  was  railed  to  the  bilhopric  of 
Ely,  the  61I1  of  April  1375,  in  the  reign  of  Edward 
III.  He  was  a  great  benefactor  to  the  church  and 
palace  of  this  fee  ;  among  other  donations  he  gave  a 
curious  table  of  mafly  gold,  adorned  with  precious 
ftones,  which  had  been  given  to  prince  Edward  by  the 
king  of  Spain,  and  fold  by  the  latter  to  Bilhop  Arun- 
del. In  1386,  he  was  appointed  lord  chancellor  of 
England  ;  two  years  after,  he  was  tranflated  to  the  fee 
of  York;  and,  in  1316,  was  advanced  to  the  archipif- 
copal  fee  of  Canterbury,  when  he  refigned  the  chan- 
cellorfliip.  This  was  the  firft  inftance  of  the  transla- 
tion of  an  archbilhop  of  York  to  the  fee  of  Canterbury. 
Scarcely  was  he  fixed  in  this  fee,  when  he  hadacomeft 
with  the  univerlity  of  Oxford  about  the  right  of  viii- 
tation.  The  affair  was  referred  to  king  Richard,  svho 
determined  it  in  favour  of  the  archbifhop.  At  his  vi- 
fitatkm  in  London,  he  revived  an  old  conftitution,  by 
which  the  inhabitants  of  the  refpective  parifhes  were 
obliged  to  pay  to  their  rector  oue-half-penny  in  the 
pound  out  of  the  rent  of  their  houfes.  In  the  fecond 
year  of  his  tranllation,  a  parliament  being  held  atLon- 
don,  the  commons  with  tke  king's  leave  impeached 
the  archbilhop,  together  with  his  brother  the  earl  of 
Arundel,  and  the  Duke  of  Glocefter,  of  high  treafon. 
The  archbifhop  was  fentencedtobc  banifhed,  and  with- 
in forty  days  to  depart  the  kingdom  on  pain  of  death. 
He  retired  firft  to  France  ;  and  then  to  the  court  of 
Rome,  where  Pope  Boniface  IX.  gave  him  a  kind  re- 
ception. About  this  time  the  Duke  of  Lancafter  (af- 
terwards Henry  IV.)  was  in  France,  having  been  ba- 
niflied by  king  Richard.  The  nobility  and  others,  tired 
with  the  oppreffions  of  Richard,  folicited  the  Duke  to 
take  the  crown.  This  their  requeft  they  drew  up  in  a 
3  B  2  >  letter, 
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Arundel,  letter,  and  Tent  it  over  by  faithful  meficngers  to  arch- 
»— -v— '  billiop  Arundel,  defiring  hira  to  be  their  advocate  on 
this  occafion  with  the  Duke.  The  archbifliop,  being  a 
fellow-fufTerer,  gladly  accepted  the  office  ;  and  went 
with  the  meflengers  to  the  Duke  at  Paris,  where  they 
delivered  the  letters  from  the  nobles  and  commons  of 
England,  and  the  archbilhop  feconded  them  with  the 
heft  arguments  lie  could  invent.  The  inviting  offer, 
after  fome  objections  which  were  eafily  obviated,  the 
Dake  accepted  ;  and  upon  his  acceffion  to  the  throne, 
Arundel,  who  had  returned  with  him  to  England,  was 
reftored  to  his  fee.  In  the  firft  year  of  this  prince's 
reign.  Arundel  fnmmoned  a  fyiiod  which  fat  at  St 
Paul's.  The  next  year  the  commons  moved  that  the 
revenues  of  the  church  might  be  applied  to  the  fervice 
of  the  public  ;  but  Arundel  oppofed  the  motion  with 
fuch  vigour,  that  it  was  thrown  afide.  In  the  year  1408, 
Arundel  began  to  exert  himfelf  againft  the  Lollards, 
or  Wickliffites  ;  and  his  zeal  for  fupprcfling  that  feci: 
carried  him  to  feveral  unjuftifiable  feverities  againftthe 
heads  of  it,  particularly  againft  Sir  John  Oldcaftle  and 
Lord  Cobham.  He  alfo  procured  a  fynodical  conftitu- 
tion,  which  forbad  the  tranflation  of  the  Scriptures 
into  the  vulgar  tongue.  This  prelate  died  at  Canter- 
bury, Feb.  20th,  1 413,  of  an  inflammation  in  his  throat, 
with  which  he  was  feized  (as  it  is  pretended)  whilft 
he  was  pronouncing  fentence  upon  Lord  Cobham.  The 
Lollards  aflerted  this  to  be  a  judgment  from  God  ; 
and  indeed  Billiop  Goodwin  fpeaks  in  the  fame  manner, 
faying  "He  who  had  with-held  from  the  people  the 
word  of  God,  the  food  of  the  foul,  by  the  jtift  judge- 
ment of  God  had  his  throat  fo  clofed,  that  he  could 
not  fpeak  a  finglc  word,  norfwallow  meat  or  drink,  and 
v.as  fo  ftarved  to  death."  He  was  buried  in  the  cathe- 
dral church  of  Canterbury,  near  the  weft  end,  under 
a  monument  erected  by  himfelf  in  his  lifetime.  To 
this  church  he  was  a  confiderable  benefactor  :  for  he 
built  the  lantern-tower  and  great  part  of  the  nave  ; 
gave  a  ring  of  five  bells,  called  from  him  Arundel's 
ring  ;  feveral  rich  veftments,  a  mitre  enchafed  with 
jewels,  a  filver  gilt  crofier,  and  two  golden  chalices. 

Arundel,  a  borough  and  market  town  in  Suflex, 
feated  on  the  north-weft  fide  of  the  river  Arun,  over 
■which  there  is  a  bridge.  It  had  a  harbour,  wherein  a 
Ihip  of  100  ton  burthen  might  ride  ;  but  the  fea  had 
ruined  it  fo  far,  that,  in  1733,  an  act  pafled  for  re- 
pairing it,  and  for  erecting  new  piers,  locks,  &c.  The 
caftle,  which  gives  the  title  of  earl  to  its  poffeiTors,  is 
feated  on  the  eaft  of  the  Tame,  and  is  reputed  to  be  a 
mile  in  compafs.  It  fends  two  members  to  parliament ; 
and  is  J$  miles  fouth-weft-by-fouth  of  London,  and 
10  miles  eaft  of  Chichefter.  Arundel  is  the  premier 
earldom  in  England,  belonging  to  the  illuftrious  family 
of  Norfolk  ;  and  is  the  only  title  in  England  that  goes 
along  with  the  lands.  W.  Long.  o.  25.  N.  Lat.  jo. 
45- 

Arundel  Oil,  in  the  materia  jnedica.  At  Bom- 
bay, Gambroon,  and  Surat,  in  the  Eaft  Indies,  there 
grows  a  tree  which  bears  a  nut  inclofcd  in  a  rough 
hulk,  which  refembles  much  the  horfe-chefnut ;  and 
the  kernel  of  the  nut  yields  an  oil  by  exprelTwn,  which 
is  of  a  purgative  nature.  A  tea-fpoonful  of  it  is  rec- 
koned a  dofc.  The  tree  goes  by  the  name  of  the  A- 
rundcl  tree  at  Bombay,  and  its  oil  by  that  of  the  Arun- 


del oil.  Mr.  Sinclair,  one  of  the  furgeons  belonging  to 
the  royal  regiment  of  artillery,  who  was  formerly  furge- 
on  to  an  Eaft  India  fhip,  gave  Dr  Monro  of  London  a  ' 
fmall  bottle  full  of  this  oil,  which  he  faid  was  much 
ufed  for  the  cure  of  the  dyfemery  in  India,  and  that  he 
had  given  it  in  four  recent  cafes  of  dyfentery  with  fuc- 
cefs. — Dr  Monro  thinks  it  probable  that  this  is  the  oil  of 
the  purging  nuts  mentioned  in  Dale's  Pharmacologic, 
which  are  got  from  the  tree  called  Lignum  Moluccenfc, 
Pavana  diilum,  fruftu  avellanee,  J.  B.  r.  342  ;  and 
pinus  Indica,  nucleo  purgante,  C.  B.  492  ;  and  the 
palma  Chrifti  Indica,  Turnefort,  Mat.  Med. 

ARUNDELIAN  Marbles  ,Oxford  Marbles, 
or  Parian  Chronicle,  arc  ancient  ftones  (as  has 
been  fuppofed),  whereon  is  inferibed  a  chronicle  of  the 
city  of  Athens,  engraven  in  capital  letters  in  the  ifland 
of  Paros,  one  of  the  Cycladcs,  264  years  before  Jefus 
Chrift.  They  take  their  firft  name  from  Thomas  Earl 
of  Arundel,  who  procured  them  out  of  the  Eaft,  or  from 
Henry  his  grandfon,  who  prefented  them  to  the  Uni- 
verfity  of  Oxford. 

The  Arundelian  Marbles,  in  their  perfect  fiate, 
contained  a  chronological  detail  of  the  principal  events 
of  Greece  during  a  period  of  1318  years,  beginning 
with  Cecrops,  before  Chrift  15S2  years,  and  ending 
with  the  arcbonfhip  of  Diognetus,  before  Chrift  264. 
But  the  chronicle  of  the  laft  90  years  is  loft  ;  fo  that 
the  part  now  remaining  ends  at  the  archonlhip  of  Dio- 
timus,  354  years  before  the  birth  of  Chrift  :  and  in 
this  fragment  the  infeription  is  at  prefent  fo  much  cor- 
roded and  effaced,  that  the  fenfe  can  only  be  difcovered 
by  very  learned  and  induftrious  antiquaries  ;  or,  more 
properly  fpeaking,  fupplied  by  their  conjectures. 

This  chronicle,  and  many  other  relics  of  antiquity, 
real  or  pretended,  were  purchafed  in  Afia  Minor,  in 
Greece,  or  in  the  illands  of  the  Archipelago,  by  MrWil- 
liam  Petty,  who  in  the  year  1624  was  fern  by  Thomas 
Earl  of  Arundel  for  the  purpofe  of  making  fuch  collec- 
tions for  him  in  the  Eaft.  They  were  brought  into  Eng- 
land about  the  beginning  of  the  year  1627,  and  placed 
in  the  gardens  belonging  to  Arundel-houfe  in  London. 

Soon  after  their  arrival  they  excited  a  general  cu- 
riofity,  and  were  viewed  by  many  inquifiiive  and  learn- 
ed men;  among  others  by  Sir  Robert  Cotton,  who  pre- 
vailed upon  Selden  to  employ  his  abilities  in  explaining 
the  Greek  inferiptions.  Selden  and  two  of  his  friends, 
Patrick  Young,  or,  as  he  ftyled  himfelf  in  Latin,  Pa. 
tricus  Junius,  and  Richard  James,  immediately  com- 
menced their  operations,  by  cleaning  and  examining 
the  marble  containing  the  Smyrnean  and  Magnefian 
league,  and  afterwards  proceeded  to  the  Parian  Chro- 
nicle. The  following  year  Selden  publiihed  a  fmall  vo- 
lume in  quarto,  including  about  39  inferiptions  copied 
from  the  marbles. 

In  the  turbulent  reign  of  Charles  I.  and  the  fubfe- 
quent  ufurpation,  Arundel-houfe  was  often  deferted  by 
the  illuftrious  owners  ;  and,  in  their  abfence,  fome  of 
the  marbles  were  defaced  and  broken,  and  others  cither 
ftolen  or  ufed  for  the  ordinary  purpofes  of  architecture. 
The  chronological  marble,  in  particular,  was  unfortu- 
nately broken  and  defaced.  The  upper  part,  contain- 
ing 31  epochas,  is  faid  to  have  been  worked  up  in  re- 
pairing a  chimney  in  Arundel-houfe. 

In  the  year  1667,  the  Hon.  Henry  Howard,  after- 
wards 
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wards  Duke  of  Norfolk,  the  grandfon  of  the  firlt  col- 
lector, prefented  thefe  fiippofed  remains  of  antiquity  to 
'  the  univerfity  of  Oxford. 

Seidell's  work  becoming  very  fcarce,  Bifliop  Fell  en- 
gaged Mr.  Prideaux  to  publifh  a  new  edition  of  the  in- 
feriptions, which  was  printed  at  Oxford  in  1676.  In 
-1732  Mr  Maittaire  obliged  the  public  with  a  more  com- 
prehensive view  of  the  marbles  than  either  of  his  pre- 
decetfbrs.  Lastly,  Dr  Chandler  publiihed  a  new  and 
improved  copy  of  the  marbles  in  1763,  in  which  he 
corrected  the  miftakes  of  the  former  editors ;  and  in 
fomeof  the  inferiptions,  particularly  that  of  the  Parian 
chronicle,  fupplied  the  lacuna  by  many  ingenious  con- 
jectures. 

The  Arundelian  marbleshave  generally  been  regard- 
ed as  a  curious  monument  of  antiquity.  They  were, 
however,  difcovered  in  fome  inftanccs  to  be  inconfift- 
ent  with  the  moft  authentic  historical  accounts ;  Sir 
Ifaac  Newton  and  feveral  other  modern  philofophcrs 
paid  little  or  no  regard  to  them  ;  and  of  late  their 
abfolute  authenticity  has  been  feverely  queftioned  in  an 
exprefs  difTertation  upon  the  fubject,  entitled,  The  Pa- 
rian Chronicle.  In  this  dilfertation  much  ingenuity  as 
well  as  judgment  and  a  great  extent  of  ancient  learn- 
ing are  difplayed.  His  doubts,  the  author  obferves, 
arife  from  the  following  considerations. 

I.  "  The  characters  have  no  certain  or  unequivocal 
marks  of  antiquity."  The  nand  Z,  which  frequently 
occur  in  the  form  fiippofed  to  be  the  moft  ancient  (viz. 
the  perpendicular  line  of  the  i>-  on  the  right  hand  only 
half  as  long  as  that  on  the  left,  and  the  Z  in  the  form 
of  a  proftrate  DC  ),  are  fo  well  known,  that  any  modern 
fabricator  of  a  Greek  infeription,  which  he  intends  to 
impofe  upon  the  world  as  a  relic  of  antiquity,  would 
moft  probably  ufe  them  in  preference  to  the  more 
common  and  ordinary  forms.  But  the  letters  in  the 
Parian  Chronicle  have  no  appearance  of  antiquity  ex- 
cept this  very  equivocal  one.  They  do  not  in  the  leaft 
referable  the  Sigean,  the  Nemean,  or  the  Delian  in- 
feriptions, which  are  fiippofed  to  be  of  a  more  ancient 
date.  They  differ  in  many  refpects  from  the  letters 
on  the  Marmor  Sandvicenfe,  which,  according  to  the 
learned  editor  of  that  infeription,  was  engraved  in  the 
year  before  Chrift  374.  They  bear  no  fort  of  refem- 
blance  to  the  characters  on  the  Farncfian  pillars,  to 
thofe  of  the  Alexandrian  manufcript,  or  others  of  a 
later  date.  They  feem,  continues  our  author,  to  re- 
ferable perhaps  more  than  any  other  the  letters  of  the 
alphabet  taken  by  Montfaucon  from  the  Marmor  Cyzi- 
cenum  at  Venice.  They  are  plain  and  fimple  in  their 
form,  and  fuch  as  an  ordinary  ftone-cutter  of  the  pre- 
fent  age  would  probably  make,  if  he  were  employed  to 
engrave  a  Greek  infeription  according  to  the  alphabet 
now  in  nfe.  The  fmall  letters  intermixed  among  the 
larger  have,  in  the  opinion  of  our  author,  an  air  of  af- 
fectation and  artifice,  rather  than  genuine  antiquity  ; 
and  he  is  perfuaded,  that  the  antiquity  of  an  inferip- 
tion can  never  he  proved  by  the  mere  form  of  the  let- 
ters, becaufe  the  moft  ancient  characters  may  be  as 
ealily  counterfeited  as  thofe  which  compote  our  prefent 
alphabets. 

That  the  learned  reader  may  form  a  competent  idea 
of  the  characters  in  the  Parian  Chronicle,  the- author 
has  compared  them  with  thofe  of  other  inferiptions, 
and  given  what  is  ufually  termed  afac  [mule. 
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In  regard  to  feveral  archaifms,  as  they  are  called,  in 
this  chronicle,  and  which  our  author  specifies,  he  con- 
tends, that  no  conclusion  can  be  drawn  from  them  in 
favour  of  its  antiquity.  What  reafon  could  there  be, 
he  afks,  for  introducing  thefe  into  the  Parian  c. 
niclc  ?  We  do  not  ufually  find  ihcm  in  Greek  writers  of 
the  lame  age,  or  even  in  thofe  of  the  moll  early  date. 
The  reign  of  Ptolemy  Philadelphia,  with  the  2tft  year 
of  which  the  date  of  the  chronicle  coincides,  was  not 
an  age  of  rude  antiquity  with  refpect  to  the  Gr«k 
language  j  being  only  130  years  after  the  time  of  Xe- 
nophon  and  Plato,  when  the  Greek  was  fpoken  and 
written  in  its  utmost  purity  and  elegance:  and  we  can 
fcarcely  fuppofe,  that  even  a  ftone-cutter,  in  that  re- 
fined age,  would  have  been  permitted  10  di  (grace  a  fu- 
perb  and  learned  monument  with  fuch  barbarifms  as 
occur  in  the  chronicle.  The  archaiims,  however,  he 
remarks  arc  not  uniformly  obferved  in  this  infeription. 
Me  adduces  fix  instances  of  deviation;  and  adds,  he 
is  almoft  tempted  to  fufpect  that  t/n  n«f&-  tp  Mafa6c*/, 
and  other  pretended  archaisms,  are  owing  to  a  mere 
affectation  of  antiquity,  or  to  a  corrupted  dialect  and 
pronunciation  in  later  ages.  Thefe  archaisms,  our  au- 
thor acknowledges,  appear  on  other  marbles ;  but  ha 
thinks,  that,  for  that  very  reafon,  they  would  naturally 
be  adopted  by  the  fabricator  of  a  supposititious  inferip- 
tion ;  and  the  authenticity  of  thofe  inferiptions  in 
which  they  appear  must  be  eftablifhed  before  they  can 
be  urged  in  oppofition  to  the  prefent  argument. 

II.  "  It  is  not  probable  that  the  chronicle  was  en- 
graved ior  private  nfe." — Our  author  thinks  it  an  iin- 
pofTtble  fuppofition  that  fuch  an  expensive  and  cuir.ber- 
fome  work  could  have  been  executed  by  a  private  ci- 
tizen, either  for  his  own  amufement,  or  for  the  bene- 
fit of  his  fellow-citizens.  In  the  firft  place,  a  long  in- 
feription could  not  be  engraved  in  marble  without  fuch. 
an  expence  as  few  learned  Greeks  were  able  to  aitbrd. 
Or,  if  its  author,  by  an  uncommon  felicity,  was  able 
to  erect  fuch  a  literary  monument,  thefchemc  would 
have  been  tifelefs  and  imprudent;  as  all  the  contents  of 
the  infeription  might  have  beenpublifhed  more  commo- 
dioufly  and  effectually  by  the  common  mode  df  writing 
in  ufe  at  that  time. 

A  variety  of  arguments  is  adduced,  illustrating  the 
superiority  of  a  manufcript  to  fuch  an  infeription  as 
the  chronicle,  in  a  number  of  refpects;  and  enforcing 
the  improbability  of  its  having  ever  been  executed,  ei- 
ther for  public  or  private  ufe.  Much  evidence  from 
ancient  history  is  likewife  produced  in  support  of  the 
affertion,  that  the  common  mode  of  writing,  in  the 
reign  of  Ptolemy  Philadelphia,  was  not  on  ltones.  It 
is  not,  however,  neceflary  to  prove,  by  the  teflimony 
of  ancient  authors,  that  books  were  written  on  parch- 
ment, or  paper  made  of  the  Egyptian  papyrus,  or  any 
fuch  materials,  before  the  date  of  the  Parian  chronicle. 
This  is  sufficiently  evinced  by  the  very  existence  of  the 
writings  of  Mofes,  David,  Solomon,  and  the  Jewiftl 
prophets;  the  works  ef  Homer,  Hefiod,  Anacreon, 
Pindar,  Efchylns,  Sophocles,  Euripides,  Herodotus, 
Hippocrates,  Aristophanes,  Thucydidcs,  Xenophon, 
Plato,  Demosthenes,  Ariftotle,  &c.  And  it  is  ftill  more 
incontestibly  proved  by  the  libraries  which  were  col- 
lected in  preceding  ages,  or  about  that  time,  fuch  as 
thofe  of  Polycrates  in  Samos,  Pififtratus  and  Euclides 
at  Athens,  Nicocrates  in  Cyprus,  Euripides  the  poet, 
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Aristotle  the  philofopher,  Clearchus  at  Heraclea  Pon- 
tica,  and  the  moft  extensive  and  magnificent  library  of 
Ptolemy  Philadelphia  in  iigypt,  founded  in  or  before 
the  year  284,  which  in  his  time  is  faid  to  have  con- 
tained 1 00,000  volumes,  and  to  have  been  enlarged  by 
his  fuccetfors  to  the  amount  of  almoft  700,000.  Not. 
long  afterwards  a  library  was  founded  at  Pcrgamus  by. 
Attalus  and  Eumenes,  which,  according  to  Plutarch, 
contained  200,000.  Thefe  are  clear  and  decifive  proofs, 
that  the  common  mode  of  writing  in  the  time  of  Ptole- 
my Philadelphus  was  not  onftones. 

III.  "  The  chronicle  does  not  appear  to  have  been 
engraved  by  public  authority." 

1:  The  firft  argument  in  fupport  of  this  opinion  is, 
that  inferiptions  of  that  kind  ufually  begin  with  a  par- 
ticular form  ;  as,  H  botaH  KM  o  AHM02,  '  The  fenate 
and  the  people ;'  or  thus,  eaoeen  thi  botahi  kai  toi 
AHM.m,  '  It  pleafed  the  fenate  and  the  people,  &c.' 
But  the  Parian  chronicle  begins  in  the  manner  of  a 
private  man,  fpeakingof  his  own  performance  in  the  firft 
perfon  fingular.  This  argument,  our  author  remarks, 
cannot  be  much  affected  by  obferving,  that  the  begin- 
ning of  the  infeription  is  obliterated  ;  for  it  is  necefla- 
rily  implied  by  the  words  now  remaining. 

2.  The  fails,  and  dates,  which  are  mentioned  in 
this  chronicle,  do  not  appear  to  have  been  extracted 
from  any  public  records,  or  calculated  to  anfwer  the 
purpofe  of  authentic  documents;  as  many  eminent 
princes  and  magistrates  are  pafled  over  without  notice  ; 
in  feveral  inflances,  the  transactions  of  whole  centuries 
are  omitted  :  and  the  facts,  chiefly  fpecified  are  not 
natters  of  general  or  national  importance. 

3.  The  Parian  infeription  is  fuch  a  one  as  we  can 
hardly  fuppofe  the  magiftrates  of  the  people,  of  Paros 
would  have  ordered  to  be  engraved.  Stately  fepulchres, 
pillars,  triumphal  arches,  and  the  like,  were  erected 
to  perpetuate  the  glory  of  eminent  men.  The  remem- 
brance of  events  in  which  nations  were  interested,  the 
fncceffion  of  princes,  &c.  were  preferved  in  the  fame 
manner.  Leagues,  decrees,  and  laws,  were  likewife 
engraved  on  marble  or  brafs,  and  fixed  to  a  pillar,  the 
walls  of  a  temple,  or  other  public  buildings;  becaufe 
fuch  inferiptions  were  defigned  for  the  inflection  of 
the  people,  as  they  eflentially  concerned  their  conduct:, 
their  property,  their  liberty,  or  their  lives.  But,  our 
author  aiks,  for  whom  could  the  chronicle  of  Paros  be 
intended  ?  It  contains  no  encomiums  on  any  of  the 
patriots,  the  heroes,  or  the  demigods  of  the  country, 
no  decrees  of  the  magiftrates,  no  public  records,  no 
laws  of  ftate.  On  the  contrary,  it  is  a  work  of  mere 
fpcculation  and  learning,  in  which  the  inhabitants  of 
thatilland,  efpecially  the  common  people,  had  not  the 
lead  interest  or  concern. 

Thefe  words  at  the  beginning,  «f^t»  th  t/t  n«p», 
would  naturally  lead  us  to  fuppofe,  that  the  infeription 
related  to  Paros.  And,  if  fo,  it  would  have  been  natu- 
ral for  the  author  to  have  mentioned  fome  of  the  moft 
important  occurrences  in  the  hiltory  of  that  iflatul. 
But,  fays  this  acute  and  learned  critic,  what  fcheme 
docs  our  chronologcr  purfue  on  ihis  occasion  ?  Does  he 
record  the  events  and  revolutions  of  his  own  country  ? 
Docs  he  mention  any  of  the  battles,  fieges,  and  trea- 
ties of  the  Parians  ?  any  of  their  public  institutions  ?  any 
of  their  poets,  patriots,  or  warriors?  Docs  he  mention 
Archiloch.is,  who  was  honoured  by  his  countrymen, 


and  diftinguifhed  as  a  poet  in  a  general  aflembly  of  the    Arundc- 
Greeks  ? — Not  a  fyllable  on,  any  of  thefe  subjects  !  On      lian- 
the  contrary,  he  rambles  from  place  to  place,  and  re-,'      * 
cords  the  transactions  of  Athens,  Corinth,  Macedon, 
Lydia,  Crete,  Cyprus,  Sicily,  Perfia,  and  other  foreign 
countries  with  which  Paros  had  no  connection. 

In  this  view  the  infeription  feems  to  have  been  as 
impertinent  in  the  illand  of  Paros,  as  a  marble  monu- 
ment would  be  in  this  country,  recording  the  antiqui-, 
ties  of  France  or  Spain,  or  one  in  Jamaica  recording 
the  revolutions  of  England.  But  upon  supposition 
that  the  infeription  is  a  forgery,  it  is  eafy  to  account 
for  this  extraordinary  circumstance.  A  few  chronologi- 
cal occurrences  in  the  ancient  hiltory  or  Paros,  would 
not  have  been  fo  interesting  to  the  generality  of  read- 
ers, or  fo  valuable  in  the  estimation  of  every  lover  of 
antiquities,  or,  in  short,  fo  profitable  to  the  compiler, 
as  a  general  system  of  Grecian  chronology. 

IV.  "  The  Greek  and  Roman  writers,  for  a  long 
time  after  the  date  of  this  work,  complain  that  they 
had  no  chronological  account  of  the  affairs  of  ancient 
Greece."  This  position  is  confirmed  by  the  testimony 
of  Julius  Africanus,  Justin  Martyr,  Plutarch,  Jofephus, 
Varro,  Diodorus  Siculus,  and  others  ;  and  the  follow- 
ing feriesof  interrogatories  is  subjoined:  'Thucydides, 
I  know,  lived  140  years  before  the  chronicle  is  faid  to 
have  been  written ;  but  if  Thucydides,  as  well  as  other 
writers,  complained  that  there  was  nothing  but  uncer- 
tainty in  the  earlier  period  of  Grecian  history,  from 
whence  can  we  fuppofe  the  author  of  this  infeription 
collected  fuch  a  clear,  determinate,  and  comprehenfive 
system  of  chronology  ?  If  we  had  any  fources  of  infor- 
mation, which  were  unknown  to  succeeding  writers, 
how  happens  it,  that  they  should  all  of  them  overlook 
this  most  considerable,  moft  exact,  most  creditable  au- 
thor? Why  did  they  omit  this  ancient  account  of  their 
early  ages  ?  Why  did  they  not  copy  his  moft  memo- 
rable epochas  ?  Why  did  they  not  produce  his  autho- 
rity ?  or,  at  least,  why  did  they  not  mention  his  opi- 
nion ?  Surely  nothing,  to  all  appearance,  could  be  more 
elaborate,  more  important,  or  of  higher  authority,  than 
a  chronological  table,  which  was  thought  worthy  of  be- 
ing engraved  on  marble. 

V.  "  The  chronicle  is  not  once  mentioned  by  any 
writer  of  antiquity."  This  indeed  appears  a  strong  ar- 
gument against  its  authenticity.  Apollodorus,  an  A- 
thenian,  the  difciple  of  Ariftarchus  the  grammarian, 
and  Panastius  the  philosopher,  wrote  a  genealogical 
and  historical  work  on  the  early  ages  of  Greece  ;  but, 
though  compofed  120  years  after  the  date  of  the  Pa- 
rian chronicle,  it  does  not  contain  the  fmalkft  traces 
of  a  fyflematical  chronology.  It  is  remarkable  too 
that  the  chronicle  of  Apollodorus  is  quoted  by  Diodo- 
rus Siculus,  Strabo,  Plutarch,  A.  Gellius,  Lucian, 
and  many  other  writers  of  antiquity ;  while  the  Parian 
chronicle,  which  comprehends  amore  extenfivc  period, 
is  entirely  unnoticed.  It  contains,  however,  fuch 
wonderful  difcoveries  in  ancient  history,  that  if  it  had 
exilted  264  years  before  the  Christian  asra,  it  mult  have 
excited  a  general  attention,  and  been  referred  to.as  an 
authority  by  writers  of  succeeding  times.  But  we  do 
not  find,  in  any  author  of  antiquity,  either  po<t  or  hif- 
torian,  geographer  or  chronologcr,  mythologift  or 
fcholiaft,  the  moft  distant  allusion  to  the  Parian  chro- 
nicle; though  it  was  fuch  a  common  practice  among 
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•  the  ancients  to  mention  theworksof  their  prcdeceflbrs, 
that  in  many  books  we  find  references  and  allufious  to 

J  three,  four,  five,  fix,  or  fevent  hundred  different  au- 
thors of  every  denomination. 

•  VI.  "  Some  of  the  facts  mentioned  in  the  chronicle 
feem  to  have  been  taken  from  writers  of  a  later  date." 
Our  inquirer  collates  feveral  paffages  in  the  Parian 
chronicle  with  parallel  paffages  in  Greek  authors,  to 
evince  that  there  is,  in  the  former,  an  appearance  of 
imitation,  or  a  ftronger  refemblance  than  fuch  as  may 
be  fuppofed  to  arife  from  accident;  that  there  are  like- 
wife  fome  improbabilities  attending  the  account  of 
Deucalion,  as  related  in  the  Parian  chronicle ;  and  that 
the  names  of  fix,  and,  if  the  lacunas  are  properly  fup- 
plied,  the  names  of  12  cities  appear  to  have  been  en- 
graved on  the  marble,  exactly  as  we  find  them  in  Ju- 
lian's Various  Hiftory.  But  there  is  not,  our  author 
obferves,  any  imaginable  reafon  for  this  particular  ar- 
rangement. It  does  not  correfpond  with  the  time  of 
their  foundation,  with  their  fituation  in  Ionia,  with 
their  relative  importance,  or  with  the  order  in  which 
they  are  placed  by  other  eminent  hiftorians.  The  ar- 
gument by  which  our  author  endeavours  to  prove  that 
the  Parian  chronicle  has,  in  this  inftance,  copied  JE- 
lian's  Various  Hiftory,  feems  decifive  of  the  fact.  He 
obferves,  that  fix  names  maybe  tranfpofed  720  different 
ways  ;  and  that  12  names  admit  of  479,001,600  diffe- 
rent tranfpofitions.  Suppofing  then,  there  is  no  parti- 
cular reafon  for  one  arrangement  rather  than  another, 
it  will  follow,  that  the  chance  of  two  authors,  placing 
them  in  the  fame  order,  is,  in  the  former  cafe,  as  1  to 
720;  and  in  the  latter,  as  1  to  479,001,600.  It  is  there- 
fore, fays  he,  utterly  improbable,  that  thefe  names 
would  have  been  placed  in  this  order  on  the  marble,  if 
the  author  of  the  infeription  had  not  tranferibed  them 
from  the  hiftorian. 

It  may  indeed  be  urged,  with  regard  to  this  fimi- 
larity  of  arrangement  in  the  Parian  chronicle  and 
^Elian's  Various  Hiftory,  that  the  inference  might  be 
the  very  inverfe  of  that  which  is  fpecified  by  our  au- 
thor. But  that  iElian  mould  have  feen  the  Parian 
chronicle,  without  once  mentioning  it ;  or  that  he 
Ihould  have  exactly  copied  a  lift  of  towns,  arranged 
neither  according  to  chronological  nor  topographical 
order ;  is  indeed  a  fuppofnion  equally  improbable  with 
the  other. 

VII.  "  Parachronifms  appear  in  fome  of  the  epochas, 
which  we  can  fcarcely  fuppofe  a  Greek  chronologer  in 
the  129th  Olympiad  would  be  liable  to  commit."  After 
fpecifying  thefe,  our  inquirer  afks,  Would  a  writer 
of  reputation  and  learning,  in  one  of  the  moft  polifhed 
and  enlightened  aeras  of  ancient  Greece,  commit  fuch 
miftakes,  in  oppofition  to  the  pofitive  attestations  of 
the  moft  accurate  hiftoriairs,  in  events  of  public  noto- 
riety ?  Would  a  private  citizen,  or  a  magiftrate  of  Pa- 
ros,  order  a  crude  and  inaccurate  feries  of  epochas  to 
be  engraved,  at  a  great  expence,  and  tranfjnitted  to 
posterity  on  a  marble  moument  ?  It  is  hardly  probable. 

VIII.  "  The  hiltory  of  the  difcovcry  of  the  Parian 
chronicle  is  obfenre  and  nnfatisfactory.  Our  author 
obferves,  that  it  is  attended  with  fome  fufpicious  cir- 
cumftances,  and  without  any  of  thofc  clear  and  une- 
quivocal evidences  which  always  difcriminate  truth 
from  falfchood.  There  are  no  data  in  the  infeription 
by  which  to  difcovcr  the  place  where  the  marble  was 
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erected.  The  place  likewife  where  it  was  found  is 
not  afcertained  j  though  the  generality  of  writers  who 
have  had  occafion  to  mention  it  have  fuppofed  that  it 
was  found  in  the  iOand  of  Paros.  If  it  was  erected  at 
Smyrna,  as  fome  imagine,  our  author  afks,  for  what 
purpofc  does  the  writer  mention  Aftyanax  the  archon 
of  Paros,  and  not  one  circumftance  relative  to  Smyr- 
na ?  If,  adds  he,  it  was  erected  at  Paros,  why  does  he 
not  mention  more  archons  of  that  city  than  one?  Or 
how  (hall  we  account  for  his  profound  filence  with  re- 
fpect  to  all  the  events  and  revolutions  which  muft  have 
happened  in  that  ifland,  and  have  been  infinitely  more 
interefting  to  the  natives  than  the  tranfactions  of  any 
foreign  country .' 

The  train  of  circumftances  by  which  the  Parian 
chronicle  came  into  the  poffelfion  of  Mr  Petty,  whom 
Lord  Arundel  had  fentinto  the  eaft  for  the  purpofc  of 
collecting  antiquities,  as  well  as  the  fubfequent  con- 
duct of  Peirefc,  its  former  owner,  affords  our  author  a 
ftrong  prefumption,  that,  "  the  infeription  was  actually 
fabricated,  with  the  view  of  obtaining  for  it  a  high 
price,  upon  the  pretence  that  it  was  a  relic  of  great 
antiquity.  It  is  certain,  that  there  is  fomething  myf- 
terious  in  the  conduct  of  the  firft  oftenfible  proprietors. 
Thefe  marbles  had  been  totally  unknown,  or  unnoticed, 
for  almoft  1900  years,  and  at  laft  they  are  dug  out  of 
the  ground — no  body  can  tell  us  when  or  where !" 

IX.  "  The  literary  world  has  been  frequently  im- 
pofed  upon  by  fpurious  books  and  inferiptions ;  and 
therefore  we  Ihould  be  extremely  cautious  with  regard 
to  what  we  receive  under  the  venerable  name  of  anti- 
quity." This  propofition  is  illnftrated  by  a  great  va- 
riety of  examples,  and  very  properly  expofes  the  for- 
geries which  have  difgraced  the  republic  of  letters  in 
different  ages ;  and  although  one  of  the  more  recent 
ones  cited,  namely,  Offian's  poems,  be  a  point  very 
far  indeed  from  being  eftablifhed,  yet  that  deceptions 
of  this  kind  have  been  practifed  is  an  unqueflionable 
fact. 

In  endeavouring,  towards  the  end  of  his  differtation 
to  inveftigate  the  time  of  the  fuppofed  forgery,  he  ob- 
ferves, That  the  16th  century,  and  the  prior  part  of 
the  17th,  produced  a  multitude  of  grammarians,  critics, 
and  commentators,  deeply  verfed  in  Grecian  literature, 
and  amply  qualified  for  the  compilation  of  fuch  a  chro- 
nological fyftem  as  that  of  the  Arundelian  marbles. 
Above  all,  the  fcience  of  chronology  was  particularly 
ftudied  and  investigated  about  that  time:  "  Nunc  fer- 
vet  chronologia,"  fays  Scaliger  in  the  year  160J, 
"  omnes  hoc  ferjum  excalfaciunt."  Caufabon  treats 
thofe  perfons  with  contempt  who  were  unacquainted 
with  the  improvements  which  had  been  made  in  that 
department  of  learning  after  the  revival  of  letters.  In- 
numerable fyftems  of  chronology  had  been  published 
before  the  year  1625  ;  from  which  it  was  eafy  to  ex- 
tract a  feries  of  memorable  events,  and  give  the  com- 
pilation a  Grecian  drefs.  "  The  avidity,"  fays  our  au- 
thor, "  with  which  all  relics  of  antiquity  were  then 
collected,  and  the  high  price  at  which  they  were  pur- 
chafed,  were  fufficient  inducements  to  any  one,  whole 
avarice  or  whofe  neceflity  was  ftronger  than  his  inte- 
grity, to  engrave  his  labours  on  marble,  and  tranfmit 
them  to  Smyrna,  as  a  commodious  emporium  for  fuch 
rarities." 

The  precife  period  of  the  fabrication,  however,  muft 
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Ar-an.io.    frill  be  reckoned  apocryphal  and  uncertain.     The  fum 

" » '  of  fifty  guineas,  which  Peircfc  gave   to  the  fnppofed 

fabricator,  was  inadequate  to  fuch  a  laborious  and  ex- 
penfive  work.  Upon  the  whole,  perhaps,  it  would  be 
too  hafty  to  pronounce  deciiively  that  this  famous  Chro- 
nicle fo  long  refpefted,  is  an  impofuion  upon  the  pub- 
lic. It  may,  however,  be  fafely  affirmed,  that  the 
fjfpicions  againft  it  are  extremely  ftrong,  and  the  ob- 
jections already  cited  of  a  nature  very  difficult  to  be 
removed.  No  attempts  have  yet  been  made  with  this 
view:  But  under  fome  future  article,  as  Chronolo- 
gy, Marbles,  or  Parian  Chronicle,  we  may  poffi- 
bly  have  an  opportunity  of  refuming  the  fubject  with 
additional  information. 

ARUNDO,  the  Reed  :  A  genus  of  the  digynia  or- 
der, belonging  to  the  triandria  clafs  of  plants  ;  and  in 
the  natural  method  ranking  under  the  4th  order,  Gra- 
mma. The  calyx  confifts  of  two  valves,  and  the  flof- 
cules  are  thick  and  downy. 

Species  and  properties.  1.  The  phragmitis,  or  com- 
mon marlli-reed,  grows  by  the  fides  of  rivers  and  in 
Standing  waters.  2.  The  debax,  or  manured  reed,  is 
a  native  of  warm  countries,  but  will  bear  the  cold  of 
moderate  winters  in  the  open  air.  It  dies  to  the 
furface  in  autumn,  but  appears  again  in  the  fpring,  and 
it  kept  fipplied  with  water,  will  grow  10  or  12  feet 
high  in  one  fnmmer.  The  ftalks  of  this  are  brought 
from  Spain  and  Portugal ;  and  are  ufed  by  the  weavers, 
as  alio  for  making  fi(hing-rods.  3.  The  veriicolor,  or 
Indian  variegated  reed,  is  fuppofed  to  be  a  variety  of 
the  fecond,  differing  from  it  only  in  having  variegated 
•  See  Bam-  leaves.  4.  The  bambos,  or  bamboo*,  is  a  native  of 
too-  the  Eaft  Indies  and   fome  parts  of  America;  where  it 

frequently  attains  the  height  of  60  feet.  The  main 
root  is  long,  thick,  jointed,  fpreads  horizontally,  and 
fends  out  many  cylindrical  woody  fibres,  of  a  wbitifh 
eolonr,  and  many  feet  long.  From  the  joints  of  the 
main  root  fpring  feveral  round  jointed  ftalks  toa  prodi- 
gious height,  and  at  about  10  or  12  feet  from  the 
ground  fend  out  at  their  joints  feveral  ftalks  joined  to- 
gether at  their  bafe  :  thefe  run  up  izi  the  fame  manner 
as  thofe  they  (hoot  out  from.  If  any  of  thefe  be  plant- 
ed with  a  piece  of  the  firft  italk  adhering  to  them,  they 
will  perpetuate  their  fpecies.  They  are  armed  at  their 
joints  with  one  or  two  fnarp  rigid  fpines,  and  furnifhed 
with  oblong  oval  leaves,  eight  or  nine  inches  long, 
feated  on  fliort  footftalks.  The  flowers  are  produced  in 
large  panicles  from  the  joints  of  the  ftalk,  placed  three 
in  a  parcel  clofe  to  their  receptacles :  they  refemble 
thofe  of  the  common  reed,  and  are  fucceeded  by  feeds 
of  the  fame  form  furrounded  with  down. 

The  young  (hoots  are  covered  with  a  dark-green 
bark;  thefe  when  very  tender  are  put  up  in  vinegar, 
fait,  garlic,  and  the  pods  of  capficum,  and  thus  afford 
a  pickle,  which  is  efteemed  a  valuable  condiment  in 
the  Indies,  and  is  faid  greatly  to  promote  the  appetite 
and  affifl  digeftion  (fee  Achiar).  The  ftalks  in  their 
young  (late  arc  almoft  folid,  and  contain  a  milkyjuice: 
this  is  of  a  fweet  nature;  and  as  the  ftalks  advance  in 
age,  they  become  hollow,  except  at  the  joints,  where 
they  are  flopped  by  a  woody  membrane,  upon  which 
this  liquor  loilges,  and  concretes  into  a  fubftance  called 
Tabaxir,  or  I  Wombu,  which  was  held  in  fuch 

eftc  ients,  in  fome  particular  difordcrs, 

chit  it  v.  .  in  value  to  its  weight  in  Hlvcr.     The 


old  ftalks  grow  to  five  or  fix  inches  diameter,  are  then 
of  a  Ihining  yellow  colour,  and  fo  hard  and  durable 
that  they  are  ufed  in  buildings,  and  for  making  all  * 
forts  of  b.oulhold  furniture.  Thefe,  when  bored 
through  the  membranes  at  their  joints,  are  converted 
into  water-pipes.  They  ferve  alfo  to  make  the  (ticks 
and  poles  with  which  the  (laves  or  other  perfons  carry 
thofe  forts  of  litters  which  are  called  palanquins,  and 
are  fo  common  and  convenient  in  all  the  Eaft.  The 
fmaller  ftalks  are  ufed  for  walking-fticks.  The  inha- 
bitants of  Otaheite  make  flutes  of  them,  about  a  foot 
long,  with  two  holes  only,  which  they  flop  with  the 
firft  finger  of  the  left  hand  and  the  middle  one  of  the 
right,  and  they  blow  through  their  noftrils.  5.  The 
arborea,  with  a  tree-like  ftalk,  differs  from  the  former 
only  in  having  narrower  leaves.  6.  The  oricntalis  is 
what  the  Turks  ufe  as  writing-pens;  it  grows  in  a 
valley  near  mount  Athos,  as  alfo  on  the  banks  of  the 
river  Jordan.  None  of  thefe  plants  are  at  prefent  to  bs 
found  in  Britain. 

Culture.  As  all  thefe  plants  grow  naturally  in  low 
marfliy  lands,  they  muft  be  fupplied  with  plenty  of 
water.  The  fecond  kind  requires  little  care  ;  the  third 
is  more  delicate,  and  requires  to  be  kept  in  pots.  The 
fourth,  fifth,  andftxth  forts  muft  be  preferved  in  ftoves. 
They  are  to  be  planted  in  tubs  filled  with  rich  earth, 
and  plentifully  fupplied  with  water.  When  the  tubs 
decay,  they  may  be  fuffered  to  grow  into  the  tan,  which 
will  encourage  them  to  grow  to  a  larger  fize  :  but 
care  muft  be  taken,  when  the  bed  is  refreihed  with 
new  tan,  to  leave  a  fufficient  quantity  of  old  tan  about 
the  roots  of  the  plants ;  for  if  they  are  too  much  bared 
and  the  new  tan  laid  near  them,  when  that  heats,  it 
will  fcorch  their  roots,  fo  that  the  plants  are  fometimes 
deftroyed  by  it. 

4rvndo  Saccharifera,  or  Sugar-cane.  See  Saccha- 
rum. 

ARUSINI  cAMPi  (erroneously  written  Taurafmi 
by  Cluverius),  plains  in  Lucania  famous  for  the  laft 
battle  fought  between  the  Romans  and  Pyrrhns.  That 
prince  being  at  Tarentum,  and  hearing  that  the  two 
new  confuls  Curius  Dentatus  and  Cornelius  Lentnlus 
had  divided  their  forces,  the  one  including  Lucania 
and  the  other  Samnium  ;  he  likewife  divided  a  chofen 
detachment  of  his  army  into  two  bodies,  marching 
with  his  Epirots  againft  Dentatus,  in  hopes  of  furprif- 
ing  him  in  his  camp  near  Benevcnium.  But  the  con- 
ful,  having  notice  of  his  approach,  marched  out  ot 
his  entrenchments  with  a  ftrong  detachment  of  legi- 
onaries to  meet  him,  repulfed  his  van-guard,  put  ma. 
ny  of  the  Epirots  to  the  fword,  and  took  fome  of  their 
elephants.  Curius,  encouraged  by  this  fr.cccfs,  march- 
ed into  the  Aruiian  fields,  and  drew  up  his  army  in  a 
plain,  which  was  wide  enough  for  his  troops,  but  too 
narrow  for  the  Epirot  phalanx  to  aft  with  its  full  ef- 
fect. But  the  king's  eagearnefs  to  try  his  flrengtb  and 
fkill  with  fo  renowned  a  commander,  ftimulated  I 
to  engage  at  that  great  difadvantage.  Upon  the  firft 
fignal  the  aftion  began;  and  one  of  the  kings  wings 
giving  way,  victory  feemed  to  incline  to  the  Romans. 
But  that  wing  where  the  king  fought  in  pcrfon  r<  | 
fed  the  enemy,  and  drove  them  to  their  intrenchnu-ms. 
Tiiis  advantage  was  in  great  part  owing  to  die  tie. 
phants;  a  circumffance  which  Curius  perceiving,  com- 
manded a  body  of  rcfervc,  which  he  had   polled    neal 
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Arufpice*  the  camp,  to  advance  and  attack  thofe  animals  with 
H  burning  torches  ;  which  frightened  and  annoyed  them 
Arzilla.  ^  t0  facu  a  degree^  tnat  t]iey  wheeled  about,  broke  into 
the  phalanx,  and  put  that  body  into  the  utmoft  difor- 
der.  The  Romans  taking  advantage  of  this  confufion, 
charged  with  fuch  fury  that  the  enemy  were  entirely 
broken  and  defeated.  Pyrrhus  retired  to  Tarentum, 
attended  only  by  a  fmall  body  of  horfe,  leaving  the 
Romans  in  full  poiTeffion  of  his  camp  ;  which  they  fo 
much  admired,  that  they  made  it  a  model  which  they 
followed  ever  after. 

ARUSPICES,  or  haruspices,  in  Roman  anti- 
quity, an  order  of  priefls  who  pretended  to  fortel  fu- 
ture events  by  inspecting  the  intrails  of  victims  killed 
in  facrifice  ;  they  were  alfo  confulted  on  occafion  of 
portents  and  prodigies.  The  harufpices  were  always 
chofen  from  the  belt  families;  and  as  their  employment 
was  of  the  fame  nature  as  that  of  the  augurs,  they 
were  as  much  honoured.  Their  college,  as  well  as 
thofe  of  the  other  religious  orders,  had  its  particular 
registers  and  records. 

ARX,  in  the  ancient  military  art,  a  town,  fort,  or 
caftle,  for  defence  of  a  place. 

The  arx  in  ancient  Rome  was  a  diftincT:  edifice  from 
the  capitol,  though  fome  have  confounded  the  two. 
According  to  Ryckius,  the  arx,  properly  fpeaking, 
was  a  place  on  the  highest  part  of  the  Capitoline  Mount, 
stronger  and  better  fortified  than  the  reit,  with  towers 
and  pinnated  walls  :  in  which  was  alfo  the  temple  of 
Jupiter  Capitolinus. 

Arx  alfo  denoted  a  confecrated  place  on  the  Pala- 
tine Mount,  where  the  augurs  publicly  performed  their 
office.  Some  will  have  the  arx  to  have  been  the  augu- 
ral temple  ;  but  Varro  exprefsly  distingnilhes  between 
the  two. 

Arx  was  particularly  ufed  for  a  public  place  in 
Rome,  fet  apart  for  the  operations  of  the  augurs.  In 
which  fenfe  arx  amounts  to  the  fame  with  what  is 
otherwife  called  auguraculum  and  augttratorium,  and 
in  the  camp  augur  ale.  Out  of  this  arx  it  was  that  the 
feciates,  or  heralds,  gathered  the  grafs  ufed  in  the  ce- 
remony of  making  leagues  and  treaties. 

Arx  Britannica,  a  citadel  of  Batavia,  whofe  foun- 
dation is  feen  at  low  water,  near  the  old  mouth  of  the 
middle  Rhine :  fome  imagine  it  the  pharos  or  high 
tower  of  Caligula,  as  Suetonius  calls  it ;  a  monument 
of  Caligula's  mam  conquest  of  Britain.  Others,  that 
it  was  built  by  Drufus,  with  an  altar  afterwards  by 
Claudius,  on  his  expedition  into  Britain.  But  the 
ufual  pafTage  was  from  GeiToriacum  ;  and  Suetonius 
exprefsly  fays,  Claudius  palled  over  thence.  The  an- 
cient name  of  this  citadel,  now  covered  by  the  fea,  is 
no  where  expreffed .-  Now  commonly  called  '/  Huh 
Britten,  or  Britterihurg  ;  that  is,  Arx  Britannica  ;  but 
from  what  authority  does  not  appear. 

ARYTENOIDES,  in  anatomy,  the  name  of  two 
cartilages  which,  together  with  others,  constitute  the 
head  of  the  larynx.  It  is  alfo  applied  to  to  fome  mufcles 
of-the  larynx. 

ARYTHMUS,  in  medicine,  the  want  of  a  juft  mo- 
dulation in  the  pulfe.  It  is  oppofed  to  eurythmus,  a 
pulfe  modulated  agreeably  to  nature. 

ARZILLA,  a  very  ancient  maritime  town  of  A- 
frica,  in  the  kingdom  of  Fez,  about  five  leagues  from 
Vol.  II. 


Tangiers.  It  is  built  at  the  mouth  of  a  river,  and  in- 
habited by  Moors  and  Jews,  who  carry  on  no  trade. 
It  was  formerly  a  Roman  colony  ;  afterwards  fell  under 
the  government  of  the  Goths,  and  was  next  taken  by 
the  Mahometans.  Alphonfo  of  Portugal,  furnamed 
the  African,  took  it  by  aflault  in  i47r,  and  brought 
away  the  presumptive  heir  of  the  crown.  After  that 
prince  came  to  the  throne,  he  befitged  it,  in  1J0S,  with 
100,000  men  ;  but  was  obliged  to  abandon  the  under- 
taking. However,  at  length  the  Portuguefe  forfook  it  of 
their  own  accord.  W.  Long.  5.  30.  N.  Lat.  3  J.  30. 

AS,  in  antiquity,  a  particular  weight,  consisting  of 
12  ounces  ;  being  the  fame  with  libra,  or  the  Roman 
pound.  The  word  is  derived  from  the  Greek  a/c, 
which  in  the  Doric  dialed!:  is  ufed  for  m,  one,  q.  d.  an. 
entire  thing ;  though  others  will  have  it  named  as  qua- 
fi  as,  becaufe  made  of  brafs. 

As  was  alfo  the  name  of  a  Roman  coin,  which  was 
of  different  weights  and  different  matter  in  different 
ages  of  the  commonwealth. — Under  Numa  Pompilius, 
according  to  Eufebius,  the  Roman  money  was  either 
of  wood,  leather,  or  fhells.  In  the  time  of  Tnllus 
Hoftilius  it  was  of  brafs  :  and  called  as,  libra,  libella, 
or  pondo,  becaufe  actually  weighing  a  pound  or  12 
ounces.  Four  hundred  and  twenty  years  after,  the  firft 
Punic  war  having  exhausted  the  treafury,  they  reduced 
the  as  to  two  ounces.  In  the  fecond  Punic  war,  Han- 
nibal prefling  very  hard  upon  them,  they  reduced  the 
as  to  half  its  weight,  viz.  to  one  ounce.  And  lastly, 
by  the  Papirian  law,  they  took  away  half  an  ounce 
more,  and  coufequently  reduced  the  as  10  the  diminu- 
tive weight  of  half  an  ounce  :  and  it  is  generally 
thought  that  it  continued  the  fame  during  the  com- 
monwealth, and  even  till  the  reign  of  Vefpafian.  The 
as  therefore  was  of  four  different  weights  in  the  com- 
monwealth. Its  original  ftamp  was  that  of  a  ffieep, 
ox,  or  fow  :  but  from  the  time  of  the  emperors,  it  had 
on  one  fide  a  Janus  with  two  faces,  and  on  the  reverie 
the  roltrum  or  prow  of  a  Ihip. 

As  was  alfo  ufed  to  denote  any  integer  or  whole. 
Whence  the  Englilh  word  ace. — Thus  as  fignified  the 
whole  inheritance  ;  whence  hares  ex  ajfe,  the  heir  to 
the  whole  eflate. 

ASA,  king  of  Judah,  fucceeded  his  father  Abijam. 
He  pulled  down  the  altars  erefted  to  idols,  restored  the 
worlhip  of  the  true  God,  and,  with  the  afliftance  of 
Benhadad  king  of  Syria,  took  feveral  tows  from  the 
king  of  Ifrael.  He  died  917  years  before  the  Christian, 
sera,  and  was  fucceeded  by  Jeholhaphat. 

Asa>  among  naturalists.  The  writers  of  the  later 
ages  have  formed  this  word  afa  from  the  lafar  of  the 
ancients,  and  attributed  it  to  a  gum  very  different  front 
that  anciently  known  by  the  name  they  have  thus  cor- 
rupted. 

The  afa  of  the  ancients  was  an  odoriferous  and  fra- 
grant gum ;  and  the  afa  of  the  after-ages  had  fo  little 
title  to  this  epithet,  that  they  diitinguifhed  it  by  one, 
expreffing  its  being  of  an  offensive  or  ftinking  finell. 
The  Arabian  writers,  according  to  this  distinction,  de- 
fcribe  two  kinds  of  afa,  the  one  ftinking,  the  other  aro- 
matic; and  the  modern  Greeks  preferved  the  name 
afa,  or  lafd,  to  the  ftinking  gum  the  Latins  called  by 
that  name,  but  added  a  distinctive  epithet  to  exprefs  its 
fmell,  and  called  lifcardolafarum. 
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Asa  or  Assa,  in  [he  materia  medica>  a  name  given 
to  uvo  very  different  fubftances,  called  afa-dulcis  and 
afa-fztida. 

AsA-Duleh  is  the  fame  with  Benzoin. 

AsA-Fo>tida\s,  the  concrete  juice  of  a  large  umbelli- 
ferous plant  growing  in  feveral  parts  of  Alia  ;  the  pro- 
perties of  which  are  defcribed  under  the  article  Feru- 

1A. 

ASAPH  (St),  a  city  in  Flintftsire,  with  a  bilhop's 
fee ;  on  which  account  principally  it  deferves  notice, 
being  in  itfelf  but  a  poor  place.  As  a  biflioprick,  it  is 
of  great  antiquity,  and  was  founded  about  the  year 
560,  by  Kentigern,  a  Scotfman,  bifliop  of  Glafgow. 
He  began  the  church  on  the  banks  of  the  river  Elwy, 
whence"  it  is  called  by  the  Welfti  Land  Eltvy,  and  in 
Latin  Etaienfis.  Kentigern  returning  into  Scotland, 
left  a  holy  man  his  fuccellbr,  St  Afaph.  Who  was 
his  fuccelfor  is  uncertain,  as  there  are  no  records  that 
mention  it ;  and  it  feems  rather  probable  that  the  re- 
ligious fettled  here  had  been  neceflitated  to  remove  to 
fome  more  peaceful  abode,  as  the  country  was  frequent- 
ly the  feat  of  war  between  the  Englifli  and  the  Welfh. 
This  fee  was  formerly  a  very  wealthy  one  ;  but  its  re- 
venues were  greatly  leffencd  by  the  profufion  of  bilhop 
Parfew,  who  alienated  much  of  the  lands  belonging  to 
this  biflioprick. 

This  diocefe  doth  not  contain  any  one  whole  county ; 
but  confifts  of  part  of  Denbigh,  Flint  (where  its  church 
is),  Montgomery,  and  Merioneth  Ihires,  and  a  finall 
part  of  Shropftiire  ;  wherein  are  121  pariflies,  and  131 
churches  and  chapels,  moft  of  which  are  in  the  imme- 
diate patronage  of  the  bilhop.  This  fee  hath  but  one 
archdeaconry,  viz.  that  of  St  Afaph,  which  is  united 
to  the  biflioprick,  for  the  better  maintenance  thereof. 
This  fee  is  valued  in  the  king's  books  at  L.  1S7  :  n, 
6,  but  computed  to  the  worth  annually  L.  1500.  The 
tenth  of  the  clergy  comes  to  L.  186  :  19  :  6|.  To 
this  cathedral  belongs  a  bilhop,  a  dean,  archdeacon, 
chancellor,  &c. 

ASAPPES,  or  Azapes,  an  order  of  foldiers  in  the 
Turkifli  army,  whom  they  always  expofe  to  the  firft 
fhock  of  the  enemy  ;  to  the  end  that  the  enemy  being 
thus  fatigued,  and  their  fwords  blunted,  the  fpahis  and 
janifaries  may  fall  on  and  find  an  eafy  conqneft.  The 
word  is  derived  from  the  Turkifli  faph,  which  fignifies 
rank,  from  whence  they  have  formed  afphaph,  "  to 
range  in  battle."  The  afappes  are  faid  to  be  held  of 
fo  little  value,  that  they  frequently  ferve  as  bridges  for 
the  cavalry  to  pafs  over  in  bad  roads,  and  as  fafcines  to 
fill  tip  the  ditches  of  places  befieged.  They  travel  on 
foot,  and  have  no  pay  but  the  plunder  they  can  get 
from  the  enemy. 

ASAR-addon,  or  Esar-Haddon,  the  fon  of  Sen- 
nacherib, fucceedcd  his  father  about  712  years  before 
the  Chriftian  sera,  and  united  the  kingdoms  of  Nine- 
veh and  Babylon.  He  rendered  himfelf  mailer  of  Sy- 
ria ;  fent  a  colony  to  Samaria  ;  and  his  generals  took 
king  ManefTes,  and  carried  him  loaded  with  chains  to 
Babylon.  Afar-Addon  died  after  a  reign  of  12  years. 

ASAR1NA.     SeeCHEi.oNE. 

ASAROTA,  airapaTM,  from  a  and  <raif«,  I  fweep,  a 
kind  of  painted  pavements  in  ufe  before  the  invention 
of  mofaic  work.  The  moft  celebrated  was  that  at  Per- 
gamus,  painted  by  Sefus,  and  exhibiting  the  appearance 
of  crumbs,  as  if  the  floor  had  not  been  fwept  after  din- 


ner, whence,  according  to  Pliny,  the  denomination. 
Perrault  fuppofes  them  to  have  been  a  black  kind  of 
pavements  of  a  fpongy  matter. 

ASARUM,  asarabacca  :  A  genus  of  the  mono- 
gynia  order,  belonging  to  the  dodecandria  clafs  of 
plants.  The  calyx  is  trifid  or  quadrifid,  and  refts  on 
the  germen  ;  there  is  no  corolla  ;  the  capfnle  is  lea- 
thery and  crowned. — The  fpecies  are  three  ;  the  Eu- 
ropeum,  die  Canadenfe,  and  Virginicum.  The  firft 
fpecies  grows  naturally  in  fome  parts  of  England.  It 
hath  thick  flefliy  jointed  roots  ;  the  leaves  grow  fingly 
upon  Ihort  foot-ftalks,  which  arife  immediately  from 
the  root :  the  flowers  grow  upon  very  Ihort  foot-ftalks 
clofe  to  the  ground,  fo  are  hid  under  the  leaves.  They 
have  a  bell-fliaped  impalement,  of  a  worn-out  purple 
colour,  which  is  cut  in  three  at  the  top,  where  it  turns 
backward.  It  delights  in  a  moift  fhady  place,  and 
may  be  propagated  by  parting  the  roots  in  autumn. 
The  two  other  fpecies  have  no  remarkable  properties. 

Medicinal  Ufes.  The  dried  roots  of  this  plant  have 
been  generally  brought  from  the  Levant ;  thofe  of  our 
own  growth  being  fuppofed  weaker.  Both  the  roots 
and  leaves  have  a  naufeous,  bitter,  acrimonious,  hot 
tafte  ;  their  fmell  is  ftrong,  and  not  very  difagreeable. 
Given  in  fubftance  from  half  a  dram  to  a  dram,  they 
evacuate  powerfully  both  upwards  and  downwards.  It 
is  faid,  that  tinctures  made  in  fpirituous  menftrua,  pof- 
fefs  both  the  emetic  and  cathartic  virtues  of  the  plant ; 
that  the  extract  obtained  by  infpifiating  thefe  tinctures, 
arts  only  by  vomit,  and  with  great  mildnefs  ;  that  an 
infufion  in  water  proves  cathartic,  rarely  emetic  ;  that 
aqueous  decoctions  made  by  long  boiling,  and  the  wa- 
tery extract,  have  no  purgative,  or  emetic  quality,  but 
prove  notable  diaphoretics,  diuretics,  and  emmena- 
gogues. 

The  principal  ufe  of  this  plant  among  us  is  as  a  ster- 
nutatory. The  root  of  afarum  is  perhaps  the  ftrongeft 
of  all  the  vegetable  errhines,  white  hellebore  itfelf  not 
excepted.  Snuffed  up  the  nofe,  in  the  quantity  of  a 
grain  or  two,  it  occafions  a  large  evacuation  of  mucus, 
and  raifes  a  plentiful  fpitting.  The  leaves  are  confi- 
derably  milder,  and  may  be  nfed  to  the  quantity  of 
three,  four,  or  five  grains.  Geoffroy  relates,  that  after 
fnufling  up  a  dofe  of  this  errhine  at  night,  he  has  fre- 
quently obferved  the  difcharge  from  the  nofe  to  con- 
tinue for  three  days  together  ;  and  that  he  has  known 
a  paralyfis  of  the  mouth  and  tongue  cured  by  one  dofe. 
He  recommends  this  medicine  in  ftubborn  diforders  of 
the  head  proceeding  from  vifcid  tenacious  matter,  in 
palfies,  and  in  foporific  diftempers.  The  leaves  are 
the  principal  ingredient  in  ihtpulvis  ftemutatoriui  or 
pulvis  afari  compofitus,  as  it  is  now  called,  of  the  fhops. 

ASBAMEA,  a  fountain  of  Cappadocia,  near  Ty- 
ana,  facred  to  Jupiter,  and  to  an  oath.  Though  this 
fountain  bubbled  up,  as  in  a  ftate  of  boiling,  yet  its 
water  was  cold  ;  and  never  ran  over,  but  fell  back  a- 
gain  :   (Philoftratus,  Ammian). 

ASBESTOS,  a  fort  of  native  foflile  ftone,  which 
may  be  fplit  into  threads  and  filaments,  from  one  inch 
to  ten  inches  in  length,  very  fine,  brittle,  yet  fome- 
what  tractable,  filky,  and  of  a  greyifh  colour,  not  un- 
like talc  of  Venice.  It  is  almoll  infipid  to  the  laftc, 
indiflbluble  in  water,  and  endued  with  the  wonderful 
property  of  remaining  unconfumed  in  the  fire,  which 
only  whitens  it.     There  are   fome  forts  of  afbeftos 
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Albedos,  whofe  filaments  are  rigid  and  brittle  ;  others  more 
.' « '  flexible. 

The  incluftry  of  mankind  has  found  a  method  of 
working  this  untoward  mineral,  and  employing  it  in 
divers  manufactures,  chiefly  cloth  and  paper.  The 
manufacture  is  undoubtedly  difficult  enough.  Pliny 
calls  the  afbeftos  inventu  ramm,  textu  difficUimum. 
Wormius  afllires  us,  that  the  method  of  making  cloth 
of  afbeftos  is  now  entirely  unknown.  And  indeed  one 
would  fcarce  imagine  the  thing  practicable,  without 
the  mixture  of  fome  other  pliant  matter,  as  wool, 
hemp,  or  flax,  along  with  the  afbeftos,  the  filaments 
of  this  latter  appearing  too  coarfe  and  brittle  to  make 
any  tolerable  fine  work.  However  this  be,  Bapt.  Por- 
ta affures  us,  that  in  his  time  the  fpinning  of  afbeftos 
was  a  thing  known  to  every  body  at  Venice.  Sig.Ca- 
ftagnatta,  fuperintendant  of  fome  mines  in  Italy,  is  faid 
to  have  carried  the  manufacture  to  fuch  perfection, 
that  his  afbeftos  was  foft  and  tractable,  much  refembling 
larhb-fkin  dreffed  white  :  he  could  thicken  and  thin  it 
at  pleafure,  and  thus  either  make  it  into  a  very  white 
fkin  or  a  very  white  paper. 

This  kind  of  linen  cloth  was  chiefly  efteemed  by  the 
ancients ;  though  then  better  known  and  more  com- 
mon than  among  us,  being  held  equally  precious  with 
the  richeft  pearls  :  nor  is  it  now  of  mean  value,  even 
in  the  country  where  it  is  moft  generally  made,  a  Chi- 
na cover  (i.  e.  a  piece  of  23  inches  and  three-quarters 
long)  being  worth  80  tale,  i.  e.  L.  36  :  13  :  4.  Pliny 
fays,  he  himfelf  had  feen  napkins  thereof,  which,  be- 
ing taken  foul  from  the  table  after  afeaft,  were  thrown 
into  the  fire,  and  by  that  means  were  better  fcoured 
than  if  they  had  been  walhed  in  water,  &c.  But  its 
principal  ufe,  according  to  Pliny,  was  for  the  making  of 
fhrouds  for  royal  funerals,  to  wrap  up  the  corpfe,  fo 
that  the  afhes  might  be  preferved  diftinct  from  thofe 
of  the  wood,  &c.  whereof  the  funeral  pile  was  com- 
pofed :  and  the  princes  of  Tartary,  according  to  the 
accounts  in  the  Philofophical  Transactions,  ftill  ufe  it  at 
this  day  in  burning  their  dead.  Some  of  the  ancients 
are  faid  to  have  made  themfelves  clothes  of  it,  parti- 
cularly the  Brachmans  among  the  Indians.  The 
wicks  for  their  perpetual  lamps,  according  to  Dr  Li- 
fter, were  alfo  made  of  it:  fome  to  this  day  ufe  it  for 
the  wicks  of  fuch  lamps  as  they  would  not  have  any 
trouble  with;  becaufe  the  afbeftos  never  wafting,  there 
is  no  occafion  for  fhifting  the  wick.  Septalla,  canon 
of  Milan,  had  thread,  rope,  nets,  and  paper,  made  of 
the  afbeftos.  A  handkerchief  or  pattern  of  this  linen 
was  long  fince  prefented  to  the  Royal  Society,  a  foot 
long  and  half  a  foot  broad.  This  gave  two  proofs  of 
its  refilling  fire  ;  though,  in  both  experiments,  it  loft 
above  three  drams  in  its  weight.  When  taken  out 
red-hot,  it  did  not  burn  a  piece  of  white  paper  on  which 
it  was  laid.  Mr.  Villette  pretends  that  his  large  burn- 
ing concave  ufually  vitrifies  the  afbeftos. 

The  method  of  preparing  the  incombuftible  paper 
and  cloth  is  thus  defcribed  by  Ciampini  :  The  ftone  is 
laid  to  foak  in  warm  water  ;  then  opened  and  divided 
by  the  hands,  that  the  earthy  matter  may  be  warned 
out.  '  The  ablution  being  feveral  times  repeated,  the 
flax-like  filaments  are  collected  and  dried  ;  and  they  are 
moft  conveniently  fpun  with  an  addition  of  flax.  Two 
or  three  filaments  of  the  afbeftos  are  eafily  twifted  along 
with  the  flaxen  thread,  if  the  operator's  fingers  are 


kept  oiled.     The  cloth  alfo,  when  woven,  isbeftpre-   Afcalon 
ferved  by  oil  from  breaking  or  wafting.     On  expofhre         II 
to  the  fire,  the  flax  and  the  oil  burn  out,  and  the  cloth  ^fcc"dant? 
remains  pure  and  white.     Probably  from  the  diffipation 
of  fome  extraneous  matter  of  this  kind  proceeded  the 
diminution  of  weight  in  the  handkerchief  juft  recited ; 
for  pure  afbeftos  leaves  nothing.  The  fhorter  filaments 
which  ff-paratc  in  waihing  the  ltone  may  be  made  into 
paper  in  the  common  manner. 

The  afbeftos  is  found  in  Crete  and  Cyprus  ;  in  Tar- 
tary ;  at  Namur  in  the  Low  Countries  ;  in  Thuringia 
among  the  mines ;  in  the  Old  Noricum  ;  in  Egypt  ;  in 
the  mountains  of  Arcadia  ;  at  Puteoli  ;  in  the  iiland  of 
Corfica  ;  in  the  idand  of  Anglefey  in  Wales  ;  in  Abtr- 
deenfliire  in  Scotland:  at  Montauban  in  France;  and 
in  the  kingdom  of  Siberia. 

ASCALON;  an  ancient  city,  and  one  of  the  five 
fatrapies  or  principalities  of  the  Philiftines  ;  fituattdon 
the  Mediterranean,  43  miles  to  the  fouth-weft  of  Jeru- 
falem  (Antonine),  between  Azotus  to  the  north  and 
Gaza  to  thefouth.  The  birth-place  of  Herod  the  Great, 
thence  furnamed  dfcalonita  (Stephanus).  Famous 
for  its  fcallions,  which  take  name  from  this  town 
(Strabo,  Pliny).  Now  Scalona.  E.  Long.  34.  30. 
Lat.  31.  30. 

ASCANIUS,  the  fon  of  .Eneas  and  Creufa,  fuc- 
ceeded  his  father  in  the  kingdom  of  the  Latins,  and 
defeated  Mezentius  king  of  the  Tufcans,  who  had  re- 
fufed  to  conclude  a  peace  with  him .  At  length  he  found- 
ed Alba  Longa  ;  and  died  about  1139  years  before  the 
Chriftian  sera,  after  a  reign  of  38  years. 

ASCARIS,  in  zoology,  a  genus  of  infects  belong- 
ing to  the  order  of  vermes  inteftina.  The  body  of  the 
afcaris  is  cylindrical,  filiform,  and  tapers  at  both  ends. 
The  fpecies  are  two,  viz.  1.  The  vermicularis,  with  Plate  LV. 
faint  annular  rugae,  and  the  mouth  tranfverfe,  is  about 
a  quarter  of  an  inch  long,  and  thicker  at  one  end  than 
the  other.  It  is  found  in  boggy  places,  in  the  roots  of 
putrid  plants,  and  very  frequently  in  the  rectum  of 
children  and  horfes.  It  emaciates  children  greatly,  and 
is  fometimes  vomited  up.  2.  The  lumbricoides  is  a- 
bout  the  fame  length  with  the  lumbricus  terreftris,  or 
common  earth-worm ;  but  it  wants  the  protuberant  ring 
towards  the  middle  of  the  body,  the  only  mark  by 
which  they  can  properly  be  diftinguifhed.  The  body 
of  the  lumbricoides  is  cylindrical,  and  fubulated  at  each 
extremity;  but  the  tail  is  fome  what  triangular.  The 
lumbricoides  is  the  worm  which  is  moft  commonly 
found  in  the  human  inteftines.  It  is  viviparous,  and 
produces  vaft  numbers.  For  the  method  of  expelling 
thefe  two  kinds  of  infects,  fee  Medicine-///^*. 

ASCENDANT,  in  aftrology,  denotes  the  horo- 
fcope,  or  the  degree  of  the  ecliptic  which  rifes  upon  the 
horizon  at  the  time  of  the  birth  of  any  one.  This  is 
fuppofed  to  have  an  influence  on  the  perfon's  life  and 
fortune,  by  giving  him  a  bent  and  propenfity  to  one 
thing  more  than  another. 

In  the  celeftial  theme,  this  is  alfo  called  the  firfl 
houfe,  the  angle  of  the  Eajl  ox  Oriental  angle,  and  the 
fignificator  of  life. — Such  a  planet  ruled  in  his  afcen- 
dunt:  Jupiter  was  in  his  afendant,  &c. — Hence  the 
word  is  alfo  ufed  in  a  moral  fenfe,  for  a  certain  fuperi- 
ority  which  one  man  has  over  another,  from  fome  un- 
known caufe. 

ASCENDANTS,  in  law,  are  oppofed  to  defcendants 
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Attending,  in  fucceflion  ;  i.  e.  when  a  father  fucceeded  his  fon,  or 
Aftenfion.  an  uncle  his  nephew,  Sec.  heritage  is  faid  to  afcend,  or 
'  go  to  attendants. 

ASCENDING,  in  aftronomy,  is  faid  of  fucli  ftars 
as  are  rifing  above  the  horizon  in  any  parallel  of  the 
equator. 

Ascending  Latitude,  is  the  latitude  of  a  planet  when 
going  towards  the  north  pole. 

Ascendinc  Node,  is  that  point  of  a  planet's  orbit 
wherein  it  partes  the  ecliptic,  to  proceed  northward. 
This  is  otherwife  called  the  northern  node,  and  repre- 
fented  by  this  character  &. 

Ascending  Veffeh,  in  anatomy,  thofe  which  carry 
the  blood  upwards  ;  as  the  aorta  afcendens.  See  Ana- 
tomy, n°  123. 

ASCENSION,  in  aftronomy,  is  either  right  or  ob- 
lique. Right  afcenfion  of  the  fun,  or  a  ftar,  is  that  de- 
gree of  the  equinoctial,  counted  from  the  beginning  of 
aries,  which  rifes  with  the  fun  or  ftar  in  a  right  fphere. 
Oblique  afcenfion  is  an  arch  of  the  equator  intercepted 
betwen  the  firft  point  of  aries  and  that  point  of  the 
equator  which  rifes  together  with  a  ftar  in  an  oblique 
fphere. 

Ascension  Day,  a  feftival  of  the  Chriftian  church, 
held  ten  days  before  Whitfuntidc,  in  memory  of  our 
Saviour's  afcenfion  into  heaven  after  his  refurrection. 

Ascension  IJland,  a  barren  ifland  on  the  coaft  of 
Africa,  lying  in  W.  Long.  17.  20.  S.  Lat.  7.  5.  The 
following  account  is  given  of  it  by  Mr  Forfter.  "  This 
illand  was  firft  difcovered  in  1501,  by  Joao  de  Nova 
Galego,  a  Portuguefe  navigator,  who  named  it  Ilka 
ds  Nojfa  Ssuhora  de  Conceicao.  The  fame  admiral,  on 
his  return  to  Portugal  in  1502,  difcovered  the  illand  of 
St  Helena,  which  obtained  that  name  from  the  day  of 
the  difcovery.  Afcenfion  was  feen  a  fecond  time  by 
Alfonfo  d'Albuquerque  on  his  voyage  to  India  in  1503, 
and  then  received  the  name  it  now  bears  ;  but  was 
already  at  that  time  in  the  fame  defolate  condition  as 
at  prefent.  "We  fent  feveral  parties  on  fhore,  who 
palled  the  night  on  the  watch  for  turtles,  which  came 
to  lay  their  eggs  on  the  fandy  iliores.  The  drearinefs 
of  this  illand  furpafled  all  the  horrors  of  Eafter  Illand 
and  Tierra  del  Fuego,  even  without  the  afliftance  of 
fnow.  It  was  a  ruinous  heap  of  rocks,  many  of  which, 
as  far  as  we  could  difcern  from  the  fhip,  feemed  to  be 
totally  changed  by  the  fire  of  a  volcano.  Nearly  in 
the  centre  of  the  illand  rifes  a  broad  white  mountain  of 
great  heigtit,  on  which  we  difcerned  fome  verdure  by 
the  help  of  our  glafles,  from  whence  it  has  obtained 
the  name  of  Green  Mountain. 

"  We  landed  early  in  the  morning  among  fome 
rocks,  the  furf  being  always  immenfely  high  on  the 
great  beach ;  which  confifts  of  minute  Ihell-fand,  chief- 
ly of  a  fnowy  white,  very  deep,  dry,  and  intolerable 
to  the  eyes  when  the  fun  (hines.  We  afcended  among 
heaps  of  black  cavernous  done,  which  perfectly  re- 
fembles  the  moft  common  lavas  of  Vefuvius  and  Ice- 
land, and  of  which  the  broken  pieces  looked  as  if  they 
had  been  accumulated  by  art.  The  lava  currents  cool- 
ing very  fuddenly,  may  eafily  be  imagined  to  produce 
fuch  an  effect.  Having  afcended  about  12  or  15  yards 
perpendicular,  we  found  ourfelveson  a  great  level  plain 
of  fix  or  eight  miles  in  circuit;  in  the  different  corners 
of  which  we  obl'ervcd  a  large  hill  of  an  exact  conical 
lhape,  and  of  reddifh  colour,  Handing  perfectly  infu- 


lated.  Part  of  the  plain  between  thefe  conic  hills  was 
covered  with  great  numbers  of  fmaller  hillocks,  confid- 
ing of  the  fame  wild  and  ragged  lava  as  that  near  the 
fea,  and  ringing  like  glafs  when  two  pieces  are  knock- 
ed together.  The  ground  between  the  heaps  of  lava 
was  coTcred  with  a  black  earth,  on  which  we  walked 
very  firmly  ;  but  when  thefe  heaps  did  not  appear,  the 
whole  was  a  red  earth,  which  was  fo  loofe,  and  in  fuch 
dry  minute  particles,  that  the  wind  raifed  clouds  of 
duft  upon  it.  The  conic  hills  confided  of  a  very'  dif- 
ferent fort  of  lava,  which  was  red,  foft,  and  crumbling 
into  earth.  One  of  thefe  hills  ftands  directly  in  front 
of  ihe  bay,  and  has  a  wooden  crofs  on  its  fummit,  from 
whence  the  bay  is  faid  to  take  its  name.  Its  fides  are 
very  fteep,  but  a  path  near  three  quarters  of  a  mile 
long  winds  round  it  to  the  fummit.  After  examining 
this  remarkable  country  a  little  longer,  we  concluded, 
with  a  great  degree  of  probability  on  our  fide,  That  the 
plain  on  which  we  flood  was  once  the  crater  or  feat  of 
a  volcano,  by  the  accumulation  of  whofe  cinders  and 
pumice-ftoncs  the  conic  hills  had  been  gradually  form- 
ed :  that  the  currents  of  lava  which  we  now  faw  divi- 
ded into  many  heaps,  had  perhaps  been  gradually  bu- 
ried in  frefli  cinders  and  alhes ;  and  the  waters  coming 
down  from  the  interior  mountain  in  the  rainy  feafon 
had  fmoothened  every  thing  in  their  way,  and  filled  up 
by  degrees  the  cavity  of  the  crater.  The  rocky  black 
lava  was  the  refidence  of  numberlefs  men-of-war  birds 
and  boobies,  which  fat  on  their  eggs,  and  fuffered  us 
to  come  clofe  to  them. 

"  About  eight  in  the  evening,  it  being  then  quite 
dark,  a  fmall  veflel  came  into  the  bay,  and  anchored 
directly  within  us.  Captain  Cook  having  hailed  her 
repeatedly,  received  in  anfwer  that  (he  was  the  Lucre- 
tia,  a  New-York  (loop,  which  had  been  at  Sierra  Leon, 
and  was  now  come  to  catch  turtles,  in  order  to  fell 
them  at  the  windward  iflands  of  the  Weft  Indies.  A 
lieutenant  was  fent  on  board,  who  learned  from  the 
mafter,  that  he  had  taken  our  (hip  to  be  a  French  In- 
diaman,  and  was  very  defirous  of  trading  with  Englidi 
India-ihips,  in  which  he  was  difappointed  by  the  com- 
pany's regulations.  He  dined  with  our  officers  the 
next  day,  but  on  the  31ft  at  day-break  left  the  iflaiid. 
On  the  30th  in  the  morning,  we  landed  afecond  time  ; 
and  eroding  the  plain,  arrived  at  a  prodigious  lava- 
current,  interfered  by  many  channels  from  fix  to  eight 
yards  deep,  which  bore  firong  marks  of  being  worn 
by  vaft  torrents  of  water,  but  were  at  prefent  perfectly 
dry,  the  fun  being  in  the  northern  hemifphere.  In 
thefe  gullies  we  found  a  fmall  quantity  of  foil  confiding 
of  a  black  volcanic  earth,  mixed  with  fome  whitilh  par- 
ticles gritty  to  the  touch.  Here  we  faw  fome  fmall 
bunches  of  purflane,  and  a  fpecies  of  grafs  (panicuin 
fanguineum)  which  found  fufficient  nutriment  in  the 
dry  foil.  Having  at  laft,  with  great  fatigue,  climbed 
over  this  extenfive  and  tremendous  current  of  lava, 
which  was  much  more  folid  than  the  heaps  nearer  to 
the  fca,  we  came  to  the  foot  of  the  Green  Mountain, 
which  even  from  the  (hip's  place  in  the  bay  wc  had 
plainly  diftinguilhed  to  be  a  different  nature  from  all 
the  reft  of  the  country.  Thofe  parts  of  the  lava  which 
furrounded  it  were  covered  with  a  prodigious  quantity 
of  purflane,  and  a  kind  of  new  fern  {lovchites  Ad/cei,- 
fiotiif),  where  feveral  flocks  of  wild  goats  were  feed- 
ing.    The  great  mountain  is  divided  in  its  extremities, 
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Afcenfion  by  various  clefts,  into  feveral  bodies;  but  in  the  centre 
they  all  run  together,  and  form  one  broad  mafs  of 
great  height.  The  whole  appears  to  confift  of  a  grit- 
ty tophaceous  lime-Hone,  which  has  never  betn  at- 
tacked by  the  volcano,  but  probably  exifled  prior  to  its 
eruption  ;  its  fides  are  covered  with  a  kind  of  grafs, 
peculiar  to  the  ifland,  which  Linnaeus  has  named  arif- 
tida  Adfcenfonis.  We  likevvife  obferved  feveral  flocks 
of  goats  feeding  on  it ;  bur  they  were  all  exceffively 
fhy,  and  ran  with  furprifing  velocity  along  tremendous 
precipices,  'where  it  was  impoflible  to  follow  them. 
The  matter  of  the  New- York  (loop  acquainted  us,  that 
there  is  a  fpring  of  water  on  one  part  of  this  mountain, 
which  falls  down  a  great  precipice,  and  is  afterwards 
abforbed  in  the  land.  I  am  slmoft  perfuaded,  that 
with  a  little  trouble,  Afcenfion  might  fhortly  be  made 
fit  for  the  refidence  of  men.  The  introduction  of 
furze  (ulex  Europccus),,  and  of  a  few  other  plants 
which  thrive  beft  in  a  parched  foil,  and  are  not  likely 
to  be  attacked  by  rats  or  goats,  would  foon  have  the 
fame  affect  as  at  St  Helena.  The  moiftnre  attracted 
from  the  atmofphere  by  the  high  mountains  in  the  cen- 
tre of  the  illand,  would  then  no  longer  be  evaporated 
by  the  violent  action  of  the  fun,  but  collect  into  ri- 
vulets, and  gradually  fupply  the  whole  ifland.  A 
fod  of  grafTes  would  every  where  cover  the  furfacc 
of  the  ground,  and  annually  increafe  the  flratum  of 
mould,  till  it  could  be  planted  with  more  ufefnl  vege- 
tables. 

"  We  returned  gradually  to  Crofs  Bay,  in  the  heat 
of  noon,  over  the  plain  ;  having  a  fpace  of  more  than 
five  miles  to  traverfe,  where  the  fun  burnt  and  buffer- 
ed our  faces  and  necks,  and  heated  the  foil  to  fuch  a 
degree,  that  our  feet  were  likewife  extremely  fore. 
About. three  o'clock  we  arrived  at  the  water's  fide; 
and  after  bathing  in  a  fmall  cove  among  a  few  rocks, 
we  made  the  fignal  for  a  boat,  and  were  taken  on 
board.  The  next  forenoon  we  made  another  fmall 
excurfion,  in  company  with  Captain  Cook,  towards 
the  Green  Mountain ;  but  we  were  all  of  us  fo  much 
fatigued,  that  we  could  not  reach  it.  We  made  no 
new  obfervaiions  in  the  courfe  of  this  day,  the  naiure 
of  the  idand  being  dreary  beyond  defcription  in  its  out- 
fkirts." 

ASCENSIONAL  difference,  the  difference  be- 
tween the  right  and  oblique  afcenfion  of  the  fame  point 
to  the  furface  of  the  fphere. 

ASCENT,  in  a  general  fenfe,  implies  the  motion 
of  a  body  upwards,  or  the  continual  recefs  of  a  body 
from  the  earth.  The  Peripatetics  auribute  the  fpon- 
taneous  afcent  of  bodies  to  a  principle  of  levity  inhe- 
rent in  them.  The  moderns  deny  any  fuch  thing  as 
fpontaneous  levity  ;  and  iliew,  that  whatever  afcends, 
does  it  in  virtue  of  fome  external  impulfe  or  extrufion. 
Thus  it  is  that  fmoke  and  other  rare  bodies  afcend  in 
the  atmofphere;  and  oil,  light  woods,  &c.  in  water ; 
not  by  any  external  principle  of  levity,  but  by  the  fu- 
perior  gravity  or  tendency  downwards  of  the  parts  of 
the  medium  wherein  they  are.  The  afcent  of  light  bo- 
dies in  heavy  mediums  is  produced  after  the  fame  man- 
ner as  the  afcent  of  the  lighter  fcale  of  a  balance.  It 
is  not  that  fuch  fcale  has  an  internal  principle  whereby 
it  immediately  tends  upwards;  but  it  is  impelled  up- 
wards by  the  preponderancy  of  the  other  fcale  ;  the  ex- 
cefs  of  the  weight  of  the  one  having  the  fame  effect, 
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by  augmenting  its  impetus  downwards,  as  fo  much  real    Adent 
levity  in  the  other;  by  reafon  the  tendencies  mutually 
oppofe  each  other,  and  that  action  and  reaction  arc  al- 
ways equal. 

Asc£XT  of  Bodies  on  Inclined  Planes,  the  reader  will 
find  explained  under  Mechanics  ;  Afcent  of  Fluids, 
under  Hydrostatics;  and  Afcent  of  Vapours,  under 
the  article  Evaporation. 

ASCESIS,  properly  denotes  exercife  of  the  bo- 
dy. It  is  formed  from  the  verb  a.<rrmi,  ufed  by  the 
ancients  in  fpeaking  of  the  fports  and  combats  of  the 
athletx. 

Ascesis  is  alfo  ufed  by  philofophers,  to  denote  an 
exsreife,  conducive  to  virtue,  or  to  the  acquiring  a 
greater  degree  of  virtue.  This  is  particularly  deno- 
minated the  phikfophical  afcefs,  becaufe  practifed 
chiefly  by  philofophers,  who  make  a  more  peculiar 
profeflion  of  improving  themfeWes  in  virtue ;  on  the 
model  whereof,  the  ancient  Chrlftians  introduced  a  re- 
ligions Afcefis. 

ASCETERIUM,  in  ecclefiaftical  writers,  is  fre- 
quently ufed  for  a  monaftery,  or  place  fet  apart  for  the 
exercifes  of  virtue  and  religion.  The  word  is  formed 
from  afcefs,  "exercife;"  or  afcetra,  "  one  who  per- 
forms exercife."  Originally  is  fignificd  a  place  where 
the  athletas  or  gladiators  performed  iheir  exercifes. 

ASCETIC,  an  ancient  appellation  given  to  fuch 
perfons  as,  in  the  primitive  times,  devoted  themfelves 
more  immediately  to  the  exercifes  of  piety  and  virtue, 
in  a  retired  life ;  and  particularly  to  prayer,  abfti- 
nence,  and  mortification.  The  word  is  derived  from 
aiTKtai,  exercio,  "  I  exercife."  Afterwards,  when  the 
monks  came  in  fafhion,  this  title  was  beftowed  upon 
them  ;  efpecially  upon  fuch  of  ihern  as  lived  in  fo- 
litude. 

Ascetic  is  alfo  a  title  of  feveral  books  of  fpiritual 
exercifes. — As,  the  Afciatics,  or  devout  exercifes  of 
St  Bafil,  archbifhop  of  Cjefarea  in  Cappadocia. 

We  alfo  fay  the  afcetic  life,  meaning  the  exercife  of 
prayer,  meditation,  and  mortification. 

ASCHAFENBURG,  a  town  of  Germany,  feated, 
on  the  river  Maine,  in  the  circle  of  the  Lower  Rhine,, 
and  territory  of  the  elector  of  Mentz,  who  has  a  pa- 
lace there.  It  is  memorable  for  being  the  place 
where  the  king  of  Great  Britain  took  up  his  quarters 
the  night  before  the  battle  of  Dettingen.  E.  Long.  9. 
35.  N.  Lat.  jo.  14. 

ASCHAM  (Roger),  was  born  at  Kirby-Wifke, 
near  North- All erton  in  Yorkfhire,  in  the  year  1516. 
His  father  was  fteward  to  the  nobVe  family  of  Scroop. 
Our  author  Roger  was  educated  in  the  family  of  Sir 
Anthony  Wingtield,  •  who,  about  the  year  1550,  fent 
him  to  St  John's  College,  Cambridge,  where  he  was 
foon  dittinguifhed  for  his  application  and  abilities.  He 
took  his  degree  of  Bachelor  of  Arts  at  the  age  of  18, 
was  foon  after  elected  fellow  of  his  college,  and  in 
1536  proceeded  Mafter  of  Arts.  In  1544,  he  was 
chofen  univerfity  orator ;  and,  in  IJ48,  was  fent  for 
to  court,  to  inftruct  the  lady  Elizabeth  (afterwards 
queen)  in  the  learned  languages.  In  the  year  1550,. 
he  attended  Sir  Richard  Moryfine,  as  fecrerary,  on  his 
embaffy  to  the  emperor  Charles  V.  at  whofe  court  he 
continued  three  years,  and  in  the  mean  time  was  ap- 
pointed Latin  fecretary  to  King  Edward  VI.  Bur, 
upon  tie  death,  of  that  prince,  he  lofi  his  preferment 
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and  all  his  hopes,  being  profeffedly  of  the  reformed 
religion's  yet,  contrary  to  his  expectations,  he  was 
foon  after,  by  the  intereft  of  his  friend  lord  Paget, 
made  Latin  fecretary  to  the  king  and  queen.  In  June 
1554,  he  married  Mrs  Margaret  How,  a  lady  of  a 
good  family,  with  whom  he  had  a  confiderable  for- 
tune. It  is  very  remarkable  of  Mr  Afcham,  that,  tho' 
he  was  known  to  be  a  Proteftant,  he  continued  in  fa- 
vour not  only  with  the  miniftry  of  thofe  times,  but 
with  queen  Mary  herfelf.  Upon  the  acceffion  of  queen 
Elizabeth,  he  was  not  only  confirmed  in  his  port  of 
Latin  fecretary,  but  was  conftantly  employed  as  pre- 
ceptor to  her  Majefty  in  the  Greek  and  Latin  lan- 
guages. He  died  in  the  year  1568,  much  regretted, 
efpecially  by  the  queen,  who  faid  (he  had  rather  have 
loft  L.  10,000.  Camden  and  fome  other  writers  tell  us, 
that  he  had  a  great  propenfity  to  dice  and  cock-fight- 
ing.    He  certainly  died  poor. — He  wrote, 

1.  Toxophilus.  The  fchole  or  partitions  of  fhoot- 
ing,  contayned  in  two  bookes,  written  by  Roger  Af- 
cham, 1544,  and  now  newly  perufed.  Pleafaunt  for 
all  gentlemen  and  yeomen  of  England,  &c.  Lond. 
1571.  Whilft  at  the  univerfity  he  was  fond  of  ar- 
chery by  way  of  exercife  and  amufement,  for  which 
he  was  cenfivred  ;  and  on  that  account  he  fat  down  to 
write  this  book,  which  was  dedicated  to  Henry  VIII. 
who  fettled  a  penfion  of  L.  10  per  annum,  on  the  au- 
thor. It  is  rather  whimfical ;  but  is  admirably  well 
written,  and  full  of  learning.  2.  A  report  and  dif- 
courfe,  written  by  Roger  Afcham,  of  the  affairs  and 
ftate  of  Germany,  and  the  emperor  Charles  his  court, 
%  &c.  4to.  A  valuable  curiofity.  3.  The  fchoolmafter. 
Firft  printed  in  iJ73,  4to.  Mr  Upton  publifhed  an 
edition  with  notes  in  1711.  It  has  uncommon  me- 
rit ;  abounding  in  great  good  fenfe,  as  well  as  know- 
ledge of  ancient  and  modern  hiftory :  it  is  alfo  expref- 
five  of  the  great  humanity  of  the  author,  who  was 
for  making  the  paths  of  knowledge  as  level  and  plea- 
fant  as  poffible,  and  for  trying  every  gentle  method  of 
enlarging  the  mind  and  winning  the  heart.  4.  Latin 
epiftles.  Firft  publifhed  by  Mr  Grant  in  1576;  have 
iince  palled  many  editions  :  the  beft  is  that  of  Oxford 
in  1703.  Much  admired  on  account  of  the  ftyle,  and 
efteemed  almoft  the  only  claffical  work  of  that  kind 
written  by  an  Englifhman.  5.  Apologia  contra  mif- 
fam.  1577,  8vo. 

ASCIBURGIUM  (anc.  geog.),  mentioned  by  Ta- 
citus, fuppofed  to  be  one  of  the  50  citadels  built  on 
the  Rhine  ;  who  adds,  fome  imagined  it  was  built  by 
UlylTes.  Here  was  a  Roman  camp  and  a  garrifon.  To 
its  fituation  on  the  banks  of  the  Rhine  anfwers  a  fmall 
hamlet,  now  called  AJburg,  not  far  from  Meurs,  in 
the  duchy  of  Cleves. 

ASCIDIA,  a  genus  of  animals  belonging  to  the  or- 
der of  vermes  Mollufca.  The  body  is  cylindrical,  and 
fixed  to  a  fhell,  rock,  &c.  It  has  two  appertures  ;  one 
onthefummit,  the  other  lower,  forming  a  fheath.  There 
are  fix  fpecics  of  this  animal,  viz.  the  papillofum,  gc- 
latinofum,  inte(tinalis,quadridentata,  ruitica,  and  echi- 
•Pl.  LVI.  nata  ;  only  one  of  which,  viz.  the  ruftica*,  is  found 
in  the  Britifh  feas.  Animals  of  this  genus  have  the  fa- 
culty of  fquirting  out  the  water  they  take  in.  The  ex- 
pansion and  contraction  of  their  bodies  occafion  their 
affuming  various  forms. 

ASCII,  among  geographers,  an  appellation  given 
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to  thofe  inhabitants  of  the  earth  who,  at  certain  feafems  Afciue 
of  the  year,  have  no  fhadow;  fuch  are  all  the  inhabi-  II  ; 
tantsof  the  torrid  zone,  when  the  fun  is  vertical  to  them.  ^Afclepias.^ 

ASCITvE  (from  ao-x.es,  a  hag  or  bottle),  in  antiquity, 
a  feci:  or  branch  of  Montanifts,  who  appeared  in  the 
fecond  century,  they  were  fo  called,  becaufe  they 
introduced  a  kind  of  Bacchanals  into  their  affemblies, 
who  danced  round  a  bag  or  fkin  blowed  up ;  faying, 
they  were  thofe  new  bottles  filled  with  new  wine 
whereof  our  Saviour  makes  mention,  Matth.  ix.  17. — 
They  are  fometimes  alfo  called  Afcodrogiite. 

ASCITES,  in  medicine,  the  dropfy  of  the  abdomen. 
See  Medicine-TWcx. 

ASCLEPIA,  a  feftival  of  .ffifculapius  the  god  of 
pbyfic,  obferved  particularly  at  Epidaurus,  where  it 
was  attended  with  a  conteft  between  the  poets  and  mu- 
ficians,  whence  it  was  likewife  called  ispoc  Aym,  the 
facred  contention. 

ASCLEPIAD,  in  ancient  poetry,  a  verfe  compofed 
of  four  feet,  the  firft  of  which  is  a  fpondee,  the  fe- 
cond a  choriambus,  and  the  two  laft  dactyls;  or  of 
four  feet  and  a  casfura,  the  firft  a  fpondee,  the  fecond  a 
dactyl,  after  which  comes  the  casfura,  then  the  two 
dactyls ;  as,  Maecenas  atavis  edite  regibus 

ASCLEPIADES,  one  of  the  moft  celebrated  phy- 
ficians  among  the  ancients,  was  a  native  of  Prufa,  in 
Bithynia ;  and  practifed  phyfic  at  Rome,  under  Pom- 
pey,  96  years  before  the  Chriftian  sera.  He  was  the 
head  of  a  new  feet ;  and,  by  making  ufe  of  wine  and 
cold  water  in  the  cure  of  the  lick,  acquired  a  very  great 
reputation.  He  wrote  feveral  books,  which  are  fre- 
quently mentioned  by  Galen,  Celfus,  and  Pliny ;  but 
they  are  now  loll. 

Asclepiades,  a  famous  phyfician  under  Hadrian, 
of  the  fame  city  with  the  former.  He  wrote  feveral 
books  concerning  the  compofition  of  medicines,  both 
internal  and  external. 

ASCLEPIAS,  Swallow-wort;  A  genus  of  the 
digynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
30th  order,  Contort*.  The  generic  character  is  taken 
from  five  oval,  concave,  horn-like  nectaria  which  are 
found  in  the  flower.     The 

Species  are  19  ;  of  which  the  following  are  the  moft 
remarkable.  1.  The  alba,  or  common  fwallow-wort, 
has  a  root  compofed  of  many  ftrong  fibres  connected  at 
top  like  thofe  of  afparagus,  from  whence  arife  many 
ftalks,  in  number  proportional  to  the  fize  of  the  roots, 
which  grow  two  feet  high,  and  are  very  /lender  at  the 
top :  the  leaves  are  placed  oppofite  by  pairs ;  the 
flowers  are  white,  growing  in  umbels  near  the  top  of 
the  ftalk,  from  whence  are  fent  out  fmaller  umbels. 
After  the  flower  is  part,  the  two  germens  become  long 
pointed  pods,  inclofing  many  compreffed  feeds  lying 
imhricatim,  which  are  crowned  with  afoftwhite  down. 
It  flowers  in  June,  and  the  feeds  ripen  in  September. 
It  is  a  native  of  the  fonth  of  France,  Spain,  and  Italy. 
2.  The  Syriaca,  or  greater  Syrian  dogfbanc,  is  a  pe- 
rennial plant,  which  fends  up  feveral  upright  ftalks  in. 
the  fpring,  about  two  feet  high,  garniflied  with  oval 
leaves  growing  oppofite  ;  at  the  top  of  the  llalks  the 
umbels  of  flowers  are  produced,  which  are  of  a  blight 
purple  colour,  making  a  pretty  appearance,  but  are 
not  fucceeded  by  pods  in  England,  q.  The  cnrrafTavi- 
ca,  or  baftard  ipecacuanha,  is  a  native  of  the  warm  parts 
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Afdepias  of  America.  It  rifes  to  the  height  of  five  or  fix  feet, 
II  with  upright  Items,  and  fmooth  oblong  leaves  placed 
Aicriptitii.  Opp0(jte#  Toward  the  top  of  the  branches  the  umbels 
of  flowers  come  out,  which  Hand  erect:  the  petals  of 
the  flowers  are  of  a  fcarlet  colour,  and  the  horny  nec- 
tariums  in  the  middle  are  of  a  bright  faffron  colour, 
which  make  a  pretty  appearance;  and  there  is  afuc- 
ceflion  of  flowers  on  the  fame  plant  from  June  to  Oc- 
tober. The  flowers  are  fuccecded  by  long  taper  pods, 
filled  with  feeds  crowned  with  foft  down,  which  ripen 
late  in  autumn.  The  firft  two  fpecies  are  hardy  ;  but 
the  lafl  one  is  tender,  and  therefore  muft  be  preferved 
in  a  Hove. 

Medicinal  Ufes,  Sec.  The  root  of  the  firft  fpecies  is 
nfed  in  medicine.  It  is  reckoned  by  botanifts  a  fpe- 
cies of  dogfbane;  from  all  the  poifonous  forts  of 
■which  it  may  be  diftinguifhed,  by  yielding  a  limpid 
juice,  whilft  that  of  the  others  is  milky.  The  root 
has  a  ftrong  fmell,  efpecially  when  frelli,  approach- 
ing to  that  of  Valerian,  or  nard  ;  the  tafte  is  at  firft 
fweetifh  and  aromatic,  but  foon  becomes  bitterilh,  fab- 
acrid,  and  naufeous.  This  root  is  efteemed  fudorific, 
diuretic,  and  emmenagogue :  it  is  alfo  frequently  em- 
ployed by  the  French  and  German  phyficians  as  an  a- 
lexipharmic,  and  fometimes  as  a  fuccedaneum  to  con- 
trayerva,  whence  it  has  received  the  name  of  contray- 
erva  Germanorum.  Among  us  it  is  very  rarely  made 
ufe  of :  it  appears  from  its  fenfible  qualities  to  be  a  me- 
dicine of  much  the  fame  kind  with  valerian,  which  is 
indifputably  preferable  to  it.  The  root  of  the  third 
fpecies  has  been  fometimes  fent  over  from  America 
inftead  of  that  of  ipecacuanha,  and  mifchievous  effects 
have  been  produced  by  it.  Thofe  who  cultivate 
this  plant  ought  to  be  careful  that  none  of  its 
milky  juice  mix  with  any  thing  which  is  taken 
inwardly. 

ASCODUT^E,  in  antiquity,  a  feci  of  heretics,  in 
the  fecond  century,  who  rejected  the  ufe  of  fymbols 
and  facraments,  on  this  principle,  That  incorporeal 
things  cannot  be  communicated  by  things  corporeal, 
nor  divine  myfteries  by  any  thing  vifible. 

ASCOLI,  formerly  Afeulum  Apulum,  a  pretty  large 
and  populous  town  of  Italy,  in  the  marche  of  Ancona, 
and  territory  of  the  church  ;  it  is  a  bilhop's  fee,  and 
feated  on  a  mountain,  at  the  bottom  of  which  runs  the 
river  Fronto.     E  Lon.  i  J.  20.  N.  Lat.  42.  47. 

Ascoli  de  Satriano,  formerly  Afeulum  Ficenuni,  an 
epifcopal  city  of  Italy,  in  the  kingdom  of  Naples; 
feated  on  a  mountain.  E.  Long.  15.  J.  N.  Lat.  42.  8. 

ASCOLIA,  in  Grecian  antiquity,  a  feltival  cele- 
brated by  the  Athenian  hufbandmen  in  honour  of  Bac- 
chus, to  whom  they  facrifice  a  he-goat,  becaufe  it  de- 
ftroys  the  vines  (Ovid  Fafl.  i.  357)  ;  and,  to  fhew  the 
greater  indignity  to  an  animal  hated  by  Bacchus,  the 
peafants,  after  having  killed  him,  made  a  foot-ball  of 
his  fkin.  Virgil  has  beautifully  defcribed  the  occafion 
of  the  facrifice,  and  manner  of  celebrating  the  feftiva), 
Ceorg.  ii.  380. 

ASCRIPTITII,  or  Adscriptitii,  were  a  kind  of 
villains,  who,  coming  from  abroad,  fettle  in  the  lands 
of  fome  new  lord,  whofe  fubjects  or  fervants  they  com- 
mence ;  being  fo  annexed  to  the  lands,  that  they  may 
be  transferred  and  fold  with  the  fame.  Aicriptitii  is 
fometimes  alfo  ufed  in  fpeaking  of  aliens  or  foreigners 
newly  admitted  to  the  freedom  of  a  city  or  country. 


Afli. 


Ascriptitii  was  alfo  nfed  in  the  military  laws  for  Afcriptitii 
the  recruits  appointed  to  fnpply  the  loflcsof  the  legions, 
called  alfo  Accenfi. 

ASCRIVIUM  (anc.  geog.),  a  town  of  Dalmatia, 
on  the  Sinus  Rhizicus  (Pliny,  Ptolemy):  Now  Ca/- 
tara  (Harduin) ;  the  capital  of  the  territory  of  Cat- 
taro,  in  Venetian  Dalmatia.  E.  Long.  19.  20.  Lat. 
45.  2J. 

ASCULUM  apulum  (anc.  geog.)  a  town  of  A- 
pnlia,  much  mentioned  in  the  war  with  Pyrrhus  (Flo- 
rus,  Plutarch) :  Now  called  Afcoli ,-  a  city  of  the  Capi- 
tanata,  in  the  kingdom  of  Naples.  E.  Long.  16.  30. 
Lat.  41.  15. 

Ascvlum  Picenum  (anc.  geog.),  a  town  of  the  Pi- 
ceni  (Csefar) ;  and  the  capital  (Florus) :  Now  Afcoli, 
in  the  marche  of  Ancona,  on  the  river  Tronto.  E.  Long. 
15.  J.  Lat.  42  50. 

ASCYRUM,  peter's-wort  :  A  genus  of  the  po- 
lyandria  order,  belonging  to  the  polydelphia  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
20th  order,  Rotacea.  The  calyx  confiftsof  four  leaves ; 
the  corolla  has  four  petals ;  the  filaments  are  numerous, 
and  divided  into  four  bundles.  There  are  three  fpe- 
cies, the  crux  andreas,  the  hypericoides,  and  the  vil- 
lofum,  all  natives  of  the  Weft  Indies  or  America,  but 
pofieffing  no  property  worthy  of  notice. 

ASDRUBAL,  the  name  of  feveral  Carthaginian 
generals.     See  Carthage. 

ASEKI,  or  Asekai,  the  name  which  the  Turks 
give  to  the  favourite  fultanefles  who  have  brought  forth 
fons.  Thefe  are  greatly  diftinguilhed  above  others  in 
their  apartments,  attendants,  penfions,  and  hononrs. 
They  have  fometimes  ftiared  the  government.  The 
fultana  who  firft  prefents  the  emperor  with  a  male 
child,  is  reckoned  the  chief  favourite,  is  called  buyuk 
afeki,  and  ranks  as  a  legitimate  wife:  though,  from 
the  time  of  Bajazet  I.  the  fultans  are  forbid  to  marry 
by  a  public  law,  which  Solyman  II.  violated  in  favour 
of  Roxalana. 

ASELLUS,  in  zoology,  the  trivial  name  of  a  fpe- 
cies of  onifcus.     SeeONiscus. 

ASGILL,  (John),  a  late  humorous  writer,  was 
bred  to  the  law,  and  practifed  in  Ireland  with  great 
fuccefs.  He  was  there  elected  a  member  of  the  houfe 
of  commons,  but  was  expelled  for  writing  a  treatife 
on  the  poffibility  of  avoiding  death;  and  being  after- 
wards chofen  a  member  for  the  borough  of  Bramber  in 
Suflex,  he  was  alfoon  the  fame  account  expelled  the  par- 
liament of  England.  After  this  he  continued  30  years 
a  prifonerin  the  Mint,  Fleet,  and  King's-bench  ;  dur- 
ing which  time  he  publifhed  a  multitude  of  fmall  po- 
litical pamphlets,  feveral  of  which  were  in  defence  of 
the  fucceffion  of  the  houfe  of  Hanover,  and  againft  the 
Pretender.  He  died  in  the  rules  of  the  King's-bench, 
in  the  year  1 738,  when  he  was  upwards  of  fourfcore. 

ASH,  in  botany.     See  Fraxinus. 

Ash-HoU,  among  chemifts,  is  the  loweft  part  of  a 
furnace;  and  is  intended  to  receive  the  afhes  falling 
from  the  fire,  and  to  give  a  paflage  to  the  air  which  is 
to  be  introduced  into  the  furnace,  to  keep  up  the  com- 
bnftion. 

A&n-Wed nef day,  the  firft  day  of  Lent ;  fuppofed  to 
have  been  fo  called  from  a  cuftom  in  the  church,  of 
fprinkling  allies  that  day  on  the  heads  of  penitents 
then  admitted  to  penance.    See  Lent. 

ASH- 


ASH 


T    392    1 


ASH 


Afhford. 


A&born  ASHBORN,  a  town  in  Derbyfhire,  feated  between 
the  rivers  Dove  and  Comptoa,  over  which  there  is  a 
(lone  bridge,  in  a  rich  foil.  It  is  a  pretty  large  town, 
though  not  fo  flotirilhing  as  formerly.  W.  Long.  I.  3  J. 
N.  Lat.  53.  o. 

ASHBURTON,  a  town  in  Devonfhire.  It  fends 
two  members  to  parliament,  and  is  one  of  the  four  ftan- 
nery  towns.  It  is  feated  among  the  hills,  which  are 
remarkable  for  tin  and  copper ;  and  has  a  very  hand- 
fome  church;  as  alio  a  chapel,  which  is  turned  into  a 
fchool.  It  gives  title  of  Baron  to  Dunning  the  late 
folicitor -general,  whofe  fon  now  enjoys  it.  W.  Long. 
3.  10.  N.  Lat.  50.  30. 

ASHBY  de  la  zouch  a  market-own  in  Leicefter- 
fnire,  fituated  in  W.  Long.  1.20.  N.Lat.  J2.  40.  It 
had  a  caftle,  which  was  long  in  the  pofleflion  of  the  fa- 
mily of  dela  Zouch.  It  afterwards  fell  into  the  hands 
of  Edward  IV.  who  granted  it  to  Sir  Edward  Haftings, 
created  baron  Haftings,  with  licence  to  make  a  caftle 
of  the  manorhoufe,  to  which  he  adjoined  a  very  high 
tower.  It  was  demolilhed  in  1648  ;  but  a  great  part 
of  the  tower  is  ftill  ftanding.  It  now  belongs  to  the 
Earl  of  Huntingdon. 

ASHDOD,  or  Azotus.     See  Azotus. 
ASHES,    the  earthy  particles  of  combuftible   fnb- 
ftances  after  they  have  been  burnt. 

If  the  afties  are  produced  from  vegetable  bodies,  they 
contain  a  confiderable  quantity  of  fixed  fait,  blended 
with  the  terrene  particles:  and  from  thefe  aihes  the 
fixed  alkaline  falts  called  pot-ajh,  ptarl-ajh,  &c.  are  ex- 
tracted.    See  Potash,  Sec. 

The  allies  of  all  vegetables  are  vitrefiable,  and  found 
to  contain  iron.  They  are  alfo  excellent  manure 
for  cold  and  wet  grounds.  See  Agriculture, 
n°  20. 

Several  religious  ceremonies  depend  upon  the  ufc  of 
allies.  St  Jerome  relates,  that  the  Jews  in  his  time 
rolled  thcmfelves  in  afhes,  as  a  fign  of  mourning.  To 
repent  in  fackcloth  and  alhes,  is  a  frequent  expreffion 
in  Scripture  for  mourning  and  being  afflicted  for  our 
fins.  There  was  a  fort  of  lye  and  luflral  water  made 
with  the  alhes  of  an  heifer  facrificed  upon  the  great 
day  of  expiation ;  the  alhes  whereof  were  diftributed 
to  die  people,  and  this  water  was  ufed  in  purifications 
as  often  as  any  touched  a  dead  body,  or  was  prefent  at 
funerals,  (Numb.  xix.  17.)  Tamar  after  the  injury 
received  from  her  brother  Amnon,  covered  her  head 
with  alhes,  (2  Sara.  xiii.  19.)  The  Pfalmift  in  great 
forrow  fays,  that  he  had  eaten  alhes  as  if  it  were  bread, 
(Pf.  cii.  9.) ;  which,  however  is  to  be  confidered  as 
an  hyperbole.  He  fat  on  afhes,  he  threw  afhes  on  his 
head  ;  his  food,  his  bread,  was  fpoiled  with  the  allies 
wherewith  he  was  covered. 

The  ancient  Pcrfians  had  a  fort  of  punifhment  for 
fome  great  criminals,  which  confided  in  executing  them 
in  allies.  The  criminal  was  thrown  headlong  from  a 
lower  50  cubits  high,  which  was.  filled  with  afhes  to  a 
particular  height,  (2  Mac.  xiii.  5,  6.)  The  motion 
which  the  criminal  ufed  to  difengage  hhnfelf  from  this 
place,  plunged  him  ftill  deeper  into  it,  and  this  agita- 
tion was  farther  increafed  by  a  wheel  which  ftirred  the 
afhes  continually  about  him  till  at  laft  he  was  ftifkd. 

ASHFOllD,  a  market-town  of  Kent,  fituatcd  about 
12  miles  fouth-weftof  Canterbury,  inE.  Long.  45.  and 
N.  Lat.  51.  if- 


ASHLAR,  a  term  ufed  among  builders,  hy  which 
they  mean  common  or  free  ftones,  as  they  come  out  of 
the  quarry,  of  different  lengths  and  thicknefres. 

ASHLERING,  among  builders,  fignifies  quarter- 
ing, to  lath  to,  in  garrets,  about  two  and  a  half,  or 
three  feet  high,  perpendicular  to  the  floor,  up  to  the 
under  fide  of  the  rafters. 

ASHMOLE  (Elias),  a  great  antiquary  and  herald, 
founder  of  the  Alhmolean  mufeum  at  Oxford,  was  born 
at  Litchfield  in  Staffordfhire,  161 7.     In  the  early  part 
of  his  life,  he  practifed  in  the  law;  and  in  the  civil 
war  had  a  captain's  commiffion  under  the  king,  and 
was  alfo  comptroller  of  the  ordnance.    He  married  the 
lady  Mainwaring  in  1649,  and  fettled  at  London; 
where  his  houfe  was  frequented  by  all  the  learned  and 
ingenious  men  of  the  time.   Mr  Aftimole  was  a  diligent 
and  curious  collector  of  manufcripts.   In  the  year  16  jo, 
he  pnblifhed  a  treatife  written  by  Dr  Arthur  Dee,  re- 
lating to  the  philofopher's  ftone ;  together  with  ano- 
ther tract  on  the  fame  fubject,  by  an  unknown  author. 
About  the  fame  time  he  was  bulled  in  preparing  for 
the  prefs  a  complete  collection  of  the  works  of  fuch 
Englilh  chemifts  as  had  till  then  remained  in  manu- 
fcript.     This  undertaking  coft  him  great  labour  and 
expence ;  and  at  length   the   work  appeared,  towards 
the  clofe  of  the  year  1652.   He  propofed  atfirft  to  have 
carried  it  on   to  feveral  volumes;  but  he  afterwards 
dropped  this  defign,  and  feemed  to  take  a  different  turn 
in  his  ftudies.     He  now  applied  himfelf  to  die  ftudy  of 
antiquity  and  records:  he  was  at  great  pains  to  trace 
the  Roman  road,  which  in  Antoninus's  Itinerary  is 
called   Beimevamia,  from  Weedon  to  Litchfield,  of 
which  he  gave  Mr  Dugdale  an  account  in  a  letter.     In 
1658,  he  began  to  collect  materials  for  his  hiftory  of  the 
order  of  the  gaiter,  which  he  lived  to  finifh,  and  there- 
by did  no  lefs  honour  to  the  order  than  to  himfelf.    In 
September  following,  he  made  a  journey  to  Oxford, 
where  he  fet  about  giving  a  full  and  particular  defcrip- 
tion  of   the  coins  prefented   to  the  public  library  by 
Archbifhop  Laud. 

Upon  the  reftoration  of  King  Charles  II.  Mr  Afh- 
mole  was  introduced  to  his  majefty,  who  received  him 
very  gracioufly ;  and  on  the  iSth  of  June  1660,  bellowed 
on  him  the  place  of  Windfor  herald  A  few  days  after, 
he  appointed  him  to  give  a  defcription  of  his  medals, 
whicli  were  accordingly  delivered  into  his  poflcfTion, 
and  King  Henry  VIII's  clofet  was  affigned  for  his  ufe. 
On  the  15th  of  February  Mr  Aihmole  was  admitted  a 
fellow  of  the  royal  focicty :  and,  on  the  9th  of  Febru- 
ary following,  the  king  appointed  him  fecretary  of  Su- 
rinam, in  the  Weft  Indies.  On  the  19th  of  July  1699, 
the  univerlity  of  Oxford,  in  confideration  of  the  many 
favours  they  had  received  from  Mr  Afhmole,  created 
him  Dr  of  phyfic  by  diploma,  which  was  prefented 
to  him  by  Dr  Yates,  principal  of  Brazen  Nofe  college. 
On  the  8th  of  May  1672,  he  prefented  his  "  Inllitution, 
laws,  and  ceremonies  of  the  molt  noble  order  of  the 
garter,"  to  die  king  ;  who  received  it  very  gracioufly, 
and,  as  a  mark  of  his  approbation,  granted  him  a  pri- 
vy feal  for  L.400  out  of  the  cuftom  of  paper.  On  the 
26th  of  January  1679,  a  fire  broke  out  in  the  Middle 
Temple,  in  the  next  chamber  to  Mr.  Afhmnle's,  by 
which  he  loft  a  noble  library,  with  a  colleclion  of  9000 
coins,  ancient  and  modern,  and  a  vaft  repofuory  of 
feals,  charters,  and  other  antiquities  and-curiofitics; 
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Afia.      but  his  mannfcripts  and  his  mod  valuable  gold  medals 

— v '  were  luckily  at  his  houfe  at  Lambeth.     In  1683,  the 

univerfity  of  Oxford  having  finifhed  a  magnificent  re- 
politory  near  the  theatre,  Mr  Afhmole  fent  thither  his 
curious  collection  of  rarities;  which  benefaction  was 
confiderably  augmented  by  the  addition  of  his  manu- 
fcripts  and  library  at  his  death,  which  happened  at 
Lambeth,  the  iSth  of  May,  in  the  76th  year  of  his 
age.  He  was  interred  in  the  church  of  Great-Lam- 
beth, in  Surry,  on  the  26th  of  May  1692,  and  a  black 
marble  ftone  laid  over  his  grave,  with  a  Latin  inferip- 
tion. 

Befides  the  works  which  we  have  mentioned,  Mr 
Athmole  left  feveral  which  were  publifhed  fince  his 
death,  and  lbme  which  remain  ftill  in  manufcript. 

ASIA,  is  one  of  the  three  general  parts  of  our 
continent,  and  one  of  the  four  of  the  whole  earth. 
It  is  feparated  from  Europe  by  the  Mediterranean  fea, 
the  Archipelago,  the  Black  Sea,  the  Palus  Meotis,  the 
Don,  and  the  Dwina,  which  fall  into  the  White  Sea  ; 
and  from  Africa,  by  the  Arabic  Gulph  or  Red  Sea,  and 
the  Iftmus  of  Suez.  All  the  other  parts  are  furrounded 
by  the  ocean.  The  late  difcoveries  (how  that  it  does 
not  join  to  America,  though  it  extends  very  near  it  : 
(See  America,  n°  105.).  It  is  fituated  between  44 
and  196  degrees  of  eaft  longitude,  and  1  and  74  de- 
grees of  north  latitude.  From  the  Dardanelles  to  the 
moft  eaftern  Ihore  of  Tartary,  it  is  4740  miles  in 
length  ;  and  from  the  moft  fouthern  point  of  Malacca 
to  the  moft  northern  point  of  Nova  Zembla,  it  is  4380 
miles  in  breadth. 

This  vaft  extent  of  territory  was  fucceffively  govern- 
ed in  part  times  by  the  Aflyrians,  the  Medes,  the  Per- 
sians, and  the  Greeks  ;  but  the  immenfe  regions  of 
India  and  China  were  little  known  to  Alexander,  or 
the  conquerors  of  the  ancient  world.  Upon  the  de- 
cline of  thofe  empires,  great  part  of  Afia  fubmitted  to 
the  Roman  arms ;  and  afterwards,  in  the  middle  ages 
the  fuccelTors  of  Mahomet,  or,  as  they  are  ufually  call- 
ed, Saracens,  founded  in  Afia,  in  Africa,  and  in  Eu- 
rope, a  more  extenfive  empire  than  that  of  Cyrus,  Al- 
exander, or  even  the  Roman  when  in  its  height  of 
power.  The  Saracen  greatnefs  ended  with  the  death 
of  Tamerlane  ;  and  the  Turks,  conquerors  on  every 
fide,  took  pofleffion  of  the  middle  regions  of  Afia, 
which  they  flill  enjoy.  Befides  the  countries  poffefled 
by  the  Turks  and  Ruffians,  Afia  contains  at  prefent 
three  large  empires,  the  Cbinefe,  the  Mogul,  and  the 
Perfian ;  upon  which  the  lefier  kingdoms  and  fove- 
reignties  of  Afia  generally  depend.  The  prevailing 
form  of  government  in  this  divifion  of  the  globe  is  ab- 
folute  monarchy.  If  any  of  them  can  be  faid  to  en- 
joy fome  lhare  of  liberty,  it  is  the  wandering  tribes, 
as  the  Tartars  and  Arabs.  Many  of  the  Afiatic  na- 
tions, when  the  Dutch  firft  came  among  them,  could 
not  conceive  how  it  was  poffible  for  any  people  to  live 
under  any  other  form  of  government  than  that  of  a 
defpotic  monarchy.  Turkey,  Arabia,  Perfia,  part  of 
Tartary,  and  part  of  India,  profefs  Mahometanifm. 
The  Perfian  and  Indian  Mahometans  are  of  the  fetft  of 
Hali,  and  the  others  of  that  of  Omar  ;  but  both  own 
Mahomet  for  their  law- giver,  and  the  Koran  for  their 
rule  of  faith  and  life.  In  the  other  parts  of  Tartary, 
India,  China,  Japan,  and  the  Afiatic  Ifiands,  they  are 
generally  heathens  and  idolaters.  Jews  are  to  be  found 
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every  where  in  Alia.  Cbriflianiiy,  though  planted 
here  with  wonderful  rapidity  by  the  apoftles  and  pri- 
mitive fathers,  fuftered  an  almoit  total  eclipfe  by  the 
conquefts  of  the  Saracens,  and  afterwards  of  the  Turks. 
Incredible  indeed  have  been  the  hazards,  perils,  and 
fufferings  of  popilh  miiTionaries,  to  propagate  their 
doftrines  in  the  moft  diftant  regions  and  among  the 
groffeft  idolaters  ;  but  their  labours  have  hitherto  fail- 
ed of  fuccefs,  owing  in  a  great  meafure  to  their  own 
avarice,  and  the  avarice  and  profligacy  of  the  Euro- 
peans, who  refort  thither  in  fearch  of  wealth  and  do- 
minion. 

Afia  may  be  divided  into  the  following  pans : 
Turkey  in  Afia,  Arabia,  Perfia,  the  Mogul's  Empire, 
with  the  two  peninfulas  of  the  Indies  ;  Tibet,  China, 
and  Corea  ;  Great  and  Little  Buckaria,  with  Koralin  ; 
Tartary,  Siberia,  and  the  ifiands.  The  principal  lan- 
guages fpoken  in  Afia  are,  the  modern  Greek,  the 
Turkifli,  the  Ruffian,  the  Tartarian,  the  Perfian,  the 
Arabic,  the  Malayan,  the  Chinefe,  and  the  Japanefe. 
The  European  languages  are  alfo  fpoken  upon  the 
coafts  of  India  and  China. 

Afia  is  looked  upon  as  that  part  of  the  world  which, 
of  all  others,  has  been  moft  peculiarly  diftinguiflied  by 
heaven.  There  it  was  the  firlt  man  was  created ;  there 
the  patriarchs  lived,  the  law  was  given  to  Mofes,  and 
the  greateft  and  molt  celebrated  monarchies  were  form- 
ed ;  from  thence  the  firft  founders  of  cities  and  na- 
tions in  other  quarters  of  the  world  brought  their  colo- 
nies. Laftly,  in  Afia,  Jefus  Chrift  appeared:  there 
it  was  that  he  wrought  the  falvation  of  mankind,  that 
he  died  and  rofe  again ;  and  from  thence  it  is  that  the 
light  of  the  gofpel  was  diffufed  over  all  the  world. 
Laws,  arts,  fciences,  and  religion,  almoft  all  had  their 
original  in  Afia. 

As  Afia  exceeds  the  other  two  parts  of  ourcontinent, 
Europe  and  Africa,  fo  it  is  fuperior  to  them  in  the  fe- 
renity  of  its  air,  the  fertility  of  its  foil,  the  deliciouf- 
nefs  of  its  fruits,  the  fragrancy  and  balfamic  qualities 
of  its  plants,  fpices,  and  gums;  the  falubrity  of  its 
drugs;  the  quantity,  variety,  beauty,  and  value  of 
gems ;  the  richnefs  of  its  metals,  and  the  finenefs  of  its 
filks  and  cottons.  A  great  change  indeed  hath  happen- 
ed in  that  part  of  it  called  Turkey,  which  hath  loft 
much  of  its  ancient  fplendor,  and  from  the  moft  po- 
pulous and  beft  cultivated  fpot  in  Afia,  is  become  a 
wild  and  uncultivated  defart.  The  other  parts  of  Afia 
continue  much  in  their  former  condition  ;  the  foil  be- 
ing as  remarkable  for  its  fertility,  as  moft  of  the  inha- 
bitants for  their  indolence,  effeminacy,  and  luxury. 
This  effeminacy  is  chiefly  owing  to  the  warmth  of 
the  climate,  though  in  fome  meafure  heightened  by 
enftom  and  education  ;  and  the  fymptoms  of  it  are 
more  or  lefs  vifible  as  the  feveral  nations  are  feated 
nearer  or  farther  from  the  north.  Hence  the  Tartars, 
who  live  near  the  fame  latitudes  with  us,  are  as  brave, 
hardy,  ftrong,  and  vigorous,  as  any  European  nation. 
What  is  wanting  in  the  robuft  frame  of  their  bodies 
among  the  Chinefe,  Mogul-Indians,  and  all  the  inha- 
bitants of  the  more  fouthern  regions,  is  in  a  great 
meafure  made  up  to  them  by  the  vivacity  of  their 
minds,  and  ingenuity  in  various  kinds  of  workmanfhip, 
which  our  moft  fkilful  mechanics  have  in  vain  endea- 
voured to  imitate. 

The  chief  rivers  of  Afia  are,  the  Euphrates  and  Ti- 
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gris,  in  Turkey  ;  the  Indus  and  Ganges,  in  India  ;  the 
Kiang  and  Hoang-ho,  in  China:  the  Sir  Amu  and 
,  Wolga,  in  Wertcrn  Tartary ;  the  Saghalia  Ula  or  A- 
mur,  in  Eaftern  Tartary  ;  the  Irtifli,  Oby,  Jenifea, 
and  Lena,  in  Siberia.  The  lakes  are,  that  prodigious 
one  called  the  Cafpian  Sea  ;  and  near  that  another  ve- 
ry large  one,  but  lately  known  tons,  called  Aral,  or 
the  lake  of  eagles.  The  Baykal  is  in  Siberia,  the  Ko- 
honor  near  Tibet,  and  the  Tong  Ping  in  China.  The 
chief  mountains  are,  the  Taurus  in  Turkey  and  Perfia  ; 
the  Imaus,  between  India  and  Tibet;  and  the  Altay,  in 
Tartary. 

The  Afiatic  iflands  are  very  numerous,  infomuch 
that  fome  reckon  150,000  ;  but  of  this  there  is  no  cer- 
tainty. However,  they  may  be  divided  into  thofe  of 
the  eaft,  weft,  fouth,andfouth-eaft.  Thofe  that  lie  on 
the  eaft  of  Afia  are,  the  illands  of  Jeflb  or  Yedfo,  and 
Japan,  with  feveral  fmall  ones  on  the  coart  of  Korea, 
the  iflandof  Formofa,  and  the  Phillippines.  Thofe  on 
the  weft  are,  the  ifland  of  Cyprus,  in  the  Mediterra- 
nean; Scanderoon,  ofFNatolia,  and  the  ifle  of  Rhodes, 
offPhifchio,  on  the  fame  coaft.  Thofe  on  the  fouth 
are,  the  ides  of  the  Maldives,  in  the  Indian  Sea  ;  the 
ifle  of  Ceylon,  off  cape  Komorin  ;  with  a  great  many 
fmall  ones  in  the  gulph  of  Bengal.  Thofe  onthefouth- 
caft  are,  the  illes  of  Sandi,  as  Sumatra,  the  ides  of  Ja- 
va, Borneo,  &c.  the  Moluccas,  the  ifles  of  Kumbava, 
Timor,  &c. 

Asia  Minor,  or  Leffir  A/la;  the  fame  with  Nato- 
lia.     See  Natolia. 

ASIARCH.E,  (termed  by  St  Paul,  Chief  of  Afia, 
Actsxix.  31.)  were  the  Pagan  Pontiffs  of  Afia,  chofen 
to  fuperintend  and  have  the  care  of  the  public  games  ; 
which  they  did  at  their  own  expence  :  for  which  rea- 
fon  they  were  always  the  richeft  andmoft  confiderable 
men  of  the  towns. 

ASIDE,  in  the  drama,  fomething  faid  by  an  actor, 
which  fome,  or  even  all  the  other  actors  prefent,  are 
fuppofed  not  to  hear;  a  circumftance  juftly  condemned 
as  being  unnatural  and  improbable. 

ASIITO,  a  town  of  Italy,  in  Perugia,  and  in  the 
Pope's  territories.     E.  Long.  23.  40.  N.  Lat.  43.  o. 

ASILIUS,  or  Honey-fly,  a  genus  of  infects  be- 
longing to  the  order  of  infecta  diptera.  It  has  two 
wings  ;  and  a  horny,  ftrait,  two-valved  beak.  There 
are  17  fpecies  of  this  infect.  Many  of  them  wound 
in  a  very  painful  manner,  and  are  particularly  trouble- 
fome  to  cattle  in  low  meadows  ;  others  of  them  are 
quite  harmlefs.     See  Plate  LVI. 

ASINARA,  an  ifiand  of  Italy,  on  the  weftern  coaft 
of  Sardinia.     E.  Long.  8.  30.  N.  Lat.  41.  o. 

ASIN1US  (Pollio),  conful  and  Roman  orator,  dif- 
tingtiiihed  himfelf  under  Augnftus  by  his  exploits  and 
his  literary  works.  He  is  frequently  mentioned  with 
praifes  by  Horace  and  Virgil,  and  is  faid  to  have  col- 
lected the  firft  library  at  Rome.  He  died  at  Frefcati, 
at  80  years  of  age. 

ASIONGABER,  Esiongeber,  orEziONGEBER 
a  town  of  Arabia  Petrsea,  on  die  bay  of  Elath,  a  part 
of  the  Arabian  Gulf;  the  dock  or  ftation  of  the  fhips 
of  Solomon  and  Jehofaphat;  an  ancient  town,  men- 
tioned alfo  by  Mofes.  It  was  afterwards  called  Be- 
renice (Jofcphus). 

ASIS1A,  or  Asstsia,  a  town  of  Liburnia  (Ptole- 
my, Antoninc),  now  in  ruins,  but  exhibiting  many 


monuments  of  antiquity.  It  is  the  AfTcfia  or  AfTeria  of 
Pliny.  This  author,  after  having  fpecified  the  Li- 
burnian  cities  that  were  obliged  to  attend  the  congrefs  k 
or  diet  of  Scardona,  adds  to  the  catalogue  the  free  Af- 
fcrians,  immunefaae  AJferiates  ;  and  this  people,  who 
created  their  own  magiftrates,  and  were  governed  by 
their  own  municipal  laws,  were  no  doubt  more  rich 
and  powerful  than  their  neighbours. 

The  veftiges  of  the  walls  of  AfTeria  that  ftill  remain, 
are  a  fuflicient  proof  of  this  ;  for  their  circumference 
is  clearly  diftingtiiihable  above  ground,  and  meafnres 
3600  Roman  feet.  The  fpace  inclofed  by  them  forms 
■  an  oblong  polygon,  and  they  are  built  with  common 
Dalmatian  marble  ;  but  not  taken  from  the  hill  on 
which  they  ftand,  for  that  furniihes  only  foft  ftone. 
The  walls  are  inverted,  both  infide  and  out,  with  this 
marble  :  fome  of  the  ftones  are  ten  feet  long,  and  they 
are  all  of  confiderable  dimenfions.  The  thicknefsof 
thefe  fortifications  is  commonly  about  eight  feet  :  but 
at  the  narroweft  extremity,  which  falls  towards  the  foot 
of  the  hill,  they  are  eleven  feet  thick  ;  and,  in  fome 
parts,  their  height  ftill  above  ground  reaches  to  near 
30  feet.  An  antiquary,  or  even  a  fimple  lover  of  the 
fine  arts,  or  of  erudition,  the  Abbe  Fortis  obferves, 
cannot  help  wifhing  at  Podgraje  (the  modern  name  of 
AfTeria),  that  fome  powerful  hand  quicquid  fub  terra 
eft  in  apricum  proferit  :  and  fuch  a  wifli  becomes 
ftronger  when  he  reflects,  that  lince  the  deftruction  of 
that  city  no  fearch  has  ever  been  made  under  ground, 
with  a  view  to  difcover  any  thing  curious  ;  and  yet 
thefe  walls  without  doubt  inclofe  a  valuable  depoiite 
of  antiquities,  thrown  down  in  heaps,  who  knows  by 
what  caufe;  perhaps  naturally,  by  an  earthquake,  or 
perhaps  by  a  fudden  inundation  of  barbarians,  which 
is  ftill  worfc.  The  gate  now  demolifhed,  the  confider- 
able height,  of  the  walls  to  be  feen  in  feveral  places 
from  without,  fome  pieces  of  thick  walls  that  ftill  ap- 
pear levelled  to  the  ground  among  the  Imfnes,  are  cir- 
cumftances  which  give  ground  to  hope  thai  many  coft- 
ly  monuments  might  be  recovered  out  of  ihefe  ruins. 
The  magnificence  of  the  remaining  wall,  and  the  ma- 
ny pieces  of  well-cut  ftone  and  fine  marble  fcattered 
over  the  contiguous  fields,  afford  fufficient  proof  that 
both  good  tafte  and  grandeur  once  flourilhcd  in  that 
country.  In  the  midft  of  the  rubbifh  which  covers  the 
remains  of  AfTeria,  the  parifh  church  of  the  little  vil- 
lage ftands  infolated  ;  it  is  built  of  broken  pieces  of 
ancient  ruins,  taken  as  they  happened  to  be  neareft, 
mixed  with  mutilated  inferiptions,  and  fragments  of 
noble  cornices. 

ASKELON.     SeeAscALON. 

ASKERON,  a  place  five  miles  from  Doncafter,  no- 
ted for  a  medicinal  fpring.  It  is  a  ftrong  fulphureous 
water,  and  is  (lightly  impregnated  with  a  purging  fait. 
It  is  recommended  internally  and  externally  in  ftrumous 
and  other  ulcers,  fcabs,  leprofy,  and  fimilar  complaints. 
It  is  good  in  chronic  obftuclions,  and  in  cafes  of  worms 
and  foulnefs  of  the  bowels. 

ASISIO,  orAsiTio,  a  city  of  thePope's  territories 
in  Italy,  lituated  about  16  miles  eart  of  Perugia.  E. 
Long.  13.  35.  N.  Lat.  43. 

ASKR1G,  a  town  in  the  N.  Riding  of  Yorkihire. 
W.  Long.  o.  J.  N.  Lat.  53.  50. 

ASLANI,  in  commerce,  a  iilver  coin,  worth  from 
115  to  120  afpers.     See  Asper. 
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Afmoneua  ASMONEUS,  ov  Assamoneus,  die  father  of  Si- 
ll mon,  and  chief  of  the  Afmoneans,  a  family  that  reign- 
ed over  the  Jews  during  126  years. 

ASNA,  or  Esna,  a  town  in  Upper  Egypt,  feated 
upon  the  Nile,  believed  by  fome  authors  to  be  the  an- 
cient Syena,  though  others  fay  the  rtiins  of  it  are  /till 
to  be  fcen  near  Arfuan.  It  is  fo  near  the  cataracts  of 
the  Nile,  that  they  may  be  heard  from  thence.  It  con- 
tains feveral  monuments  of  antiquity  ;  and  among  the 
reft  an  ancient  Egyptian  temple,  pretty  entire,  all 
painted  throughout,  except  in  fome  places  that  arc  ef- 
faced by  time.  The  columns  are  full  of  hieroglyphic 
figures.  This  fuperb  ftructurc  is  now  made  ufe  of  for 
a  liable,  wherein  they  put  oxen,  camels,  and  goats.  A 
little  way  from  thence  are  the  ruins  of  an  ancient  nun- 
nery, faid  to  be  built  by  St  Helena,  furrounded  with 
tombs. — Afna  is  the  principal  town  in  thefe  parts,  and 
the  inhabitants  are  rich  in  corn  and  cattle.  They  drive 
a  considerable  trade  into  Lower  Egypt  and  Nubia,  by 
means  of  the  Nile,  and  alfo  by  the  caravans  that  pais 
over  the  Dcfart.  The  inhabitants  arc  all  Arabs,  ex- 
cept about  200  Copts,  the  ancient  inhabitants,  and  a 
fort  of  Chriftians.  They  are  under  the  government  of 
the  Turks,  who  have  a  cadi,  and  the  Arabs  have  two 
lheriffs  of  their  own  nation.  E.  Long.  31.  40.  N.  Lat. 
28.  15. 

ASOLA,  a  town  of  the  Breffan  in  Italy,  belong- 
ing to  the  republic  of  Venice.  E.  Long.  14.  18.  N. 
Lat.  4;.  1  J. 

ASOLO,  a  town  of  Italy,  in  the  Trevifan,  feated 
on  a  mountain  17  miles  north-weft  of  Trevifan,  and 
10  north-eaft  of  Baffano.     E.  Long.  12.  2.  N.  Lat. 

45-  49- 

ASOPH,  a  town  of  Coban  Tartary,  in  Afia,  feated 
on  the  river  Don,  near  its  mouth,  a  little  to  the  eaft 
of  the  Palus  Mceotis,  or  Sea  of  Azoph.  It  has'  been 
feveral  times  taken  and  retaken  of  late  years  ;  but  in 
1739,  tne  contending  powers  agreed  that  the  fortifica- 
tions fhould  be  demolifhed,  and  the  town  remain  under 
the  dominion  of  Ruffia.  E.  Long.  41.  30.  N.  Lat. 
47.  18. 

ASOPUS,  a  river  of  Phrygia  Major,  which,  toge- 
ther with  the  Lycus,  waflies  Laodicea,  (Pliny). — Ano- 
ther of  Bceotia,  which  running  from  mount  Cithseron, 
and  watering  the  territory  of  Thebes,  feparates  it  from 
the  territory  of  Plataea,  and  falls  with  an  eaft  courfe  in- 
to the  Euripns,  at  Tanagra.  On  this  river  Adraftus 
king  of  Sicyon  built  a  temple  to  Nemefis,  thence 
called  Adrafttia.  From  this  river  Thebae  came  to  be 
furnamed  Afopides,  (Strabo).  It  is  now  called  Afopo. — 
A  third  Afopus,  a  river  of  Peloponnefus,  which  runs 
by  Sicyon,  (Strabo)  ;  and  with  a  north-weft  courfe 
falls  into  the  Sinus  Corinthiacus,  to  the  weft  of  Co- 
rinth.— A  fourth,  a  fmall  river  of  the  Locri  Epicne- 
midii,  on  the  borders  of  Theffaly,  (Pliny)  ;  riling  in 
Mount  Oeta,  and  falling  into  the  Sinus  Maliacus. 

Asorus,  a  town  of  Laconka,  (Paufanias)  ;  on  the 
Sinus  Laconicus,  with  a  port  nKa  peninfula,  between 
Boge  to  the  eaft,  and  the  mouth  of  the  Eurotas  to  the 
weft.  The  citadel  only  remains  Handing,  now  called 
by  the  failors  Caftsl  Rampant). 

ASOR,  or  Hazor  (anc.  geog.),  a  town  of  the 
tribe  of  Judah,  to  the  fouth-weft,  on  the  borders  of 
Afcalon,  (Jolhua)  ;  as  alfo  Hafor-Hadata,  tranflated 
by  the  feventy  As-ayi  Kot»  (id) — Another  Afor,  A- 


forus,  or  Hazor,  a  town  of  Galilee  ;  called  the  capital 
of  all  the  kingdoms  to  the  north  of  Paleftine.  It  was 
taken  by  Jofhua  ;  the  inhabitants  were  put  to  the 
fword,  and  their  houfes  burnt.  It  was  afterwards  re- 
built (Judges,  1  Sam.) ;  but  remained  ftill  in  the  hands 
of  the  Canaanites,  though  in  the  lot  of  the  tribe  of 
Naphthali,  (Jofhua).  It  lay  to  the  north  of  the  La- 
cus  Samachonites,  called  in  Scripture  the  Waters 
of  Murom,  (Jofephus). 

ASOW,  a  celebrated  and  important  fortrefs  of  Ruf- 
fia, once  a  place  of  confiderable  trade,  but  now  demo- 
lifhed. It  was  fitnated  in  the  diftricl  of  Bachmut,  near 
the  place  where  the  Greeks  many  centuries  ago  built 
the  city  of  Tanais,  which  was  very  famous  for  its  trade, 
and  underwent  many  viciflitudes.  The  Genoefe,  who 
fettled  a  trade  with  Ruffia  foon  after  the  difcovery  of 
Archangel  by  Captain  Chancellor,  became  mafters  of 
this  place,  and  gave  it  the  name  oiTana,  or  Catana  : 
but  the  Tartars,  who  were  very  powerful  in  thefe  parts, 
feem  to  have  been  in  poffeffion  of  it  long  before  ;  for, 
as  Bufching  informs  us,  there  are  Alow  coins  yet  ex- 
tant, on  which  is  the  name  of  Taktamyfs-Kan.  From, 
the  Genoefe  it  fell  into  the  hands  of  the  Turks,  loft 
its  trade,  and  became  an  inconfiderable  town.  In  1637, 
it  was  taken  by  the  Coffacks,  who  defended  it  againft 
the  Turks  in  164T,  and  next  year  fet  fire  to  it,  and  blew 
it  up.  The  Turks  rebuilt  it  with  ftrong  fortifications. 
The  Ruffians  laid  claim  to  it  in  1672,  and  took  it  in 
1696  ;  but,  by  the  treaty  of  Pruth  in  1711,  it  was  re- 
ftored  to  the  Turks.  In  1736,  the  Ruffians  became 
mailers  of  Afow  ;  but  by  the  treaty  of  Belgrade  they 
were  obliged  to  relinquifh  it,  and  entirely  deftroy  the 
place. 

ASP,  in  natural  hiftory,  a  fmall  poifonous  kind  of 
ferpent,  whofe  bite  gives  a  fpeedy  but  eafy  death.  It 
is  faid  to  be  thus  denominated  from  the  Greek  jm;(, 
Jhield,  in  regard  to  the  manner  of  its  lying  convolved 
in  a  circle,  in  the  centre  of  which  is  the  head,  which  it 
exerts,  or  raifes,  like  the  nmbo  or  umbilicus  of  a  buck- 
ler. This  fpecies  of  ferpent  is  very  frequently  men- 
tioned by  authors ;  but  fo  carelefsly  defcribed,  that  it  is 
not  eafy  to  determine  which,  if  any  of  the  fpecies  known 
at  prefent,  may  properly  be  called  by  this  name.  It  is 
faid  to  be  common  in  Africa,  and  about  the  banks  of 
the  Nile  ;  and  Bellonius  mentions  a  fmall  fpecies  offer- 
pent  which  he  had  met  with  in  Italy,  and  which  had  a. 
fort  of  callous  excrefcence  on  the  forehead,  which  he 
takes  to  have  been  the  afpis  of  the  ancients.  It  is  with 
the  afp  that  Cleopatra  is  faid  to  have  difpatched  herfelf, 
and  prevented  the  defigns  of  Auguftus,  who  intended 
to  have  carried  her  captive  to  adorn  his  triumphal  en- 
try into  Rome.  But  the  fact  is  contefted  :  Brown 
places  it  among  his  vulgar  errors.  The  indications  of 
tkat  queen's  having  nfed  the  miniftry  of  the  afp,  were 
only  two  almoft  infenfible  pricks  found  in  her  arm  ; 
and  Plutarch  fays  it  is  unknown  what  file  died  of.  Ac 
the  fame  time,  it  mult  be  obferved,  that  the  llightnefs 
of  the  pricks  found  in  her  arm  fnrnifhes  noprefumpiion 
againft  the  fact: ;  for  no  more  than  the  prick  of  a  needle- 
point dipt  in  the  poifon  was  necellary  for  the  purpofe. 
See  the  article  Serpent. 

Lord  Bacon  makes  the  afp  the  leaft  painful  of  all 
the  inftruments  of  death.  He  fuppofes  it  to  have  an 
affinity  to  opium,  but  to  be  lefs  difagrecable  in  it  ope- 
ration ;  and  his  opinion  feems  to  correfpond  with  the 
a  D  2  account, 
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Afpa  accounts  of  moft  writers,  as  well  as  with  the  effects  de- 
ll fcribed  to  have  been  produced  upon  Cleopatra  ;  for 
Afparagus.  wj,jch  |"ee  the  article  already  referred  to. 

The  ancients  had  a  plailer  called  i-i  A<r*;</iai',madeof 
this  terrible  animal,  of  great  efficacy  as  a  difcutient  of 
ftrumse  and  other  indurations,  and  ufed  likewife  againft 
pains  of  the  gout.  The  flefli  and  fkin,  or  exuvis,  of 
the  creature,  had  alfo  their  fliare  in  the  ancient  mate- 
ria medica. 

ASPA,  a  town  of  Parthia,  (Ptolemy)  ;  now  Ifpa- 
han,  (Holftenius).  In  Ptolemy  the  latitude  feems  to 
agree,  being  330  ;  but  whether  the  longitude  does,  is 
aqueftion.     E.  Long.  51.  Lat.  32.  30. 

ASPALATHUS,  African  broom:  A  genus  of 
the  decandria  order,  belonging  to  the  diadelphia  clafs 
of  plants  ;  and  in  the  natural  method  raking  under 
the  32d  order,  Papilionace*.  The  calyx  confhts  of  5 
divisions  :  the  pod  is  oval,  and  contains  2  feeds.  Of 
this  genus  there  are  19  fpecies  ;  all  of  which  are  na- 
rives  of  warm  climates,  "and  muft  be  preferved  in  ftoves 
by  thofe  who  would  cultivate  them  here.  The  rofe- 
wood,  whence  the  oleum  rhodii  is  obtained,  is  one  of 
the  fpecies,  but  of  which  we  have  yet  had  no  particu- 
lar defcription.  The  wood  is  heavy,  oleaginous,  fome- 
what  ftiarp  and  bitter  to  the  tafte,  of  a  flrong  fmell 
and  purple  colour.  It  is  called  rofe-tvood  or  lignum 
Rhodium,  either  on  account  of  its  fweet  fmell,  or  of  its 
growth  in  the  illand  of  Rhodes.  It  was  anciently  in 
much  repute  as  an  aftringent,  flrengthener,  and  drier  ; 
but  it  is  now  difufed  in  internal  practice.  It  affords 
an  oil  of  an  admirable  fcent,  reputed  one  of  the  belt 
of  perfumes  :  it  is  chiefly  ufed  in  fcenting  pomatums 
and  liniments. 

ASPARAGUS,  sparagus,  sperage,  or  spar- 
rgwgrass:  A  genus  of  the  monogynia  order,  be- 
longing 10  the  hexandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  nth  order, Sarmen- 
tacsa.  The  calyx  is  quinquepartite,  and  erect  ;  the 
3  inferior  petals  are  bent  outwards  ;  the  berry  has  3 
cells,  and  contains  2  feeds. — The  fpecies  are  10  ;  but 
the  only  one  cultivated  in  the  gardens  is  that  with  an 
upright  herbaceous  flalk,  briltly  leaves,  and  equal  fti- 
pula,  or  the  common  afparagus.  The  other  fpecies  are 
kept  only  in  the  gardens  of  the  curious  for  the  fake  of 
variety. 

Culture.  The  garden  afparagus  is  with  great  care 
cultivated  for  the  ufe  of  the  table.  The  propagation 
of  this  ufeful  plant  is  from  feed  ;  and  as  much  of  the 
iuccefs  depends  upon  the  goodnefs  of  the  feed,  it  is 
much  better  to  fave  it  than  to  buy  it  at  the  mops.  The 
manner  of  faving  it  is  this :  Mark  with  a  flick  fome  of 
the  faireft  buds  ;  and  when  they  are  run  to  berry,  and 
the  ftalks  begin  to  dry  and  wither,  cut  them  up ;  rub 
ofFthe  berries  into  a  tub,  and  pouring  waterupon  them, 
rub  them  about  with  your  hands ;  the  hulks  will  break 
and  let  out  the  feed,  and  will  fwim  away  with  the  water 
in  pouring  it  off;  fo  that  in  repeating  this  two  or  three 
times,  the  feeds  will  be  clean  warned,  and  found  at  the 
bottom  of  the  tub.  Thefe  mult  be  fpread  on  a  mat 
to  dry,  and  in  the  beginning  of  February  mull  be  fown 
on  a  bed  of  rich  earth.  They  mull  not  be  fown  too 
thick,  and  mult  be  trod  into  the  ground,  and  the  earth 
raked  bver.them  fmooth  :  the  bed  is  to  be  kent  clear 
of  weeds  all  the  fummcr  ;  and  in  October,  when  the 


ftalks  are  withered  and  dry,  a  little  rotten  dung  muft  Afparagw 
be  fpread  half  an  inch  thick  over  the  whole  furface  of  *—^ 
the  bed.  The  fpring  following,  the  plants  will  be  fit 
to  plant  out  for  good  ;  the  ground  muft  therefore  be 
prepared  for  them  by  trenching  it  well,  and  burying 
a  large  quantity  of  rotten  dung  in  the  trenches,  fo 
that  it  may  lie  at  lead  fix  inches  below  the  furface  of 
the  ground  :  when  this  is  done,  level  the  whole  plot 
exactly,  taking  out  all  the  loofe  ftones.  This  is  to  be 
done  juft  at  the  time  when  the  afparagusis  to  be  plant- 
ed out ;  which  muft  be  in  the  beginning  of  March,  if 
the  foil  is  dry  and  the  feafon  forward  ;  but  in  a  wet 
foil  it  is  better  to  wait  till  the  beginning  of  April, 
which  is  about  the  feafon  that  the  plants  are  begin- 
ning to  moot.  The  feafon  being  now  come,  the  roots 
muft  be  carefully  taken  up  with  a  narrow-pronged 
dunk-fork,  making  them  out  of  the  earth,  feparating 
them  from  each  other,  and  obferving  to  lay  all  their 
heads  even  for  the  more  convenient  planting  them ; 
which  muft  be  done  in  this  manner.  Lines  muft  be 
drawn,  at  a  foot  diflance  each,  ftraight  acrofs  the  bed ; 
thefe  muft  be  dug  into  fmall  trenches  of  fix  inches  deep, 
into  which  the  roots  mufl  be  laid,  placing  them  againft 
the  fides  of  the  trench  with  their  buds  in  a  right  pofi- 
tion  upwards,  and  fo  that,  when  the  earth  is  raked 
over  them,  they  may  be  two  inches  under  the  furface 
of  the  ground.  Between  every  four  rows  a  fpace  of 
two  feet  and  a  half  flionld  be  left  for  walking  in,  to 
cut  the  afparagus.  When  the  afparagus  is  thus  plant- 
ed, a  crop  of  onions  may  be  fown  on  the  ground,  which 
will  not  at  all  hurt  it.  A  month  after  this,  the  afpara- 
gus will  come  up,  when  the  crop  of  onions  mnft  be 
thinned,  and  the  weeds  carefully  cleared  away.  About 
Auguft  the  onions  will  be  fit  to  pull  up.  In  October 
following,  cut  off  the  fhoots  of  the  afparagus  within 
two  inches  of  the  ground,  clear  well  all  weeds  away, 
and  throw  up  the  earth  upon  the  beds,  fo  as  to  leave 
them  five  inches  above  the  level  of  the  alleys.  A  row 
of  colworfs  may  be  planted  in  the  middle  of  the  alleys, 
but  nothing  muft  be  now  fown  on  the  beds.  In  the 
fpring  the  weeds  muft  be  hoed  up,  and  all  the  fummer 
the  beds  kept  clear  of  weeds.  In  October  they  muft 
be  turned  up,  and  earthed  again,  as  theprecteding  fea- 
fon. The  fecond  fpring  after  planting,  fome  of  the 
young  afparagus  may  be  cut  for  the  table.  The  larger 
lhoots  lliould  only  be  taken,  and  thefe  fliould  be  cut  at 
two  inches  under  ground,  and  the  beds  every  year  ma- 
naged as  in  the  fecond  year.  But  as  fome  people  are 
very  fond  of  early  afparagus,  the  following  directions 
are  given  by  which  it  may  be  obtained  any  time  in  win- 
ter :  Plantfome  good  roots  atone  year  old  in  amoiltrich 
foil,  about  eight  inches  apart  ;  the  fecond  and  third 
years  after  planting,  they  will  be  ready  to  take  up  for 
the  hot-beds  ;  thefe  lliould  be  made  pretty  flrong,  a- 
bout  three  feet  thick,  with  new  flable-dung  that  has 
fermented  a  week  or  more  ;  the  beds  muft  be  covered 
with  earth  fix  inches  thick ;  then  againft  a  ridge  made 
at  one  end,  begin  to  lay  in  your  plants,  without  trim- 
ming or  cutting  the  fibres,  and  between  every  row  lay 
a  little  ridge  of  fine  earth,  and  proceed  thus  till  the 
bed  is  planted  ;  then  cover  the  bed  two  inches  thick 
with  earth,  and  encompafs  it  with  a  ftmv-band,  and 
in  a  week,  or  as  the  bed  is  in  the  temper,  put  on  the 
frames  and  glalles.  and  lay  on  three  inches  thick  of 
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frefli  earth  over  the  beds,  and  give  them  air  and  add 
frefli  heat  to  them  as  it  requires.     Thefe  beds  may  be 
,  made  from  November  till  March,  which  will  laft  till 
the  natural  grafs  comes  on. 

Medicinal  Ufes.  The  roots  have  a  bitterifh  muci- 
laginous tafte,  inclining  to  fwcetnefs;  the  fruit  has 
much  the  fame  kind  of  tafte ;  the  young  (hoots  are 
more  agreeable  than  either.  Afparagus  promotes  ap- 
petite, but  affords  little  nourilhment.  It  gives  a  ftrong 
ill  fmcll  to  the  nrine  In  a  little  time  after  eating  it,  and 
for  this  reafon  chiefly  is  fuppofed  to  be  diuretic  :  it  is 
likewife  efteemed  aperient  and  deobftruent ;  the  root 
is  one  of  the  five  called  opening  roots.  Some  fuppofe 
the  Ihoots  to  be  molt  efficaceous;  others,  the  root;  and 
others  the  bark  of  the  root.  Stahl  is  of  opinion  that 
none  of  them  have  any  great  (hare  of  the  virtues  ufual- 
ly  afcribed  to  them.  Afparagus  appears  from  expe- 
rience to  contribute  very  little  either  to  the  exciting  of 
nrine  when  fuppreued,  or  increafing  its  difcharge ;  and 
in  cafes  where  aperient  medicines  generally  do  fervice, 
this  has  little  or  no  effect. 

ASP  ASIA  of  Miletus,  a  courtezan,  who  fettled 
at  Athens  under  the  adminiftration  of  Pericles,  and  one 
of  the  moll  noted  ladies  of  antiquity.  She  was  of  ad- 
mirable beauty ;  yet  her  wit  and  eloquence,  ftill  more 
than  her  beauty,  gained  her  extraordinary  reputation 
among  all  ranks  in  the  republic.  In  eloquence  flie 
furpalled  all  her  contemporaries,  and  her  converfation 
was  fo  entertaining  and  inftruetive,  that  notwithftand- 
ing  the  difhonourable  commerce  Ihe  carried  on  in  female 
virtue,  perfons  of  the  firft  diftinction,  male  and  female, 
reforted  to  her  houfe  as  to  an  academy :  me  even  num- 
bered Socrates  among  her  hearers  and  admirers.  She 
"captivated  Pericles  in  fuch  a  manner,  that  he  difmiffed 
Jiis  own  wife,  in  order  to  efpoufe  her  ;  and,  by  her 
univerfal  knowledge,  irrefiftible  elocution,  and  intrigu- 
ing genius,  lhe  in  a  great  meafure  influenced  the  admi- 
niftration of  Athens.  She  was  accufed  of  having 
excited,  from  motives  of  perfonal  refentment,  the  war 
of  Peloponnefus ;  yet,  calamitous  as  that  long  and 
obftinate  conflict  proved  to  Greece,  and  particularly 
to  Athens,  it  may  be  fufpected  that  Afpafia  occafion- 
ed  ftill  more  incurable  evils  to  both.  Her  example, 
and  ftill  more  her  inftructiorts,  formed  a  fchool  at  A- 
thens,  by  which  her  dangerous  profeflion  was  reduced 
into  a  fyftem.  The  companions  of  Afpafia  ferved  as 
models  for  painting  and  ftatuary,  and  themes  for  po- 
etry and  panegric.  Nor  were  they  merely  the  ob- 
jects, but  the  authors  of  many  literary  works,  in  which 
they  eftablilhed  rules  for  the  behaviour  of  their  lovers, 
particularly  at  table  ;  and  explained  the  art  of  gaining 
the  heart  and  captivating  the  affections.  The  drefs, 
behaviour,  and  artifices  of  this  clafs  of  women,  became 
continually  more  feductive  and  dangerous ;  and  A- 
thens  thenceforth  remained  the  chief  fchool  of  vice 
and  pleafure,  as  well  as  of  literature  and  philofophy. 

Aspasia,  among  ancient  phyficians,  a  conftrictive 
medicine  for  the  pudenda  muliebria.  It  conlifted  only 
of  wool,  moiftened  with  an  infufion  of  unripe  galls. 

ASPATICUM,  (from  awnfry.*,,  "  I  falute,"  in 
eccleiiaftical  writers),  a  place,  or  apartment,  adjoining 
to  the  ancient  churches,  wherein  thebifhopand  Prefby- 
ters  fat,  to  receive  the  falutations  of  the  perfons  who 
came  to  vifit  them,  defire  their  bleffing,  or  confult 
them  on  bufinefs. — This  is  alfo  called  afpaticum  d/a- 


tonicum,  recepterium,  metatorium,  or  mefaforium,  and     A/peift 
falutator'tum ;  in  Englifh,  "  greeting-houfe."  II 

ASPECT;  in  aftronomy,  denotes  the  fituation  of  the  -^pen^a. 
planets  andl  tars  with  refpect  to  each  other. 

There  ire\ve  different  afpects.  i .  Sextile  afpect  is 
when  the  Vlaifcts  or  ftars  are  6o°  diftant,  and  marked 
thus  ^.  st.  The  quartile,  or  quadrate,  when  they  arc 
oo°  diftantjWarked  O-  3-  Trine,  when  1200  diftant, 
marked  A- \'4-  Oppolition,  when  1800  diftant,  mark- 
ed g.  And,  j.  Conjunction,  when  both  in  the  fame 
degree,  marked  <$. 

Kepler,  who  added  eight  new  ones,  defines  afpect 
to  be  the  angle  formed  by  the  rays  of  two  ftars  meet- 
ing on  the  earth,  whereby  their  good  or  bad  influence 
is  meafured :  for  it  is  to  be  obferved,  that  thefe  afpects 
being  firft  introduced  by  aftrologers,  were  diftinguifh- 
ed  into  benign,  malignant,  and  indifferent;  the  quar- 
tile and  oppotition  being  accounted  malign ;  the  trine 
and  fextile,  benign  or  friendly  ;  and  the  conjunction 
indifferent. 

ASPEN-tree,  in  botany.    SeePopun/s. 

ASPER,  in  grammar,  an  accent  peculiar  to  the 
Greek  language,  marked  thus  (') ;  and  importing,  that 
the  letters  over  which  it  is  placed  ought  to  be  ftrongly 
afpirated,  or  pronounced  as  if  an  b  were  joined  with 
them. 

Asper,  or  A/pre,  in  commerce,  a  Turkilh  coin, 
three  of  which  make  a  Mepine. 

ASPERA  arteria,  in  anatomy,  the  fame  with  the 
windpipe  or  trachea.    See  Anatomy,  n°  116. 

ASPERIFOLIATE,  or  Asperifolious,  among 
botanifts,  fuch  plants  as  are  rough-leaved,  having  their 
leaves  placed  alternately  on  their  ftalks,  and  a  mono- 
petalous  flower  divided  into  five  parts. — They  confti- 
tute  an  order  of  plants  in  the  Fragmenta  methodi  natu- 
raiis  of  Linnaeus,  in  which  are  thefe  genera,  viz. 
tournefortia,  cerinthe,  fymphytum,  puhnonaria,  an- 
chufa,  lithofpermum,  myofotis,  heliotropium,  cyno- 
gloflum,  afperugo,  lycopfis,  echium,  borrago:  magis 
mimtfue  oleracca,7?iucilaginofa,  ir  glutinofa  funt '.  Lin. 
In  the  prefent  fyftem,  thefe  are  among  the  pentandria 
monogynia. 

ASPERIFOLLE  plant*,  rough-leaved  plants. 
The  name  of  a  clafs  in  Hermanus,  Boerhaave,  and 
Ray's  methods,  confuting  of  plants  which  have  four 
naked  feeds,  and  whofe  leaves  are  rough  to  the  touch. 

In  Tournefort's  Syftem,  thefe  plants  conftitute  the 
third  fection  or  order  of  the  fecond  clafs;  and  in  Lin- 
nasus's  Sexual  Method,  they  make  a  part  of  the  pen- 
tandria  monogynia. 

ASPERITY,  the  inequality  of  the  furface  of  any 
body,  which  hinders  the  hand  from  paffing  over  it 
freely. — From  the  teftimony  of  fome  blind  perfons,  it 
has  been  fuppofed  that  every  colour  hath  its  particular 
degree  of  afperity :  though  this  has  been  denied  by- 
others.     See  the  article  Blind. 

ASPEROSA,  a  town  of  Turkey,  in  Europe  ;  it  is 
a  biihop's  fee,  lituated  on  the  coaft  of  the  Archipelago. 
E.  Long.  2J.  20.  N.  Lat.  40.  58. 

ASPERUGA,  small  wild  bugloss,  in  botany: 
A  genus  of  the  pentandria  mongynia  clafs ;  and  in 
the  natural  method  ranking  under  the  49th  order,  Af- 
perifolid?.  The  calyx  bf  the  fruit  is  completed,  with 
folds  flatly  parallel,  and  finuous.  There  are  two  fpe- 
cies,  viz.  the  procumbens,  or  wild  buglofs,  a  native  of 
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Afperula,  Britain.;  and  the  Egyptiaca,  a  native  of  Egypt.  Horfes, 
Afphaltites  goats,  iheep,  an  J  fwine  eat  the  firit-fpeciits ;  cows  arc 
■       "       'not  fond  of  ir. 

ASPERULA,  woodroof  :  A  genus  of\  the  mono,- 
gyniaorder,  belonging  to  the  hexandriaclafjfc  of  plants; 
and  in  the  natural  method  ranking  under  rfae  47th  or- 
der, Stellate.  The  corolla  is  infundibnlifoim  ;  and  the 
capfule  contains  two  globular  feeds.  Thjfcre  are  two 
fpecies,  the  cynanchica  and  the  odorata.  $Sorh  of  them 
grow  wild  in  Britain,  fo  are  feldom  admitted  into  gar- 
dens. The  firft  is  found  on  chalky  hills.  The  latter  is 
a  low  umbelliferous  plant,  growing  wild  in  woods  and 
copfes,  and  flowering  in  May.  It  has  an  exceeding 
pleafant  fmcll,  which  is  improved  by  moderate  exlic- 
caiion ;  the  tafte  is  fhbfaline,  and  fomewhat  auftere. 
It  imparts  its  flavour  to  vinous  liquors.  Afperula  is 
fuppofed  to  attenuate  vifcid  humours,  and  ftrengthen 
the  tone  of  the  bowels;  it  is  recommended  in  obttruc- 
tions  of  the  liver  and  biliary  ducts,  and  by  fomein  epi- 
lepfies  and  palfies;  modern  practice  has  neverthelefs 
rejected  it.  The  fmcll  of  it  is  faid  to  drive  away  ticks 
and  other  infects.  The  roots  of  the  tirft  are  ufed  in 
Sweden  to  dye  red. 

ASPHALTITES,  fo  called  from  the  great  quantity 
of  bitumen  it  produces;  called  alfo  the  Dead  Sea, 
and  from  its  fitnation,  the  Eaft  Sea ;  the  Salt  Sea,  the. 
Sea  ofSodo?ii,  the  Sea  of  the  Defart,  and  the  Sea  of  the 
Plain,  by  the  facred  writings :   A  lake  of  Judea. 

Many  things  have  been  faid  and  written  of  this  famed, 
or,  if  they  were  indeed  true,  rather  infamous  lake  ;  fuch 
as  that  it  arofe  from  the  fubmeriionof  the  vale  of  Siddim, 
where  once  flood,  as  is  commonly  reported,  the  three 
cities  which  perifhed  in  the  miraculous  conflagration, 
with  thofe  of  Sodom  and  Gomorrah,  for  their  unnatural 
and  deteftable  wickednefs :  on  which  account  this 
lake  has  been  looked  upon  as  a  Iafting  monument  of 
the  juft  judgment  of  God,  to  deter  mankind  from  fuch 
abominations.  Hence  it  is  added,  that  the  waters  of 
the  lake  are  fo  impregnated  with  fait,  fulphur,  and 
other  bituminous  fluff,  that  nothing  will  link  or  live  in 
it ;  and  that  it  caffs  fuch  flench  and  fmoke,  that  the 
\ery  birds  die  in  attempting  to  fly  over  it.  The  de- 
fcription  likewife  of  the  apples  that  grew  about,  fair 
without,  and  only  allies  and  bitternefs  within,  were 
looked  upon  as  a  farther  monument  of  God's  anger. 
So  likewife  the  defcription  which  many  travellers  give 
not  only  of  the  lake,  but  of  all  the  country  round 
about,  of  the  whole  appearing  dreadful  to  behold,  all 
fulphureous,  bituminous,  ftinkiug,  and  fuflbcating : 
and  laffly,  what  hath  been  farther  aflirmed  of  the  ruins 
of  the  five  cities  being  flill  to  be  feen  in  clear  weather, 
and  having  been  actually  feen  in  thefe  latter  times ;  all 
thefe  furprifmg  things,  and  ill-grounded  notions,  tho' 
commonly,  and  fo  long,  received  among  Chrillians, 
have  been  of  late  fo  much  exploded,  not  only  by  the 
tefliinony  of  very  credible  witneffes,  but  even  by  argu- 
ments drawn  from  Scripture,  that  we  muff  give  them 
up  as  inventions,  unlefs  we  will  fuppofc  the  face  and 
nature  of  all  thefe  to  have  been  entirely  chang- 
ed. Thofe,  in  particular,  of  bodies  not  finking  in  the 
water,  and  of  birds  being  ftifled  by  the  exhalations  of 
it,  appear  now  falfc  in  fact.  It  is  true,  the  <niantity 
of  fait,  alum  and  fulphur,  with  which  it  is  impregnat- 
ed, render  it  fo  much  fpccifically  heavier  (Dr  Pococke 
fays  one-fifth)  than  frelh  water,  that  bodies  will  not  fo 
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eafily  link:  yet  that  author    and    others,  a  (lure   us,  Alphaltitei 

they  have  fwam  and   dived   in  it ;    and,    as  to  the  *~~v— — ■* 

birds,  we  are  told  likewife,  that  they  will  fly  over  it 

without  any  harm.     To  reconcile   thefe  things  with 

the  experiments  which  Pliny*  tells  us  had  been  made 

by  Vefpafian,    is  impoilible,   without  fuppoling  that 

thofe    ingredients   have  been  fmce  much  exbaufted, 

which  is  not   at  all  improbable ;    fuch  quantities  of 

them,  that  is,  of  the  bitumen  and  fait,  having  been  all 

along,  and  being  Hill  taken  oft",  and  fuch  llreams  of 

frefli  water  continually  pouring  into  it,  as  may  reafon- 

ably  be  fuppofed  to  have  confiderably  diminiflied  its 

gravity  and  denfenefs.  For,  with  refpect  to  its  fait,  we 

are  told,  the  Arabs  made  quantities  of  it  from  that 

lake,  in  large  pits  about  the  fhores,  which  they  fill  with 

that  water,  and  leave  to  be  chriffalized  by  the  fun. 

This  fait  is  in  fome  cafes  much  commended  by  Galen, 

as  very  wholefome,  and  a  ilrengthenerof  the  ftomach, 

&c.  on  account  of  its  unpleafant  bitternefs. 

What  likewife  relates  to  tire  conftant  fmoke  amend- 
ing from  the  lake,  its  changing  the  colour  of  its  water 
three  times  a-day,  fo  confidently  affirmed  by  Jofephusf 
and  other  ancients,  and  confirmed  by  prince  Radziville 
and  other  moderns,  who  pretend  to  have  been  eye- 
witnefles  of  it,  is  all  now  in  thefame  manner  exploded 
by  others  of  more  modern  date,  and  of  at  leafl  equal 
candour.  The  unhealthinefs  of  the  air  about  the  lake 
was  affirmed  by  Jofephus  and  Pliny,  efpecially  on  the 
weft:  the  monks  that  live  in  the  neighbourhood  con- 
firm the  fame,  and  would  have  diffiiaded  Dr  Pococke 
from  going  to  it  on  that  account;  and,  as  he  ventured 
to  go  and  bath  in  it,  and  was,  two  days  after,  feized 
with  a  dizzinefs,  and  violent  pain  in  theflomach, 
which  lafted  near  three  weeks,  they  made  no  doubt 
but  it  was  occalioned  by  it ;  and  he  doth  not  feem  to 
■contradict  them.  As  to  the  water,  it  is,  though  clear, 
■fo  impregnated  with  fait,  that  thofe  who  dive  into  it 
come  out  covered  with  a  kind  of  faline  matter.  There 
is  one  remarkable  thing  relating  to  this  lake,  general- 
ly agreed  on  by  all  travellers  and  geographers ;  viz. 
that  it  receives  the  waters  of  Jordan,  a  confiderable 
river,  the  brooks  of  Jabbok,  Kilhon,  Arnon,  and  other 
fprings,  which  flow  into  it  from  the  adjacent  moun- 
tains, and  yet  never  overflows,  though  there  is  no  vifible 
way  to  be  found  by  which  it  difcharges  that  great  in- 
flux. Some  naturalilts  have  been  greatly  embarrafled 
■tofind  a  difcharge  for  thefe  waters  ,  and  have  therefore 
been  inclined  to  fufpect  the  lake  had  a  communication 
with  the  Mediterranean.  But,  befides  that  we  know  of 
no  gulph  to  corroborate  this  fuppofuion,  it  has  been 
demonftrated  by  accurate  calculations,  that  evapora- 
tion is  more  than  fufficient  to  carry  off  the  waters 
brought  by  the  river.  It  is,  in  fact,  very  confiderable ; 
and  frequently  becomes  fenfible  to  the  eye,  by  the  fog's 
with  which  the  lake  is  covered  at  the  riling  of  the  fun, 
and  which  are  afterwards  difperfed  by  the  heat.  It  is 
inclofed  on  the  eaft  and  weft  with  exceeding  high 
mountains,  many  of  them  craggy  and  dreadful  to  be- 
hold. On  the  north  it  has-the  plains  of  Jericho;  or,  if 
we  take  in  both  fides  of  the  Jordan,  it  has  the  Great 
Plain,  properly  fo  called,  on  the  fouth ;  which  is  0- 
pen,  and  extends  beyond  the  reach  of  the  eye.  Jo- 
fephus gives  this  lake  580  furlongs  in  length,  from  the 
mouth  of  the  Jordan  to  the  town  of  Segor,  on  the  op- 
pofite  end,  that  is  about  22  leagues;  and  about  150 

furlongs, 
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Afphaltitcs  Furlongs,  or  five  leagues,  in  its  largefl  breadth :  but  our 
^— v— '  modern  accounts  commonly  give  it  24  leagues  in  length 
and  6  or  7  in  breadth.  On  the  weft  fide  of  it  is  a  kind 
of  promontory,  where  they  pretend  to  (how  the  remains 
of  Lot's  metamorphofed  wife.  Jofephus  fays  it  was 
ftiU  Handing  in  his  time  ;  but  when  Prince  Radziville 
inquired  after  it,  they  told  him  there  was  no  fuch  fait 
pillar  or  ftatue  to  be  found  in  all  that  part.  However, 
they  have  found  means,  about  a  century  after  him,  to 
recover,  as  they  pretended  to  afliire  Mr  Maundrell,  a 
block  or  flump  of  it,  which  may  in  time  grow  up,  with 
a  little  art,  into  its  ancient  bulk. 

It  is  to  be  obferved  here,  that  the  name  of  Dead  Sea 
is  not  to  found  in  the/acred  writings;  but  hath  been 
given  to  this  lake  becaufe  no  creature  will  live  in  it,  on 
account  of  its  exceffive  faltnefs,  or  rather  bituminous 
quality  ;  for  the  Hebrews  rank  fulphur,  nitre,  and  bi- 
tumen, under  .  the  general  name  of  fait.  However, 
fome  late  travellers  have  found  caufe  to  fufpect  the  com- 
mon report  of  its  breeding  no  living  creature ;  one  of 
them  having  obferved,  on  the  fliore,  two  or  three  (hells 
of  fifh  like  thofe  of  an  oyfter,  and  which  he  fuppofes 
to  have  been  thrown  up  by  the  waves,  at  two  hours 
diftance  from  the  mouth  of  the  Jordan,  which  he  there 
takes  notice  of,  left  they  (hould  be  fufpected  to  have 
been  brought  into  the  lake  by  that  way.  And  Dr  Po- 
cocke,  though  he  neither  fawfiih  nor  (hells,  tells  us,  on 
the  authority  of  a  monk,  that  fome  fort  of  fifli  had  been 
caught  in  it ;  and  gives  us  his  opinion,  that  as  fo  many 
forts  live  in  falt-water,fome  kind  may  be  fo  formed  as 
to  live  in  a  bituminous  one.  Mr  Volney,  however,  af- 
firms, that  it  contains  neither  animal  nor  vegetable  life. 
We  fee  no  verdure  on  its  banks,  nor  a  filh  to  be  found 
within  its  waters.  But  he  adds,  that  it  is  not  true- 
that  its  exhalations  are  peftiferous,  fo  as  to  deftroy 
birds  flying  over  it.  "  It  is  very  common  (fays  he)  to 
fee  fwallows  (kimming  its  furface,  and  dipping  for  the 
water  neceffary  to  build  their  nefts.  The  real  caufe 
which  deprives  it  of  vegetables  and  animals  is  the  ex- 
treme faltnefs  of  the  water,  which  is  infinitely  ftronger 
than  that  of  the  fea.  The  foil  around  ir,  equally  im- 
pregnated with  this  fait,  produces  no  plants  ;  and  the 
air  itfelf,  which  becomes  loaded  with  it  from  evapora- 
tion, and  which  receives  alfo  the  fulphureous  and  bitu- 
minous vapours,  cannot  be  favourable  to  vegetation  : 
hence  the  deadly  afpect  which  reigns  around  this  lake. 
In  other  refpects,  the  ground  about  it,  however,  is  not 
marlhy  ;  and  its  waters  are  limpid  and  incorruptible, 
as  mud  be  die  cafe  with  a  diflblution  of  fait.  The 
origin  of  this  mineral  is  eafy  to  be  difcovered  ;  for  on 
the  fouth-weft  ihore  are  mines  of  foffil  fait,  of  which  I 
have  brought  away  feveral  fpecimens.  They  are  fitiir 
ated  in  the  fide  of  the  mountains  which  extend  along 
that  border  ;  and,  for  time  immemorial,  have  fupplied 
the  neighbouring  Arabs,  and  even  the  city  of  Jerufa- 
lem.  We  find  alfo  on  this  (hore  fragments  of  falphur 
and  bitumen,  which  the  Arabs  convert  into  a  trifling 
article  of  commerce  ;  as  alfo  hot  fountains,  and  deep 
crevices,  which  are  difcovered  at  a  diftance  by  little 
pyramids  built  on  the  brink  of  them.  We  likewife 
find  a  fort  of  ftone,  which,  on  rubbing,  emits  a  noxi- 
ous fmel!,  burns  like  bitumen,  receives  a  polifh  like 
white  alabafter,  and  is  ufed  for  the  paving  of  court- 
yards. At  intervals,  we  alfo  meet  with  unfhapen 
blocks,  which  prejudiced  eyes  miflake  for  mutilated 
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ftatues,  and  which  pafs  with  ignorant  and  fuperftitions Alphaltite* 
pilgrims  for  monuments  of  the  adventure  of  Lot';;  w  ife  ;  Afphaltuni 
though  it  is  no  where  faid  (he  was  metamorphofed  imo  '       • 
ftone  like  Niobe,  but  rnto  fait,  which  muft  have  melted 
the  enfuing  winter." 

It  is  on  account  of  this  bitumen  that  it  hath  had  the 
name  of  dfphallite  Lake,  it  being  reported  to  have 
thrown  up  great  quantities  of  that  drug,  which  was 
much  in  ufe  among  the  Egyptians,  and  other  nations, 
for  embalming  of  dead  bodies.  Jofephus  allures  us,  tiiat 
in  his  days  it  rofe  in  lumps  as  big  as  an  ox  without  its 
head,  and  fomeevenlarger.  But,  whatever  it  may  have 
formerly  done,  we  are  allured  by  Mr  Maundrell  and 
others,  that  it  is  now  to  be  found  but  in  fmall  quanti- 
ties along  the  ihore,  though  in  much  greater  near  the 
mountains  on  both  (ides  the  lake.  But  the  contrary  is 
fince  affirmed  by  two  or  more  late*  travellers  ;  the  one  *  PocccUs 
of  whom  tells  us,  that  it  is  obferved  to  float  on  the  fur-  Travels, 
faceofthe  water,  and  to  come  on  the  (hore,  after  windy  P--56- 
weather,  where  the  Arabians  gather  it,  and  put  it  to 
all  the  ufes  that  common  pitch  is  ufed  for,  even  in 
the  compofitions  of  fome  medicines :  and  another  \  tells  f  Sham's 
ns,  he  was  there  informed,  that  it  was  raifed  at  cer-  Travels, 
tain  times  from  the  bottom,  in  large  hemifphercs,which,  F-  374- 
as  foon  as  they  touch  the  furface,  and  are  acted  upon  by 
the  external  air,  burft  at  once,  with  great  noife  and 
fmoke,  like  the  pa/vis  fulminant  of  the  chemifts,  difper- 
fing  themfelves  about  in  a  thoufand  pieces.  From  both 
thefe  judicious  authors  we  may  conclude  the  reafon  of 
Mr  MaundrelFs  miftake,  both  as  to  the  lake's  throw- 
ing it  up  only  on  certain  feafons  (that  reverend  gentle- 
man might  chance  to  be  there  at  the  wrong  time)  ; 
and  likewife  as  to  his  not  obferving  it  about  the  fliores, 
feeing  the  Arabs  are  there  ready  to  gather  it  as  foon  as 
thrown  up  ;  all  of  them  defcribe  it  as  refembling  our 
black  pitch,  fo  as  not  to  be  diftinguifhed  from  it  but  by 
its  fulphureous  fmoke  and  flench  when  fet  on  fire  ;  and 
it  hath  been  commonly  thought  to  be  the  fame  with 
that  which  our  druggifts  fell  under  the  name  of  bitumen 
Judaicum,  or  Jetvijh  pitch,  though  we  have  reafon  to 
think  that  this  laft  is  factitious,  and  that  there  is  now 
none  of  the  afphaltum  brought  from  Judea. 

It  hath,  moreover,  been  confounded  with  a  fort  of 
blackilh  combuftible  ftone  thrown  on  the  (hore,  and 
called  by  fome.  Mofet't  (tone,  which,  being  held  in  the 
flame  of  a  candle,  will  foon  burn,  and  calt  a  fmoke 
and  intolerable  (tench  ;  but  with  this  extraordinary 
property,  that  though  it  lofes  much  of  its  weight  and 
colour,  it  becoming  in  a  manner  white,  yet  it  diminiih- 
es  nothing  of  its  bulk.  But  thefe,  Dr  Pococke  tells 
us,  are  found  about  two  or  three  leagues  from  the  lT.o. 
He  concludes,  however,  from  it,  that  a  flratum  of  that 
ftone  under  the  lake  is  probably  one  part  of  the  matter 
that  feeds  the  fubterraneous  fire,  and  caufes  the  bitu- 
men to  boil  up  out  of  it. 

ASPHALTUM,  bitumen  Judaicum,  or  Jews 
pitch,  is  a  light  folid  bitumen,  of  a  dulky  colour  on 
the  outfide,  and  a  deep  fhining  black  within  ;  of  very 
little  tafle  ;  and  having  fcarcely  any  fmel],  nnlefs  heat- 
ed, when  it  emits  a  ftrong  pitchy  one.  It  is  found  in 
a  foft  or  liquid  ftate  on  the  furface  of  the  Dead  Sea,  and 
by  age  grows  dry  and  hard.  The  fame  kind  of  bitu- 
men is  met  with  likewife  in  the  earth,  in  other  parts  of 
the  world,  in  China,  America,  and  in  fome  places  of 
Europe,  as  the  Carpathian  hills,  France,  Neufchatel, 

&c. 
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Afphaltum  Sec.  There  are  feveral  kinds  of  Jews  pitch  in 
Afphodelus  fliops :  but  none  of  them  are  the  genuine  fort,  and  have 
'  *  '  little  other  title  to  their  name,  than  their  being  artifi- 
cially compounded  by  Jews  ;  and  as  they  are  a  medley 
of  we  know  not  what  ingredients,  their  medicinal  ufe 
begins  to  be  defervedly  laid  afide,  notwithftanding  the 
difcutient,  refolvent,  practoral,.  and  other  virtues,  at- 
tributed to  this  bitumen  by  the  ancients.  The  true  af- 
phaltum  was  formerly  ufed  in  embalming  the  bodies  of 
the  dead.  The  thick  and  folid  afphalta  are  at  prefent 
employed  in  Egypt,  Arabia,  and  Pcrfia,  as  pitch  for 
fhips  ;  as  the  fluid  ones,  for  burning  in  lamps,  and  for 
varnilhes.  Some  writers  relate,  that  the  walls  of  Ba- 
bylon, and  the  temple  of  Jerufalem,  were  cemented 
with  bitumen  inftead  of  mortar.  Thus  much  is  cer- 
tain, that  a  true  natural  bitumen,  that  for  inftance, 
which  is  found  in  the  diftrict  of  Neufchatel,  proves  an 
excellent  cement  for  walls,  pavements,  and  other  pur- 
pofes,  uncommonly  firm,  very  durable  in  the  air,  and 
not  penetrable  by  water.  The  watch  and  clockmakers 
ufe  a  compofition  of  afphaltum,  fine  lamp-black,  and 
oil  of  fpike  or  turpentine,  for  drawing  the  black  figures 
on  dial-plates  :  this  compofition  is  prepared  chiefly  by 
certain  perfons  at  Augfburg  and  Nuremberg.  See  the 
preceding  article. 

ASPHODELUS,  asphodel,  or  king's  spear: 
A  genus  of  the  monogynia  order,  belonging  to  thehex- 
andria  clafs  of  plants.  The  calyx  is  divided  into  fix 
parts;  and  the  nectarium  confifts  of  fix  valves  covering 
the  nectarium. — The 

■  Species  are  five.  I.  The  luteus,  or  common  yellow 
afphotiel,  hath  roots  compofed  of  many  thick  flefhy 
fibres,  which  are  yellow,  and  joined  into  ahead  at  the 
top ;  from  whence  arife  ftrong  round  fingle  ftalks  near 
three  feet  high,  garnilhed  on  the  upper  part  with  yel- 
low ftar-fhaped  flowers,  which  appear  in  June,  and  the 
feeds  ripen  in  autumn.  2.  The  ramofus,  or  branching 
afphodel,  hath  roots  compofed  of  flefhy  fibres,  to  each 
of  which  is  fattened  an  oblong  bulb  as  large  as  afmall 
potatoe  ;  the  leaves  are  long  and  flexible,  having  fharp 
edges;  between  thefe  come  out  the flower-flalks,  which 
arife  more  than  three  feet  high,  fending  forth  many  la- 
teral branches.  The  upper  parts  of  thefe  are  adorned 
with  many  white  ftar-ihaped  flowers,  which  grow  in 
long  fpikes  flowering  gradually  upward.  They  come 
out  in  the  beginning  of  June,  and  the  feeds  ripen  in 
autumn.  3.  The  ramofus,  or  unbranched  afphodel, 
hath  roots  like  the  fecond,  but  the  leaves  are  longer 
and  narrower  ;  the  ftalks  are  fingle,  never  putting 
out  any  fide  branches.  The  flowers  appear  at  the  fame 
time  with  the  former,  are  of  a  purer  white,  and  grow 
in  longer  fpikes.  4.  The  albus,  with  keel-fhaped 
leaves,  hath  roots  compofed  of  fmaller  fibres  than  the 
two  laft,  nor  are  the  knobs  at  bottom  half  fo  large  ; 
the  leaves  are  long,  almoft  triangular,  and  hollow  like 
the  keel  of  a  boat  ;  the  ftalks  feldom  rife  above  two 
feet  high,  and  divide  into  feveral  fpreading branches; 
thefe  are  terminated  by  loofe  fpikes  of  white  flowers 
fmaller  than  thofe  of  the  former.  5.  The  ftulofus,  or 
annual  branching  fpiderwort,  hath  roots  compofed  of 
many  yellow  flefhy  fibres  :  the  leaves  are  fpread  out 
from  the  crown  of  the  root,  clofe  to  the  ground,  in  a 
large  clufter ;  thefc  are  convex  on  their  under  fide,  but 
plain  above.  The  flower-ftalks  rife  immediately  from 
the  root,  and  grow  about  two  feet  high,  dividing  into 
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the    three  or  four  branches  upward,  which  are  adorned  with  Afphure 
white  ftarry  flowers,  with  purple  lines  on  the  outfide.      '«*• 
Thefe  flower  in  July  and  Auguft,  and  their  feeds  ripen  Afpicnett.^ 
in  October.  '      v      ' 

Culture.  The  way  to  increafe  thefe  plants  is  by  part- 
ing their  roots  in  Augnft,  before  they  (hoot  up  their 
frefli  green  leaves.  They  may  alfo  be  raifed  from  feeds 
fown  in  Auguft;  and  the  Auguft  following  the  plants 
produced  from  thefe  may  be  tranfplanted  into  beds, 
and  will  produce  flowers  the  fecond  year.  They  muft 
not  be  planted  in  fmall  borders,  among  tender  flowers  ; 
for  they  will  draw  away  all  the  nourifhment,  andftarve 
every  thing  elfe. 

The  Lancafliire  afphodel  is  thought  to  be  very  noxi- 
ous to  fliecp,  whenever,  through  poverty  of  paflure, 
they  are  neceflitated  to  eat  it ;  although  they  are  faid 
to  improve  much  in  their  flefh  at  firft,  they  afterwards 
die  with  fymptoms  of  a  difeafed  liver.  This  is  the 
plant  of  which  fuch  wonderful  tales  have  been  told  by 
Pauli,  Bartholine,  and  others,  of  its  foftening  the 
bones  of  fuch  animals  as  fwallow  it ;  and  which  they 
thence  called  gramen  ojfifragum.  Horned  cattle  eat  it 
without  any  ill  effect. 

ASPHURELATA,  in  natural  hiftory,  are  femi- 
metallic  foflils,  fufible  by  fire,  and  not  malleable  in 
their  pureft  ftate,  being  in  their  native  flate  intimately 
mixed  with  fulphur  and  other  adventitious  matter',  and 
reduced  to  what  are  called  ores. 

Of  this  feries  of  foflils,  there  are  only  five  bodies, 
each  of  which  makes  a  diftinct  genus;  viz.  antimony, 
bifmuth,  cobalt,  zinc,  and  quickfilver. 

ASPICUETA  (Martin  de),  commonly  called  the 
Doctor  of  Navarre,  or  Doflor  Navarrus,  was  de- 
fcended  of  a  noble  family,  and  born  the  13th  of  De- 
cember 1491,  at  Varafayn,  a  fmall  city  of  Navarre, 
not  far  fromPampeluna.  He  entered  very  young  int» 
the  monaftery  of  Regular  canons  at  Roncevaux,  where 
he  took  the  habit  which  he  continued  to  wear  after  he 
left  the  convent.  He  ftudied  claffical  learning,  natural 
and  moral  philofophy,  and  divinity,  at  Alcala,  in  New- 
Caftile,  adopting  chiefly  the  fyitem  of  Petrus  Lombar- 
dus,  commonly  called  the  Majler  of  the  Sentences.  He 
applied  to  the  ftudy  of  the  law  at  Ferrara,  and  taught 
it  with  applaufe  at  Toulonfe  and  Cahors.  After  being 
firft  profeflbr  of  canon  low  at  Salamanca  for  14  years, 
he  quitted  that  place  to  be  profeflbr  of  law  at  Coim- 
bra,  with  a  larger  falary.  The  duties  of  this  office  he 
difcharged  for  thefpace  of  20  years,  and  then  refigned 
it  to  retire  into  his  own  country,  where  he  took  care  of 
his  nieces,  the  daughters  of  his  deceafed  brothers. 
Having  made  a  journey  to  Rome  to  plead  the  caufe  of 
Bartholomeo  de  Caranza  archbifhop  of  Toledo,  who 
had  been  accufed  of  herefy  before  the  tribunal  of  the 
inquifition  in  Spain,  and  whofe  caufe  was,  by  the  Pope's 
order,  to  be  tried  in  that  city,  Afpiceuta's  writings, 
which  were  well  known,  procured  him  a  moft  honour- 
able reception.  Pope  Pius  V.  made  him  afliftant  to 
cardinal  Francis  Aciat,  his  vice-penitentiary;  and  Gre- 
gory XIII.  never  pafled  by  his  door  without  calling  for 
him,  and  flopped  fometiines  a  whole  hour  to  talk  with 
him  in  the  (treet.  His  name  became  fo  famous,  that 
even  in  his  lifetime  the  higheft  encomium  on  a  learned 
man  was  to  call  him  a  Navarrus.  He  was  confulted 
as  an  oracle.  By  temperance  he  prolonged  his  life  to 
a  great  length.     His  ^economy  enabled  him  to  give 
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fubflantial  proofs  of  his  charity.  Being  very  old,  he 
ufed  to  ride  on  a  mule  through  the  city,  and  relieved 
all  the  poor  he  met ;  to  which  his  mule  was  fo  well  ac- 
cuftomed,  that  it  flopped  of  its  own  accord  at  the  fight 
of  every  poor  man  till  itsmafter  had  relieved  him.  He 
refufed  feveral  honourable  polls  in  church  and  flate, 
that  he  might  have  leifure  to  correct  and  improve  the 
works  he  had  already  written,and  compofe  others.  He 
died  at  the  age  of  94,  on  the  21ft  of  June  1586.  He 
wrote  a  vafl  number  of  treatiies,  all  which  are  either 
on  morality  or  canon  law. 

ASPIRATE,  in  grammar,  denotes  words  marked 
with  the  fpiritus  afper.     See  Asper. 

ASPIRATION,  among  grammarians,  is  ufed  to 
denote  the  pronouncing  a  fyllable  with  fome  vehe- 
mence. 

ASPLENIUM,  ceterach  :  A  genus  of  the  order 
of  Alices,  belonging  to  the  cryptogamia,clafs  of  plants. 
The  parts  of  fructification  are  fituated  in  the  fmall 
fparfe  line  under  the  difk  of  the  leaves.  There  are 
24  fpecies.  Two  of  thefe  are  natives  of  Britain,  and 
grow  upon  old  walls  or  moid  rocks ;  one  is  called  fco- 
lopendrium,  or  hart's  tongue  :  the  other  is  properly  ce- 
terach, alfo  called  fpleenviort.  It  has  an  herbaceous, 
fomewhat  mucilaginous,  roughifh  tafle:  it  is  recom- 
mended as  a  pedtoral,  and  for  promoting  urine  in  ne- 
phritic cafes.  The  virtue  which  it  has  been  mofl  ce- 
lebrated for  is  that  which  it  has  the  leaft  title  to,  viz. 
diminifhing  the  fpleen. 

ASS,  in  zoology,  is  ranked  as  a  fpecies  of  equus,  or 
horfe.     See  Eqjjus. 

Coronation  of  the  Ass,  in  antiquity,  was  a  part  of 
the  ceremony  of  the  feafl  of  Vefla,  wherein  the  bakers 
put  bread  crowns  on  the  heads  of  thefe  quadrupeds; 
•  OviJ  Fajl.  Ecce  coronatis  panis  dependet  afellis*.  Hence,  in  an 
ri.  jir.  ancient  calendar,  the  ides  of  June  are  thus  denoted  : 
Feflum  efl  Vefla.  Afinus  coronatur  /—This  honour,  it 
feems  was  done  the  beaft,  becaufe,  by  its  braying, 
it  had  faved  Vefla  from  being  ravifhed  by  the  Lamp- 
facan  god.  Hence  the  formula,  Vefla  delictum  efl 
afinus. 

ASSAI,  in  mafic,  fignifies  quick ;  and,  according 
to  others,  that  the  motion  of  the  piece  be  kept  in  a 
middle  degree  of  quicknefs  or  flownefs.  As,  Aflai  al- 
legro, ajfai  prefto.     See  Allegro  and  Presto. 

ASSANCALA,  a  ftrong  town  in  Armenia,  near  the 
river  Arras,  in  the  road  between  Erzerum  and  Eri- 
van,  and  noted  for  its  hot  baths.  It  Hands  on  a  high 
hill  j  the  walls  are  built  in  a  fpiral  line  all  round  the 
rock  and  flrengthened  with  fquare  towers.  The 
ditches  are  about  two  fathoms  over,  cut  out  of  hard 
rock.     E.  Long.  41.  30*     N.  Lat.  39.  46. 

ASSANCHIF,  a  town  of  Afia,  in  Diarbekir,  feat- 
ed  on  the  river  Tigris.  E.  Long.  42.  30.  N.  Lat.  37. 
20. 

ASSANS.     See  Assens. 

ASSARIUM,  in  antiquity,  denotes  a  fmall  copper 
coin,  being  a  part  or  diminutive  of  the  as.  The  word 
an&a.}ioi  is  ufed  by  Suidas  indifferently  with  «/3oA©*and 
vjfMiTf/.ic,  to  denote  a  fmall  piece  of  money ;  in  which  he 
is  followed  by  Gujacius,  who  defines  ao-o-apm  by  Mini- 
mus <eris  numvius.  We  find  mention  of  the  afTarion 
in  the  goipel  of  St  Matthew,  chap.  x.  verfe  29. 

ASSARON,  or  Omer,  a  meafure  of  capacity,  in 
«fe  among  the  Hebrews,  containing  five  pints.  It 
Vol.  II. 


the  meafure  of  manna  which  God  appointed  for  every 
Ifraelite. 

ASSASIN,  or  Assassin,  a  perfon  who  kills  ano- ' 
ther  with  the  advantage  either  of  an  inequality  in  the 
weapons,  or  by  means  of  the  fituation   of  the  place, 
or  by  attacking  him  at  unawares. 

The  word  ajjaflin  is  laid  by  fome  tohavebeen  brought 
from  the  Levant,  where  it  took  its  rife  from  a  certain 
prince  of  the  family  of  the  Arfacida:  ,•  popularly  called 
Affajfins,  living  in  a  caflle  between  Antioch  and  Da- 
mafco,  and  bringing  up  a  number  of  young  men, 
ready  to  pay  a  blind  obedience  to  his  commands  ; 
whom  he  employed  in  murdering  the  princes  with 
whom  he  was  at  enmity.  But  according  to  Mr  Vol- 
ney,  the  word  Haffaffin  (from  the  root  hafs,  "  to  kill, 
affaffinate,  to  liflen,  to  furprife,")  in  the  vulgar  Arabic 
fignifies  "  Robbers  of  the  night,"  perfons  who  lie  in 
ambufh  to  kill ;  and  is  univerfally  underflood  in  this 
fenfe  at  Cairo  and  in  Syria.  Hence  it  was  applied  to 
the  Batenians,  who  flew  by  furprife.  See  the  next 
article. 

There  was  a  certain  law  of  nations,  an  opinion  re- 
ceived in  all  the  republics  of  Greece  and  Italy,  where- 
by he  that  afTafEnated  an  ufurper  of  the  fupreme  power 
was  declared  a  virtuous  man.  At  Rome  efpeciaTly, 
after  the  expulfion  of  the  kings,  the  law  was  formal 
and  folemn,  and  inflances  of  it  admitted.  The  com- 
monwealth armed  the  hand  of  any  citizen,  and  created 
him  magiflrate  for  that  moment. 

Assassins,  a  tribe  or  clan  in  Syria,  called  alfo  Jf- 
maeliaus  and  Batanifls  or  Batenians.  Thefe  people 
probably  owed  their  origin  to  the  Kirmatians,  a  fa- 
mous heretical  feci:  among  the  Mahometans,  who  fettled 
in  Perfia  about  the  year  1090 ;  whence,  in  procefs  of 
time,  they  fent  a  colony  into  Syria,  where  they  be- 
came pofTefTed  of  a  confiderable  tracl;  of  land  among 
the  mountains  of  Lebanon,  extending  itfelf  from  the 
neighbourhood  of  Antioch  to  Damafcus. 

The  firfl  chief  and  legiflator  of  this  remarkable  tribe 
appears  to  have  been  Haffan  Sabah,  a  fubtle  impoflor, 
who  by  his  artifices  made  fanatical  and  implicit  flaves 
of  his  fubjects.  Their  religion  was  compounded  of 
that  of  the  Magi,  the  Jews,  the  Chriflians,  and  the 
Mahometans :  but  the  capital  article  of  their  creed  was 
to  believe  that  the  Holy  Ghofl  refided  in  their  chief; 
that  his  orders  proceeded  from  God  himfelf,  and  were 
real  declarations  of  his  divine  pleafure.  To  this  mo- 
narch the  orientals  gave  the  name  of  Scheik  ;  but  he 
is  better  known  in  Europe  by  the  name  of  the  Old  Man 
of  the  Mountain.  His  dignity,  inftead  of  being  here- 
ditary, was  confirmed  by  election ;  where  merit,  that 
is,  a  fuperior  multiplicity  and  enormity  of  crimes,  was 
the  mofl  effectual  recommendation  to  a  majority  of  fuf- 
frages. 

This  chief,  from  his  exalted  refidence  on  the  fummit 
of  mount  Lebanon,  like  a  vindictive  deity,  with  the 
thunderbolt  in  his  hand,  fent  inevitable  death  to  all 
quarters  of  the  world ;  fo  that  from  one  end  of  the  earth 
to  the  other,  kalifs,  emperors,  fultans,  kings;  prin- 
ces, Chriflians,  Mahometans,  and  Jews,  every  nation 
and  people,  execrated  and  dreaded  his  fanguinary  power, 
from  the  flrokes  of  which  there  was  no  fecurity.  At 
the  leaft  fuggeflion  or  whifper  that  he  had  threatened 
the  death  of  any  potentate,  all  immediately  doubled 
their  guards,  and  took  every  other  precaution  in  their 
3  E  power. 
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AJfcffins.  power.  It  is  known  that  Philip  Auguflus  king  of 
w  '  France,  on  a  premature  advice  that  the  Scheik  intend- 
ed to  have  him  atTaffinated,  inftituted  a  new  body-guard 
of  men  diftinguilhed  for  their  activity  and  courage, 
caWeifergens  d' Amies,  with  brafs  clubs  bows  and  ar- 
rows ;  and  he  himfelf  never  appeared  without  a  club, 
fortified  either  with  iron  or  gold.  Mod  fovereigns 
paid  fecretly  a  penfion  to  the  Scheik,  however  fcan- 
dalons  and  derogatory  it  might  be  to  the  luftre  of  ma- 
jefty,  for  the  fafety  of  their  perfons.  The  Knights 
Templars  alone  dared  to  defy  his  fecret  machinations 
and  open  force.  Indeed  they  were  a  permanent  dif- 
perfed  body,  not  to  be  cut  off  by  maflacres  or  aflafli- 
natidiis. 

This  barbarous  prince  was  furnilhed  with  refources 
unknown  to  all  other  monarchs  even  to  the  moll  ab- 
folute  defpotic  tyrant.  His  fubjecls  would  proilrate 
themfeves  at  the  foot  of  his  throne,  requeuing  to  die 
by  his  hand  or  order,  as  a  favour  by  which  they  were 
fure  of  palling  in  paradife.  On  them  if  danger 
made  any  impreilion,  it  was  an  emulation  to  prefs  for- 
ward ;  and  if  taken  in  any  enterprife,  they  went  to 
the  place  of  execution  with  a  magnanimity  unknown 
to  others.  Henry  count  of  Champaigne,  who  mar- 
ried Ifabella  daughter  of  Amaury  king  of  Terufalem, 
palling  over  part  of  the  territory  of  the  Allaihns  in  his 
way  to  Syria,  and  talking  highly  of  his  power,  their 
chief  came  to  meet  him,  "  Are  your  fubjecls  (faid  the 
old  man  of  the  mountain)  as  ready  in  their  fiibmiffion 
as  mine  ?"  and,  without  itaying  for  ananfwer,  made  a 
fign  with  his  hand,  when  ten  young  men  in  white, 
who  were  {landing  on  an  adjacent  tower,  inftantly 
threw  themfelves  down.  On  another  occafion,  Sultan 
Malek-Shah  fummoning  the  Scheik  to  fubmit  himfelf 
to  his  government,  and  threatening  him  with  thepow- 
er  of  his  arms,  lhould  he  hefitate  to  comply ;  the  lat- 
ter, very  compofedly  turning  himfelf  towardshis  guards, 
faid  to  one  of  them,  "  Draw  your  dagger  and  plunge  it 
into  your  breall  -,"  and  to  another,  "  Throw  yourfelf 
headlong  from  yonder  rock."  His  orders  were  no 
fooner  uttered  than  they  were  joyfully  obeyed  :  and  all 
the  anfwer  he  deigned  to  give  the  fultan's  envoy  was, 
"  Away  to  thy  mafter,  and  let  him  know  I  have  many 
thonfaud  fubjecls  of  the  fame  difpofition."  Men  fo 
ready  to  deftroy  themfelves  were  equally  alert  and  re- 
folute  in  being  the  ministers  of  death  to  others.  At 
the  command  of  their  fovereign,  they  made  no  diffi- 
culty of  ftabbing  any  prince,  even  on  his  throne  ;  and 
being  well  verfed  in  the  different  dialecls,  they  con- 
formed to  the  drefs  and  even  the  external  religion  of 
the  country,  that  they  might  with  lefs  difficulty  ftrike 
the  fatal  blow  required  by  their  chief.  With  the  Sa- 
racens they  were  Mahometans  ;  with  the  Franks,  Chri- 
ftians  ;  in  one  place  they  joined  with  the  Mamaluks  ; 
in  another,  with  the  eccleliaftics  or  religious  ;  and  un- 
der thisdifguife  feized  the  firft  opportunity  of  execu- 
ting their  fanguinary  commiflion.  Of  this  we  meet 
with  an  inftance  in  the  hillory  of  Saladin,  while  he 
was  befieging  Manbedge,  the  celebrated  Hieropolis  of 
antiquity.  Being  one  day,  with  a  few  attendants,  and 
they  at  fome  dillance,  reconnoitring  the  place  for  the 
better  difpofition  of  the  attack,  a  man  ruflied  on  him 
with  a  dagger  in  his  hand,  anJ  wounded  him  in  the 
head  ;  but  the  fnltan,  as  he  wasendeavouring  to  repeat 
liisftroke,  wreftcd  the  dagger  from  him,  and,  after  re- 


ceiving fcveral  wounds,  laid  him  dead  at  his  feet,  be- 
fore the  fnltan  had  well  recovered  himfelf,  a  fecond 
encountered  him  to  finilh  the  treachery  of  the  former  ;  , 
but  he  met  with  the  fame  fate  :  he  was  fucceeded  with 
equal  fury  by  a  third,  who  alfo  fell  by  the  hand  of  that 
magnanimous  prince  whom  he  was  fent  to  affhffinate. 
And  it  was  obferved,  that  thefe  wretches  dealt  about 
their  fruitlefs  blows  as  they  lay  in  the  agonies  of  death. 
With  fitch  rapidity  was  this  tranfacled,  that  it  was  over 
before  Saladin's  guards  could  come  to  his  affiftance. 
He  retired  to  his  tent,  and  in  great  perturbation  throw- 
ing himfelf  on  his  fopha,  ordered  his  fcrvants  to  take 
a  Ariel  view  of  his  houfehold,  and  to  calhier  all  fu- 
fpecled  perfons  ;  at  the  fame  time  afking  with  great 
earneftnefs,  "  Of  whom  have  I  deferved  fuch  treache- 
rous ufage?"  But  it  afterwards  appeared,  that  thefe 
villains  had  been  fent  by  the  old  man  of  the  mountain  ; 
of  whom  the  vizir  Kamichlegin  had  purchafed  the  mur- 
der of  Saladin,  to  free  himfelf  from  fo  great  a  war- 
rior whom  he  could  not  meet  in  the  field.  To  animate 
them  in  their  frantic  obedience,  the  Scheik,  before 
their  departure  on  fuch  attempts,  ufed  to  give  them  a 
fmall  foretafte  of  fome  of  the  delights  which  he  allu- 
red them  would  be  their  recomptnfc  in  paradife.  De- 
licious foporific  drinks  were  given  them  ;  and  while 
they  lay  afleep,  they  were  carried  into  beautiful  gar- 
dens, where  very  allurement  invited  their  fenfes  to 
the  molt  exquifite  gratifications.  From  thefe  feats  of 
voluptuoufnefs,  inflamed  with  liquor  and  enthufiaftic 
views  of  perpetual  enjoyments,  they  fallicd  fort];  to 
perform  aflaffinations  of  the  blacked  dye. 

This  people  oncehad,oratleaft  they  feigned  to  have, 
an  intention  of  embracing  the  Christian  religion.  They 
reigned  a  long  time  in  Perfia  and  on  Mount  Lebanon. 
Hnlaku,  a  khan  of  the  Mogul  Tartars,  in  the  year  655 
of  the  Hegira,  or  1254  of  the  Chriflian  a:ra,  entered 
their  country  and  difpoflefled  them  of  fcveral  places  ; 
but  it  was  not  till  the  year  1272  that  they  were  total- 
ly conquered.  This  achievement  was  owing  to  the 
conducl  and  intrepidity  of  the  Epyptian  forces  fent  a- 
gainft  them  by  the  fnltan  Bibaris.  It  has,  however, 
been  thought  that  the  Drnfes,  who  ftill  relide  among 
the  eminences  of  Mount  Lebanon,  and  whofe  religion, 
and  cuftoms  are  fo  little  known,  are  a  remnant  of  tliofe 
barbarians. 

ASSAULT,  in  law,  is  an  attempt  or  offer  to  beat 
another,  without  touching  him  :  as  if  one  lifts  up  his 
cane  or  his  fill  in  a  threatening  manner  at  another  ;  or 
firikes  at  him,  but  mifles  him  ;  this  is  an  aflault,  i/i- 
fitltus,  which  Finch  defcribes  to  be  "  an  unlawuful  fet- 
ting  upon  one's  perfon."  This  alfo  is  an  inchoate  vio- 
lence, amountingconfiderably  higher  than  bare  threats; 
and  therefore,  though  no  aclual  differing  is  proved,  yet 
the  party  injured  may  have  redrefs  by  aclion  of  Irefpafs 
vt  ct  armis,  wherein  he  fliall  recover  damages  as  a 
compenfation  for  the  injury. 

Assault,  in  the  military  art,  a  furious  effort  made 
to  carry  a  fortified  poll,  camp,  or  fortrefs,  wherein 
the  aflailants  do  not  fcreen  themfelves  by  any  works  : 
while  the  aflault  continues,  the  batteries  ceafe,  for  fear 
of  killing  their  own  men. — The  enfant  perdus  march 
firit  to  the  aflault.     See  Enfans  Perthu. 

ASSAY,  Essay,  or  Say,  in  metallurgy,  the  proof  or 
trial  of  the  goodnefs,  purity,  value,  &c.  of  metals  and 
metalline  fubftances.    Sec  Essay.. 
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In  ancient  ftatutes  this  is  called  touch;  and  thofe 
who  had  the  care  of  it,  Keepers  of  the  touch. — Under 
'  Henry  VI.  divers  cities  were  appointed  to  have  touch 
for  wrought  filver-plate,  2  Hen.  VI.  c.  14. — By  this, 
one  might  imagine  they  had  no  better  method  of  af- 
faying than  the  liinple  one  by  the  touch-flone;  but 
the  cafe  is  far  otherwife.  In  the  time  of  King  Hen- 
ry II.  the  bi!hop  of  Salifbury,  then  treafurer,  confi- 
dering  that  though  the  money  paid  into  the  king's  ex- 
chequer for  his  crown-rents  did  anfwer  numero  et  pon- 
ders, it  might  neverthelefs  be  mixed  with  copper  or 
brafs  :  wherefore  a  conltitution  was  made,  called  the 
trial  by  combuftion  ;  which  differs  little  or  nothingfrom 
the  prefent  method  of  affaying  filver.  See  a  defcrip- 
tion  of  it  in  the  Black  Book  in  the  Exchequer,  writ- 
ten by  Gervafe  of  Tilbury,  c.  xxi.  This  trial  is  alfo 
there  called  effaium,  and  the  officer  who  made  it  is 
named  ft/for.  The  method  ftill  in  ufe  of  affaying  gold 
and  filver  was  firft  eftablifhed  by  an  act  of  the  Englifli 
parliament  1354. 

Assaying,  ars  docimaffica,  in  its  extent,  compre- 
hends particular  manners  of  examining  every  ore,  or 
mixed  metal,  according  to  its  nature,  with  the  beft- 
adapted  fluxes ;  fo  as  to  difcover,  not  only  what  metals, 
and  what  proportions  of  metal,  are  contained  in  ores ; 
but  likewife  how  much  fulphur,  vitriol,  alum,  arfenic, 
fmelt,  &c.  may  be  obtained  from  every  one  reflec- 
tively. See  Blow-pipe,  Metallurgy,  and  Mine- 
ralogy. 

Alfaying  is  more  particularly  ufed  by  moncyers  and 
goldfmiths,  for  the  making  a  proof  or  trial  by  the  cup- 
pel,  or  teft,  of  the  fmenefs  or  purity  of  the  gold  andfilver 
to  be  ufed  in  the  coining  of  money,  and  manufacture  of 
plate,  &c.  or  that  have  been  already  ufed  therein. 

There  are  two  kinds  of  affaying  -,  the  one  before 
metals  are  melted,  in  order  to  bring  them  to  their  pro- 
per finenefs;  the  other  after  they  are  ftruck,  to  fee  that 
the  fpecies  be  flandard.  For  the  firft  aflay,  the  aflay- 
ers  nfe  to  make  14  or  1 5  grains  of  gold,  and  half  a 
dram  of  filver,  if  it  be  for  money;  and  18  grains  of 
the  one,  and  a  dram  of  the  other,  if  for  other  occa- 
fions.  As  to  the  fecond  aflay,  it  is  made  of  one  of 
the  pieces  of  money  already  coined,  which  they  cut  in 
four  parts.  The  quantity  of  gold  for  an  affay  among 
us  is  lix  grains  :  In  France,  nearly  the  fame;  and  in 
Germany,  about  three  times  as  much. 

The  proper  fpelfing  of  that  word,  however,  is  es- 
say ;  under  which  article,  therefore,  the  reader  will 
find  the  fubject.  more  particularly  treated. 

AsSAY-Balance,  or  Effay -Balance,  the  flat  pieces  of 
glafs  often  placed  under  the  fcales  of  an  aflay- balance, 
feem,  by  their  power  of  electricity,  capable  of  attract- 
ing, and  thereby  making  the  lighter  fcale  preponderate, 
where  the  whole  matter  weighed  is  fo  very  fmall.  See 
Effay- Balance. 

The  electricity  of  a  flat  furface  of  about  three  inches 
fquare  has  been  known  to  hold  down  one  fcale,  when 
there  were  about  200  grains  weight  in  the  other.  See 
Balance. 

Assay- Ma fler,wc  Effay -Ma.ffer,  an  officer  under  cer- 
tain corporations  entrufted  with  the  care  of  making 
true  touch,  or  aflay,  of  the  gold  and  filver  brought  to 
him;  and  giving  a  juft  report  of  the  goodnefs  or  bad- 
nefs  thereof.  Such  is  the  affay-mafler  of  the  mint  in 
the  Tower,  called  alfo  affayer  of  the  king. 


The  affay-mafler  of  the  goldfmiths  company  is  a  fort    AffcJj-n 
of  affiftant-warden,  called  alfo  a  touch-warden,  appoint-  II 

ed  to  furvey,  aflay,  and  mark  all  the  filvcr-work,  &c.  Afl>.mb!tr 
committed  to  him.  There  are  alfo  aflay-maflers  ap- 
pointed by  ftatute  at  York,  Exeter,  Brifiol,  Chefter, 
Norwich,  Newcaftle,  and  Birmingham,  for  alfaying 
wrought  plate.  The  affay-mafler  is  to  retain  eight 
grains  of  every  pound  Troy  of  filver  brought  to  him  ; 
four  whereof  are  to  be  put  in  the  pix,  or  box  of  deal, 
to  be  re-affayed  the  next  year,  and  the  other  four  to  be 
allowed  him  for  his  wafle  and  fpillings. 

Note,  The  number  of  pennyweights  fet  down  in  the 
affay-mafter's  report,  is  to  be  accounted  as  per  pound, 
or  fo  much  in  every  pound  of  12  ounces  Troy.  Far 
every  20  penny-weight,  or  ounce  Troy,  the  filver  is 
found  by  the  aflay  to  be  worfe  than  ftandard,  cr  fter- 
ling,  fixpence  is  to  be  deducted  ;  becaufe  every  ounce 
will  coft  fo  much  to  reduce  it  to  ftandard  goodnefs,  or 
to  change  it  for  fterling. 

In  gold,  for  every  carat  it  is  fet  down  to  be  worfc 
than  ftandard,  you  muft  account  that  in  the  ounce 
Troy  it  is  worfe  by  fo  many  times  3  s.  8d.;  and  for 
every  grain  it  is  fet  down  worfe,  you  muft  account  it 
worfe  by  fo  many  times  11  d.  in  the  ounce  Troy  ;  and 
for  every  half  grain  j^d. :  for  fo  much  it  will  coft  to 
make  it  of  ftandard  goodnefs,  &c. 

ASSELYN  (John),  a  famous  Dutch  painter,  was 
born  in  Holland,  and  became  the  difciple  of  Ifaiah 
Vandevelde,  the  battle-painter.  He  diftinguifhed  him- 
felf  in  hiftory-paintings,  battles,  landfcapes,  animals, 
and  particularly  horfes.  He  travelled  into  France  and 
Italy ;  and  was  fo  pleafed  with  the  manner  of  Bambo- 
chio,  that  he  always  followed  it.  He  painted  many 
pictures  at  Lyons,  where  he  married  the  daughter  of  a 
merchant  of  Antwerp,  and  returned  with  her  to  Hol- 
land. Here  he  firft  difcovered  to  his  countrymen  a 
frelh  and  clear  manner  of  painting  landfcapes,  like 
Claude  Lorraine ;  upon  which  all  the  painters  imi- 
tated his  ftyle,  and  reformed  the  dark  brown  they  had 
hitherto  followed.  Aflelyn's  pictures  were  fo  much  ad- 
mired at  Amfterdam,  that  they  fold  there  at  a  high 
price.  He  died  in  that  city  in  1660.  Twenty-four 
pieces  of  landfcapes  and  ruins,  which  he  painted  in 
Italy,  have  been  engraved  by  Perelle. 

ASSEMBLAGE,  the  uniting  or  joining  of  things 
together ;  or  the  things  themfelves  fo  united  or  joined. 
It  is  alfo  ufed,  in  a  more  general  fenfe,  for  a  collec- 
tion of  various  things  fo  difpofed  and  divertified,  that 
the  whole  produces  fome  agreeable  effect. 

ASSEMBLY,  the  meeting  of  feveral  perfons,  in 
the  fame  place,  upon  the  fame  defign. 

Assembly,  in  the  beau  monde,  an  appointed  meet- 
ing of  fafhionable  perfons  of  both  fexes,  for  the  fake  of 
play,  dancing,  gallantry,  converfation,  &c. 

Assembly,  in  the  military  art,  the  fecond  beating 
of  a  drum  before  a  march  ;  at  which  the  foldiers  ftrike 
their  tents,  roll  them  up,  and  ftand  to  arms. 

Assemblies  of  the  clergy  are  called  convocations, 
Jynods,  councils.  The  annual  meeting  of  the  church  of 
Scotland  is  called  a  General  Affembly  :  In  this  affem- 
bly  his  Majefty  is  reprefented  by  his  Commiffioner,  who 
dilfolves  one  meeting,  and  calls  another,  in  the  name 
of  the  King,  while  the  Moderator  does  the  fame  in  the 
name  of  the  Lord  Jefus  Chrifl. 

Ass  e  m  bl  1  es  of  the  Roman  people  were  called  comitia. 
3  E  2  Under 
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Under  the  Gothic  governments,  the  fupreme  legifla- 
tive  power  was  lodged  in  an  affembly  of  the  ftates  of 
,  the  kingdom,  held  annually  for  the  like  purpofes  as  the 
Britilh  parliament.  Some  feeble  remains  of  this  ufageftill 
fubfift  in  the  annual  affemblies  of  the  Hates  of  Langue- 
doc,  Bretagne,  and  a  few  other  provinces  of  France  ; 
but  thefe  are  no  more  than  Shadows  of  the  ancient  af- 
femblies. It  is  only  in  Great  Britain,  Sweden,  and 
Poland,  that  fuch  affemblies  retain  their  ancient  powers 
and  privileges. 

ASSENS,  a  fea-port  town  of  Denmark,  fituated 
upon  the  Little  Belt,  a  ftrait  of  the  Baltic,  which  fe- 
parates  the  ille  of  Funen  from  the  continent.  It  is 
the  common  paffage  from  the  duchy  of  Slefwick  to 
Copenhagen.     E.  Long.  10.  30.  N.  Lat.  55.  15. 

ASSENT,  in  a  general  fenfe,  implies  an  agreement 
to  fomething  propofed  or  affirmed  by  another. 

Royal  Assent,  the  approbation  given  by  the  king  to 
a  bill  in  parliament,  after  which  it  becomes  a  law. 

ASSER  (John),  or  Asserius  Menevensis,  that 
is,  Affer  of  St  David's,  bifliop  of  Shirburn  in  the  reign 
of  Alfred  the  Great.  He  was  born  in  Pembrokefhire, 
in  South  Wales  ;  and  educated  in  the  monaftery  of  St 
David's  by  the  archbifhop  Afferius,  who,  according  to 
Leland,  was  his  kinfman.  In  this  monaftery  he  be- 
came a  monk,  and  by  his  affiduous  application  foon  ac- 
quired univerfal.  fame  as  a  perfon  of  profound  learning 
and  great  abilities.  Alfred,  the  munificent  patron  of 
genius,  about'  the  year  880,  fent  for  him  to  court. 
The  king  was  then  at  Dean  in  Wiltfhire.  He  was  fo 
charmed  with  After,  that  he  made  him  his  preceptor 
and  companion.  As  a  reward  for  his  fervices,  he  ap- 
pointed him  abbot  of  two  or  three  different  monasteries; 
and  at  laft  promoted  him  to  the  epifcopal  fee  of  Shir- 
burn, where  he  died  and  was  buried  in  the  year  910. 
He  was,  fays  Pits,  a  man  of  a  happy  genius,  wonderful 
modefty,  extenfive  learning,  and  great  integrity  of  life. 
He  is  faid  to  have  been  principally  inftrumental  in  per- 
fuading  the  king  to  reftore  the  univerfity  of  Oxford  to 
its  priftine  dignity  and  luftre. — He  wrote,  De  vita  et 
rebus  geftis  Alfred's,  &c.  Lond.  IJ74,  publifhed  by 
Archbifhop  Parker,  in  the  old  Saxon  character,  at  the 

end  of  Walfmghami  hifl. Francf.  1602.  fol.  Oxf. 

1722,  8vo.  Many  other  works  are  afcribed  to  this 
author  by  Gale,  Bale,  and  Pits,  but  all  doubtful. 

ASSERIA.     SeeAsisiA. 

ASSERTION,  in  the  language  of  the  fchools,  a 
propofnion  advanced  by  the  affertor,  who  avows  the 
truth  of  it,  and  is  ready  to  defend  it. 

ASSESSOR,  an  inferior  officer  of  juftice,  appointed 
chiefly  to  affift  the  ordinary  judge  with  his  opinion  and 
advice. 

Assessor  is  alfo  one  who  affeffes  or  fettles  taxes 
and  other  public  dues. 

ASSETS,  inlaw,  fignifies  goods  enough  todifcharge 
that  burden  which  is  caft  upon  the  executor  or  heir,  in 
fatisfying  the  debts  and  legacies  of  the  teftator  or  an- 
ccltor.  Affets  are  real  or  perfonal.  Where  a  man 
hath  lands  in  fee  fimple,  and  dies  feifed  thereof,  the 
lands  which  come  to  his  heir  are  affets  real  ;  and 
where  he  dies  poffeffed  of  any  perfonal  eftate,  the 
goods  which  come  to  the  executors  are  affets  perfonal. 
Affets  are  alfo  divided  into  affets  per  defcent,  and  affets 
inter  maines.  Affets  by  defcent  is  where  a  perfon  is 
bound  in  an  obligation,  and  dies  feifed  of  lands  which 


defcend  to  the  heir,  the  land  fliall  be  affets,  and  the 
heir  ftiall  be  charged  as  far  as  the  land  to  him  defend- 
ed will  extend.  Affets  inter  maines  is  when  a  man  in- 
debted makes  executors,  and  leaves  them  fufficient  to 
pay  his  debts  and  legacies  ;  or  where  fome  commodity 
or  profit  arifeth  to  them  in  right  of  the  teftator,  which 
are  called  affets  in  their  hands. 

ASSEVERATION,  a  pofitive  and  vehement  affir- 
mation of  fomething. 

ASSHETON  (William),  doctor  of  divinity,  and 
rector  of  Beckenham,  in-  Kent,  was  born  in  the  year 
1641,  and  was  educated  at  Brazen-nofe  college,  Ox- 
ford. After  entering  into  orders,  he  became  chaplain 
to  the  Duke  of  Ormond,  and  was  admitted  doctor  of 
divinity  in  1673.  Soon  after,  he  was  nominated  to  a 
prebend  in  the  church  of  York,  prefented  to  the  living 
of  St  Antholin,  London,  and  to  the  rectory  of  Beck- 
enham in  Kent.  He  was  the  firft  projector  of  the 
fcheme  for  providing  for  clergymens  widows,  and  o- 
thers,  by  a  jointure  payable  out  of  the  mercers  com- 
pany. He  wrote  feveral  pieces  againft  the  Papifts  and 
Diflenters,  and  fome  devotional  tracts.  He  died  at 
Beckenham  in  September  171 1,  in  the  70th  year  of 
his  age. 

ASSIDEANS,or  Chassidjeans,  (from  the  Hebrew 
chafidim,  "  merciful,  pious");  thofe  Jews  who  reforted 
to  Mattathias  to  fight  for  the  law  of  God  and  the  li- 
berties of  their  country.  They  were  men  of  great  va- 
lour and  zeal,  having  voluntarily  devoted  themfelvesto 
a  more  ftrict  obfervationofthelaw  than  other  men.  For, 
after  the  return  of  the  Jews  from  the  Babylonifh  cap- 
tivity, there  were  two  forts  of  men  in  their  church  ; 
thofe  who  contented  themfelves  with  that  obedience 
only  which  was  prefcribed  by  the  law  of  Mofes,  and 
who  were  called  Zadikhn,  i.e.  the  righteous  ;  and  thofe 
who,  over  and  above  the  law,  fuperadded  the  confti- 
tutions  and  traditions  of  the  elders,  and  other  rigorous 
obfervances  :  thefe  latter  were  called  Chafidim,  i.  e.  the 
pious.  From  the  former  fprung  the  Samaritans,  Sad- 
ducees,  and  Caraites ;  from  the  latter,  the  Pharifees 
and  the  Effenes. 

ASSIDENT  signs,  in  medicine,  are  fymptoms 
which  ufually  attend  a  difeafe  but  not  always  ;  hence 
differing  from  pathognoi?/ic  figns,  which  are  infeparable 
from  the  difeafe :  e.  gr.  In  the  pleurify,  a  pungent  pain 
in  the  fide  ;  in  an  acute  fever,  difficulty  of  breathing, 
&c.  collectively  taken,  are  pathognomic  figns ;  bat 
that  the  pain  extends  to  the  hypochondrium  or  clavicle, 
or  that  the  patient  lies  with  more  eafe  on  one  fide  than 
on  the  other,  are  ajpdent  figns. 

ASSIDUUS,  or  Adsiduus,  among  the  Romans, 
denoted  a  rich  or  wealthy  perfon.  The  word  in  this 
fenfe  is  derived  from  as  ajfis,  «].  d.  a  monied  man. 
Hence  we  meet  with  ajpduous  Sureties,  ajftdui  Jldejuffo- 
res  ;  anfwering  to  what  the  French  now  call  city  fure- 
ties  or  fecurities,  cautions  bourgeois. 

When  Servius  Tullius  divided  the  Roman  people  in- 
to five  claffes,  according  as  they  were  afleffed  or  taxed 
to  the  public,  the  richer  fort  who  contributed  affes  were 
denominated  aflidui  ;  and  as  thefe  were  the  chief 
people  of  bufinefs  who  attended  all  the  public  concerns, 
thofe  who  were  diligent  in  attendances  came  to  be  de- 
nominated affidui. 

ASSIENTO,  a  Spanifli  word  Signifying  a  farm,  in 
commerce,  is  ufed  for  a  bargain  between  the  king  of 
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Spain  and  other  powers,  for  importing  negroes  into  the 
§aaniih  dominions  in  America,  and  particularly  to 
Buenos  Ayres.  The  firft  affiento  was  made  with  the 
'  French  Guinea-company  ;  and,  by  the  treaty  of  Utrecht, 
transferred  to  the  Engliih,  who  were  to  furnifh  4800 
negroes  annually. 

ASSIGN,  in  common  law,  a  perfon  to  whom  a 
thing  is  affigned  or  made  over. 

ASSIGNATION,  an  appointment  to  meet.  The 
word  is  generally  understood  of  love-meetings. 

ASSIGNEE,  in  law,  a  perfon  appointed  by  another 
to  do  an  ad,  tranfact  fome  bufinefs,  or  enjoy  a  parti- 
cular commodity. 

ASSIGNING,  in  a  general  fenfe,  implies  the  ma- 
king  over  the  right  of  one  perfon  to  another.  In  a 
particular  fenfe,  it  fignifies  the  pointing  out  of  fome- 
thing  ;  as,  an  error,  falfe  judgment,  or  wafte. 

ASSIGNMENT,  the  transferring  the  intereft  one 
has  in  a  leafe,  or  other  thing,  to  another  perfon. 

ASSIMILATION,  in  phyfics,  is  that  motion  by 
which  bodies  convert  other  bodies  related  to  them,  or 
at  leaft  fuch  as  are  prepared  to  be  converted,  into  their 
own  fubftance  and  nature.  Thus,  flame  multiplies  it- 
felf  upon  oily  bodies,  and  generates  new  flame  ;  air 
upon  water,  and  produces  new  air  ;  and  all  the  parts, 
as  well  limilar  as  organical,  in  vegetables  and  animals, 
firft  attract  with  fome  election  or  choice,  nearly  the 
fame  common  or  not  very  different  juices  for  aliment, 
and  afterwards  affimilate  or  convert  them  to  their  own 
nature. 

ASSISE,  in  old  Engliih  law-books,  is  defined  to 
be  an  aflembly  of  knights,  and  other  fubftantial  men, 
together  with  a  juftice,  in  a  certain  place,  and  at  a 
certain  time  :  but  the  word,  in  its  prefent  acceptation, 
implies  a  court,  place  or  time,  when  and  where  the 
writs  and  proceffes,  whether  civil  or  criminal,  are  de- 
cided by  judge  and  jury. 

All  the  counties  of  England  are  divided  into  fix 
circuits  ;  and  two  judges  arc  affigned  by  the  king's 
commiffion,  who  hold  their  affifes  twice  a-year  in  e- 
very  county  (except  London  and  Middlefex,  where 
courts  of  nifi  prius  are  holden  in  and  after  every 
term,  before  the  chief  or  other  judge  of  the  feveral  fu- 
perior  courts  ;  and  except  the  four  northern  counties, 
where  the  allifes  are  taken  only  once  a  year)  to  try  by 
a  jury  of  the  refpective  counties  the  truth  of  fuch  mat- 
ters of  fact  as  are  then  under  difpute  in  the  courts  of 
Weftminfter-hall.  Thefe  judges  of  affife  came  into  ufe 
in  the  room  of  the  ancient  juftices  in  eyre,  jufiiciarii 
%n  itinere  :  who  were  regularly  eftablifhed,  if  not  firft 
appointed,  by  the  parliament  of  Northampton,  A.  D. 
1 1 76,  22  Hen.  II.  with  a  delegated  power  from  the 
king's  great  court  or  aula  regia,  being  looked  upon  as 
jnembtv  ;  thereof:  and  they  afterwards  made  their  cir- 
cuit round  the  kingdom  once  in  feven  years  for  the  pur- 
pofe  of  trying  caufes.  They  were  afterwards  directed 
by  magna  charta,  c.  12.  to  be  fent  into  every  county 
once  a-year  to  take  or  try  certain  actions  then  called 
recognitions  or  ajjifss  ;  the  moft  difficult  of  which  they 
are  directed  to  adjorn  into  the  court  of  common  pleas 
to  be  there  determined.  The  itinerant  juftices  were 
fomttimes  mere  juftices  of  affife,  or  of  dower,  or  of 
gaol-delivery,  and  the  like  ;  and  they  had  foir.etimes  a 
more  general  commiffion,  to  determine  all  manner  of 
caufes,  jupiciarii  ad  omnia  placita  :  but  the  prefent 


juftices  of  affife  and  nifi  prius  are  more  immediately     Aflifc. 

derived  from  the  ftatute  Weftm.  2,  13  Edw.  I.  c.  30.  ' * — 

explained  by  feveral  other  acts,  particularly  the  ftatute 
14  Edw.  III.  c.  16.  and  muft  be  two  of  the  king's 
juftices  of  the  one  bench  or  the  other,  or  the  chief 
baron  of  the  exchequer,  or  the  king's  fergeants  fworn. 
They  ufually  make  their  circuits  in  the  refpective  va- 
cations after  Hilary  and  Trinity  terms ;  affifes  being 
allowed  to  be  taken  in  the  holy  time  of  Lent  by  confent 
of  the  bi (hops  at  the  king's  requeft,  as  expreffed  in 
ftatute  Weftm.  1.  3  Edw.  I.  c.  51.  And  it  was  alfo 
ufual,  during  the  times  of  Popery,  for  the  prelates  to 
grant  annual  licenfes  to  the  juftices  of  affife  to  admini- 
fter  oaths  in  holy  times  :  for  oaths  being  of  a  facred 
nature,  the  logic  of  thofe  deluded  ages  concluded  that 
they  muft  be  of  ecclefiaftical  cognizance.  The  pru- 
dent jealoufy  of  our  anceftors  ordained  that  no  man  of 
law  ihould  be  judge  of  affife  in  his  own  county  :  and  a 
fimilar  prohibition  is  found  in  the  civil  law,  which  has 
carried  this  principle  fo  far,  that  it  is  equivalent  to  the 
crime  of  facrilege,  for  a  man  to  be  governor  of  the 
province  in  which  he  was  born,  or  has  any  civil  con- 
nection. 

The  judges  upon  their  circuits  now  fit  by  virtue  of 
five  feveral  authorities.  1 .  The  commiffion  of  the  peace, 
in  eveiy  county"  of  the  circuits;  and  all  juftices  of  the 
peace  of  the  county  are  bound  to  be  prefent  at  the  af- 
fifes ;  and  fheriffs  are  alfo  to  give  their  attendance  on 
the  judges,  or  they  fliall  be  fined.  2.  A  commiffion 
of  oyer  and  terminer,  directed  to  them  and  many  other 
gentlemen  of  the  county,  by  which  they  are  empower- 
ed to  try  treafons,  felonies,  &c.  and  this  is  the  largeft 
commiffion  they  have.  3.  A  commiffion  of  general 
gaol-delivery,  directed  to  the  judges  and  the  clerk  of 
affife  aflbciate,  which  gives  them  power  to  try  every 
prifoner  in  the  gaol  committed  for  any  offence  what- 
soever, but  none  but  prifoners  in  the  gaol ;  fo  that  one 
way  or  other  they  rid  the  gaol  of  all  the  prifoners  in  it. 
4.  A  commiffion  of  affife,  directed  to  the  judges  and 
clerk  of  affile,  to  take  affifes  ;  that  is,  to  take  the  ver- 
dict of  a  peculiar  fpecies  of  jury  called  an  affife,  and 
fummoned  for  the  trial  of  landed  difputes.  The  other 
authority  is,  5.  That  of  nifi  prius,  which  is  a  confe- 
quence  of  the  commiffion  of  affife,  being  annexed  to 
the  office  of  thofe  juftices  by  the  ftatute  of  Weftm.  2. 
13  Edw.  I.  c.  30.  And  it  empowers  them  to  try  all 
queftions  of  fact  iffuing  out  of  the  courts  of  Weftmin- 
fter,  that  are  then  ripe  for  trial  by  jury.  The  original 
of  the  name  is  this  :  all  caufes  commenced  in  the  courts 
of  Weftminifter-hall  are  by  thecourfeof  the  courts  ap- 
pointed to  be  there  tried,  on  a  day  fixed  in  fome  Eafter 
or  Michaelmas  term,  by  a  jury  returned  from  the 
county  wherein  the  caufe  of  action  arifes;  but  with 
this  provifo,  nifi  prius  jufticiarii  ad  affifas  capiendas 
venerint ;  unlefs  before  the  day  prefixed  the  judges  of 
affife  come  into  the  county  in  queftion.  This  they  are 
fure  to  do  in  the  vacations  preceding  each  Eafter  and 
Michaelmas  term,  and  there  difpofe  of  the  caufe  ; 
which  faves  much  expence  and  trouble,  both  to  the 
parties,  the  jury,  and  the  witneffes. 

The  word  affife  ( from  the  French  affis,  feated,  fettled, 
or  eftablifhed,  and  formed  of  the  Latin  verb  affideo,  I 
fit  by)  is  ufed  in  feveral  different  fenfes.  It  is  fome- 
times  taken  for  the  fittings  of  a  court ;  fometimes  for 
its  regulations  or  ordinances,  efpccially   thofe  that  fix 
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the  ftandard  of  weights  and  meafures;  and  fometimes 
it  fignifiesa  jury,  either  becaufe  juries  confined  of  a 
fixed  determined  number,-  or  becaufe  they  continued 
fitting  till  they  pronounced  their  verdict.  In  Scots 
law,  an  affife  or  jury  coniifts  of  fifteen  fworn  men 
(juratorcs),  picked  out  by  the  court  from  a  greater 
number,  not  exceeding  45,  who  have  been  fummoned 
for  that  purpofe  by  the  flieriff,  and  given  in  lilt  to  the 
defender,  at  ferving  him  with  a  copy  of  his  libel. 

ASSISIO,  an  epifcopal  town  of  Italy,  in  the  duchy 
of  Spoleto,  built  on  the  fide  of  a  very  high  mountain. 
The  cathedral  of  St  Francis  is  very  magnificent,  and 
compofed  of  three  churches  one  above  another.  E. 
Long.  13.  35.  N.  Lat.  43.  4. 

ASSITHMENT,  a  wiregeld,  or  compenfation,  by 
a  pecuniary  mulct;  from  the  prepofition  ad,  and  the 
Sax.  fithe ,  vice  :  quod  vice  fupp/icii  ad  expiandum  de- 
lifiinnfolvitur. 

ASSOCIATION,  the  aft  of  affociating,  or  confti- 
tuting  a  fociety,  or  partnerfhip,  in  order  to  carry  on 
fome  fcheme  or  affair  with  more  advantage. — The  word 
is  Latin,  ajfociatio ;  and  compounded  of  ad,  to,  and 
focio,  to  join. 

Association  of  Ideas,  is  where  two  or  more  ideas 
conflantly  and  immediately  follow  or  fucceed  one  ano- 
ther in  the  mind,  fo  that  one  mall  almoft  infallibly  pro- 
duce the  other  whether  there  be  any  natural  relation 
between  them  or  not.     See  Metaphysics. 

Where  there  is  a  real  affinity  or  connection  in  ideas, 
it  is  the  excellency  of  the  mind  to  be  able  to  collect, 
compare,  and  range  them  in  order,  in  its  inquiries:  but 
where  there  is  none,  nor  any  caufe  to  be  affigned  for 
their  accompanying  each  other,  but  what  is  owing  to 
mere  accident  or  habit ;  this  unnatural  affociation  be- 
comes a  great  imperfection,  and  is,  generally  fpeaking, 
a  maincaufe  of  error,  or  wrong  deductions  in  reafoning. 
Thus  the  idea  of  goblins  and  fprights,  it  has  been 
obferved,  has  really  no  more  affinity  with  darknefsthan 
with  light  j  and  yet  let  a  foolifh  maid  inculcate  thefe 
ideas  often  on  the  mind  of  a  child,  and  raife  them  there 
together,  it  is  poffible  helhall  never  be  able  to  feparate 
them  again  fo  long  as  he  lives,  but  darkncfs  lhall  ever 
bring  with  it  thofe  frightful  ideas.  With  regard  to 
this  inftance,  however,  it  muft  at  the  fame  time  be  ob- 
ferved, that  the  connection  alluded  to  appears  far  from 
being  either  unnatural  or  abfurd.  See  the  article  Ap- 
parition. 

Such  wrong  combinations  of  ideas,  Mr  Locke  fliows, 
are  a  great  caufe  of  the  irreconcileable  oppofition  be- 
tween the  different  feels  of  philofophy and  religion:  for 
we  cannot  imagine,  that  all  who  hold  tenets  different 
from,  and  fometimes  even  contradictory  to,  one  another, 
mould  wilfully  and  knowingly  impofe  upon  themfelves, 
and  refufe  truth  offered  by  plain  reafon  :  but  fome  loofe 
and  independent  ideas  are  by  education,  cuftom,  and 
the  conftant  din  of  their  party,  fo  coupled  in  their 
minds  that  they  always  appear  there  together :  thefe 
they  can  no  more  feparate  in  their  thoughts,  than  if 
they  were  but  one  idea,  and  they  operate  as  if  they 
were  fo.  This  gives  fenfe  to  jargon,  demonftraiion  to 
abfurditics,  confiftency  to  nonfenfe,  and  is  the  foundation 
ofthegreateft,  and  almoft  of  all,  the  errors  in  the  world. 

'  Affociation  forms  a  principal  part  of  Dr  Hanky's 
mechanical  theory  of  the  mind.  He  diltinguilhes  it 
into  fynchronousand  fucccffivc  ;  and  afcribes  our  fimplc 
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and  complex  ideas  to  the  influence  of  this  principle  Affociation 
or  habit.  Particular  fenfations  refult  from  previdfll  II 
vibrations  conveyed  through  the  nerves  to  the  meduf-  Affumpfit. 
lary  ftibfhnce  of  the  brain  ;  and  thefe  are  fo  intimately  ""  J 
affociated  together,  that  any  one  of  them,  when  im- 
preffed  alone,  (hall  be  able  to  excite  in  the  mind  the 
ideas  of  all  the  reft.  Thus  we  derive  the  ideas  of  na- 
tural bodies  from  the  affociation  of  the  feveral  fenfible 
qualities  with  the  names  that  exprefs  them,  and  with 
each  other.  The  fight  of  part  of  a  large  building  fng- 
gefts  the  idea  of  the  reft  inftantaneoully,  by  a  fynchro- 
nous  affociation  of  the  parts ;  and  the  found  of  the 
words,  which  begin  a  familiar  fentence,  brings  to  re- 
membrance the  remaining  parts,  in  order,  by  fucceffive 
affociation.  Dr  Hartley  maintains,  that  fimple  ideas 
run  into  complex  ones  by  affociation  ;  and  apprehends, 
that  by  purfuing  and  perfecting  this  doctrine,  we  may 
fome  time  or  other  be  enabled  to  analyfe  thofe  complex 
ideas  that  are  commonly  called  the  ideas  ofrcfieflion, 
or  intelleBaal  ideas,  into  their  feveral  component  parts, 
i.  e.  into  the  fimple  idea  of  fenfation  of  which  they 
confift  ;  and  that  this  doctrine  may  be  of  confiderable 
nfe  in  the  art  of  logic,  and  in  explaining  the  various 
phenomena  of  the  human  mind. 

Association  of  Parliament.  In  the  reign  of  king 
William  III.  the  Britifh  parliament  entered  into  a  fo- 
lemn  affociation  to  defend  his  majefty's  perfon  and  go- 
vernment againft  all  plots  and  confpiracies ;  and  all  per- 
fons  bearing  offices  civil  or  military,  were  enjoined  to 
fubferibe  the  affociation  to  ltand  by  king  William,  on 
pain  of  forfeitures  and  penalties,  &c.  by  flat.  7  and 
8  W.  III.  c.  27. 

ASSOILZIE,  inlaw,  to  abfolve  or  free. 

ASSONANCE,  in  rhetoric  and  poetry,  a  term  ufed 
where  the  words  of  a  phrafe  or  a  verfe  have  the  fame 
found  or  termination,  and  yet  make  no  proper  rhyme. 
Thefe  are  ufually  accounted  vicious  in  Englifh;  though 
the  Romans  fometimes  ufed  them  with  elegancy:  as, 
Mi/item  comparavit,  exsreitum  ordinavit,  aciem  luf- 
travit. 

ASSONANT  rhymes,  is  a  term  particularly  ap- 
plied to  a  kind  of  verfes  among  the  Spaniards,  where  a 
refemblance  of  found  ferves  inltead  of  a  natural  rhyme. 
Thus,  ligera,  etibierta,  tierra,  rue/a,  may  anfwer  each 
other  in  a  kind  of  affonant  rhyme,  having  each  an  e  in 
the  penult  fyllable,  and  a  in  the  laft. 

ASSUAN.     See  Syene. 

ASSUMPSIT,  in  the  law  of  England,  a  voluntary 
or  verbal  promife,  whereby  a  perfon  afTumes,  or  takes 
upon  him  to  perform  or  pay  any  thing  to  another. 

A  promife  is  in  the  nature  of  a  verbal  covenant,  and 
wants  nothing  but  the  folemnity  of  writing  and  fealing 
to  make  it  abfolutely  the  fame.  If  therefore  it  be  to 
do  any  explicit  act,  it  is  an  exprefs  contract,  as  much 
as  any  covenant :  and  the  breach  of  it  is  an  equal  in- 
jury. The  remedy  indeed  is  not  exactly  the  fame: 
fince,  inftead  of  an  action  of  covenant,  there  only  lies 
an  action  upon  the  cafe,  for  what  is  called  an  ajfump- 
fit  or  undertaking  of  the  defendant ;  the  failure  of  per- 
forming which  is  the  wrong  or  injury  done  to  the 
plaintiff,  the  damages  whereof  a  jury  are  to  eftimate 
and  fettle.  As,  if  a  builder  promifes,  undertakes, 
or  affumes  to  Caius,  that  he  will  build  and  cover  his 
honfe  within  a  time  limited,  and  fails  to  do  it;  Caius 
has  an  action  on  the  cafe  againft  the  builder  for  this 
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Affumpfit.  breach  of  his  exprcfs  promife,  undertaking,  or  af- 
u— v- — '  fumpfit ;  and  (hall  recover  a  pecuniary  fatisfaction  for 
the  injury  fuftained  by  fuch  delay.  So  alfo  mi  the 
cafe  of  a  debt  by  fimple  contract,  if  the  debtor  pro- 
mifes  to  pay  and  does  not,  this  breach  of  promife 
intitles  the  creditor  to  his  action  on  the  cafe,  inftead 
of  being  driven  to  an  action  of  debt.  Thus  likewife  a 
promihory  note,  or  note  of  hand  not  under  feal  to 
pay  money  at  a  day  certain,  is  an  exprefs  affumpfit; 
and  the  payee  at  common  law,  or  by  cuftom  and  aft 
of  parliament  the  indorfce,  may  recover  the  value  of 
the  note  in  damages,  if  it  remains  unpaid.  Some  a- 
greements  indeed,  though  never  fo  exprefsly  made,  are 
deemed  of  fo  important  a  nature,  that  they  ought  not 
to  reft  in  verbal  promife  only  which  cannot  be  proved 
but  by  the  memory  (which  fometimes  will  induce  the 
perjury)  ofwitneffes.  To  prevent  which,  the  ftatute 
of  frauds  and  perjuries,  29  Car.  II.  c.  3.  enacts,  that 
in  the  five  following  cafes  no  verbal  promife  (hall  be 
fufficient  to  ground  an  action  upon,  but  at  the  leaft 
fome  note  or  memorandum  of  it  (hall  be  made  in 
writing,  and  figned  by  the  party  to  be  charged  there- 
with :  i.  When  an  executor  or  adminiftrator  promifes 
to  anfwer  damages  out  of  his  own  eftate.  2.  Where 
a  man  undertakes  to  anfwer  for  the  debt,  default,  or 
mifcarriage,  of  another.  3.  Where  any  agreement  is 
made  upon  confederation  of  marriage.  4.  Where  any 
contract  or  fale  is  made  of  lands,  tenements,  or  here- 
ditaments, or  any  intereft  therein.  5.  Andlaftly,  where 
there  is  any  agreement  that  is  not  to  be  performed 
within  a  year  from  the  making  thereof.  In  all  thefe 
cafes,  a  mere  verbal  affumpfit  is  void. 

From  thefe  exprefs  contracts  the  tranfition  is  eafy 
to  thofe  that  are  only  implied  by  law.  Which  are 
fuch  as  reafon  and  juftice  dilate,  and  which  therefore 
■the  law  prefumes  that  every  man  has  contracted  to  per- 
form ;  and,  upon  this  prefumption,  makes  him  anfwer- 
able  to  fuch  perfons  as  fuffer  by  his  non-performance. 

Thus,  1.  If  I  employ  a  perfon  to  tranfact  any  bufi- 
nefs  for  me,  or  perform  any  work,  the  law  implies  that 
I  undertook,  or  affumed,  to  pay  him:  fo  much  as  his 
labour  deferved  :  and  if  I  neglect  to-makehim  amends, 
he  has  a  remedy  for  this  injury  by  bringing  his  action 
on  the  cafe  upon  this  implied  affumpfit;  wherein  he  is 
at  liberty  to  fuggeft  that  I  promifed  to  pay  him  fo 
much  as  he  reasonably  deferved,  and  then  to  aver  that 
his  trouble  was  really  worth  fuch  a  particular  fum, 
which  the  defendant  has  omitted  to  pay.  But  this 
valuation  of  his  trouble  is  fubmitted  to  the  determina- 
tion of  a  jury  ;  who  will  affefs  fuch  a  fum  in  damages 
as  they  think  he  really  merited.  This  is  called  an  af- 
fumpfit on  a  quantum  meruit. 

2.  There  is  alfo  an  implied  affumpfit  on  a  quantum 
valebat,  which  is  very  iimilar  to  the  former;  being 
only  where  one  takes  up  goods  or  wares  of  a  tradef. 
man,  without  exprefsly  agreeing  for  the  price.  There 
the  law  concludes,  that  both  parties  did  intentionally 
agree  that  the  real  value  of  the  goods  fhould  be  paid  ; 
and  an  action  0:1  the  cafe  may  be  brought  accordingly, 
if  the  vendee  refnfes  to  pay  that  value. 

3.  A  third  fpecies  of  implied  affumpfit  is  when  one 
has  had  and  received  money  belonging  to  another  with- 
out any  valuable  confideration  given  on  the  receiver's 
part ;  for  the  law  conftrues  this  to  be  money  had  and 
received  for  the  ufe  of  the  owner  only ;  and  implies 


that  the  perfon  fo  receiving,  promifed  and  undertook  AffumpGt- 
to  account  for  it  to  the  true  proprietor.  And,  if  he  '  rv—" 
unjuffly  detains  it,  an  action  on  the  cafe  lies  againft 
him  for  the  breach  of  fuch  implied  promife  and  under- 
taking ;  and  he  will  be  made  to  repair  the  owner  in 
damages,  equivalent  to  what  he  has  detained  in  fuch 
violation  of  his  promife.  This  is  a  very  extenfive  and 
beneficial  remedy,  applicable  to  almoft  every  cafe  where 
the  defendant  has  received  money  which  ex  tequo  et  bono 
he  ought  to  refund.  It  lies  for  money  paid  by  miftake, 
or  on  a  confideration  which  happens  to  fail,  or  through 
impofition,  extortion,  or  opprcifion,  or  where  undue 
advantage  is  taken  of  the  plaintiff's  fituation. 

4.  Where  a  perfon  has  laid  out  and  expended  his 
own  money  for  the  ufe  of  another  at  his  requcft,  the 
law  implies  a  promife  of  repayment,  and  an  action  will 
lie  on  this  affumpfit. 

J.  Likewife,  fifthly,  upon  a  dated  account  between 
two  merchants,  or  other  perfons,  the  law  implies  that 
he  againft  whom  the  balance  appears  has  engaged  to 
pay  it  to  the  other ;  though  there  be  not  any  actual  pro- 
mife. And  from  this  implication  it  is  frequent  for  ac- 
tions on  the  cafe  to  he  brought,  declaring  that  ths 
plaintiff  and  defendant  had  fettled  their  accounts  toge- 
ther, infimul  computaffent,  (which  gives  name  to  this 
fpecies  of  affumpfit) ;  and  that  the  defendant  engaged 
to  pay  the  plaintiff  the  balance,  but  has  fince  neglect- 
ed to  do  it.  But  if  no  account  has  been  made  up, 
then  the  legal  remedy  is  by  bringing  a  writ  of  account 
dc  computo  ;  commanding  the  defendant  to  render  a  juft 
account  to  the  plaintiff,  or  (hew  the  court  good  caufe 
to  the  contrary.  In  this  action,  if  the  plaintiff'  fuc- 
ceeds,  there  are  two  judgments;  the  firft  is,  that  the 
defendant  do  account  (quod  computet)  before  auditors 
appointed  by  the  court  ;  and  when  fuch  account  is  fi- 
nifhed,  then  the  fecond  judgment  is,  thathe  dopay  the 
plaintiff  fo  much  as  he  is  found  in  arrear. 

6.  The  laft  clafs  of  contracts,  implied  by  reafon  and 
conftruction  of  law,  arifes  upon  this  fuppofition,  that  e- 
veryone  who  undertakes  any  office,  employment,  truft, 
or  duty,  contracts  with  thofe  who  employ  or  entruft 
him,  to  perform  it  with  integrity,  diligence,  and  (kill: 
and  if  by  his  want  of  either  of  thofe  qualities  any 
injury  accrues  to  individuals,  they  have  therefore  their 
remedy  in  damages,  by  a  fpecial  action  on  the  cafe. 
A  few  inftances  will  fully  illuftrate  this  matter.  If  an 
officer  of  the  public  is  guilty  of  neglect  of  duty,  or  a 
palpable  breach  of  it,  of  non-feafanceorof  mif-feafance  ; 
as,  if  the  fheriffdoes  not  execute  a  writ  fent  to  him,  or 
if  he  wilfully  makes  a  falfe  return  thereof;  in  both 
thefe  cafes,  the  party  aggrieved  (hall  have  an  action  on 
the  cafe,  for  damages  to  be  affeffed  by  a  jury.  If  a 
fheriff  or  goaler  fuffers  a  prifoner  who  is  taken  upon 
mefne  procefs  (that  is,  during  the  pendency  of  a  fuit) 
to  efcape,  he  is  liable  to  an  aclion  on  the  cafe.  But  if 
after  judgment,  a  goaler  or  a  (heriff  permits  a  debtor 
to  efcape,  who  is  charged  in  execution  for  a  certain 
fum  ;  the  debt  immediately  becomes  his  own,  and  be 
is  compellable  by  action  of  debt,  being  for  a  fum  li- 
quidated and  afcertained,  to  fatisfy  the  creditor  in  his 
whole  demand.  An  advocate  or  attorney  that  betray 
the  caufe  of  their  client,  or,  being  retained,  neglect 
to  appear  at  the  trial,  by  which  the  caufe  mifcarries, 
are  liable  to  an  action  on  the  cafe,  for  a  reparation  to 
their  injured  client.    There  is  alfo  in  law  always  an 
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AfTump-  implied  contract  with  a  common  innkeeper,  to  fecure 
tion  his  gueft's  goods  in  his  inn ;  with  a  common  carrier  or 
barge-mafter,  to  be  anfwerable  for  the  goods  he  car- 
,  ries;  with  a  common  farrier,  that  he  fhoesahorfe  well, 
without  laming  him ;  with  a  common  taylor,  or  other 
workman,  that  he  performs  his  bufinefs  in  a  workman- 
like manner ;  in  which  if  they  fail,  an  action  on  the 
cafe  lies  to  recover  damages  for  fuch  breach  of  their 
general  undertaking.  Alfo  if  an  innkeeper,  or  other 
victualler,  hangs  out  a  (ign  and  opens  his  houfe  for  tra- 
vellers, it  is  an  implied  engagement  to  entertain  all 
perfons  who  travel  that  way  ;  and  upon  this  univerfal 
nlfumpft  an  action  on  the  cafe  will  lie  againft  him  for 
damages,  if  he  without  good  reafon  refufes  to  admit  a 
traveller.  In  contracts  likewife  for  fales,  if  the  feller 
doth  upon  the  fale  warrant  it  to  be  good,  the  law  an- 
nexes a  tacit  contract  to  this  warranty,  that  if  it  be 
not  fo,  he  fhall  make  compenfation  to  the  buyer :  elfe 
it  is  an  injury  to  good  faith,  for  which  an  action  on  the 
cafe  will  lie  to  recover  damages. 

ASSUMPTION,  a  feftival  in  the  Romifh  church, 
in  honour  of  the  miraculous  afcent  of  the  Virgin  Ma- 
ry into  heaven :  the  Greek  church,  who  alfo  obferve 
this  feftival,  celebrate  it  on  the  15th  of  Auguft  with 
great  ceremony. 

Assumption,  in  logic,  is  the  minor  or  fecond  pro- 
portion in  a  categorical  fyllogifm. 

Assumption  is  alfo  ufed  for  a  confequence  drawn 
from  the  propofitions  whereof  an  argument  is  compof- 
ed. 

Assumption,  an  ifland  of  North-America,  in  the 
gulph  of  St  Lawrence,  at  the  mouth  of  the  great  river 
of  the  fame  name.  It  is  covered  with  trees.  W.Long. 
60.  40.  N.  Lat.  49.  30. 

Assumption,  a  large  and  handfome  town  of  Pro- 
per Paraguay,  on  the  river  of  the  fame  name  in  South 
America.  It  is  a  bifhop's  fee,  is  well  peopled,  and 
feated  in  a  country  fruitful  in  corn  and  fruits,  whofe 
trees  are  always  green.  There  is  likewife  a  quantity 
of  pafture,  and  the  air  is  temperate  and  falutary.  W. 
Long.  60.  40.     S.  Lat.  34.  10. 

ASSUMPTIVE  arms,  in  heraldry,  are  fuch  as  a 
perfon  has  a  right  to  affume,  with  the  approbation  of 
his  fovereign,  and  of  the  heralds:  thus,  if  a  perfon, 
who  has  no  right  by  blood,  and  has  no  coat  of  arms, 
fhall  captivate,  in  any  lawful  war,  any  gentleman, 
nobleman,  or  prince,  he  is,  in  that  cafe,  entitled  to 
bear  the  fhield  of  that  prifoner,  and  enjoy  it  to  him  and 
his  heirs  for  ever. 

ASSURANCE,  or  Insurance,  in  commerce.  See 
Insurance. 

ASSUROR,  a  merchant,  or  other  perfon,  who 
makes  out  a  policy  of  afTurance,  and  thereby  infures  a 
lhip,  houfe,  or  the  like. 

ASSUS,  or  Assos  (anc.  geog.))  a  town  of  Troas 
(though  by  others  fuppofcd  to  be  of  Myfia),  and  the 
fame  with  Apollonia  (Pliny)  ;  but  different  from  the 
Apollonia  on  the  river  Rhyndacus.  Ptolemy  places  it 
on  the  fea-coaft,  but  Strabo  more  inland  ;  if  he  does 
not  mean  the  head  of  an  inland  bay,  as  appears  from 
Diodorus  Siculus.  It  was  the  country  of  Cleanthes 
the  ftoic  philofopher,  who  fucceeded  Zeno.  St  Luke 
and  others  of  St  Paul's  companions  in  his  voyage 
(Acts  xx.  13.  14),  went  by  fea  from  Troas  to  Affos: 
but  St  Paul  went  by  land  thither,  and  meeting  them 
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at  Affos,  they  all  went  together  to  Mytelene. 
ftill  called  Affos.     E.  Long.  27.  30.  Lat.  38.  30. 

ASSYRIA,  an  ancient  kingdom  of  Afia,  concern- 
ing the  extent,  commencement,  and  duration  of  which, 
hiftorians  differ  greatly  in  their  accounts.  Several  an- 
cient writers,  in  particular  Ctefias  and  Diodorus  Sicu- 
lus, have  affirmed,  that  the  Affyrian  monarchy,  un- 
der Ninus  and  Semiramis,  comprehended  the  greater 
part  of  the  known  world.  Had  this  been  the  cafe,  it 
is  not  likely  that  Homer  and  Herodotus  would  have 
omitted  a  fact  fo  remarkable.  The  facred  records  in- 
timate, that  none  of  the  ancient  ftates  or  kingdoms 
were  of  confiderable  extent ;  for  neither  Chederlaomer, 
nor  any  of  the  neighbouring  princes,  were  tributary  or 
fubjcct  to  Affyria  ;  and  we  find  nothing  of  the  greatnefs 
or  power  of  this  kingdom  in  the  hiftory  of  the  Judges 
and  fncceeding  kings  of  Ifrael,  though  the  latter  king- 
dom was  oppreffed  and  enflaved  by  many  different  pow- 
ers in  that  period.  It  is  highly  probable,  therefore, 
that  Affyria  was  originally  of  fmall  extent.  Accord- 
ing to  Ptolemy,  it  was  bounded  on  the  north  by  Ar- 
menia Major;  on  the  weft  by  the  Tigris  ;  on  the  fouth 
by  Sufiana  ;  and  on  the  eaft  by  Media. 

It  is  probable,  that  the  origin  and  revolutions  of  the 
Affyrian  monarchy  were  as  follows. — The  founder  of 
it  was  Afhur,  the  fecond  fon  of  Shem,  who  went  out 
of  Shinar,  either  by  the  appointment  of  Nimrod,  or 
to  elude  the  fury  of  a  tyrant ;  conducted  a  large  body 
of  adventurers  into  Affyria,  and  laid  the  foundation  of 
Nineveh  (Gen.  x.  11.)  Thefe  events  happened  not 
long  after  Nimrod  had  eftablifhed  the  Chaldasan  mo- 
narchy, and  fixed  his  refidence  at  Babylon.  The  Per- 
fian  hiftorians  fuppofe  that  the  kings  of  Perfia  of  the 
firft  dynafty  were  the  fame  with  the  kings  of  Affyria, 
of  whom  Zohah,  or  Nimrod,  was  the  founder  of  Babel 
(Herbelot  Orient.  Bibl.v.  Bagdad").  It  does  not,  how- 
ever, appear,  that  Nimrod  reigned  in  Affyria.  The 
kingdoms  of  Babylon  and  Affyria,  were  originally  dif- 
tina  and  feparate  (Micah  v.  6.) ,  and  in  this  ftatc 
they  remained  until  Ninus  conquered  Babylon,  and 
made  it  tributary,  to  the  Affyrian  empire.  Ninus,  the 
fucceffor  of  Amur  (Gen.  x.  11.  Diod.  Sic.  L.  1.), 
feized  on  Chaldasa,  after  the  death  of  Nimrod,  and 
united  the  kingdoms  of  Affyria  and  Babylon.  This 
great  prince  is  faid  to  have  fubdued  Afia,  Perfia,  Me- 
dia, Egypt,  &c.  If  he  did  fo,  the  effects  of  his 
conquefts  were  of  no  duration;  for,  in  the  days  of  A- 
braham,  we  do  not  find  that  any  of  the  neighbour- 
ing kingdoms  were  fubject  to  Affyria.  He  was  fuc- 
ceeded by  Semiramis  ;  a  princefs  of  an  heroic  mind  ; 
bold,  enterprifing,  fortunate ;  but  of  whom  many  fa- 
bulous things  have  been  recorded.  It  appears,  howr 
ever,  that  there  were  two  princeffes  of  the  fame  name, 
who  flourifhed  at  very  different  periods.  One  of  them 
was  the  confort  of  Ninus  ;  and  the  other  lived  five  ge- 
nerations before  Nitocris  queen  of  Nebuchadnezzar 
(Eufeb.  Chron.  p.  58.  Herod.  L.  i.e.  184.)  This 
fact  has  not  been  attended  to  by  many  writers. 

Whether  there  was  an  uninterrupted  feries  of  kings 
from  Ninus  toSardanapalus,  or  not,  is  ftill  a  queftion. 
Some  fufpicion  has  arifen,  that  the  lift  which  Ctefias 
has  given  of  the  Affyrian  kings  is  not  genuine  ;  for 
many  names  in  it  are  of  Perfian,  Egyptian,  and  Grecian 
extraction. 

Nothingmcmorable  has  been  recorded  concerning  the 
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fuccefTors  ofNinusand  Semiramis.  Of  that  effemi- 
nate race  of  princes  it  is  barely  faid,  that  they  afcend- 
ed  the  throne,  lived  in  indolence,  and  died  in  their  pa- 
lace at  Nineveh.  Diodorus  (L.  ii.)  relates,  that,  in 
the  reign  of  Teutames,  the  Aflyrians,  folicited  by  Pri- 
am their  valfal,  fent  to  the  Trojans  a  fupply  of  20,000 
foot  and  200  chariots,  under  the  command  of  Mein- 
non,  fon  of  Tithonusprefidentof  Perfia:  But  the  truth 
of  this  relation  is  rendered  doubtful  by  the  accounts  of 
other  writers. 

Sardanapalus  was  the  laft  of  the  ancient  AfTyrian 
kings.  Contemning  his  indolent  and  voluptuous  courfe 
of  life,  Arbaces,  governor  of  Media,  withdrew  his  al- 
legiance, and  rofe  up  in  rebellion  againfl  him.  He  was 
encouraged  in  this  revolt  by  the  advice  and  afliftance 
of  Belefis,  a  Chaldean  prieft,  who  engaged  the  Baby- 
lonians to  follow  the  example  of  the  Medes.  Thefe 
powerful  provinces,  aided  by  the  Perfians  and  other  al- 
lies, who  defpifed  the  effeminacy,  or  dreaded  the  ty- 
ranny of  their  Aifyrian  lords,  attacked  the  empire  on 
all  fides.  Their  nioft  vigorous  efforts  were,  in  the  be- 
ginning, unfuccefsful.  Firm  and  determined,  how- 
ever, in  their  oppofition,  they  at  length  prevailed,  de- 
feated the  AfTyrian  army,  befieged  Sardanapalus  in  his 
capital,  which  they  demolifhed,  and  became  mailers 
of  the  empire,  B.C.  821. 

After  the  death  of  Sardanapalus,  the  AfTyrian  empire 
was  divided  into  three  kingdoms,  viz.  the  Median,  Af- 
fyrian,  and  Babylonian.  Arbaces  retained  the  fupreme 
power  and  authority,  and  fixed  his  relidence  at  Ecba- 
tana  in  Media.  He  nominated  governors  in  AlTyria 
and  Babylon,  who  were  honoured  with  the  title  of 
kings,  while  they  remained  fubject  and  tributary  to 
the  Median  monarchs.  Belefis  received  the  government 
of  Babylon  as  the  reward  of  his  fervices;  and  Phul 
was  entrnfled  with  that  of  Allyria.  The  AfTyrian  go- 
vernor gradually  enlarged  the  boundaries  of  his  king- 
dom, and  was  fucceeded  by  Tiglath-pilefer,  Salmana- 
far,  and  Sennacherib,  who  aliened  and  maintained 
their  independency.  After  the  death  of  Affar-haddon, 
the  brother  and  fuccefTor  of  Senacherib,  the  kingdom 
of  AiTyria  was  fplir,  and  annexed  to  the  kingdoms  of 
Media  and  Babylon.  Several  tributary  princes  after- 
wards reigned  in  Nineveh  ;  but  no  particular  account  of 
them  is  found  in  the  annals  of  ancient  nations.  "Wc 
hear  no  more  of  the  kings  of  Allyria,  but  of  thofe  of 
Babylon.  Cyaxares  king  of  Media,  affifted  Nebu- 
chadnezzar king  of  Babylon,  in  the  fiege  of  Nineveh, 
which  they  took  and  dellroyed,  B.  C.  606.  The 
Chaldean  or  Babylonilh  kingdom  was  transferred  to 
the  Medes,  after  the  reign  of  Nabonadius,  fon  of  Evil- 
merodach,  and  grandfon  of  Nebuchadnezzar.  He  is 
ftyled  Belfhazzar  in  the  facred  records,  and  was  con- 
quered by  Cyrus,  B.  C.   538. 

ASSYTHMENT.     See  Assithment. 

AST  A,  an  inland  town  of  Liguria,  a  colony,  (Pto- 
lemy) ;  on  the  river  Tanarus  :  Now  Jfti.  E.  Long. 
8.  ij.  Lat.  44.  40. 

Jxta  Regia,  a  town  of  Bsetica,  (Pliny)  ;  fitnated 
at  that  mouth  of  the  Bastis  which  was  choaked  up  with 
mud,  to  the  north  of  Cadiz  ;  16  miles  dillant  from  the 
port  of  Cadiz,  (Antonine).  Its  ruins  (how  its  former 
greatnefs.  Its  name  is  Phoenician,  denoting  2.  frith  or 
arm  of  the  fea,  on  which  it  flood.  It  is  faid  to  be  the 
Time  with  Xera  ;  which  fee. 
V01.  II. 
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ASTABAT,  a  town  of  Armenia,  in  Afia,  fituated  Aftabat 
near  the  river  Aras,  12  miles  fouth  of  Nakfhivan.  The 
land  about  it  is  excellent,  and  produces  very  good 
wine.  There  is  a  root  peculiar  to  this  country,  called 
ronas  ;  which  runs  in  the  ground  like  liquorice,  and 
ferves  for  dyeing  red.  It  is  very  much  ufed  all  over 
the  Indies,  and  fork  they  have  a  great  trade.  E.  Long. 
46.  30.  N.  Lat.  39.  o. 

ASTANDA,  in  antiquity,  a  royal  courier  or  mef- 
fenger,  the  fame  with  angarus. — King  Darius  of 
Perfia  is  faid  by  Plutarch,  in  his  book  on  the  fortune 
of  Alexander,  to  have  formerly  been  an  ajlanda. 

ASTAROTH,  or  Ashtaroth,  in  antiquity,  a 
goddefs  of  the  Sidonians. — The  word  is  Syriac,  and 
lignifies_/2,«'/>,  efpccially  when  their  udders  are  turgid 
with  milk.  From  the  fecundity  of  thefe  animals,  which 
in  Syria  continue  to  breed  a  long  time,  they  formed  the 
notion  of  a  deity,  whom  they  called  Aftaroth,  or  df- 
tarte.     See  Astarte. 

Astaroth,  (anc.  geog.)  the  royal  refidence  of  Og 
king  of  Baflian  ;  whether  the  fame  with  Aftaroth  Car- 
naim,  is  matter  of  doubt :  if  one  and  the  fame,  it  fol- 
lows from  Eufebius's  account,  that  it  lay  in  Bafhan, 
and  to  the  eaft  of  Jordan,  becaufe  in  the  confines  of 
Arabia. 

ASTARTE,  in  Pagan  mythology  (the  fingular  of 
Aftaroth),  a  Phoenician  goddefs,  called  in  Scripture 
the  queen  of  heaven,  and  the  goddefs  of  the  Sidonians. 
— Solomon,  in  complement  to  one  of  his  queens,  erec- 
ted an  alter  to  her.  In  the  reign  of  Ahab,  Jezebel  can- 
fed  her  worfhip  to  be  performed  with  much  pomp  and 
ceremony  :  me  had  400  priefts ;  the  women  were  em- 
ployed in  weaving  hangings  or  tabernacles  for  her;  and 
Jeremiah  obferves,  that  "  the  children  gathered  the 
"  wood,  the  fathers  kindled  the  fire,  and  the  women 
"  kneaded  the  dough,  to  make  cakes  for  the  queen  of 
"  heaven." 

Astarte,  (anc.  geog.)  acity  on  the  other  fide  Jor- 
dan ;  one  of  the  names  of  Rabbath  Amnion,  in  Arabia 
Petrsea,  (Siephanus). 

ASTEISM,  in  rhetoric,  a  genteel  irony,  or  hand- 
fome  way  of  deriding  another.  Such,  if.  Jir.  is  that  of 
Virgil  : 

Spiti  Bavivm  non  oi/it,  cn:tt  ttta  cunr.ina,  Mayi,  &C. 

Diomed  places  the  characlerilHc  of  this  figure,  orfpe- 
cies  of  irony,  in  that  it  is  not  grofs  and  rullic,  but  in- 
genious and  polite. 

ASTELL  (Mary),  the  great  ornament  of  her  fex 
and  country,  was  the  daughter  of Aftell,  an  opu- 
lent merchant  of  Newcafllc  upon  Tyne,  where  Ihe  was 
born  about  theyear  i663.  She  was  educated  in  a  man- 
ner fuitable  to  her  flation  ;  and,  amongfl  other  acconi- 
plilhments,  was  miftrefs  of  the  French,  and  had  fome 
knowledge  of  the  Latin  tongue.  Her  uncle,  a  clergy- 
man, observing  in  her  fome  marks  of  a  promifing  ge- 
nius, took  her  under  his  tuition,  and  taught  her  ma- 
thematics, logic,  and  philofopby.  She  left  the  place 
of  her  nativity  when  flie  was  but  20  years  of  age,  and 
fpent  the  remaining  part  of  her  life  at  London  and  at 
Chelfea.  Here  ihe  purfued  her  ftudies  with  great  affi- 
dnity,  made  great  proficiency  in  the  abovementioned 
fciences,  and  acquired  a  more  complete  knowledge  of 
many  clalfic  authors.  Among  thefe  Seneca,  Epicle- 
tus,  Kierocles,  Antoninus,  Tully,  Plato,  and  Xeno- 
phon,  were  her  principal  favorites. 
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Aftell  Her  life  was  fpent  in  writing  for  the  advancement 
I  of  learning,  religion,  and  virtue  ;  and  in  the  practice 
Afterabad.  0f  ti10fe  rciigi0us  duties  which  fhe  fo  zealonfly  and  pa- 
•  *  '  thetically  recommended  to  others,  and  in  which  per- 
haps no  one  was  ever  more  fincere  and  devout.  Her 
fentiments  of  piety,  charity,  humility,  and  other 
Chriflian  graces,  were  uncommonly  refined  and  fub- 
linie  ;  and  religion  fat  gracefully  upon  her,  unattend- 
ed with  any  forbidding  airs  of  fournefs  or  of  gloom. 
Her  mind  was  generally  calm  and  ferene  ;  and  her 
converfation  was  innocently  facetious,  and  highly  en- 
tertaining. She  would  fay,  "  The  good  Chriflian 
only  hath  reafon,  and  he  always  ought,  to  be  cheer- 
ful ;"  and,  "  That  dejected  looks  and  melancholy  airs 
were  very  unfeemly  in  a  Chriflian."  But  thefe  fub- 
jefts  fhe  hath  treated  at  large  in  foine  of  her  excellent 
writings. 

She  was  remarkably  abflemious ;  and  feemed  to  en- 
joy an  uninterrupted  ftate  of  health  till  a  few  years  be- 
fore her  death  ;  when,  having  one  of  her  breafls  cut 
off,  it  fo  much  impaired  her  conflitution,  that  fhe  did 
not  long  furvive  it.  This  painful  operation  fhe  under- 
went without  difcovering  fheleaft  timidity,  or  fo  much 
as  uttering  a  groan  ;  and  fhowed  the  fame  refolution 
and  refignation  during  her  whole  illnefs.  When  fhe 
was  confined  to  her  bed  by  a  gradual  decay,  and  the 
lime  of  her  difTolution  drew  near,  fhe  ordered  her 
ihroud  and  coffin  to  be  made  and  brought  to  her  bed- 
fide  ;  and  there  to  remain  in  her  view,  as  a  conflant 
memento  of  her  approaching  fate,  and  to  keep  her 
mind  fixed  on  proper  contemplation.  She  died  in 
the  year  173 1,  in  the  63d  year  of  her  age,  and  was 
buried  at  Chelfea.  She  wrote,  1.  A  Serious  Propofal 
to  the  Ladies.  2.  An  EfTay  in  Defence  of  the  Fe- 
male Sex.  3.  Letters  concerning  the  Love  of  God. 
4.  Reflections  upon  Marriage.  5.  Moderation  truly 
ftated.  6.  The  Chriflian  Religion,  as  profefTed  by  a 
Daughter  of  the  Church  of  England  ;  and  fome  other 
works. 

ASTER,  starwort  :  A  genus  of  the  polygamia 
fuperflua  order,  belonging  to  the  fyngenefia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under 
the  49th  order,  Compojitx  difcoides.  The  receptacle  is 
naked  ;  the  papus  is  fimple ;  the  rays  of  the  corolla  are 
10;  and  the  calyx  is  imbricated.  There  are  above  30 
fpecies.  All  of  them  may  be  raifed  from  feed  fown  either 
in  autumn  or  fpring :  but  the  greateft  part  of  them 
being  perennial  plants,  and  increafing  greatly  at  the 
roots,  are  generally  propagated  by  parting  their  roots 
early  in  the  fpring,  and  they  will  grow  in  almofl  any 
foil  or  fituation  ;  and  the  larger  forts  increafe  fo  fall, 
that,  if  not  prevented,  they  will  in  a  little  time  run 
over  a  large  fpace  of  ground.  They  grow  befl  in  the 
fhade  :  the  lower  kinds  do  not  run  fo  much  at  the  root, 
but  mould  betaken  upandtranfplanted  every  other  year  ; 
which  will  make  them  produce  much  fairer  flowers. 
Some  few  forts,  which  are  natives  of  warm  climates, 
will  require  artificial  heat  to  raifc  them,  if  not  to  pre- 
ferve  them. 

Aster,  or  Stella  Marina,  in  zoology.  See  Aste- 
rias. 

ASTERABAD,  a  province  in  the  north-eafl  part 
ofPerfia,  having  Tabriftan  on  the  weft,  part  of  the 
Cafpian  Sea  and  part  of  Jorjan  on  the  north,  Korafan 
on  the  weft,  and  Kounus  on  the  fouth.     It  is  a  moun- 


tainous country,  except  near  the  banks  of  the  rivers    Afteria 
that  almoft  furround  it,  where  it  is  pleafant,  and  fruit-   Afterias. 
ful,  producing  grapes  of  a  prodigious  fize.     In  other '- 
parts  the  foil  is  fandy  and  barren.     Afterabad  is  the 
chief  town,  which  gives  name  to  a  gulph  in  the  Per- 
fian  Sea,  at  the  bottom  of  which  it  ftands.     E.  Long. 
54.  3J.  N.  Lat.  36.  50. 

ASTERIA,  in  zoology,  a  name  by  which  fome  au- 
thors have  called  the  falco  palumbarius,  or  gojha-mk. 
See  Falco. 

Asteria  is  alfo  the  name  of  a  gem,  ufually  called 
the  cat's  eye,  or  oculus  cati.  It  is  a  very  angular  and 
very  beautiful  ftone,  and  fomewhat  approaches  to  the 
nature  of  the  opal,  in  having  a  bright  included  colour, 
which  feems  to  be  lodged  deep  in  the  body  of  the  ftone, 
and  fhifts  about,  as  it  is  moved,  in  various  directions  : 
but  it  differs  from  the  opal  in  all  other  particulars, 
efpecially  in  its  want  of  the  great  variety  of  colours  feen 
in  that  gem,  and  in  its  fnperior  hardnefs.  It  is  ufually 
found  between  the  fize  of  a  pea  and  the  breadth  of  a 
fixpence ;  is  almoft  always  of  afemicircular  form,  broad 
and  flat  at  the  bottom,  and  rounded  and  convex  at  the 
top  ;  and  is  naturally  fmooth  and  polifhed.  It  has  only 
two  colours,  a  pale  brownand  a  white ;  the  brown  feem- 
ing  the  ground,  and  the  white  playing  about  in  it,  as 
the  fire  colour  in  the  opal.  It  is  confiderably  hard,  and 
will  take  a  fine  polifh,  but  is  ufually  worn  With  its  na- 
tive fhape  and  fmoothnefs.  It  is  found  in  the  Eaft  and 
Weft  Indies,  and  in  Europe.  The  ifland  of  Borneo 
affords  fome  very  fine  ones,  but  they  are  ufually  fmall ; 
they  are  very  common  in  the  fands  of  rivers  in  New 
Spain  ;  and  in  Bohemia  they  are  not  unfrequently  found 
immerfed  in  the  fame  maffes  of  jafper  with  the  opal. 

Asteria  is  alfo  the  name  of  an  extraneous  foflil, 
called  in  Englifh  the  fiar-flone.  Thefe  foffils  are  fmall, 
fhort,  angular,  or  fulcated  columns,  between  one  and 
two  inches  long,  and  feldom  above  a  third  of  an  inch  in 
diameter  :  compofed  of  feveral  regular  joints  ;  when 
feparated,  each  rcfembles  a  radiated  ftar.  They  are,  not 
without  reafon,  fuppofed  to  be  a  part  of  fome  fea-fifh 
petrified,  probably  the  afterias  or  fea-ftar.  The  afte- 
ria is  alfo  called  ajlrites,  ajiroites,  and  ajierifcus.  They 
may  be  reduced  to  two  kinds  :  thofe  whofe  whole  bo- 
dies make  the  form  of  a  ftar  ;  and  thofe  which  in  the 
whole  are  irregular,  but  are  adorned  as  it  were  with, 
conftellations  in  the  parts.  Dr  Lifter,  for  diflinction's 
fake,  only  gives  the  name  a/leria  to  the  former  fort, 
diftinguifhing  the  latter  by  the  appellation  of  ajlroi- 
tes  ;  other  naturalifts  generally  ufe  the  two  indifcrimi- 
nately.  The  afteria  fpoken  of  by  the  ancients  appears 
to  be  of  this  latter  kind.  The  quality  of  moving  in 
vinegar,  as  if  animated,  is  fcarce  perceivable  in  the 
aftroites,  but  is  fignal  in  the  afteria.  The  former  muft 
be  broken  in  fmall  pieces  before  it  will  move  ;  but  the 
latter  will  move,  not  only  in  a  whole  joint,  but  in  two 
or  three  knit  together.  The  curious  frequently  meet 
with  thefe  ftones  in  many  parts  of  England  :  at  Cley- 
dan  in  Oxfordfhire  they  are  found  rather  larger  than: 
common,  but  of  a  fofter  fubftance  ;  for,  on  being  left  a 
fmall  fpace  of  time  in  a  ftrong  acid,  they  may  eafily  be 
feparated  at  the  joints  in  fmall  plates. 

ASTERIAS,  Star-fish,  or  Sea-star,  in  zoolo- 
gy, a  genus  of  infects  of  the  order  of  vermes  mollufca. 
It  has  a  depreflTcd  body,  covered  with  a  coriaceous  coat  ; 
is  compofed  of  five  or  more  fegmems,  running  out  from; 
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a  central  part,  and  furniflied  with  numerous  tentacula ; 
'  and  has  the  mouth  in  the  centre. — The  conformation- 
of  the  mouth  is  this :  The  under  part  of  each  lobe  runs 
towards  a  point  with  the  reft  at  the  centre  of  the  body ; 
and  thefe  feveral  productions  of  the  rays  make  a  fort 
of  lips,  the  ends  of  each  of  which  are  armed  with  a 
number  of  fharp  teeth,  which  ferve  to  take  and  convey 
the  food  into  the  body.  From  this  mouth  there  goes 
a  feparatc  canal  to  all  or  many  of  the  rays,  which  runs 
through  their  whole  length,  and  becomes  gradually 
narrower  as  it  approaches  the  extremity.  The  tenta- 
cula fgfembles  the  horns  of  fnails,  but  ferve  the  ani- 
mal to  walk  with.  They  are  capable  of  being  con- 
tracted or  fliortencd :  and  it  is  only  at  the  creature's 
moving  that  they  are  feen  of  their  full  length ;  at  o- 
ther  times,  no  part  of  them  is  feen  but  the  extremity  of 
each,  which  is  formed  like  a  fort  of  button,  being 
fomewhat  larger  than  the  reft  of  the  horn. 

Moft  of  the  fpecies  of  afterias  are  found  in  the  Britilh 
feas.    1.  The  glacialis,  with  five  rays,  deprefled,  broad 
at  the  bafe,  yellow,  and  having  a  round  ftriated  oper- 
culum on  the  back,  is  the  moft  common ;  it  feeds  on 
oyfters,  and  is  very  destructive  to  the  beds.     2.  The 
clathatra,  or  cancellated  fea-ftar,  with  five  fhort  thick 
rays,  hirfute  beneath,  cancellated  above,  is  found  with 
the  former,  but  more  rare.    3.  The  oculata,  with  five 
fmooth  rays,  dotted  or  punctured,  is  of  a  fine  purple 
colour,  and  is  found  about  Anglefea.     4.  The  hifpida, 
with  five  rays,   broad,  angulated  at  top,  and  rough 
with  (hort  briftles,  is  of  a  brown  colour,  and  likewife 
found  about  Anglefea.      J.  The  placenta,  with  five 
very  broad  and  membranaceous  rays,  extremely  thin 
and  flat,  is  found  about  Weymouth.     6.  The  fpheru- 
lata,  with  a  pentagonal  indented  body ;  a  fmall  glo- 
bular bead  between  the  bafe  of  each  ray ;  the  rays 
flender,  jointed,  taper,   and  hirfute  on  their  fides; 
found  off  Anglefea.     7.  The  caput  medufae,  or  aboref- 
cent  fea-ftar,  with  five  rays  ifluing  from  an  angular 
body ;  the  rays  dividing  into  innumerable  branches, 
growing  (lender  as  they  recede  from  the  bafe.     Thefe 
the  animal,  in  fwimming,  fpreads  like  a  net  to  their 
full  length  ;  and  when   he  perceives  any  prey  within 
them,  draws  them  in  again,  thus  catching  it  with  all 
the  dexterity  of  a  fHherman.  It  is  an  inhabitant  of  eve- 
ry fea,  and  is  called  by  fome  the  Magellanic  ftar-fijb 
and  bajket-fijh.  When  it  extends  its  rays  fully,  it  forms 
a  circle  of  three  feet  diameter.  The  fragments  of  thefe 
rays  furnifh  the  foffile  entrochi.    If  we  drown  this  ani- 
mal in  brandy  or  fpirits  of  wine,  and  keep  the  rays  flat 
and  expanded  in  the  execution,  it  is  eafy  to  extract,  by 
means  of  a  pair  of  forceps,  the  ftomach  of  the  animal 
whole  and  entire  through  the  mouth.     The  decacne- 
mos,  has  ten  llender  rays,  with  numbers  of  long  beards 
on  the  fides:  the  body  is  fmall,  and  furrounded  be- 
neath with  ten  fmall  filiform  rays.     It  inhabits  the 
weftern  coarts  of  Scotland. — There  are  feveral  other 
fpecies  mentioned  by  authors ;  fome  of  them  of  10,  12, 
13,  or  even  14  rays. 

Ariftotle  and  Pliny  called  this  genus  *s-»p,  and  flella 
marina,  from  their  refemblance  to  the  pictured  form  of 
the  ftars  of  heaven  ;  and  they  aflerted  that  they  were 
fo  exceedingly  hot,  as  inftantly  to  confume  whatfoever 
they  touched. 

The  foffil  world  has  been  greatly  enriched  by  the 
fragments  and  remains  of  the  feveral  pieces  of  ftar-filh 


which  have  been  converted  into  ftones.     See  Aste-  Afteriat 
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Asterias,  the  ancient  name  of  the  bittern.     See  ^_ 
Ardea. 

ASTERISK,  a  mark  in  form  of  a  ftar  (*),  placed 
over  a  word  or  fentence,  to  refer  the  reader  to  the 
margin,  or  elfewhere,  for  a  quotation,  explanation, 
or  the  like. 

ASTERIUS,  orAsTURius,a  Roman  confitl,in44o. 
We  haveunder  his  name,  A  Conference  on  the  Old  and 
New  Te ft  anient,  in  Latin  verfe  :  in  which  each  ftrophe 
contains,  in  the  firft  verfe,  an  hiftorical  fact  in  the  Old 
Teftament ;  and  in  the  fecond,  an  application  of  that 
fact  to  fome  point  in  the  New. 

ASTERN,  a  fea-phrafe,  ufed  to  fignify  any  thing 
at  fome.  diftance  behind  the  fliip,  being  the  oppofite 
of  Ahead,  which  fignifies  the  fpace  before  her.  See 
Ahead. 

ASTEROPODIUM,  a  kind  of  extraneous  foffil, 
of  the  fame  fubftance  with  the  afterias  or  ftar-ftones,  to 
which  they  ferve  as  a  bafe.  See  Asteria  and  Star- 
stone. 
ASTHMA,  See  the  Index  fubjoined  to  Medicine. 
ASTI,  a  city  of  Montferrat  in  Italy,  feated  on  the 
Tanaro,  and  capital  of  the  county  of  the  fame  name. 
It  is  a  bifhop's  fee,  and  well  fortified  with  ftrong  walls 
and  deep  ditches  ;  and  is  divided  into  the  city,  borough, 
citadel,  and  caftle.  There  are  a  great  many  churches 
and  convents,  as  well  as  other  handfome  buildings ;  and 
its  territory  is  well  watered,  abounding  with  groves, 
pleafant  hills,  and  fpacious  fields.  It  was  taken  by  the 
French  in  1 745,  and  retaken  by  the  king  of  Sardinia 
in  1746.     E.Long.  8.  15.     N.  Lat.  54.  50. 

ASTIGI,  (anc.  geog.),  a  colony,  and  conventusju- 
ridicus,  of  Bsetica,  furnamed  Augujla  Firnia,  fituated 
on  the  Singulus,  which  falls  into  the  Bastis ;  called  al- 
fo  Colonta  Afligitana  (Pliny)  :  Now  Ecya,  midway  be- 
tween Seville  and  Corduba.  W.  Long.  50.  Lat.  37.  20. 
ASTOMI,  in  anthropology,  a  people  feigned  with- 
out mouths.  Pliny  fpeaks  of  a  nation  of  Aftomi  in  In- 
dia, who  lived  only  by  the  fmell  or  effluvia  of  bodies 
taken  in  by  the  nofe. 

ASTORGA,  a  very  ancient  city  of  Spain,  in  the 
kingdom  of  Leon,  with  a  bifhop's  fee,  is  feated  on  the 
river  Tuerta,  and  well  fortified  both  by  art  and  na- 
ture. It  ftands  in  a  moft  agreeable  plain,  about  150 
miles  north- we  ft  of  Madrid.  There  are  excellent 
trouts  in  the  river.  W.  Long.  6.  20.  N.  Lat.  42.  20. 
ASTRACAN,  a  province  of  Ruffia,  and  the  moft 
eafterly  part  of  Europe ;  bounded  on  the  north  by 
Bulgaria,  and  Bafkiria ;  on  the  fouth,  by  the  Cafpian 
Sea  ;  on  the  weft,  by  the  Volga,  which  divides  it  from 
the  Nagayan  Tartars  and  DonCofiacks;  and  on  ihe 
eaft;  by  the  great  ridge  of  mountains  which  part  it  from 
Great  Tartary.  The  province  extends  from  the  46th 
to  the  52d  degree  of  latitude.  The  fummer  is  long,  and 
intenfely  hot:  the  winter  continues  about  three  months 
fo  fevere,  that  the  Volga  is  frozen  hard  enough  to  bear  ' 
loaded  fledges.  The  foil  is  rich  and  fertile  ;  but  the 
Tartars  who  inhabit  it  are  ftrangers  to  agriculture.  On 
the  weftern  and  fouthern  fides  of  the  Volga  are  heaths 
of  a  prodigious  extent,  fandy,  defert,  and  uncultivat- 
ed :  thefe,  however,  produce  vaft  quantities  of  fine 
tranfparent  fait  in  pits,  where  the  fun  bakes  and  incruf- 
tates  it  to  the  thicknefs  of  an  inch  on  the  furface  of 
3  F  V  the 
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Aftracan  the  water.  There  are  pits  in  the  neighbourhood  of 
' " '  Aftracan  which  yield  this  excellent  fait  in  fuch  abun- 
dance, that  any  perfon  may  carry  it  off,  paying  at  the 
race  of  one  farthing  a  pooft,  which  is  equal  to  forty 
pounds.  The  metropolis  Aftracan,  is  fituated  within 
the  boundaries  of  Afia,  on  the  ifland  called  Do/goi, 
about  60  Engiifti  miles  above  the  place  where  the  Vol- 
ga difembogues  itfelf  into  the  Cafpian  Sea.  The  city 
derives  its  name  from  Hadgee  Tarken,  a  Tartar,  by 
whom  it  was  founded.  It  was  conquered  by  Iwan  Ba- 
filowitz,  recovered  by  the  Tartars  in  the  year  1668, 
and  retaken  by  the  Czar,  who  employed  for  this  pur- 
pofe  a  great  number  of  flat-bottomed  veflels,  in  which 
he  tranfported  bis  forces  down  the  Volga  from  Cafan. 

The  city  of  Aftracan  is  about  two  miles  and  a  half  .in 
circumference,  furronnded  by  a  brick-wall,  which  is 
now  in  a  ruinous  condition :  but  if  We  comprehend 
the  fuburbs,  the  circuit  will  be  near  five  miles.  The 
number  of  inhabitants  amounts  to  70,000,  including 
Armenians  and  Tartars,  as  well  as  a  few  Perfians  and' 
Indians.  The  garrifon  confifts  of  fix  regiments  of  the 
beft  Ruffian  troops,  who,  when  this  place  was  alarm- 
ed from  the  fide  of  Perfia,  had  in  the  adjacent  plain 
trected  a  great  number  of  finall  batteries  to  fcour  the 
fields,  and  obftrucT;  the  approach  of  the  enemy.  The 
houfes  of  Aftracan  are  built  of  wood,  and  generally 
mean  and  inconvenient.  The  higher  parts  of  the  city 
command  a  profpeft  of  the  Volga,  which  is  here  about 
three  miles  in  breadth,  and  exhibits  a  noble  appear- 
ance. The  marihy  lands  on  the  banks  of  it  render 
the  place  very  fickly  in  ihe  fummer  :  the  earth  being 
impregnated  with  fait  is  extremely  fertile,  and  pro- 
duces abundance  of  fruit,  the  immoderate  ufe  of  which 
is  attended  with  epidemical  diftempers.  Sicknefs  is 
iikewife  the  confequence  of  thofe  annual  changes  in  the 
atmofphere  produced  by  the  floods  in  fpring  and  au- 
tumn. All  round  the  city  of  Aftracan,  at  the  diftance 
of  two  miles,  are  feen  a  vaft  number  of  gardens,  or- 
chards, and  vineyards,  producing  all  forts  of  herbs  and 
roots.  The  grapes  are  counted  fo  delicious,  that  they 
are  preferved  in  fand,and  tranfported  to  court  by  land- 
carriage  at  a  prodigious  expence:  yet  the  wine  of 
Aftracan  is  very  indifferent.  The  fummer  being  ge- 
nerally dry,  the  inhabitants  water  their  gardens  by 
means  of  large  wheels  worked  by  wind  or  horfes, 
which  raife  the  water  to  the  higheft  part  of  the  gar- 
den, from  whence  it  runs  in  trenches  to  refrelh  the 
loots  of  every  fingle  tree  and  plant.  The  neighbour- 
ing country  produces  hares  and  partridges,  plenty  of 
trails  in  fummmer,  with  wild  and  water  fowl  of  all 
forts  in  abundance. 

About  ten  miles  below  Aftracan  is  a  finall  ifland 
called  Bofmaifi,  on  which  are  built  large  ftorehoufes 
for  the  fait,  which  is  made  about  twelve  miles  to 
ihe  caftward,  and,  being  brought  hither  in  boats, 
is  conveyed  up  the  Volga,  in  order  to  fupply  the 
country  as  far  as  Mofcow  and  Twere.  The  quantity 
of  filt  annually  dug  for  thefe  pnrpofes  amounts  to  fome 
millions  of  pounds,  the  exclusive  property  of  which  is 
claimed  by  the  crown,  and  yields  a  confiderable  reve- 
nue ;  for  ihe  foldiers  and  bulk  of  the  people  live  almoft 
entirely  on  bread  and  fait.  The  neighbourhood  of 
theft-  falt-works  is  of  great  advantage  to  the  fifiieries, 
which,  extend  from  hence  to  the  Cafpian  Sea,  and  reach 


to  the  fouth-cafc  as  far  as  Yack,  and  even  100  miles  Aftrac&rf, 
above  Zariizen.     The  principal   filh  here  caught  are  s-~ -v— 
fturgeon   and   belluga.     Thefe  being:  faired,  are   put 
on  board  of  veflels,.  and  font  away   in  the  fpring,  lor 
the  life  of  the  whole   empire,   even  as   far   as  Pcteif- 
burgh  :  but  as  fiih  may   be  kept   frelh   as  long  as  it 
is  frozen,  the  winter  is  no-  fooner  fee  in  than  they 
tranfport  great  quantities  of  it  by  land   through   all 
the  provinces  of  Ruffia.     Of  the  roes  of  the  fifli  callcd; 
bcliuga,  which   are  white,  tranfparent,  and  of  an  a- 
greeable  flavour,  the  filhers  here  prepare  the  caviare, 
which  is  in  fo  much  tfteem    all  over  Europe.     Thefe- 
fiiheries  were  fidt  eftabliftied  by  one  Tikon  DeinedofF, 
a  carrier,  who  fettled  in  this  place  about  60  years  agby 
his  whole  wealth  confiding  of  two   horfes.     By  dint- 
of  fkill  and  induftry,  he   foon  grew   the  richeft  mer- 
chant in  this  country  :  but  his  iiiccefs  became  fo  allur- 
ing to  the  crown,  that  of  late  years  it  hath  engroifed 
fome  of  the  filheries  as  well  as  the  falt-works. 

From  the  latter  end  of  July  to  the  beginning  of  Oc- 
tober, the  country  about' Aftracan  is  frequently  infeft- 
cft  with  myriads  of  locufts,  which  darken*  the  air  in 
their  progreffion  from  the  northward  to  the  fouthward  ; 
and,  wherever  they  fall,  confttnle  the  whole  verdure 
of  the  earth.  Thefe  infects  can  even  live  for  fome- 
time  underwater  ;  for  when  the  wind  blows  aerofsthe 
Volga,  vaft  numbers  of  them  fall  in  clnlters  and  are 
rolled  aftiore  ;  and  their  wings  are  no  fooner  dry,  than 
they  rife  and  take  flight  again. 

Heretofore  the  inhabitants  of  Aftracan  traded  to 
Khuva  and  Bokhara;  but  at  prefent  thefe  branches  arc 
loft,  and  their  commerce  is  limited  to  Periia  and  the 
dominions  of  Ruffia.  Even  the  trade  of  Perfia  is  much 
diminiflied  by  the  troubles  of  that  country :  neverche- 
lefs,  the  commerce  of  Aftracan  is  flill  confiderable. 
Some  years  ago  the  city  maintained  about  40  veflels, 
from  100  to  200  tons  burden,  for  the  Cafpian  traffic. 
Some  of  thefe  belong  to  the  government,  and  ar«  com- 
manded by  a  commodore,  under  the  direction  of  the 
admiralty.  This  office  is  generally  well  flocked  with 
naval  flores,  which  are  fold  occafionally-  to  the  mer- 
chants. The  trading  fhips  convey  provifiens  to  the 
frontier  towns  of  Terkie  and  Kiflar,  fituated  on  the 
Cafpian  Sea ;  and  tranfport  merchandize  to  feveral 
parts  of  Perfia.  The  merchants  of  Aftracan  export 
to  Perfia,  chiefly  on  account  of  the  Armenians,  red 
leather,  linens,  woollen  cloths,  and  other  European 
manufactures.  In  return,  they  import  the  com- 
modities of  Perfia,  particularly  thole  manufactured 
at  Cafan;  fuch  as  filk  fafhes  intermixed  with  gold, 
for  the  ufe  of  the  Poles;  wrought  filks  and  fluffs 
mixed  with  cotton ;  rice,  cotton ;  rhubarb,  and  a 
finall  quantity  of  other  drugs;  but  the  chief  com- 
modity is  raw  filk.  The  government  has  engroflVd  the 
article  of  rhubarb,  the  greater  part  of  which  is  brought 
into  Rnffia  by  the  Tartars  of  Yakuifki,  bordering  on 
the  eaftern  Tartars  belonging  to  China.  They  travel 
through  Siberia  to  Samura,  thence  to  Cafan,  and  laft- 
ly  to  Mofcow.  The  revenue  of  Aftracan  is  computed 
at  150.000  rubles,  or  33,000  pounds,  arifing  chiefly 
from  fait  and  fiffi.  The  city  is  ruled  by  a  governor, 
under  the  check  of  a  chancery.  He  is  neverthelefs  ar- 
bitrary enough,  and  exercifes  oppreffion  with  impunity. 
The  officers  of  the  admiralty  and  cuftom-houfe  having 
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Atom     veryfmall  falaries,  are-open  10  corrnpiion,  and  extrcm'e- 

|fl       ty- rapacious.  .  At  chriftening-feafts  which  are  attended 

ARtBotHi  wjth  great  intemperance,  the  guefts  drink  a  kind  of 

*        cherry-brandy  out  of  large  goblets ;  and  every  perfon 

invited  throws  a  prefent  of  money  into  the  bed  of  the 

mother,  who  fits  up  with' great  formality  to  be  fakited- 

by  the  company. 

The  Indians  have  a  Pagan1  temple  at  Aftracan,  in 
whichthey  pay  their  adoration,  and  make  offerings  of 
fruit  to  a  very  ugly  deformed  idol.  The  prieits  of  this 
pagod  ufe  incenfe,  beads,  cups,  and  proftrations.  The 
Tartars,  on  the  contrary,  hold  idol-worlhip  in  the  ut- 
inoft  abomination. 

ASTRiEA,  in  aftronomy,  a  name  which  fome  give 
to  the  fign  Virgo,  by  others  called  Erigonc,  and  fome- 
times  IJ/s.  The  poets  feign  that  jultice  quitted  hea- 
ven  to  refideon  earth,  in  the  golden  age  ;  but  growing 
weary  of  the  iniquities  of  mankind,  (he  left  the  earth, 
and  returned  to  heaven,  where  flie  commenced  a  can- 
cellation of  liars,  and  from  her  orb  hill  looks  down  on 
the  ways  of  men. 

ASTRAGAL,  in  architecture,  a  little  round  mould- 
ing, which  in  the  orders  furround  the  top  of  the  lhaft 
or  body  of  the  column.  It  is  alfo  called  the  talon  and 
tondino;  it  is  ufed  at  the  bottoms  as  well  as  tops  of  co- 
lumns, and  on  other  occafions  :  it  properly  reprefents  a 
ring,  on  whatever  part  of  a  column  it  is  placed  ;  and 
the  original  idea  of  it  was  that  of  a  circle  of  iron  put 
round  the  trunk  of  a  tree,  ufed  to  fuppert  an  edifice  to 
prevent  its  fplitting.  See  Plate  XXXVI.  fig.  2.  The 
aftragal  is  often  cut  into  beads  and  berries,  and  is  ufed 
in  the  ornamented  entablatures  to  feparate  the  feveral 
faces  of  the  architrave. 

Astragal,  in  gunnery,  a  round  moulding  encom- 
paffing  a  cannon,  about  half  afoot  from  its  mouth. 

ASTRAGALOMANCY,  a  fpecies  of  divination 
performed  by  throwing  fin  all  pieces,  with  marks  cor- 
refponding  to  the  letters  of  the  alphabet ;  the  acci- 
dental difpofition  of  which  formed  the  aufwer  required. 
This  kind  of  divination  was  practifed  in  a  temple  of 
Hercules,  in  Achaia.  The  word  is  derived  from 
«!f«j.«xccj  and  /jLoarna,  divination. 

ASTRAGALLUS,  Milk-  vetch,  or  Liquorice- 
vetch  :  A  genus  of  the  decandria  order,  belonging 
to  the  diadelphia  clafs  of  plants:  and  in  the  natural 
method  ranking  under  the  gad  order,  Papilionacea. 
The  pod  is  gibbous  and  billocular.  Of  this  genus 
there  are  39,  fpecies.  The  common  fort  grows  wild 
upon  dry  uncultivated  places,  and  is  recommended 
by  Mr  Anderfon  to  be  cultivated  as  proper  food 
for  cattle  (See  Agriculture,  n°  60,  61.).  The 
other  fpecies  deferving  notice  is  the  tragagantha,  a 
thorny  bud}  growing  in  Crete,  Afia,  and  Greece,  which 
yields  the  gum  tragracanth.  This  is  of  fo  ftrong  a 
body,  that  a  dram  of  it,  will  give  a  pint  of  water  the 
confidence  of  a  fyrup,  which  a  whole  ounce  of  gum 
Arabic  is  fcarce  fufficient  to  do.  Hence  its  ufe  for 
forming  torches,  and  the  like  purpofes,  in  preference 
to  the  other  gums'. 

Astragalus,  in  anatomy.     See  there  n°  65. 

ASTRANTIA,  Masterwort:  A  genus  of  the 
digynia  order,  belonging  to  the  pentandria  clafs-  of 
plants;  and  in  the  natural  method  ranking  under  the 
45th  order,  Umbellatce.  TIir  involucrum  is  lancco- 
lated,  open,  ecnial,  and  coloured.    The  fpecies  are  two, 


the  major  and  minor,  both  natives  of  tire  Alps,  and  Aftrictioti 
poileffing  no  remarkable  properties.  II 

ASTRICTION,  iDlaw.     SeeTniRLACE.  Aftrology. 

Astriction,  among  phyficians,  denotcsthe  opera- 
tion of  aftringent  medicines. 

ASTRINGENTS,  in  the  materia  medica,  fub- 
ftances  diftinguilhed  by  a  rough  anftere  tafte,  and 
changing  folulions  of  iron,  efpecially  thofe  made  in 
the  vitriolic  acid,  into  a  dark  purple  or  black  colour; 
fuch  are  galls,  tormentil  root,  billon  root,  balauflines, 
terra  Japonica,  acacia,  &c.     See  Materia  Medica. 

ASTROGNOSIA,  the  fcience  of  the  fixed  flars, 
or  the  knowledge  of  their  names,  conftellations,  mag- 
nitudes, &c.     See  Astronomy. 

ASTROITES,  or  Star-Stone,  in  natural  hiftory. 
See  the  articles  AsteFvI  a  and  Star-Stone  ;  and  Plate 
LVI. 

ASTROLABE,  the  name  of  a  ftcreographic  pro  • 
jection  of  the  fphere,  either  upon  the  plane  of  the  e- 
qnator,  the  eye  being  fuppofed  to  be  in  the  pole  of  tbtf 
world  ;  or  upon  the  plane  of  the  meridian,  when 
the  eye  is  fuppoftd  in  the  point  of  the  interfection  of 
the  equinoxial  and  horizon. 

Astrolabe  is  alfo  the  name  of  an  inftrument  for- 
merly ufed  for  taking  the  altitude  of  the  fun  or  flars 
at  Tea. 

Astrolabe,  among  the  ancients,  was  the  fame  as 
our  armillary  fphere. 

ASTROLOGY,  a  conjectural  fcience,  which  teach- 
es to  judge  of  the  effects  and  influences  of  the  ftais, 
and  to  foretel  future  events  by  the  fituation  and  differ- 
ent afpe£ts  of  the  heavenly  bodies. 

This  fcience  has  been  divided  into  two  branches, 
natural  and  judiciary.  To  the  former  belongs  the 
predicting  of  natural  effects;  as  the- changes  of  wea- 
ther, winds,  ftorms,  hurricanes,  thunder,  floods,  earth- 
quakes, &c.  This  art  properly  belongs  to  natural 
philofophy  ;  and  is  only  to  be  deduced  a  pojlariori, 
from  phenomena  and  obfervations.  Judiciary  cr  judicial 
allrology,  is  that  which  pretends  to  foretel  moral  events, 
i.  c.  fuch  as  have  a  dependence  on  the  free  will  and 
agency  of  man  ;  as  if  they  were  directed  by  the  liars. 
This  art,  which  owed  its  origin  to  the  practices  of 
knavery  on  credulity,  is  now  univerfally  exploded  by 
the  intelligent  part  of  mankind. 

The  profeflors  of  this  kind  of  aftrology'maintain, 
"  That  the  heavens  are  one  great  volume  or  book, 
wherein  God  has  written  the  hiflory  of  the  world; 
and  in  which  every  man  may  read  his  own  fortune, 
and  the  tranfactions  of  his  time.  The  art,  fay  they, 
had  its  rife  from  the  fame  hands  as  aftronomy  itfelf: 
while  the  ancient  Aflyrians,  whofe  fererie  unclouded 
fky  favoured  their  celeltial  obfervations,  were  intent  on; 
tracing  the  paths  and  periods  of  the  heavenly  bodies, 
they  difcovered  a  conftant  fettled  relation  of  analogy 
between  them  and  things  below ;  and  hence  were  led 
to  conclude  thefe  to  be  the  Parcae,  the  Deftinies,  fo 
much  talked  of,  which  prefide  at  our  births,  and  dif- 
pofe  of  our  future  fate. 

"  The  laws  therefore  of  this  relation  being  afcer- 
tained  by  a  feries  of  obfervations,  and  the  lhare  each 
planet  has  therein ;  by  knowing  the  precife  time  of  any 
perfon's  nativity,  they  were  enabled,  from  their  know- 
ledge in  aftronomy,  to  erect  a  fcheme  or  horofcopc  of 
the  fituation  of  the  planets  at  that  point  of  time;  and 
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Aftrology  hence,  by  confidering  their  degrees  of  power  and  in- 
Aftronomy  fluence,  and  how  each  was  either  ftrengthenedor  tem- 
'      "~~ ■*  pered  by  fome  oDher,  to  compute  what  mult  be  the  re- 
mit thereof." 

Thus  the  aftrologers. — But  the  chief  province  now 
remaining  to  the  modern  profeflbrs,  is  the  making  of 
kalendars  or  almanacks. 

Judicial  aftrology  is  commonly  faid  to  have  been  in- 
vented in  Chaldea,  and  thence  tranfmitted  to  the 
Egyptians,  Greeks,  and  Romans ;  though  fome  will 
have  it  of  Egyptian  origin,  and  afcribe  the  invention 
to  Cham.  But  it  is  to  the  Arabs  that  we  owe  it.  At 
Rome,  the  people  were  fo  infatuated  with  it,  that  the 
aftrologers,  or,  as  they  were  then  called,  the  mathema- 
ticians, maintained  their  ground  in  fpite  of  all  the 
edicts  of  the  emperors  to  expel  them  out  of  the  city. 
See  Genethliaci. 

Add,  that  the  Bramins,  who  introduced  and  pra&ifed 
this  art  among  the  Indians,  have  hereby  made  them- 
felves  the  arbiters  of  good  and  evil  hours,  which  gives 
them  great  authority :  they  are  confulted  as  oracles;  and 
they  have  taken  care  never  to  fell  their  anfwers  but  at 
good  rates. 

The  fame  fuperftition  has  prevailed  in  more  modern 
ages  and  nations.  The  French  hiftorians  remark,  that 
in  the  time  of  queen  Catharine  de  Medicis,  aftrology 
was  in  fo  much  vogue,  that  the  moft  inconfiderable 


thing  was  not  to  be  done  without  confulting  the  flars.Aftroni«» 
And  in  the  reigns  of  king  Henry  HI.  and  IV.  of        II 
France;  the  predictions  of  aftrologers  were  the  com-  Aftronomjr 
mon  theme  of  the  court  converfation.    This  predomi-  S~_v 
nant  humour  in  that  court  was  well  rallied  by  Bar- 
clay, in  his  Argenis,  lib.  ii.  on  occafion  of  an  aftrologer, 
who  had  undertaken  to  inftruct  king  Henry  in  ihe  event 
of  a  war  then  threatened  by  the  faction  of  the  Guifes. 

ASTRONIUM,  in  botany:  A  genus  of  the  pen- 
tandria  order,  belonging  to  the  dioecia  clafs  of  plants. 
The  male  calyx  confifts  of  five  leaves,  and  the  corolla 
is  quinquepetalous :  Of  the  female  the  calyx  and  co- 
rolla are  the  fame  as  in  the  male  ;  the  ftyli  are  three, 
and  the  feed  is  fingle.  There  is  but  one  fpecies,  the 
graveolens,  a  native  of  Jamaica. 

ASTRONOMICAL,  fomething  relating  to  As- 
tronomy. 

Astronomical  Calendar,  an  inftrument  engraved  on 
copper  plates,  printed  on  paper,  and  pafted  on  a  board, 
with  a  brafs  Aider  carrying  a  hair  :  it  ihows  by  inflec- 
tion the  fun's  meridian  altitude,  right  afcenfion,  decli- 
nation, rifing,  fetting,  amplitude,  &c.  to  a  greater  de- 
gree of  exadtnefs  than  the  common  globes. 

Astronomical  Setfor,  a  very  ufeful  mathematical  in- 
ftrument, made  by  the  late  ingenious  Mr  Graham  ;  a 
defcription  of  which  is  given  in  the  courfe  of  the  fol- 
lowing article. 


ASTRONOMY, 


Aftronomy 
fuppofedto 
be  under- 
ftood  by 
Adam  and 
the  Ante- 
diluvians. 


IS  a  knowledge  of  the  heavenly  bodies,  with  regard 
to  their  magnitudes,  motions,  diftances,  &c.  whether 
real  or  apparent ;  and  of  the  natural  caufes  on  which 
their  phenomena  depend. 

Hiftory  of  Aftronomy. 

The  antiquity  of  this  fcience  may  be  gathered  from 
what  was  fpoken  by  the  Deity  at  the  time  of  creating 
the  celeftial  luminaries,  "  Let  them  be  for  figns  and 
feafons,"  &c.  whence  it  is  thought  probable  that  the 
human  race  never  exifted  without  fome  knowledge  of 
aftronomy  among  them.  Indeed,  befides  the  motives 
of  mere  curiofity,  which  of  themfelves  may  be  fuppofed 
to  have  excited  people  to  a  contemplation  of  the  glo- 
rious celeftial  canopy,  as  far  as  that  was  poffible,  it  is 
eafily  to  be  feen  that  fome  parts  of  the  fcience  anfwer 
fuch  efTential  purpofes  to  mankind,  that  they  could  not 
poffibly  be  difpenfed  with. 

By  fome  of  the  Jewifh  rabbins,  Adam,  in  his  ftate 
of  innocence,  is  fuppofed  to  have  been  endowed  with  a 
knowledge  of  the  nature,  influence  and  nfes  of  the 
heavenly  bodies  ;  and  Jofephus  afcribes  to  Seth  and  his 
pofterity  an  extenfive  knowledge  of  aftronomy.  But 
whatever  may  be  in  this,  the  long  lives  of  the  Antedi- 
luvians certainly  afforded  fuch  an  excellent  opportunity 
for  obferving  the  celeftial  bodies,  that  we  cannot  but 
fuppofe  the  fcience  of  aftronomy  to  have  been  confide- 
rably  advanced  before  the  flood.  Jofephus  fays,  that 
longevity  was  beftowed  upon  them  for  the  verypurpofe 
of  improving  the  fciences  of  geometry  and  aftronomy. 
The  latter  could  not  be  learned  in  lefs  that  600  years  : 
**  for  that  period  (fays  he)  is  ihe  grand  year."    By 


which  it  is  fuppofed  he  meant  the  period  wherein  the 
fun  and  moon  came  again  into  the  fame  fituation  as 
they  were  in  the  beginning  thereof,  with  regard  to  the 
nodes,  apogee  of  the  moon,  &c.  "  This  period  (fays 
Caffini),  whereof  we  find  no  intimation  in  any  monu- 
ment of  any  other  nation,  is  the  fineft  period  that  ever 
was  invented  :  for  it  brings  out  the  folar  year  more 
exactly  than  that  of  Hipparchns  and  Ptolemy  ;  and  the 
lunar  month  within  about  one  fecond  of  what  is  de- 
termined by  modern  aflronomers.  If  the  Antedilu- 
vians had  fuch  a  period  of  600  years,  they  muft  have 
known  the  motions  of  the  fun  and  moon  more  exaclly 
than  their  defendants  knew  them  fome  ages  after  the 
flood."  * 

On  the  building  of  the  tower  of  Babel,  Noah  is  fup-  Aflrono- 
pofed  to  have  retired  with  his  children  born  after  the  mical 
flood,  to  the  north-eaftern  part  of  Afia,  where  his  def-  J^'cff. 
cendants  peopled  the  vaft  empire  of  China.     "  This  °  f 
(fays  Dr  Long)  may  perhaps  account  for  the  Chinefe 
having  fo  early  cultivated  the  ftudy  of  aftronomy; 
their  being  fo  well  fettled  in  an  admirable  police,  and 
continuing  fo  many  hundred  years  as  they  did  in  the 
worfhip  of  the  true  God."     The  vanity  of  that  people 
indeed  has  prompted  them  to  pretend  a  knowledge  of 
aftronomy  almoft  as  early  as  the  flood  itfelf.     Some  of 
the  Jefuit  miffionaries  have  found  traditional  accounts 
among  the  Chinefe,  of  their  having  been  taught  this 
fcience  by  their  firfl  emperor  Fo-hi,  fuppofed  to  be  Noah; 
and  Kempfer  informs  us,  that  this  perfonage  difcovered 
the  motions  of  the  heavens,  divided  time  into  years 
and  months,  and  invented  the  twelve  figns  into  which 
they  divide  the  zodiac,  which  they  diltinguifh  by  the 
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3  following  names.  1.  The  moufe.  2.  The  ox  or  cow. 
Their  3.  The  tiger.  4.  The  hare.  5.  The  dragon.  6.  The 
names  for   fel.pent.  7.  The  horfe.  8.Theiheep.  9.  The  monkey. 

t'lzfdiac.10,  The  COck  or  hen-     lr-  The  do£;   and>  I2,  The 
'  boar.     They  divide  the  heavens  into  28  conftellations, 

four  of  which  are  afligned  to  each  of  the  feven  planets  j 
fo  that  the  year  always  begins  with  the  fame  planet ; 
and  their  conftellations  anfwer  to  the  28  manfions  of 
the  moon  ufed  by  the  Arabian  aftronomers.  Thefe 
conftellations  in  the  Chinefe  books  of  aftronomy,  are 
not  marked  by  the  figures  of  animals,  as  was  in  ufe 
among  the  Greeks,  and  from  them  derived  to  the 
other  European  nations,  but  by  connecting  the  ftars 
by  ftraight  lines  :  and  Dr  Long  informs  us,  thai  in  a 
Chinefe  book  in  thin  410,  fhown  him  by  Lord  Pem- 
broke, the  ftars  were  reprefented  byfmall  circles  joined 
by  lines;  fo  that  the  great  bear  would  be  marked  thus, 


To  the  emperor  Hong-ti,  the  grandfon  of  Noah, 
they  attribute  the  difcovery  of  the  pole-ftar,  the  inven- 
tion of  the  mariner's  compafs,  of  a  period  of  60  years, 
and  fome  kind  of  fphere.  This  extraordinary  antiqui- 
ty, however,  is  with  good  reafon  fnfpected,  as  is  like- 
wife  their  knowledge  in  the  calculation  of  eclipfes  ;  of 
which  Du  Halde  atfures  us,  that  36  are  recorded  by 
Confucius  himfelf,  who  lived  jji  years  before  Chrift; 
and  P.  Trigault,  who  went  to  China  in  1619,  and  read 
more  than  100  volumes  of  their  annals,  fays,  "  It  is 
certain  that  the  Chinefe  began  to  make  aftronomical 
obfervations  foon  after  the  flood ;  that  they  have  ob- 
ferved  a  great  numb"'-  of  eclipfes,  in  which  they  have 
noted  down  thehour,  day,  month,  and  year,  when  they 
happened,  but  neither  the  duration  nor  the  quantity  ; 
and  that  thefe  eclipfes  have  been  made  ufe  of  for  re- 
gulating their  chronology." 

"  fiut  out  of  this  abundance  (fays  Dr  Long),  it  is 
much  to  be  regretted,  that  fo  very  few  of  their  obfer- 
vations have  been  particularized ;  for  befide  what  has 
been  mentioned  above,  we  meet  with  no  very  ancient 
obfervations  of  the  Chinefe,  except  a  winter  folftice  in 
the  year  ini,and  a  fummer  folftice  in  the  year  882,  be- 
fore Chrift.  Martini  indeed  fpeaks  of  a  fummer  fol- 
ftice 2342  years  before  that  period.  But  M.  Caffini, 
who  calculated  it,  found  that  there  muft  have  been  an 
error  in  the  Chinefe  computation  of  500  years  at  leaft. 
An  error  of  equal  magnitude  appears  to  have  been 
committed  in  the  conjunction  of  the  five  planets,  which 
it  is  pretended  they  obferved  between  the  years  2513 
and  243$  before  Chrift.  In  fhort,  fome  have  fuppo- 
fed,  that  none  of  thefe  are  real' obfervations,  but  the 
refult  of  bungling  calculations  :  and  it  has  been  hinted, 
but  furely  on  too  flight  a  foundation,  that  even  thofe 
good  fathers  themfelves  were  greatly  to  be  fnfpected. 
But  let  us  come  to  things  which  are  not  conceited. 

**.  P.  Gaubil  informs  us,  that  at  leaft  120  years  before 
Chrift,  the  Chinefe  had  determined  by  obfervation  the 
number  and  extent  of  their  conftellations  as  they  now 
Hand  ;  the  fituation  of  the  fixed  ftars  with  refpect 
to  the  equinoflial  and  folftitial  points;  and  the  ob- 
liquity of  the  ecliptic.  He  farther  fays,  he  cannot  tell 
by  what  means  it  is  that  they  foretel  eclipfes  :  but  this 
is  certain,  that  the  theory  by  which  they  do  predict 


them  was  fettled  about  the  fame  time;  and  that  they 
were  acquainted  with  the  true  length  of  the  folar  year, 
the  method  of  obferving  meridian  altitudes  of  the  fun 
by  the  fhadow  of  a  gnomon,  and  of  learning  from 
thence  his  declination  and  the  height  of  the  pole,  long 
before.  We  learn,  moreover,  from  the  fame  miffiona- 
ry,  that  there  are  yet  remaining  among  them  fome 
treatifes  of  aftronomy,  which  were  written  about  200 
years  before  Chrift  ;  from  which  it  appears,  that  the 
Chinefe  had  known  the  daily  motion  of  the  fun  and 
moon,  and  the  times  of  the  revolutions  of  the  planets, 
many  years  before  that  period. 

"  We  are  informed  by  Du  Halde,  that,  in  the  province 
of  Honan,  and  cityTeng-foang,  which  is  nearly  in  the 
middle  of  China,  there  is  a  tower,  on  the  top  of  which 
it  is  faid  that  Toheou-co?ig,  the  moft  fkilful  aftronomer 
that  ever  China  produced,  made  his  obfervations.  He 
lived  1200  years  before  Ptolemy,  or  more  than  1000 
years  before  Chrift,  and  palled  whole  nights  in  obfer- 
ving the  celeftial  bodies  and  arranging  them  into  con- 
ftellations. He  ufed  a  very  large  brafs  table  placed 
perfectly  horizontal,  on  which  was  fixed  along  upright 
plate  of  the  fame  metal,  both  of  which  were  divided 
into  degrees,  &c.  By  thefe  he  marked  the  meridian  al- 
titudes ;  and  from  thence  derived  the  times  of  the  fol- 
ftices,  which  were  their  principal  epocha." 

Dr  Long  reprefents  the  ftate  of  aftronomy  in  China 
as  at  prefent  very  low  ;  occafioned,  he  fays,  prin- 
cipally by  the  barbarous  decree  of  one  of  their  em- 
perors*, to  have  all  the  books  in  the  empire  burnt,*  See  Clint 
excepting  fuch  as  related  to  agriculture  and  medicine. 
We  are  informed,  however,  by  the  Abbe  Grofier,  in 
his  defcription  of  China,  that  aftronomy  is  cultivated 
in  Peking  in  the  fame  manner  as  in  moft  of  the 
capital  cities  of  Europe.  A  particular  tribunal  is  e- 
ftablilhed  there,  the  jurifdiction  of  which  extends  to 
every  thing  relating  to  the  obfervation  of  celeftial  phe- 
nomena. Its  members  are,  an  infpector  ;  two  prefi- 
dents,  one  of  them  a  Tartar  and  the  other  a  Chinefe  ; 
and  a  certain  number  of  mandarins  who  perform  the 
duty  of  afleflors;  but  for  near  a  century  and  an  half 
the  placeof  the  Chinefe  president  has  been  filled  by  an 
European.  Since  that  time  particular  attention  has 
been  paid  to  the  inftruction  of  the  aftronomical  pupils ; 
and  the  prefidents  have  always  confidered  it  as  their 
duty  to  make  them  acquainted  with  the  fyftem  and 
method  of  calculation  made  ufe  of  in  Europe.  Thus 
two-thirds  of  the  aftronomical  pupils,  maintained  at 
the  emperor's  expence,  in  all  about  200,  have  a  tole- 
rable notion  of  the  ftate  of  the  heavens,  and  underftand 
calculation  fo  well  as  to  be  able  to  compofe  ephemeri- 
des  of  fufficient  exactnefs.  The  miflionaries  have 
never  been  the  authors  of  any  of  thefe  ephemeri- 
des  :  tfeeir  employment  is  to  revifc  the  labours  of  the 
Chinefe  mathematicians,  verify  their  calculations,  and 
correct  any  errors  into  which  they  have  fallen.  The 
Portuguefe  million  ftill  continues  to  furnilh  aflronomers 
for  the  academy  as  it  did  at  the  firft. 

The  aftronomical  tribunal  is  fubordinate  to  that  of 
ceremonies.  When  an  eclipfe  is  to  be  obferved,  in- 
formation muft  be  given  to  the  emperor  of  the  day  and 
hour,  the  part  of  the  heavens  where  it  will  be,  &c.  and 
this  intelligence  muft  be  communicated  fome  months 
before  it  happen ;  the  eclipfe  muft  alfo  be  calculated 
for  the  longitude  and  latitude  of  the  capital  city  of 
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every  province  of  the  empire.  Thefe  obfcrvations,  as 
well  as  the  diagram  which  reprefents  the  eclipfe,  arc 
preferved  by  the  tribunal  of  ceremonies,  and  another 
called  the  calao,  by  whom  it  is  tranfmitted  to  the  dif- 
ferent provinces  and  cities  of  the  empire.  Some  days 
before  the  eclipfe,  the  tribunal  of  ceremonies  caufes  to 
be  fixed  up  in  a  public  place,  in  large  characters,  the 
hour  and  minute  when  the  eclipfe  will  commence ,  the 
uuarter  of  the  heavens  in  which  it  will  be  vilible,  with 
the  other  particulars  relating  to  it.  The  mandarins  are 
fummoned  to  appear  in  Hate  at  the  tribunal  of  aftronomy, 
and  to  wait  there  for  the  moment  in  which  the  pheno- 
menon will  take  place.  Each  of  them  carries  in  his 
hand  a  lheet  of  paper,  containing  a  figure  of  the 
eclipfe  and  every  circumftance  attending  it.  As  foon 
as  the  obfervation  begins  to  take  place,  they  throw 
themfelves  on  their  knees,  and  knock  their  heads  a- 
gainft  the  earth,  and  a  horrid  noife  of  drums  and  cymbals 
immediately  commences  throughout  the  whole  city  :  a 
ceremony  proceeding  from  an  ancient  fuperftitious  no- 
tion, that  by  fuch  noife  they  prevented  the  luminary 
from  being  devoured  by  the  celeftial  dragon ;  and  tho' 
this  notion  is  now  exploded  in  China,  as  well  as  every 
where  elfe,  fuch  is  the  attachment  of  the  people  to  an- 
cient enftoms,  that  the  ceremonial  is  Hill  preferved. 
While  the  mandarins  thus  remain  proftrated  in  the 
court,  others,  flationed  on  the  obfervatory,  examine, 
with  all  the  attention  poflible,  the  beginning,  middle, 
and  end  of  the  eclipfe,  comparing  what  they  obferve 
with  the  figure  and  calculations  given.  They  then 
write  down  their  obfervations,  affix  their  feal  to  them, 
and  tranfmit  them  to  the  Emperor ;  who  on  his  part 
has  been  no  Ids  affiduous  to  obferve  the  eclipfe  with 
accuracy.  A  ceremonial  of  this  kind  is  obferved 
throughout  the  whole  empire. 

The  Japanefe,  Siamefe,  and  inhabitants  of  the  Mo- 
gul's empire,  have  alfo,  from  time  immemorial,  been  ac- 
quainted with  aftronomy  ;  and  the  celebrated  obferva- 
tory at  Benares,  is  a  monument  both  of  the  inge- 
nuity of  the  people  and  of  their  ikill  in  this  fciencc. 
Yndian  Mr.  Bailly  has  been  at  great  pains  to  inveftigate  the 

alixoiiomy.  progrefs  of  the  Indians  in  aftronomical  knowledge, 
and  gives  a  fplendid  account  of  their  proficiency  in  the 
fcience,  as  well  as  of  the  antiquity  of  their  obferva- 
tions. He  has  examined  and  compared  four  different 
aftronomical  rabies  of  the  Indian  philofophers.  I.  Of 
the  Siamefe,  explained  by  M.  Caflini  in  1689.  2.  Thofe 
brought  from  India  by  M.  le  Gentil  of  the  Academy 
of  Sciences.  3.  and  4.  Two  other  manufcript  tables 
found  among  the  papers  of  the  late  M.  de  Lille.  All 
of  thefe  tables  have  different  epochs,  and  differ  in 
form,  being  alfo  conftructed  in  different  ways;  yet 
they  all  evidently  belong  to  the  fame  afironomical  fy- 
flein  :  the  motions  attributed  to  the  fun  and  the  moon 
are  the  fame,  and  the  different  epochs  arc  fo  well  con- 
nefted  by  the  mean  motions,  as  to  demonftrate  that 
they  had  only  one,  whence  the  others  were  derived  by 
calculation.  Thejncridians  are  all  referred  to  that  of 
Benares  above  mentioned.  The  fundamental  epoch  of 
the  Indian  allronomy  is  a  conjunction  of  the  fun  and 
moon,  which  took  place  at  110  lefs  a  diflance  of  time 
than  3102  years  before  the  Chriftian  sera.  Mr  Bailly 
informs  us,  that,  according  to  our  in  oft  accurate  aftro- 
nomical tables,  a  conjunction  of  the  fun  and  moon  ac- 
tually did  happen  at  that  time.     But  though  the  bra- 
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mins  pretend  to  have'afcertained  the  places  of  the  two 
luminaries  at  that  time,  it  is  impouible  for  us  at  this  time 
tojudge  of  the  truth  of  their  allertions,  byreafon  of  the 
unequal  motion  of  the  moon  ;  which,  as  (hall  after- 
wards be  more  particularly  taken  noiice  of,  now  per- 
forins its  revolution  in  a  fhorter  time  than  formerly. 

Our  author  informsus,  thatthe  Indians  at  prefent  cal- 
culate eclipfes  by  the  mean  motions  of  the  fun  and  moon 
obferved  5000  years  ago  ;  and  with  regard  to  the  folar 
motion,  their  accuracy  far  exceeds  that  of  the  beft  Gre- 
cian aftronomers.  The  lunar  motions  they  had  alfo 
fettled  by  computing  the  fpace  through  which  that  lu- 
minary had  palled  in  1,600,984  days,  or  fomewhat 
more  than  4383  years.  They  alio  make  ufe  of  the 
cycle  of  19  years  attributed  by  the  Greeks  to  Meton  ; 
and  their  theory  of  the  planets  is  much  better  than 
that  of  Ptolemy,  as  they  do  not  fuppofe  the  earth  to  be 
the  centre  of  the  celeftial  motions,  and  they  believe  that 
Mercury  and  Venus  tnrn  round  the  fun.  Mr  Bailly 
alfo  informs  us,  that  their  aftronomy  agrees  with  the 
mod  modern  difcoveries  of  the  decrcafe  of  the  obli- 
quity of  the  ecliptic,  the  acceleration  of  the  motion  of 
the  equinoctial  points,  with  many  other  particulars  too 
tedious  to  enumerate  in  this  place.  j 

It  appears  alfo,  that  even  the  Americans  were  not  Aflronomj 
unacquainted  with  aftronomy,  though  they  made  ufe°ftheA- 
only  of  the  folar,  and  not  of  the  lunar  motions,  in  their  nigricans, 
divilion  of  time.  The  Mexicans  have  had  a  ftrange 
predilection  for  the  number  13.  Their  fhorteft  pe- 
riods conlilted  of  13  days;  thtir  cycle  of  13  months, 
each  containing  20  days  ;  and  their  century  of  four 
periods  of  13  years  each.  This  excefiive  veneration 
for  the  number  13,  according  co  Siguenza,  arofe  from 
its  being  fuppofed  the  number  of  their  greater  gods. 
What  is  very  fnrpriiing,  though  afTerted  as  a  fact  by 
Abbe  Clavigero,  is  that  having  difcovered  the  excefs  of 
a  few  hours  in  the  folar  above  the  civil  year,  they 
made  ufe  of  intercalary  days,  to  bring  them  to  an  equa- 
lity: but  with  this  difference  in  regard  to  the  method 
eftablilhed  by  Julius  Casfar  in  the  Roman  kalendar, 
that  they  did  not  intcrpofe  a  day  every  four  years,  but 
13  days  (making  ufe  here  even  of  this  favorite  num- 
ber) every  52  years,  which  produces  the  fame  regula- 
tion of  time.  (J 

Among  thofe  nations  who  firft  began  to  make  any  Of  the 
figure  in  ancient  hiftory,  we  find  the  Chaldeans  and  Chaldeans 
Egyptians  molt   remarkable    for    their  aftronomical  anci  EOT* 
knowledge.     Both  of  them  pretended  to  an  extrava- tians' 
gant  antiquity,  and  difputcd  the  honour  of  having  been 
thefirftcultivatorsof  the  fcience.  TheChaldeans  boaft- 
ed  of  their  temple  of  Belus;  and  of  Zoroafttr  whom 
they  placed  5000  years  before  the  deftruction  of  Troy  : 
the  Egyptians  boafted  of  their  colleges  of  Priefts,  where 
aftronomy  was  taught ;  and  of  the  monument  of  Ofyman- 
dyas,  in  which  we  are  told  was  a  golden  circle  365  cubits 
in  circumference  and  one  cubit  thick.     The  upper 
face  was  divided  into  365  equal  parts,  angering  to 
the  days  of  the  year ;  and  on  every  divifion  were  wrii- 
ten  the  name  of  the  day,  and  the  heliacal  riling  of  the 
feveral  ftars  for  that  day,  with  the  prog.npftica.iii 
from  their  rifiug,   principally,  as  Long  conjectures, 
for  the  weather. 

The  Chaldeans  certainly  began  to  make  obferva- 
tions very  foon  after  the  confulion  of  languages;  for 
when  Alexander  the  Great  took  Babylon,  Callilthencs, 
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by  his  order,  inquired  after  the  agronomical  obferva- 
tions recorded  in  that  city,  and  obtained  them  for 
1903  years  back.  Nothing,  however,  now  remains 
of  the  Chaldean  aftronomy,  excepting  fome  periods  of 
years  which  they  had  formed  for  the  more  ready  com- 
putation of  the  heavenly  bodies.  But  though  they 
muft  have  laboured  under  great  difadvantages,  for 
want  of  proper  inftrumcnts,  in  thofe  early  ages,  Ge- 
mina,  as  quoted  by  Petavius  in  his  Uranologion,  in- 
forms us,  that  they  had  determined,  with  tolerable 
exa&nefs,  the  length  both  of  a  fynodical  and  periodi- 
cal month.  They  had  alfo  difcovered,  that  the  mo- 
tion of  the  moon  was  not  uniform,  and  even  attempt- 
ed to  aflign  thofe  parts  of  her  orbit  in  which  it  was 
quicker  or  flower.  Ptolemy  alfo  aifures  us,  that  they 
were  not  unacquainted  with  the  motion  of  the  moon's 
nodes,  and  that  of  her  apogee,  fuppofmg  that  the  for- 
mer made  a  complete  revolution  in  6585  'r  days,  or 
18  years  15  days  and  8  hours;  which  period,  con- 
taining 223  complete  lunations,  is  called  the  Chal- 
dean Saros.  The  fame  author  alfo  gives  us,  from 
Hipparchus,  feveral  obfervations  of  lunar  eclipfes 
which  had  been  made  at  Babylon  about  720  years  be- 
fore Chrift  ;  but  though  he  might  very  probably  meet 
with  many  of  a  more  ancient  date,  it  was  impoffible 
to  mention  them,  particularly,  on  account  of  the  im- 
perfect ftate  of  the  Chaldean  chronology,  which  com- 
menced only  with  the  xraof  Nabonaffar,  747  years  be- 
fore Chrifl.  Ariftotle  likewife  informs  us,  that  they 
had  many  obfervations  of  the  occultations  of  fixed 
ftars  and  planets  by  the  moon  ;  and  from  hence,  by  a 
very  natural  and  eafy  inference,  they  were  led  to  con- 
clude that  the  eclipfes  of  the  fun  were  occafioned  alfo 
by  the  moon,  efpecially  as  they  conftantly  happened 
when  the  latter  was  in  the  fame  part  of  the  heavens 
with  the  fun.  They  had  alfo  a  confiderable  fliare  in 
arranging  the  ftars  into  conflellations.  Nor  had  the 
comets,  by  which  aflronomers  in  all  ages  have  been  fo 
much  perplexed,  efcaped  their  obfervation  :  for  both 
Diodorus  Siculus  and  Appollinus  Myndius,  in  Seneca, 
informs  us,  that  many  of  the  Chaldeans  held  thefe  to 
be  lading  bodies,  which  have  Hated  revolutions  as 
well  as  the  planets,  but  in  orbits  vaflly  more  extenllve; 
on  which  account  they  are  only  fcen  by  us  while  near 
the  earth,  but  difappear  again  when  they  go  into  the 
higher  regions.  Others  of  them  were  of  opinion,  that 
the  comets  were  only  meteors  railed  very  high  in  the 
air,  which  blaze  for  a  while,  and  difappear  when  the 
matier  of  which  they  conllft  is  confumed  or  difperfed. 
Dialling  was  alfo  known  among  them  long  before  the 
Greeks  were  acquainted  with  any  fuch  thing. 

It  is  evident,  indeed,  that  the  countries  both  of 
Chaldea  and  Egypt  were  exceedingly  proper  for  aftro- 
nomical  obfervations,  on  account  of  the  general  puri- 
ty and  ferenity  of  the  air.  The  tower  or  temple  of 
Belus,  which  was  of  an  extraordinary  height,  with 
flairs  winding  round  it  up  to  the  top,  is  fuppofed 
to  have  been  an  aftronomical  obfervatory  ;  and  the 
lofty  pyramids  of  Egypt,  whatever  they  were  ori- 
ginally defigned  for,  might  poffibly  anfwer  the  fame 
purpofe.  Indeed  thefe  very  ancient  monuments  lliow 
the  fkill  of  this  people  in  practical  aftronomy,  as 
they  are  all  fituated  with  their  four  fronts  exaclly 
facing  the  cardinal  points.  Herodotus  afcribes  the 
Egyptian  knowledge  in  aflronorny  to  Sefoftris,  whom 
...    Vol.  II. 


Sir  Ifaac  Newton  makes  cotemporary  with  Solo- 
mon :  but  if  this  was  the  cafe,  he  could  not  be  the 
inftruflor  of  the  Egyptians  in  aftronomical  mat- 
ters, fince  we  find  that  Mofes,  who  lived  500  years  be- 
fore Solomon,  was  fkilled  in  all  the  wifdom  of  the 
Egyptians,  in  which  we  are  undoubtedly  to  include 
aftronomy. 

From  the  teftimony  of  fome  ancient  authors,  we  learn 
that  they  believed  the  earth  to  be  fpherical,  that  they 
knew  the  moon  was  eclipfed  by  falling  into  its  lhadow, 
and  that  they  made  their  obfervations  with  the  great- 
eft  exa&nefs.  They  even  pretended  to  foretel  the  ap- 
pearance of  comets,  as  well  as  earthquakes  and  inun- 
dations; which  extraordinary  knowledge  is  likewife 
afcribed  to  the  Chaldeans.  They  attempted  to  mea- 
fure  the  magnitude  of  the  earth  and  fun  ;  but  the  me- 
thods they  took  to  find  out  the  latter  were  very  erro- 
neous. It  does  not  indeed  appear  with  certainty  that 
they  had  any  knowledge  of  the  true  fyftem  of  the  uni- 
verfe  ;  and  by  the  time  of  the  Emperor  Auguftus,  their 
aftronomical  knowledge  was  entirely  loft.  » 

From  Chaldea  the  fcience  of  aftronomy  moft  probably  OfthePhe- 
parted  into  Phenicia  ;  though  fame  are  of  opinion  that  nicians. 
the  Phenicians  derived  their  knowledge  of  this  fcience 
from  the  Egyptians.  They  feem,  however,  to  have 
been  the  firft  who  applied  aftronomy  to  the  purpofes 
of  navigation  ;  by  which  they  became  mafters  of  the 
fea,  and  of  almoft  all  thecommerce  in  the  world.  They 
became  adventurous  in  their  voyages,  fleering  their 
fhips  by  oneof  the  flarsof  the  Little  Bear ;  which  being 
near  the  immoveable  point  of  the  heavens  called  the 
Pole  is  the  moft  proper  guide  in  navigation.  Other 
nations  made  their  obfervations  by  the  Great  Bear  ; 
which  being  too  diftant  from  the  pole  could  not  guide 
them  in  long  voyages  ;  and  for  this  reafon  they  never 
dnrfl  venture  far  from  the  coafts.  g 

The  firft  origin  of  aftronomical  knowledge  among  Aftronoay 
the  Greeks  is  unknown.     Sir  Ifaac  Newton  fuppofes  of  the 
that  moft  of  the  conflellations  were  invented  about  Greeks, 
the  time  of  the  Argonautic  expedition  :  but  Dr  Long 
is  of  opinion  that  many  of  them  muft  have  been  of  a 
much  older  date  ;  and  that  the  (hepherds,  who  were 
certainly  the  firft  obfervers,  gave  names  to  them  ac- 
cording to  their  fancy  ;  from  whence  the  poets  invent- 
ed many  of  their  fables.     Several  of  the  conflellations 
are  mentioned  by  Hefiod  and  Homer,  the  two  moft 
ancient  writers  among  the  Greeks,  who  lived  about 
870  years  before  Chrift  ;  Hefiod  defiring  the  farmer 
to  regulate  the  time  of  fowing  and  harveft  by  the  ri- 
ling and  fetting  of  the  Pleiades  ;  and  Homer  inform- 
ing us,  that  obfervations  from  the  Pleiades,  Orion,  and         „ 
Ardturns,  were  ufed  in  navigation.     Their  aftronomi-  Improved 
cal  knowledge,   however,  was   greatly  improved  by  by  Thales. 
Thales  the  Milelian,  who  travelled  into  Egypt,  and 
brought  from  thence  the  firft  principles  of  the  fcience. 
He  is  faid  to  have  determined  the  height  of  the  pyra- 
mids by  meafuring  their  fhadows  at  the  time  the  fun 
was  45  degrees  high,  and  when  of  confequence  the 
lengths  of  the  fhadows  of  objects  are  equal  to  their 
perpendicular  heights.     But  his  reputation  was  raifed 
to  the  higheft  pitch  among  his  countrymen,  by  the 
prediction  of  an  eclipfe,  which  happened  juft  at  the 
time  that  the  armies  of  Alyattes  king  of  Lydia,  and 
Cyaxares  the  Mede,  were  about  to  engage  ;  and  being 
regarded  as  an  evil  omen  by  both  parties,  inclined  them 
3G  to 
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to  peace.  To  him  Callimachus  attributes  the  form- 
ing of  the  conftellation  of  the  little  bear ;  the  know- 
ledge of  which  he  certainly  introduced  into  Greece. 
He  alfo  taught  the  true  length  of  the  year;  determined 
the  cofmical  fetting  of  the  Pleiades  in  his  time  to  have 
been  25  days  after  the  autumnal  equinox ;  divided  the 
earth  into  five  zones  by  means  of  the  polar  circles  and 
tropics  ;  taught  the  obliquity  of  the  ecliptic  ;  and  ihow- 
ed  that  the  equinoctial  is  cut  by  the  meridians  at  right 
angles,  all  of  which  interfect  each  other  at  the  poles. 
He  is  alfo  faid  to  have  obferved  the  exact  time  of  the 
folitices,  and  from  thence  to  have  deduced  the  true 
length  of  the  folar  year  ;  to  have  obferved  eclipfes  of 
the  fun  and  moon  ;  and  to  have  taught  that  the  moon 
had  no  light  but  what  (he  borrowed  from  the  fun. 
According  to  Stanley,  he  alfo  determined  the  diameter 
of  the  fun  to  be  one- 720th  part  of  his  annual  orbit. 
"  But  (fays  Dr  Long)  thefe  things  mould  be  received 
with  caution.  There  are  fome  reafons  which  might 
be  affigned  for  fuppofing  that  the  knowledge  of  Thales 
in  thefe  matters  was  much  more  circumfcribed  :  and 
indeed  it  is  not  unreafonable  to  fuppofe,  that  that  ve- 
neration for  the  ancients  which  leads  authors  to  write 
profeffedly  on  the  hiftory  of  ancient  times,  may  have 
induced  them  to  afcribe  full  as  much  knowledge  to 
thofe  who  lived  in  them  as  was  really  their  due." 

The  fucceflbrs  of  Thales,  Anaximander,  Anaxima- 
nes,  and  Anaxagoras,  contributed  conliderably  to  the 
advancement  of  aftronomy.  The  firft  is  faid  to  have 
invented  or  introduced  the  gnomon  into  Greece  ;  to 
have  obferved  the  obliquity  of  the  ecliptic  ;  and  taught 
that  the  earth  was  fpherical,  and  the  centre  of  the 
univerfe,  and  that  the  fun  was  not  lefs  than  it.  He 
is  alfo  faid  to  have  made  the  firft  globe,  and  to  have 
fct  up  a  fun-dial  at  Lacedemon,  which  is  the  firft  we 
hear  of  among  the  Greeks  ;  though  fome  are  of  opi- 
nion that  thefe  pieces  of  knowledge  were  brought  from 
Babylon  by  Pherycides,  a  cotemporary  of  Anaximan- 
der. Anaxagoras  alfo  predicted  an  eclipfe  which  hap- 
pened in  the  fifth  year  of  the  Peloponnelian  war ;  and, 
taught  that  the  moon  was  habitable,  confuting  of  hills, 
valleys,  and  waters,  like  the  earth.  His  cotemporary 
Pythagoras,  however,  greatly  improved  not  only  aftro- 
nomy and  mathematics,  but  every  other  branch  of  phi- 
lofophy.  He  taught  that  the  univerfe  was  compofed 
of  four  elements,  and  that  it  had  the  fun  in  the  centre  ; 
that  the  earth  was  round,  and  had  antipodes  ;  and  that 
the  moon  reflected  the  rays  of  the  fun  ;  that  the  ftars 
were  worlds,  containing  earth,  air,  and  ether;  that  the 
moon  was  inhabited  like  the  earth  ;  and  that  the  comets 
were  a  kind  of  wandering  ftars,  difappearing  in  the 
fuperior  parts  of  their  orbits,  and  becoming  vifibk  on- 
ly in  the  lower  part  of  them.  The  white  colour  of 
the  milky-way  he  afcribed  to  the  brightnefs  of  a  great 
number  of  fmall  ftars  ;  and  he  fuppofed  the  diftances 
of  the  moon  and  planets  from  the  earth  to  be  in  cer- 
tain harmonic  proportions  to  one  another.  He  is  faid 
alfo  to  have  exhibited  the  oblique  courfe  of  the  fun  in 
the  ecliptic  and  the  tropical  circles,  by  means  of  an 
artificial  fphere  ;  and  he  firft  taught  that  the  planet 
Venus  is  both  the  evening  and  morning  ftar.  This 
philofopher  is  faid  to  have  been  taken  prifoner  by 
Cambyfes,  and  thus  to  have  become  acquainted  with 
all  the  myfteries  of  the  Perfisn  magi  ;  after  which  he 
ii- tiled  at  Crotonaiu  Italy,  and  founded  the  Italian  feet. 
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About  440  years  before  the  Chriftian  sera,  Philolaus, 
a  celebrated  Pythagorean,  aflerted  the  annual  motion 
of  the  earth  round  the  fun  ;  and  foon  after  Hicetas  a 
Syracufan,  taught  its  diurnal  motion  on  its  own  axis. 
About  this  time  alfo  flourrihed  Meton  and  Euctemon  at 
Athens,  who  took  an  exact  obfervation  of  the  fummer 
folftice  432  years  before  Chrift  ;  which  is  the  oldeft 
obfervation  of  the  kind  we  have,  excepting  what  is  de- 
livered by  the  Chinefe.  Meton  is  faid  to  have  com- 
pofed a  cycle  of  19  years,  which  ftill  bears  his  name  ; 
and  he  marked  the  rifings  and  fettings  of  the  ftars,  and 
what  feafons  they  pointed  out :  in  all  which  he  was 
affifted  by  his  companion  Euctemon.  The  fcience, 
however,  was  obfeured  by  Plato  and  Ariftotle,  who 
embraced  the  fyftem  afterwards  called  the  Ptolemaic, 
which  places  the  earth  in  the  centre  of  the  univerfe. 

Eudoxus  the  Cnidian  was  a  cotemporary  with  A- 
riftotle,  though  confiderably  older,  and  is  greatly  cele- 
brated on  account  of  his  Ikill  in  aftronomy.  He  was 
the  firft  who  introdced  geometry  into  the  fcience,  and 
he  is  fuppofed  to  be  the  inventor  of  many  proportions 
attributed  to  Euclid.  Having  travelled  into  Egypt 
in  the  earlier  part  of  his  life,  and  obtained  a  recom- 
mendation from  Agelilaus  to  Nectanebiis  king  of 
Egypt*  ne>  by  his  means,  got  accefs  to  the  priefts, 
who  had  the  knowledge  of  aftronomy  entirely  among 
them,  after  which  he  taught  in  Afia  and  Italy.  Se- 
neca tells  us  that  he  brought  the  knowledge  of  the 
planetary  motions  from  Egypt  into  Greece  ;  and  Ar- 
chimedes, that  he  believed  the  diameter  of  the  fun  to 
be  nine  times  that  of  the  moon.  He  was  alfo  well 
acquainted  with  the  method  of  drawing  a  fun-dial  tip- 
on  a  plane  ;  from  whence  it  may  be  inferred  that  he 
underftood  the  doctrine  of  the  projection  of  the  fphere  : 
yet,  notwithftanding  what  has  been  faid  concerning  the 
obfervations  of  Eudoxus,  it  is  not  certain  that  his 
fphere  was  not  taken  from  one  much  more  ancient, 
afcribed  to  Chiron  the  Centaur.  The  reafon  given 
for  this  fuppofition  is,  that  had  the  places  of  the  ftars 
been  taken  from  his  own  obfervations,  the  conftella- 
tions  mnft  have  been  half  a  figu  farther  advanced  than 
they  are  faid  to  be  in  his  writings. 

S001.  after  Eudoxus,  Calippus  flourifhed,  whofe  fy- 
ftem of  the  celeftial  fphere  is  mentioned  by  Ariftotle  ; 
but  he  is  better  known  from  a  period  of  76  years,  con- 
taining four  corrected  metonic  periods,  and  which  had 
its  beginning  at  the  fummer  folftice  in  the  year  330, 
before  Chrift.  But  about  this  time,  or  rather  earlier, 
the  Greeks  having  begun  to  plant  colonies  in  Italy, 
Gaul,  and  Egypt,  thefe  became  acquainted  with  the 
Pythagorean  fyftem,  and  the  notions  of  the  ancient 
Druids  concerning  aftronomy.  Julius  Caefar  informs 
us,  that  the  latter  were  Ikilled  in  this, fcience  ;  and  that 
the  Gauls  in  general  were  able  failors,  which  at  that 
time  they  could  not  be  without  a  competent  know- 
ledge of  aftronomy  :  and  it  is  related  of  Pythoas,  who 
lived  at  Marfeilles  in  the  time  of  Alexander  the  Great, 
that  he  obferved  the  altitude  of  the  fun  at  the  fummer 
folftice  by  means  of  a  gnomon.  He  is  alfo  faid  to 
have  travelled  as  far  as  Thule  to  fettle  the  climates.  X4 

After  the  death  of  Alexander  the  Great,  fciences  State  of 
flourifhed  in  Egypt  more  than  in  any  other  part  of  the  aftronomy 
world  ;  and  a  famous  fchool  was  fet  up  at  Alexandria  '"  E£yP' 
under  the  aufpices  of  Ptolemy  Philadelphus,  a  prince  j".' J 
instructed  in  all  kinds  of  learning,  and  the  patron  of  ^Uiandct 
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all  thofe  who  cultivated  them  ;  and  this  fchool  conti- 
nued to  be  the  feminary  of  all  kinds  of  literature,  till 
the  invafionof  the  Saracens  in  6jo.  Timocharis  and 
Aryftillus,  who  firft  cultivated  the  aftronomical  fcience 
jn  this  fchool,  began  to  put  it  on  a  new  footing  ;  being 
much  more  careful  in  their  obfervations,  and  exadt  in 
noting  down  the  times  when  they  were  made,  than 
their  predeceflbrs.  Ptolemy  allures  us,  that  Hippar- 
chus  made  ufe  of  their  obfervations,  by  means  of 
which  he  difcovered  that  the  ftars  had  a  motion  in  lon- 
gitude of  about  one  degree  in  an  hundred  years  ;  and 
he  cites  many  of  their  obfervations,  the  oldeft  of  which 
is  before  the  ercftion  of  this  fchool,  in  the  year  295, 
when  the  moon  juft  touched  the  northern  ftar  in  the 
forehead  of  the  fcorpion  ;  and  the  laft  of  them  was 
in  the  13th  year  of  Philadelphus,  when  Venus  hid 
the  former  ftar  of  the  four  in  the  left  wing  of  Virgo. 

From  this  time  the  fcience  of  aftronomy  continued 
greatly  to  advance.  Ariftarchus,  who  lived  about  270 
years  before  Chrift,  ftrenuoufly  afferted  the  Pythago- 
rean fyftem,  and  gave  a  method  of  determining  the  di- 
ftance of  the  fun  by  the  moon's  dichotomy.  Eratof- 
thenes,  born  at  Cyrene  in  271  B.  C.  determined  the 
meafure  of  a  great  circle  of  the  earth  by  means  of  a 
gnomon.  His  reputation  was  fo  great,  that  he  was 
invited  from  Athens  to  Alexandria  by  Ptolemy  Euer- 
getes,  and  made  by  him  keeper  of  the  royal  library  at 
that  place.  At  his  instigation  the  fame  prince  fet  up 
thofe  armillasor  fpheres,  which  Hipparchus  and  Ptole- 
my the  aftronomer  afterwards  employed  fo  fuccefsfully 
in  obferving  the  heavens.  He  alio  found  the  diftance 
between  the  tropics  to  be  eleven  fuch  parts  as  the 
whole  meridian  contains  eighty-three.  About  the  fame 
time  Berofus,  a  native  of  Chaldea,  flourifhed  at  A- 
thens.  He  is  by  fome  faid  to  have  brought  many  ob- 
fervations from  Babylon,  which  are  afcribed  to  the 
Greeks  ;  while  others  contend,  that  the  latter  owe 
13  little  or  nothing  of  their  aftronomical  knowledge  to 
Discoveries  the  Babylonians.  The  celebrated  Archimedes,  who 
next  to  Sir  Ifaac  Newton  holds  the  firft  place  among 
mathematicians,  was  nothing  inferior  as  an  aftronomer 
to  what  he  was  as  a  geometrician.  He  determined 
the  diftance  of  the  moon  from  the  earth,  of  Mercury 
from  the  moon,  of  Venus  from  Mercury,  of  the  fun 
from  Venus,  of  Mars  from  the  fun,  of  Jupiter  from 
Mars,  and  of  Saturn  from  Jupiter  ;  as  likewife  the  di- 
ftance ef  the  fixed  ftars  from  the  orbit  of  Saturn.  That 
he  made  aftronomical  obfervations,  is  not  to  be  doubt- 
ed ;  and  it  appears  from  an  epigram  of  the  poet  Clau- 
dian,  that  he  invented  a  kind  of  planetarium,  or  orrery, 
to  reprefent  the  phenomena  and  motions  of  the  hea- 
venly bodies. 

Hipparchus  was  the  firft  who  applied  himfelf  to  the 
ftudy  of  every  part  of  aftronomy,  his  predeceflbrs  ha- 
ving chiefly  coniidered  the  motions  and  magnitudes  of 
the  fun  and  moon.  Ptolemy  alfo  informs  us,  that  he 
firft  difcovered  the  orbits  of  the  planets  to  be  eccen- 
tric, and  on  this  hypothefis  wrote  a  book  againft  E11- 
doxus  and  Calippus.  He  gives  many  of  his  obferva- 
tions ;  and  fays,  that  by  comparing  one  of  his  with 
another  made  by  Ariftarchus  14$  years  before,  he 
was  enabled  to  determine  the  length  of  the  year  with 
great  precifion.  Hipparchus  alfo  firft  found  out  the 
anticipation  of  the  moon's  nodes,  the  eccentricity  of 
her  orbit,  and  that  fhe  moved  flower  in  her  apogee 
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than  in  her  perigee.  He  collected  the  accounts  of 
fuch  ancient  eclipfes  as  had  been  obferved  by  the  Chal- 
deans and  Egyptians.  He  formed  hypothecs  con- 
cerning the  celeftial  motions,  and  conftruited  tables  of 
thofe  of  the  fun  and  moon,  and  would  have  done  the 
fame  with  thofe  of  the  other  planets  if  he  could  have 
found  ancient  obfervations  fufficient  for  the  purpofe  ; 
but,  thefe  being  wanting,  hewasobliged  tocontenthim- 
felf  with  collecting  fit  obfervations  for  that  purpofe,  and 
endeavouring  to  form  theories  of  the  five  planets.  By 
comparing  his  own  obfervations  on  the  fpica  virginis 
with  thofe  of  Timochares  at  Alexandria  made  100  years 
before,  he  difcovered  that  the  fixed  ftars  changed  their 
places,  and  had  a  flow  motion  of  their  own  from  weft 
to  eaft.  He  corrected  the  Calippic  period,  and  point- 
ed out  fome  errors  in  the  method  laid  down  by  Era- 
tofthenes  for  meafuringthe  circumference  of  the  earth. 
By  means  of  geometry,  which  was  now  greatly  impro- 
ved, he  was  enabled  to  attempt  the  calculation  of  the 
fun's  diftance  in  a  more  correcft  manner  than  any  of  his 
predeceflbrs;  but  unhappily  it  required  fo  much  accu- 
racy in  obfervation  as  was  found  impracticable.  His 
greateft  work,  however,  was  his  catalogue  of  the  fixed 
ftars,  which  he  was  induced  to  attempt  by  the  ap- 
pearance of  a  new  ftar.  The  catalogue  is  preferved  by 
Ptolemy,  and  contains  the  longitudes  and  latitudes  of 
1022  ftars,  with  their  apparent  magnitudes.  He  wrote 
alfo  concerning  the  intervals  between  eclipfes  both  fo- 
lar  and  lunar,  and  is  faid  to  have  calculated  all  that 
were  to  happen  for  no  lefs  than  600  years  from  his 
time. 

Little  progrefs  was  made  in  aftronomy  from  the  time 
of  Hipparchus  to  that  of  Ptolemy,  who  flouriflied 
in  the  firft  century.  The  principles  on  which  his  fy- 
ftem is  built  are  indeed  erroneous  ;  but  his  work  will 
always  be  valuable  on  account  of  the  number  of  ancient 
obfervations  it  contains.  It  was  firft  trandated  out  of 
the  Greek  into  Arabic  in  the  year  827,  and  into  Latin 
from  the  Arabic  in  1230.  The  Greek  original  was 
unknown  in  Europe  till  the  beginning  of  the  ijth 
century,  when  it  was  brought  from  Constantinople, 
then  taken  by  the  Turks,  by  George  a  monk  of 
Trapezond,  who  translated  it  into  Latin.  Various 
editions  were  afterwards  publifhed ;  but  little  or  no  im- 
provement was  made  by  the  Greeks  in  this  fcience. 

During  the  long  period  from  the  year  800  to  the 
beginning  of  the  14th  century,  the  weftern  parts  of 
Europe  were  immerfed  in  deep  ignorance  and  barbari- 
ty. However,  feveral  learned  men  arofe  among  the 
Arabians.  The  caliph  Al  Manfur  was  the  firft  who 
introduced  a  talte  for  the  fciences  in  his  empire.  His 
grandfon  Al  Mamun,  who  afcended  the  throne  in  814, 
was  a  great  encourager  of  the  fciences,  and  devoted 
much  of  his  own  time  to  the  ftudy  of  them.  He  made 
many  aftronomical  obfervations  himfelf,  and  determined 
the  obliquity  of  the  ecliptic  to  be  230  35'.  He  em- 
ployed many  able  mechanics  in  constructing  proper 
inftruments,  which  he  madeufe  of  for  his  obfervations; 
and  under  his  aufpices  a  degree  of  the  earth  was  mea- 
fured  a  fecond  time  in  the  plain  of  Singar,  on  the  bor- 
der of  the  Red  Sea.  From  this  time  aftronomy  was 
ftudioufly  cultivated  by  the  Arabians  ;  and  Elements 
of  Aftronomy  were  written  by  Alferganus,  who  was 
partly  cotemporary  with  the  caliph  Al  Mamun.  But 
the  molt  celebrated  of  all  their  aftronomers  is  Albateg- 
3  G  2  nius, 
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nius,  who  lived  about  the  year  of  Chrift  880.  He 
greatly  reformed  aflronomy,  by  comparing  his  own  ob- 
fervations with  thofe  of  Ptolemy.  Thus  he  calculated 
the  motion  of  the  fun's  apogee  from  Ptolemy's  time 
to  his  own ;  determined  the  preceffion  of  the  equinoxes 
to  be  one  degree  in  70  years  ;  and  fixed  the  fun's 
greateft  declination  at  23.3s'.  Finding  that  the  tables 
of  Ptolemy  required  much  correction,  he  compofed 
new  ones  of  his  own  fitted  to  the  meridian  of  Aracta, 
which  were  long  held  in  eltimation  by  the  Arabians. 
After  his  time,  though  feveral  eminent  aftronomers  ap- 
peared among  the  Saracens,  none  made  any  very  va- 
luable obfervations  for  feveral  centuries,  excepting  Ebn 
Younis  aftronomer  to  the  caliph  of  Egypt :  who  ob- 
ferved  three  eclipfes  with  fuch  care,  that  by  means  of 
them  we  are  enabled  to  determine  the  quantity  of  the 
moon's  acceleration  fince  that  time. 

Other  eminent  Saracen  aftronomers  were,  Arzachel 
a  Moor  of  Spain,  who  obferved  the  obliquity  of  the 
ecliptic,  and  conftrudted  tables  of  lines,  or  half  chords 
of  double  arcs,  dividing  the  diameter  into  300  parts  ; 
and  Alhazen,  his  coteinporary,  who  firft  mowed  the 
importance  of  the  theory  of  refractions  in  aflronomy  ; 
writing  alfo  upon  the  twilight,  the  height  of  the  clouds, 
and  the  phenomenon  of  the  horizontal  moon. 

Ulug  Beg,  a  grandfon  of  the  famous  Tartar  prince 
Timur  Beg,  or  Tamerlane,  was  a  great  proficient  in 
practical  aflronomy.  He  is  faid  to  have  had  very  large 
inflruments  for  making  his  obfervations  ;  particularly 
a  quadrant  as  high  as  the  church  of  Sancta  Sophia  at 
Conftantinople,  which  is  180  Roman  feet.  He  com- 
pofed agronomical  tables  from  his  own  obfervations  for 
the  meridian  of  Samarcand  his  capital,  fo  exact  as  to 
differ  very  little  from  thofe  afterwards  conftructed  by 
Tycho  Brache  ;  but  his  principal  work  is  his  catalogue 
of  the  fixed  flars,  made  from  his  own  obfervations  in 
the  year  of  Chrift  1437.  The  accuracy  of  his  obfer- 
vations may  be  gathered  fromhisdeterminingtheheight 
of  the  pole  at  Samarcand  to  be  390  37'  23". 

Bcfides  thefe  improvements,  we  are  indebted  to  the 
Arabians  for  the  prefent  form  of  trigonometry.  Ma- 
nelaus,  indeed,  an  eminent  Greek  aftronomer  who 
fiourifhed  about  the  year  90,  had  publifhed  three  books 
of  Spherics,  in  which  he  treated  of  the  geometry  ne- 
eiTary  to  aflronomy,  and  which  fhow  great  fkill  in  the 
J'ciences ;  but  his  methods  were  very-  laborious,  even 
after  they  had  been  improved  and  rendered  morefimple 
by  Ptolemy :  but  Gebcr  the  Arabian,  inftead  of  the 
ancient  method,  propofed  three  or  four  theorems, 
which  are  the  foundation  of  our  modern  trigonometry. 
The  Arabians  alfo  made  the  practice  ftill  more  fimplc, 
by  ufing  fines  inflead  of  the  chords  of  double  arcs. 
jjj  The  arithmeticalcharacters  they  had  from  the  Indians. 
Revival  of  During  the  greateft  part  of  this  time,  almoft  all  Eu- 
nflronomy  rope  continued  ignorant  not  only  of  aflronomy  but  of 
in  Europe,  every  other  fcience.  The  emperor  Frederick  II.  firft 
began  to  encourage  learning  in  1230 ;  refloring  fome 
univerfiiies,  and  founding  a  new  one  in  Vienna.  He 
alfo  caufed  the  works  of  Ariflotlc,  and  the  Almageft 
or  Aftronomical  Trcatifc  of  Ptolemy,  to  be  mandated 
into  Latin  ;  and  from  the  tranllation  of  this  book  we 
may  date  the  revival  of  aflronomy  in  Europe.  Two  years 
after  this  publication,  John  dc  Sacro  Bofco,  or  of  Ha- 
lifax, an  Englifhman,  wrote  his  four  books DcSplxcra, 
which  he  compiled  from  Pcokmy  Albatcgnius,  Alfer- 


ganus,  and  other  Arabian  aflronomers  :  this  work 
was  fo  much  celebrated,  that  for  300  years  it  was  pre- 
ferred in  the  fchools  to  every  other  ;  and  has  been 
thought  worthy  of  feveral  commentaries,  particularly 
by  Clavius  in  1531.  In  1240,  Alphonfo  king  of  Ca- 
ftile  caufed  the  tables  of  Ptolemy  to  be  corrected :  for 
which  purpofe  he  affembled  many  perfons  fkilled  in. 
aflronomy^  Chriflians,  Jews,  and  Moors  ;  by  whom 
the  tables  called  Alfhonj'me  were  compofed,  at  the  ex- 
pence  of  40,000,  or  according  to  others  400,000  du* 
cats.  About  the  fame  time  Roger  Bacon,  an  Englifh 
monk,  publifhed  many  things  relative  to  aflronomy  ; 
particularly  of  the  places  of  the  fixed  flars,  folar  rays, 
and  lunar  afpects.  Vitellio,  a  Polander,  wrote  a  trea- 
life  on  Optics  abont  1270,  in  which  he  fhowed  the 
ufe  of  refractions  in  aflronomy.  ™ 

From  this  time  to  that  of  Purbachj  who  was  born  Improve- 
in  1423,  few  or  no  improvements  were  made  in  aftro-  nients  of 
nomy.  He  wrote  a  commentary  on  Ptolemy's  Al-  Purbach. 
mageft,  fome  treatifes  on  Arithmetic  and  Dialling, 
with  tables  for  various  climates.  He  not  only  ufed 
fpheres  and  globes,  but  conftructed  them  himfelf ;  and 
formed  new  tables  of  the  fixed  flars,  reduced  to  the 
middle  of  that  age.  He  compofed  alfo  new  tables  of 
fines  for  every  ten  minutes,  which  Regiomontanns  af- 
terwards extended  to  every  fingle  minute,  making  the 
whole  fine  60,  with  6  ciphers  annexed.  He  likewife 
corrected  the  tables  of  the  planets,  making  new  equa- 
tions to  them,  becaufe  the  Alphonfine  rabies  were  very 
faulty  in  this  refpect.  In  his  folar  tables  he  placed  the 
fun's  apogee  in  the  beginning  of  Cancer;  but  retained 
the  obliquity  of  the  ecliptic  230  33;'',  to  which  it  bad 
been  reduced  by  the  lateft  obfervations.  He  made 
new  tables  for  computing  eclipfes,  of  which  he  obfer- 
ved fome,  and  had  juft  publifhed  a  theory  of  the  planets, 
when  he  died  in  1461.  ao 

John  Muller  of  Monteregio  (Coningfberg),  a  town  Of  Regio- 
ofFranconia,  from  whencehe  was  called R egiomontanus >  montanus. 
was  the  fcholar  and  fucceffor  of  Purbach.  He  com- 
pleted the  epitome  of  Ptolemy's  Almageft  which  Pur- 
bach had  begun ;  and  after  the  death  of  the  latter, 
went  to  Rome,  where  he  made  many  aftronomical  ob- 
fervations. Having  returned  to  Nuremberg  in  1477, 
hewas  entertained  bya  wealthy  citizen  named  Bernard 
IValther,  who  having  a  great  love  for  aflronomy,  caufed 
feveral  inflruments  to  be  made  under  the  direction  of 
Regiomontanns,  for  obferving  the  altitude  of  the  fun 
and  flars,  and  other  celeftial  phenomena.  Among 
thefe  was  an  armillary  aftrolabe,  like  that  which  had 
been  ufed  by  Hipparchus  and  Ptolemy  at  Alexandria, 
and  with  which  many  obfervations  were  made.  He 
alfo  made  ephemerides  for  30  years  to  come,  mowing 
the  lunations,  eclipfes,  &c.  He  wrote  the  Theory  of 
the  Planets  and  Comets,  and  a  Treatife  of  Triangles 
yet  in  repute  for  feveral  extraordinary  cafes.  He  is 
faid  to  have  been  the  firft  who  introduced  the  ufe  of 
tangents  into  trigonometry  ;  and  to  have  publifhed  in 
print  (the  art  of  printing  having  been  lately  invented) 
the  works  of  many  of  the  moft  celebrated  ancient 
aftronomers.  After  his  death,  which  happened  at 
Rome,  Waklicr  made  a  diligent  fearch  for  all  his  in- 
flruments and  papers  which  could  be  found  ;  and  con- 
tinued his  obfervations  with  the  inflruments  he  had  till 
his  death.  The  obfervations  of  both  were  collected 
by  order  of  the  fenate  of  Nuremberg,  and  publifhed 
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there  by  John  Schoner  in  i $44;  afterwards  by  Snellius 
at  the  end  of  the  obfervations  made  by  the  Landgrave 
of  Hefle  in  1618;  and  laftly,  in  1666,  with  thofe  of 
Tycho  Brache.  Walther,  however,  as  we  are  told  by 
Snellius,  found  fault  with  his  armilla,  not  being  able 
to  give  any  obfervation  with  certainty  to  lefs  than  ten 
minutes.  He  made  ufe  of  a  good  clock,  which  alfo 
was  a  late  invention  in  thofe  days. 

John  Werner,  a  clergyman,  fuoceeded  Walther  as 
aftronomer  at  Nuremberg ;  having  applied  himfelf  with 
great  affiduity  to  the  ftudy  of  that  fcience  from  his  in- 
fancy. He  obferved  the  motion  of  the  comet  in  1500; 
and  publiflied  feveral  trails,  in  which  he  handled  many 
capital  points  of  geometry,  aftronomy,  and  geography, 
in  a  mafterly  manner.  He  publiflied  a  tranflation  of 
Ptolemy's  Geography,  with  a  commentary,  which  is 
ftill  extant.  In  this  he  firit  propofed  the  method  of 
finding  the  longitude  at  fea  by  obferving  the  moon's 
diftance  from  the  fixed  ftars ;  which  is  now  fo  fuc- 
cefsfully  put  in  practice.  He  alfo  publiflied  many 
other  treatifes  on  mathematics  and  geography;  but 
the  moft  remarkable  of  all  his  treatifes,  are  thofe 
concerning  the  motion  of  the  eighth  fphere  or  of 
the  fixed  liars,  and  a  fliort  theory  of  the  fame.  In 
this  he  ftiewed  by  comparing  his  own  obfervations 
of  the  ftars  regulus,  fpica  virginis,  and  the  bright 
flar  in  the  fouthern  fcale  of  the  balance,  made  in 
1514,  with  the  places  afligned  to  the  fame  liars  by 
Ptolemy,  Alphonfus,  and  others,  that  the  motion  of 
the  fixed  ftars,  now  called  the  preceflion  of  the  equinoc- 
tial paints,  is  one  degree  ten  minutes  in  100  years,  and 
not  one  degree  only,  as  former  aftronomers  had  made 
it.  He  made  the  obliquity  of  the  ecliptic  23°  28',  and 
the  firft  ftar  of  Aries  260  diftant  from  the  equinoctial 
point.  He  alfo  conftructed  a  planetarium  reprefenting 
the  celeftial  motions  according  to  the  Ptolemaic  hypo- 
thefis,  and  made  a  great  number  of  meteorological  ob- 
fervations with  a  view  towards  the  prediction  of  the 
weather.  The  obliquity  of  the  ecliptic  was  fettled  by 
Dominic  Maria,  the  friend  of  Copernicus,  at  230  29', 
i%  which  is  ftill  held  to  be  juft. 
Pythago-  The  celebrated  Nicholaus  Copernicus  next  makes  his 
ronfyftemapearance,  and  is  undoubtedly  the  great  reformer  of  the 
rtftored  by  aftronomical  fcience.  He  was  originally  bred  to  the  prac- 
Copermcus  cjce  0f  me(]jcinej  an(J  had  obtained  the  degree  of  Doctor 
in  that  faculty  :  but  having  conceived  a  great  regard  for 
the  mathematical  fciences,  efpecially  aftronomy,  he 
travelled  into  iKily,  where  he  for  fome  time  was  taught 
by  Dominic  Maria,  or  rather  aflifted  him  in  his  aftro- 
nomical operations.  On  bis  return  to  his  own  country, 
being  made  one  of  the  canons  of  the  church,  he  applied 
himfelf  with  the  utmoft  affiduity  to  the  contemplation 
of  the  heavens,  and  to  the  ftudy  of  the  celeftial  mo- 
tions. He  foon  perceived  the  deficiency  of  all  the  hy- 
pothefes  by  which  it  had  been  attempted  to  account 
for  thefe  motions  ;  and  for  this  reafon  he  fet  himfelf  to 
ftudy  the  works  of  the  ancients,  with  all  of  whom  he 
alfo  was  dilfatisfied  excepting  Pythagoras ;  who,  as 
has  been  already  related,  placed  the  fun  in  the  cen- 
tre, and  fuppofed  all  the  planets,  with  the  earth  it- 
felf,  to  revolve  round  him.  He  informs  us,  that  he 
began  to  entertain  thefe  notions  about  the  year  1507; 
but  not  being  fatisfied  with  ftating  the  general  nature 
of  his  hypothefis,  he  became  defirous  of  determining 
the  feveral  periodical  revolutions  of  the  planets,  and 
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my  and  Alphonfus.  The«H\  fhan  ,thofe  °fPt°,e; 
to  make,  however,  muft  have  bS»^  was  e.nMed 
rate ;  as  he  tells  us,  that  if  with  the  inftrumenS.^nacc"' 
ufe  of  he  fhould  be  able  to  come  within  ten  mfrtf*!^ 
of  the  truth,  he  would  rejoice  no  lefs  than  Pythagoras 
did  when  he  difcovered  the  proportion  of  the  hypothc- 
nufe  to  the  other  two  fides  of  a  right-angled  triangle. 
His  work  was  completed  in  the  year  1530;  but  he 
could  not  be  prevailed  upon  to  publilh  it  till  towards 
the  end  of  his  life,  partly  through  diffidence,  and  part- 
ly through  fear  of  the  offence  which  might  be  taken 
at  the  angularity  of  the  doctrines  fet  forth  in  it.  At 
laft,  overcome  by  the  importunities  of  his  friends,  he 
fuffered  it  to  be  publiflied  at  their  expence,  and  under 
the  inflection  of  Schoner  and  Ofiander,  with  a  dedi- 
cation to  Pope  Paul  III.  and  a  preface,  in  which  it 
was  attempted  to  palliate  as  much  as  poffible  the  extra- 
ordinary innovations  it  contained.  During  the  time 
of  its  publication,  the  author  himfelf  was  attacked  by 
a  bloody  flux,  fucceeded  by  a  palfy ;  fo  that  he  receiv- 
ed a  copy  only  a  few  hours  before  his  death,  which 
happened  on  the  23d  of  May  1543. 

After  the  death  of  Copernicus,  the  aftronomical 
fcience  was  greatly  improved  by  Schoner,  Nonius,  Ap- 
pian,  and  Gemma  Frifius.  Schoner  furvived  Coper- 
nicus only  four  years;  however,  he  greatly  improved 
the  methods  of  making  celeftial  obfervations,  reformed 
and  explained  the  kalendar,  and  publiflied  a  treatife  of 
cofmography.  Nonius  had  applied  himfelf  very  early 
to  the  ftudy  of  aftronomy  and  navigation ;  but  finding 
the  inftruments  at  that  time  in  ufe  exceflively  inaccu- 
rate, he  applied  himfelf  to  the  invention  of  others 
which  fliould  be  lefs  liable  to  inconvenience.  Thus  he 
invented  the  aftronomical  quadrant,  in  which  he  divid- 
ed the  degrees  into  minutes  by  a  number  of  concentric 
circles.  The  firft  of  thefe  was  divided  into  90  equal 
parts,  the  fecond  into  89,  the  third  into  88,  and  fo 
on,  as  low  as  46 ;  and  thus,  as  the  index  of  the  qua- 
drant would  always  fall  upon  one  or  other  of  tha  divi- 
fions,  or  very  near  it,  the  minutes  might  be  known 
by  computation.  He  publiflied  many  treatifes  on  ma- 
thematical fubjects,  particularly  one  which  detected 
the  errors  of  Orontius,  who  had  imagined  that  he 
could  fquare  the  circle,  double  the  cube,  &c.  by  find- 
ing two  mean  proportionals  betwixt  two  right  lines. 
Appian's  chief  work  was  intitled  The  Cafarian  Aflra- 
ninny  s  and  was  publiflied  at  Ingoldftadt  in  1540,  de- 
dicated to  the  emperor  Charles  V.  and  his  brother 
Ferdinand.  In  this  he  fliowed  how  to  refolve  aftrono- 
mical problems  by  meansof  inftruments,  without  either 
calculations  or  tables;  to  obferve  the  places  of  the 
ftars  and  planets  by  the  aftrolabe ;  and  to  foretel 
eclipfes  and  defcribe  the  figures  of  them  ;  the  whole 
illuftrated  with  proper  diagrams.  In  his  fecond  book 
he  defcribes  the  method  of  dividing  an  aftronomi- 
cal quadrant,  and  of  ufing  it  properly.  His  trea- 
tife concludes  with  the  obfervatio"n  of  five  comets. 
Gemma  Friiius  wrote  a  commentary  on  a  work  of  Ap- 
pian,  intitled  his  Cofmography ,with  many  obfervations 
of  eclipfes.  He  invented  alfo  the  aftronomical  ring, 
and  feveral  other  i  nftruments,  which,  though  they 
could  not  boaft  of  much  exactnefs  [fuperior  to  others, 
were  yet  of  confiderable  utility  in  taking  obfervations 

at 


421 


422 


AS      T      R      O 

atfea;  and  lie  is  alfo  memorable  f~  oemS  ^  frft 
who  propofed  a  time-keen--'  determining  the  Ion- 

,r  5r„  r1  „,*-,>-  loachim  Rheticus  was  a  fcho- 
ffitude  at  lea. — G<"~^  J  ,  ,  r  ,  „  , 
1  r  f  CoD"-— N"aS>  t0  attencl  vvll0'e  lectures  he  gave  up 
."  ".^eilorfhip  of  mathematics  at  Wittemberg.  For 
2ie  improvement  of  agronomical  calculations,  he  began 
to  conftruct  a  table  of  lines,  tangents,  and  fecants,  for 
every  minute  and  ten  feconds  of  the  quadrant.  In  this 
work  lie  iirft  mowed  the  ufe  of  fecants  in  trigonometry, 
and  greatly  enlarged  the  ule  of  tangents,  firlt  invented 
by  Regiomontanus ;  but  he  affigned  for  the  radius  a 
much  larger  number  of  places  than  had  been  done  be- 
fore, for  the  greater  exactnefs  of  calculation.  This 
great  work  lie  did  not  live  to  accomplifli ;  but  it  was 
completed  by  his  difciple  Valentine  Otho,  and  publifh- 
ed  at  Heidelberg  in  I J94. 
Several  il-  During  this  century,  the  lift  of  aftronomers  was  dig- 
luftrious  nified  by  fome  very  illuftrious  names.  About  the 
perfons  ap-  year  1561,  William  IV.  Landgrave  of  HeueCalfel,  ap- 
ply to  the  plied  himfelf  to  the  ftudy  of  aftronomy.  With  the  af- 
ftudy  of  iiftance  of  Rothman  and  Burgius,  the  former  an  aftro- 
allranomy.  nomer>  tne  latter  an  excellent  matliematical  inftrnment 
maker,  he  erected  an  obfervatory  on  the  top  of  his  pa- 
lace at  Caflel,  and  furnifhed  it  with  fuch  inftruments 
as  were  then  in  nfe,  made  in  the  bell  manner  the  artifts 
of  that  age  could  execute.  With  thefe  he  made  a  great 
number  of  obfervations,  which  were  by  Hevelius  pre- 
ferred to  thofe  of  Tycho-Brache,  and  which  were  pub- 
liihed  by  Suellius  in  1618.  From  thefe  obfervations 
he  determined  the  longitudes  and  latitudes  of  400 
ftars,  which,  he  inferted  in  a  catalogue  where  their 
places  are   rectified    to    the  beginning  of  the  year 

24       JS93- 

Obferva-         Tycho-Brache  began  his  obfervations  about  the  fame 
tions  of       time  with  the  Landgrave  of  Helfe,  already  mentioned. 
Tycho-       He  obferved  the  great  conjunction  of  Saturn  and  Ju- 
Brache.      piter  in  1563  ;  and  finding  the  inftraments  he  could 
procure  very  inaccurate,  he  made  a  quadrant  capable 
of  fhewiug  fingle  minutes,  and  likewile  a  fextant  four 
cubits  radius.     In  1571,  he  difcovered  a  new  ftar  in 
the  chair  of  Cafliopeia  ;  which  induced  him,  like  Hip- 
parchus,  to  make  a  catalogue  of  the  ftars.     This  con- 
tained the  placesof  777  ftars,  rectified  to  the  year  1600 ; 
butinftead  of  the  moon,  which  wasufed  by  the  ancients 
to  connect  the  places  of  the  fun  and  ftars,  Tycho  fub- 
ftituted  Venus  as  having  little  or  no  parallax,  and  yet 
being  like  the  moon  viable  both  day  and  night.     By 
the  recommendation  of  the  Landgrave  of  Hefle,  he 
obtained  from  the  king  of  Denmark  the  ifland  of  Hu- 
enna,  oppofite  to  Copenhagen,  where  an  obfervatory 
Account  of  was  b"ut-     T^e  firft  ft°ne  °f  tn's  building,  afterwards 
Uraniburg,  called  Uraniburg,  was  laid  in  the  year  IJ76.     It  was 
hisobferva-  of  a  fquare  form,  one  fide  of  it  being  about  60  feet  in 
tory.  length  ;  and  on  the  eaft  and  weft  fides  were  two  round 

towers  of  32  feet  diameter  each.  The  inftruments 
were  more  large  and  (olid  than  had  ever  been  feen  be- 
fore by  any  aftronomer.  They  confuted  of  quadrants, 
fcxtants,  circles,  femicircles,  armillse  both  equatorial 
and  zodiacal,  parallactic  rulers,  rings,  aftrolabes,  globes, 
clocks,  and  fun-dials.  Thefe  inftruments  were  fo  di- 
vided as  to  fhow  fingle  minutes  ;  and  in  fome  the  arch 
might  be  read  off  to  10  feconds.  Moft  of  the  divifions 
were  diagonal :  but  he  had  one  quadrant  divided  ac- 
cording to  the  method  invented  by  Nonius  ;  that  is,  by 
47  concentric  circles.     The  whole  expence  is  faid  to 
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have  amounted  to  200,000  crowns.  The  method  of 
dividing  by  diagonals,  which  Tycho  greatly  admired, 
was  the  invention  of  Mr  Richard  Chanceller,  an  Eng- 
lilhman :  Tycho,  however,  mows,  that  it  is  not  accu- 
rately true  when  ftraight  lines  are  employed,  and  the 
circles  at  equal  diftances  from  each  other  ;  but  that  it 
may  be  corrected  by  making  circular  diagonals,  which 
if  continued  would  pafs  through  the  centre. 

Tycho  employed  his  time  at  Uraniburg  to  the  beft 
advantage ;  but  falling  into  difcredit  on  the  death  of 
the  king,  he  was  obliged  to  remove  to  Holftein,  andac 
laft  found  means  to  get  himfelf  introduced  to  the  em- 
peror, with  whom  he  continued  to  his  death.  He  is 
well  known  to  have  been  the  inventor  of  a  fyftem. 
of  aftronomy,  which  bears  his  name;  and  which  he 
vainly  endeavoured  to  eftablifa  on  the  ruins  of  that 
of  Copernicus;  but  the  fimplicity  and  evident  confo- 
nancy  to  the  phenomena  of  nature,  difplayed  in  all 
parts  of  the  Coperniean  fyftem,  foon  got  the  better  of 
the  unnatural  and  complicated  fyftem  of  Tycho.  His 
works,  however,  which  are  very  numerous,  difcoverhim 
to  have  been  a  man  of  vaft  abilities.  After  his  death 
the  caftle  of  Uraniburg  quickly  fell  to  decay,  and  in- 
deed feems  to  have  been  purpofely  pulled  down  ;  for, 
in  1652,  when  Mr  Huet  went  to  Sweden,  it  was  almoft 
level  with  the  ground,  and  few  traces  of  the  walls  could 
be  difcerned.  None  of  the  neighbouring  inhabitants 
had  ever  heard  of  the  name  of  Tycho  or  Uraniburg, 
excepting  one  old  man,  whom  Mr  Huet  found  out 
with  great  difficulty,  and  who  had  been  a  fervant  in 
the  family  !  All  the  difcoveries  of  Purback,  Regiomon- 
tanus, and  Tycho,  were  collected  and  publiihed  in  the 
year  1621,  by  Longomontanus,  who  had  been  Ty- 
cho's  favourite  fcholar.  .g 

While  Tycho  refided  at  Prague  with  the  emperor,  Difcoveric 
he  invited  thither  John  Kepler,  afterwards  fo  famous  of  Kepler, 
for  his  difcoveries.  Under  the  tuition  of  fo  great 
an  aftronomer,  the  latter  quickly  made  an  amazing 
progrefs.  He  found  that  his  predecefTors  had  er- 
red in  fuppofing  the  orbits  of  the  planets  to  be  circu- 
lar, and  their  motions  uniform:  on  the  contrary,  he 
perceived  from  his  own  obfervations,  that  they  were 
elliptical,  and  their  motions  unequal,  having  the  fun  in 
one  of  the  foci  of  their  orbits;  but  that,  however,  they 
varied  in  abfolute  velocity,  a  line  drawn  from  the  cen- 
tre of  the  fun  to  the  planet,  and  revolving  with  it, 
would  always  defcribe  equal  areas  in  equal  times.  He 
difcovered,  in  the  year  1618,  that  the  fquares  of  the 
periodical  times  are  as  the  cubes  of  the  diftances  of  the 
planets ;  two  laws  which  have  been  of  the  greateft  im- 
portance to  the  advancement  of  aftronomy.  He  feems 
to  have  had  fome  notion  of  the  extenfive  power  of  the 
principle  of  gravity  :  for  he  tells  us,  that  gravity  is  a 
mutual  power  betwixt  two  bodies  ;  that  the  moon  and 
earth  tend  towards  each  other,  and  would  meet  in  a 
point  nearer  the  earth  than  the  moon  in  the  proportion 
of  the  fuperior  magnitude  of  the  former,  were  they  not 
hindered  by  their  projectile  motions.  He  adds  alfo, 
that  the  tides  arife  from  the  gravitation  of  the  waters 
towards  the  moon :  however,  he  did  not  adhere  fteadily 
to  thefe  principles,  but  afterwards  fubftituted  others  as 
the  caufes  of  the  planetary  motions. 

Cotemporary  with  Kepler  were  Mr  Edward  Wright, 
and  Napier  baron  of  Merchifton.  To  the  former  wc 
owe  feveral  very  good  meridional  obfervations  of  the 
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fon's  altitude,  made  with  a  quadrant  of  fix  feet  radius, 
in  the  years  1594,  1595,  and  1596;  from  which  he 
greatly  improved  the  theory  of  the  fun's  motion,  and 
computed  more  exaft  tables  of  his  declination  than 
had  been  done  by  any  perfon  before.  He  publiihed 
alfo  in  1599,  an  excellent  Treatife,  entitled,  "Cer- 
tain Errors  in  Navigation  difcovered  and  detected." 
To  the  latter  we  are  indebted  for  the  knowledge  of 
logarithms;  a  difcovery,  as  was  juftly  obferved  by  Dr 
Halley,  one  of  the  moll  ufeful  ever  made  in  the  art  of 
numbering.  John  Bayer,  a  German,  who  lived  about 
the  fame  time,  will  ever  be  memorable  for  his  work, 
entitled,  Uranometria,  which  is  a  very  complete  ce- 
leftial  atlas,  or  a  collection  of  all  the  conftellations  vi- 
ftble  in  Europe.  To  this  he  added  a  nomenclature,  in 
which  the  flars  in  each  conftellation  are  marked  with 
the  letters  of  the  Greek  alphabet ;  and  thus  every  flar 
in  the  heavens  may  be  referred  to  with  the  utmoftpre- 
cifion  and  exactness.  About  the  fame  time  alfo,  aftro- 
nomy  was  cultivated  by  many  other  perfons  ;  abroad, 
by  Maginus,  Mercator,  Maurolycus,  Homelius,  Schul- 
tet,  Stevin,  &c. ;  and  by  Thomas  and  Leonard  Digges, 
John  Dee,  and  Robert  Flood,  in  England  ;  but  none 
of  them  made  any  confiderable  improvement. 

The  beginning  of  the  17th  century  was  diftinguifh- 
ed  not  only  by  the  difcovery  of  logarithms,  but  by 
copes  and  that  of  telefcopes,  a  fort  of  inftrumentsby  which  aftro- 
confequent  nomy  was  brought  to  a  degree  of  perfection  utterly  in- 
difcovenes.  conceivable  by  thofe  who  knew  nothing  of  them. 
The  queftion  concerning  the  inventor  isdifcufled  under 
the  article  Optics  ;  but  whoever  was  entitled  to  this 
merit,  it  is  cettain  that  Galileo  was  the  firll  who 
brought  them  to  fuch  perfection  as  to  make  any  con- 
fiderable difcoveries  in  the  celeftial  regions.  With  in- 
ftruments of  his  own  making,  Galileo  difcovered  the 
inequalities  in  the  moon's  furface,  the  fatellites  of  Ju- 
piter, and  the  ring  of  Saturn ;  though  this  laft  was 
unknown  to  him  after  he  had  feen  it,  and  the  view  he 
got  made  him  conclude  that  the  planet  had  a  threefold 
body,  or  that  it  was  of  an  oblong  fliape  like  an  olive. 
He  difcovered  fpots  on  the  fun,  by  means  of  which  he 
found  out  the  revolution  of  that  luminary  on  his  axis; 
and  he  difcovered  alfo  that  the  milky  way  and  nebulas 
were  full  of  fmall  flars.  It  was  not,  however,  till 
fome  timen  after  thefe  difcoveries  were  made  that  Ga- 
lileo and  others  thought  of  applying  the  obfervations 
on  Jupiter's  fatellites  to  the  purpofe  of  finding  the  lon- 
gitude of  places  on  the  furface  of  the  earth ;  and  even 
after  this  was  thought  of,  aflronomers  found  it  fo  dif- 
ficult to  conftrucl  tables  of  their  motions,  that  it  was 
not  till  after  many  obfervations  had  been  made  in 
diftant  places  of  the  world,  that  Caflini  was  able 
to  determine  what  pofitions  of  the  fatellites  were 
mod  proper  for  finding  out  the  longitude.  At  laft 
he  perceived  that  the  entrance  of  the  firfl  fatellite 
into  the  iliadow  of  Jupiter,  and  the  exit  of  it  from 
the  fame,  were  the  mo  ft  proper  for  this  purpofe  :  that 
next  to  thefe  the  conjunctions  of  the  fatellites  with  Ju- 
piter, or  with  one  another,  may  be  made  ufe  of ;  efpe- 
cially  when  any  two  of  them,  moving  in  contrary  di- 
rections, meet  with  each  other :  and  laftly,  that  obfer- 
vations on  the  fhadows  of  the  fatellites,  which  maybe 
feen  on  the  difk  of  Jupiter,  are  ufeful,  as  alfo  the 
fpots  which  are  feen  upon  his  face,  and  are  carried  along 
it  with  greater  velocity  than  has  hitherto  been  difco- 
vered in  any  of  the  other  heavenly  bodies,. 


While  aftronomers  were  thus  bufy  in  making  new        28 
difcoveries,  the  mathematicians  in  different  countries  Logarith- 
were  no  lefs  earnefhly  employed  in  conltrucling  loga-  'llicta''1«. 
rithmic  tables  to  facilitate  their  calculations     Benja-comi' 
min  Urfinus,  an  excellent  mathematician  of  Branden- 
burg, calculated  much  larger  tables  of  logarithms  than 
had  been  done  by  their  noble  inventor,  and  publiihed 
them  in  1625.  They  were  improved  by  Henry  Briggs, 
Savilian  profeflbr  of  Oxford  ;  who  by  making  unity  the 
logarithm  of  ten,  thus  rendered  them  much  more  con- 
venient for  the  purpofes  of  calculation.     Logarithmic 
tables  of  fines  and  tangents  were  alfo  compoied  by  Mr 
Briggs  and  Adrian  Vlacq  at  Goude,  fo  that  the  bufi- 
nefs  of  calculation  was  now  rendered  nearly  as  eafy  as 
polfible.  4p 

In  1633,  Mr  Horrox,  a  yonng  aftronomerof  very  TranGt of 
extraordinary  talents,  difcovered  that  Venus  would  pais  Venus  firft 
over  the  difk  of  the  fun  on  the   24th  of  November  dir"v"ed 
1639.     This  event  he  announced  only  to  one  friend,  b3'.MrHor*- 
a  Mr  Crabtree  ;    and  thefe  two  were  the  only  perfons 
in  the  world  who  obferved  this  tranfit  the  firft  time  it 
had  ever  been  viewed  by  human  eyes.     Mr  Horrox 
made  many  ufeful  obfervations  at  the  time  ;  and   had 
even  formed  a  new  theory  of  the  moon,  fo  ingenious 
as  to  attracl  the  notice  of  Sir  Ifaac  Newton  ;  but  the 
hopes  of  aftronomers  from  the  abilities  of  this  excel- 
lent young  man  were  blafted  by  his  death  in  the  begin- 
ning of  January  1640.  30 

About  the  year  1638  many  learned  men  began  to  Foundation 
alterable  at  Paris  in  order  to  hold  conferences  on  dif-  of  theaca- 
ferent  fcientific  fubiects,  which  was  the  firft  foundation  demy°fJf1- 
ot  the  Royal  Academy  of  Sciences  in  that  capital.   .       , 
This  practice  was  introduced  in  France  by  Merfennus,  Royai  so- 
and  foon  after  at  London  by  Oldenburg  ;  which  laid  ciety  at 
the   foundation  of    the    Royal  Society  there.     About  London, 
this  time  alfo  the  celebrated  aftronomer  Hevelius  flou- 
rilhed  at  Dantzic,  building  an  obfervatory  in  his  own 
houfe,  and  furnifhing  it  with  excellent  inftruments  of 
his  own  conftruclion  ;  particularly  oflants  and  fexants 
of  brafs  of  three  and  four  feet  radius,   as  well  as  te- 
lefcopes, with  which  he  conftantly  obferved  the  fpots 
and  phafes  of  the  moon,  and  from  which  obfervations 
he  afterwards  compiled  his  excellent  and  beautiful  work 
knitted  Selenographia.     This  noble  building,  together 
with  all  the  books  and  inftruments  it  contained,  was 
confumed  by  fire  on  the    26th  of  September  1679  ; 
but  the  memory,  as  well  as  the  form  and  conftru&ion 
of  the  inftruments,  is  preferved  in  a  curious  work  of 
the  ingenious  inventor,intitled  Mackhia  Caelejlis ;  though 
almoft  the  whole  impreflion  of  this  book  was  involved 
in  the  fame  fate  with  the  inftruments  it  defcribes.  The 
damage  fuftained    on  this   occafion  was  eilimated  at 
30,000  crowns. 

The  celebrated  Englilh  mechanic  Dr  Hooke,  who 
was  cotemporary  with  Hevelius,  had  in  the  mean  time 
invented  inftruments  with  telefcopic  fights,  which  he 
preferred  to  thofe  ufed  by  Hevelius  fo  much,  that  a 
difpute  commenced,  which  procured  Hevelius  a  vifit 
from  Dr  Halley.  The  latter  had  at  that  time  taken 
a  voyage  to  St  Helena  at  the  de fire  of  the  Royal  So- 
ciety, in  order  to  obferve  and  form  a  catalogue  of  the 
ftars  in  the  fouthern  hemifphere.  The  refult  of  his 
obfervations  with  Hevelius's  inftruments  was,  that 
three  feveral  obfervations  on  theSpica  Virginis  and  Re- 
gnlus  differed  only  a  few  feconds  from  each  other. 
They  were  the  invention  of  Tyco-Brache,  and  are 
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defcribed  under  the  article  Optics.  At  this  vifit  Hal- 
ley  and  Hevelius  obferved  on  occultation  of  Jupiter  by 
the  moon,  and  determined  the  diameter  of  the  latter 
to  be  30'.  33". 

In  1671  the  Royal  Obfervatory  in  Paris  was  finifh- 
ed,  and  the  ufe  of  it  affigned  to  Mr  Caffini,  after  it 
had  been  furnifhed  with  inftruments  at  a  very  great  ex- 
pence  :  and  the  obfervatory  at  Greenwich  being  like- 
wife  built  five  years  after,  Mr  Flamftead  was  appointed 
aftronomer-royal.  The  obfervations  in  both  thefe 
places,  however,  have  been  fo  numerous,  that  it  is  in 
31  vain  to  attempt  any  account  of  them. 
Improve-  Before  the  middle  of  the  17th  century  the  conftruc- 
ments  in  tion  of  telefcopes  had  been  greatly  improved,  particu- 
telefcopes.  iar]y  by  Fontana  and  Huygens.  The  latter  conftruCt- 
edone  of  123  feet,  which  is  ftill  preferved  in  the  mu- 
feum  of  the  Royal  Society  at  London.  With  this  he 
obferved  the  moon  and  planets  for  a  long  time,  and  dif- 
covered  that  Saturn  was  encompafled  with  a  ring.  The 
French,  however,  ftill  outdid  the  Englifh  artifts;  and 
by  means  of  telefcopes  of  200  and  300  feet  focus,  M. 
Caflini  was  enabled  to  fee  all  the  five  fatellites  of 
Saturn,  his  belts,  and  the  fhadows  of  Jupiter's  fa- 
tellites palling  over  his  body.  In  1666  M.  Azout 
applied  a  micrometer  to  telefcopes  for  the  purpofe 
of  meafuring  the  diameters  of  the  planets,  and  fmall 
diftances in  the  heavens;  however  an  inftrument  of 
this  kind  had  been  before  invented  by  Mr  Gafcoine, 
though  it  was  but  little  known  abroad. 

Notwithftanding  all  thefe  difcoveries  by  means  of 
telefcopes,  it  was  evident  that  they  ftill  continued  in 
a  very  imperfeCt  ftate,  and  their  imperfections  at 
the  time  appeared  to  be  without  remedy.  One  de- 
feat was  the  enormous  length  requifite  to  admit  of  any 
very  conliderable  magnifying  power ;  and  another  was 
the  incorreCtnefs  of  the  image  arjfing  from  the  aberra- 
tion of  the  rays,  as  was  then  fuppofed,  by  the  fpherical 
figure  of  the  glafs.  To  obviate  thefe  inconveniences, 
Merfennus  is  faid  to  have  firfl  propofed,  in  a  letter  to 
Defcartes,  the  ufe  of  refleftors  inftead  of  lenfes  in 
the  conftruCtion  of  telefcopes;  but  this  he  did  in  fuch 
an  obfeure  manner,  that  the  latter  laboured  to  per- 
fuade  him  of  the  falsehood  of  the  principle  on  which  his 
fcheme  was  founded.  In  1663,  however,  James  Gre- 
gory of  Aberdeen  Ihowed  how  fuch  a  telofcope  might 
be  conftrufted.  He  mowed  alfo,  that  in  order  to 
forma  perfeCt  image  of  an  object,  in  this  manner,  the 
figure  of  the  fpeculum  ought  to  be  parabolic;  but  Sir 
Ifaac  Newton,  who  applied  himfelf  to  the  framing  of 
telefcopes  of  the  reflecting  kind,  found  it  impracticable 
to  grind  them  of  the  defired  figure.  Laying  afide  the 
idea  of  reflecting  telefcopes,  therefore,  he  applied  him- 
felf to  the  execution  of  a  fcheme  formed  by  Defcartes, 
viz.  that  of  grinding  lenfes  of  the  figure  of  one  of  the 
conic  feCtions.  In  profecuting  this  plan,  he  difcover- 
ed,  that  the  greateft  errors  to  which  telefcopes  were 
fubjeCt.  arofe  from  the  different  refrangibility  of  the 
rays  of  light,  for  which  he  could  not  then  find  any  re- 
medy. He  therefore  returned  to  the  fcheme  he  had 
juft  abandoned ;  and,  in  the  year  1672,  prefented  to 
the  Royal  Society  two  reflectors  which  were  conftruCt- 
ed  with  fpherical  fpeculums,  as  he  could  not  procure 
any  other.  The  inconveniences  arifing  from  the  dif- 
ferent refrangibility  of  the  rays  of  light,  have  fince  been 
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in  the  fulleft  manner  corrected  by  Mr  Dolland,  the  ex- 
cellency of  whofe  achromatic  telefcopes  are  too  well 
known  to  need  any  encomium. 

About  the  beginning  of  the  prefent  century,  the 
practical  part  of  aftronomy  feemed  to  languifti  for  want 
of  proper  inftruments.  Roemer,  indeed,  had  invented 
fome  new  ones,  and  Dr  Hooke  had  turned  his  atten- 
tion towards  this  fubjeCt  in  a  very  particular  manner; 
but" either  through  want  of  fkill  in  the  artifts,  or  fome 
other  unfortunate  circumftance,  it  happened  that  no- 
thing effectual  was  done.  But  at  the  very  time  when 
this  was  the  cafe  with  practical  aftronomy,  the  fpecu- 
lative  part  was  carried  in  a  manner  to  its  uinioft 
pitch  by  the  labours  of  the  immortal  Newton,  whofe 
Principia  gave  an  entire  new  face  to  the  fcience. 
It  was  not,  however,  for  many  years  relifhed  by  the 
foreign  philofophers,  though  almoft  immediately  a- 
dopted  at  home,  and  has  continued  ever  fince  to 
fpread  its  reputation  farther  and  farther,  fo  that  now  it 
is  in  a  manner  eftablifhcd  all  over  the  world.  "  But 
(fays  Dr.  Long)  that,  after  Newton's  fyftem  had  for 
fo  long  a  time  been  negleCted,  it  fhould  all  at  once  be 
univerfally  received  and  approved  of,  is  not  to  be  attri- 
buted to  chance,  or  the  caprice  of  fafhion,  as  fome  who 
are  ignorant  of  it  are  apt  to  think ;  and  from  thence 
to  expeCt  that  fome  other  fyftem  will  hereafter  take  its 
place  and  bury  it  in  oblivion.  The  fyftem  of  New- 
ton, like  that  of  Copernicus,  is  fo  agreeable  to  the 
phenomena  of  nature,  and  fo  well  put  together,  that 
it  muft  laft  as  long  as  truth  and  reafon  endure,  although 
time  may  perhaps  bring  the  word  attraction  into  difufe; 
and  though  it  may  no  longer  be  thought  inherent  in 
matter,  yet  the  laws  of  gravitation,  as  they  are  now 
called,  and  on  which  this  fyftem  is  founded,  will  never 
be  forgotten.".  34 

It  was  alfo  in  Britain  that  the  firft  improvements  in  Aftronomi- 
aftronomical  inftruments  took  place.  The  celebrated  "1  inftru- 
mechanfc  and  watchmaker  Graham,  carried  the  accu-  mentsfirft 
racy  of  his  inftruments  toa  degree  which  furprifed  every  ,.mProvj "* 
one.  He  alfo  greatly  improved  the  principles  of  watch-  '  ' ' "'  '" 
work,  and  made  clocks  to  go  with  much  greater  regu- 
larity than  before.  The  old  eight  feet,  mural  arch  at 
Greenwich  was  alfo  conftruCted  by  him ;  as  was  a 
fmall  equatorial  feCtor  for  making  obfervations  out  of 
the  meridian:  but  he  is  chiefly  remarkabte  for  con- 
triving the  zenith  feCtor  of  24  feet  radius,  and  after- 
wards one  of  12\  feet,  by  which  Dr  Bradley  difcover- 
ed  the  aberration  of  the  fixed  ftars.  The  reflecting 
telefcope  which  had  been  invented  by  Gregory,  and 
executed  by  Newton,  was  greatly  improved  byMrHad- 
ley,  and  a  very  coivplete  and  powerful  inftrument  of 
that  kind  was  prefented  to  the  Royal  Society  in  1719. 
The  fame  gentleman  has  alfo  immortalized  his  memory 
by  the  invention  of  the  reflecting  quadrant,  which  he 
prefented  to  the  Society  in  1 731,  which  is  now  in  uni- 
verfal  ufeatfea;  and  without  which  all  improvements 
of  the  lunar  theory  would  have  been  ufelefs  for  deter- 
mining the  longitude,  through  the  want  of  an  inftru- 
ment proper  to  make  the  obfervations  with.  It  how- 
ever appears,  that  an  inftrument,  exaCtly  fimilar  to  this 
in  its  principles,  had  been  invented  by  Sir  Ifaac  New- 
ton ;  and  a  drfcription  of  it,  together  with  a  drawing, 
given  by  the  inventor  to  Dr  Halley,  when  he  was  pre- 
paring for  his  voyage  to  difcover  the  variation  of  the 
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needle  in  1701.  About  the  middle  of  this  century, 
the  constructing  and  dividing  of  large  aftronomical  in- 
struments was  carried  to  a  great  degree  of  perfection 
by  Mr  John  Bird  :  reflecting  telefcopes  were  equally 
improved  by  Mr  Short,  who  firft  executed  the  divided 
objeCt-glaSs  micrometer.  This  had  indeed  been  thought 
of  by  M.  Louville,  and  feveral  other  perfons  long  be- 
fore ;  and  a  defcription  of  one  nearly  agreeing  with 
that  of  Mr  Short  had  been  publilhed  in  the  Philofo- 
phical  Transactions  for  1753  :  but  had  it  not  been  for 
the  great  Skill  of  Mr  Short  in  figuring  and  centering 
glaSfes  of  this  kind,  it  is  very  probable  the  fcheme 
might  never  have  been  executed.  About  this  time 
alfo  Mr  Dollond  brought  refracting  telefcopes  to  fuch 
perfection,  that  they  became  fuperior  to  reflectors  of 
equal  length  ;  though  all  of  them  are  now  excelled  by 
thofe  of  Mr  Herfchel,  whofe  Telefcopic  difcoveries  have 
been  far  more  numerous  and  furpriiing  than  thofe  of 
33  any  other  aftronomer. 
Improve-  We  Shall  clofe  this  hiftory  with  a  Ihort  account  of  the 
merits  labours  of  the  principal  aftronomers  fince  the  building 
within  this  tnc  Royal  Obfervatories  at  Paris,  Greenwich,  and 
bft century  tjjC  app0intment  0f  Mr  Flamftead  to  the  office  of 
aftronomer  royal.  This  gentleman  not  only  made  ob- 
fervations  on  the  fun,  moon,  planets,  and  comets 
which  appeared  in  his  time,  but  on  the  fixed  ftars 
alfo,  of  which  lie  gave  a  catalogue  of  3000  :  many 
of  them  fo  fmall  that  they  cannot  be  difcerned  with- 
out the  help  of  a  telefcope  :  he  alfo  publilhed  new 
folar  fables,  and  a  theory  of  the  moon  according  to 
Horrox.  He  publilhed  a  very  curious  tract  on  the 
doiftrine  of  the  fphere,  in  which  he  Ihowed  how  to 
conftruCt  eclipfes  of  the  fun  and  moon,  as  well  as  oc- 
cnltations  of  the  fixed  ftars  by  the  moon  geometrically  ; 
and  it  was  upon  his  obfervations  that  Halley's  tables 
and  Newton's  theory  of  the  moon  were  conftruCted. 
Mr  Caffini  alfo  diftinguifhed  hiinfelf  very  confidera- 
bly.  He  ereCted  the  gnomon,  and  drew  the  famous 
meridian  line  in  the  church  of  Petronia  at  Borunia. 
He  enjoyed  his  office  more  than  40  years,  making 
many  obfervations  on  the  fun,  moon,  planets,  and  co- 
mets, and  greatly  amended  the  elements  of  their  mo- 
tions. The  office  was  continued  in  his  family,  and 
his  grandfon  ftill  enjoys  it.  Rcemer,  a  celebrated  Da- 
nifli  aftronomer,  firft  difcovered  the  progreffive  motion 
.  of  light  by  obferving  the  eclipfes  of  Jupiter,  and  read 
a  diuertation  upon  it  before  the  Royal  Academy  of 
Sciences  at  Paris  in  the  year  1675.  He  was  alfo  the 
firft  who  made  ufe  of  a  meridional  telefcope. 

Mr  Flamftead  was  fucceeded  in  171 9  by  Dr  Halley, 
"  the  greateft  aftronomer  (fays  M.  de  la  Lande)  with- 
out contradiction  in  England ;"  and,  adds  Dr  Long, 
"  I  believe  he  might  have  faid  in  the  whole  world." 
He  had  been  fent,  at  the  age  of  21,  by  King  Charles  II. 
to  the  iiland  of  St  Helena,  in  order  to  make  a  catalogue 
of  the  fouthern  ftars,  which  was  publilhed  in  1679.  In 
1 705,  he  pnbliftied  his  Synopfu  Aftronom'ne  Comethx, 
in  which,  after  immenfe  calculation,  he  ventured  to  pre- 
dict the  return  of  one  in  1 758  or  1 759.  He  alfo  publifli- 
ed  many  learned  dissertations  in  the  Philosophical  Trans- 
actions concerning  the  ufe  that  might  be  made  of  the 
next  tranfit  of  Venus  in  determining  thediftance  of  the 
fun  from  the  earth.  He  was  the  firft  who  difcovered  the 
acceleration  of  the  moon,  and  gave  a  very  ingenious  me- 
Vol.  II. 
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thod  of  finding  her  parallax  by  three  obferved  phafes  of 
a  folar  eclipfe.  He  compofed  tables  of  the  fun,  moon, 
and  all  the  planets;  and,  in  the  nine  years  in  which  lie 
was  at  Greenwich,  made  near  1500  obfervations  of  the 
moon  ;  all  which  he  compared  with  the  tables,  and  no- 
ted the  differences  j  and  thefe,  he  thought,  would  re- 
turn in  about  18  years.  He  recommended  the  method 
of  determining  the  longitude  by  means  of  the  moon's 
diftance  from  the  fun  and  certain  fixed  ftars.  He  was 
convinced  of  its  fuperior  excellence  ;  and  it  has  fince 
been  adopted  by  all  the  moft  eminent  aftronomers  in 
Europe.  It  is  at  prefent  the  only  fure  guide  to  the  ma- 
riner ;  and  the  great  perfection  to  which  it  is  now 
brought  is  much  owing  to  the  induftry  and  exertions 
of  Dr  Malkelyne,  the  prefent  aftronomer-royal,  to 
whom  we  are  indebted  for  the  publication  of  the  Nau- 
tical Almanac,  the  Requifite  Tables,  and  other  works 
of  the  utmoft  fervice  to  practical  aftronomy.  i4 

In  the  mean  time  an  attempt  was  made  in  France  to  True  figure 
meafure  a  degree  of  the  earth,  which  occafioned  a  very  of  the  earth 
warm  difpute  concerning  the  figure  of  it.  Caffini,  discovered, 
from  Picart's  meafure,  concluded  that  the  earth  was 
an  oblong  fpheroid  ;  but  Newton,  from  a  considera- 
tion of  the  laws  of  gravity  and  the  diurnal  motion  of 
the  earth,  had  determined  the  figure  of  it  to  be  an  ob- 
late fpheroid,  and  flatted  at  the  poles.  To  determine 
this  point,  Lewis  XV.  refolved  to  have  two  degrees 
of  the  meridian  meafnred  ;  one  under,  or  very  near  the 
equator  ;  and  the  other  as  near  the  pole  as  poffible. 
For  this  purpofe  the  Royal  Academy  of  Sciences  Cent 
M.  Maupertuis,  Clairault,  Camus,  and  Le  Monier,  to 
Lapland.  They  were  accompanied  by  the  Abbe  Ou- 
thier,  a  correfpondent  of  the  fame  academy.  They 
were  joined  by  M.  Celfius  profeiTor  of  anatomy  at  Up- 
fal  ;  and  having  fet  out  from  France  in  the  fpring  of 
the  year  1736,  returned  to  it  in  1737,  after  having 
fully  accomplished  their  errand.  On  the  fouthern  ex- 
pedition were  difpatched  M.  Godin,  Condamine,  and 
Bouguer,  to  whom  the  king  of  Spain  joined  Don 
George  Juan  and  Don  Anthony  de  Ulloa,  two  very 
ingenious  gentlemen  and  officers  of  the  marine.  They 
left  Europe  in  1735  ;  and  after  enduring  innumerable 
hardlhips  and  difficulties  in  the  execution  of  their  com- 
miffion,  returned  to  Europe  at  different  times,  and  by 
different  ways,  in  the  years  1744,  174 J,  and  1746. 
The  refult  of  this  arduous  talk  was  a  confirmation  of 
Newton's  investigation.  Picart's  meafure  was  revifed 
by  Caffini  and  De  la  Caille  ;  and,  after  his  errors  were 
corrected,  it  was  found  to  agree  very  well  with  the 
other  two.  On  this  occafion  too  it  was  difcovered,  that 
the  attraction  of  the  great  mountains  of  Peru  had  an 
effeCt  on  the  plumb-line  of  one  of  their  largeft  inftru- 
ments,  drawing  it  feven  or  eight  Seconds  from  the  true 
perpendicular. 

Dr  Halley,  dying  in  1742,  was  fucceeded  by  Dr 
Bradley,  who,  though  inferior  as  a  mathematician, 
greatly  exceeded  him  as  a  practical  aftronomer.  He 
was  the  firft  who  made  obfervations  with  an  accuracy 
Sufficient  to  deteCt  the  leffer  inequalities  in  the  motions 
of  the  planets  and  fixed  ftars.  Thus  he  difcovered  the 
aberration  of  light,  the  nutation  of  the  earth's  axis,  and 
was  able  to  make  the  lunar  tables  much  more  perfect 
than  they  had  ever  been.  He  alfo  obferved  the  places, 
and  computed  the  elements  of  the  comets  which  ap- 
3  H  peared 
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peared  in  the  years  1723,  1736,  1743,  and  1757-  He 
made  new  and  moll  accurate  tables  of  the  motions  of 
Jupiter's  fatellites,  from  his  own  obfervations  and 
thofe  of  Dr  Pound  ;  and  from  a  multitude  of  obferva- 
tions of  the  fun,  moon,  and  (tars,  was  enabled  to  give 
the  moft  accurate  table  of  mean  refractions  yet  extant, 
as  well  as  the  bed;  methods  of  computing  the  variations 
of  thole  re  fractions  anting  from  the  different  ftates  of 
the  air  as  indicated  by  the  thermometer  and  barome- 
ter. In  i7jo,  having  procured  a  very  large  tranfit 
inftrument  made  by  Mr  Bird,  and  a  new  mural  qua- 
drant of  brafs  eight  feet  radius,  he  began  to  make  ob- 
fervations with  redoubled  induftry  ;  fo  that  betwixt 
this  time  and  his  death,  which  happened  in  1762,  he 
made  obfervations  for  fettling  the  places  of  all  the  ftars 
in  the  Britiih  catalogue,  together  with  near  1500  pla- 
ces of  the  moon,  much  the  greater  part  of  which  lie 
compared  with  the  tables  of  Mr  Mayer. 

In  the  mean  time  the  French  aftronomers  were  affi- 
duous  in  their  endeavours  to  promote  the  fcience  of 
aftronomy.  The  theory  of  the  moon,  which  had  been 
given  in  a  general  way  by  Sir  Ifaac  Newton,  began  to 
be  particularly  confidercd  by  MefTrs  Clairault,  D'A- 
lembert,  Euler,  Mayer,  Simpfon,  and  Walmdy  j  tho' 
Clairault,  Euler,  and  Mayer,  diflinguifhed  themfelves 
beyond  any  of  the  reft,  and  Mr  Euler  has  been  particu- 
larly happy  in  the  arrangement  of  his  tables  for  theeafe 
and  expedition  of  computation.  He  was  excelled  in 
exactnefs,  however,  by  Mayer,  who  pnbliilied  his 
tables  in  the  Gottingen  Acts  for  1753.  In  thefe  the 
errors  in  longitude  never  exceeded  two  minutes  ;  and 
having  yet  farther  improved  them,  he  fent  a  copy  to 
the  lords  of  the  Britifti  admiralty  in  1755  ;  and  it 
was  this  copy  which  Dr  Bradley  compared  with  his 
obfervations,  as  already  mentioned.  His  laft  corrections 
of  them  were  afterwards  fent  over  by  his  widow  ;  for 
which  (he  and  her  children  received  a  reward  of  L.3000. 
Accurate  tables  for  Jupiter's  fatellites  were  alfo  com- 
pofed  by  Mr  Wargentin  a  moft  excellent  Swedilh  aftro- 
nomcr,  and  publifhed  in  the  UpfalActsin  1741  ;  which 
have  fince  been  corrected  by  the  author  in  fnch  a  man- 
ner as  to  render  them  greatly  fuperior  to  any  ever  pub- 
lifhed before. 

Amongft  the  many  French  aftronomers  who  contri- 
buted to  the  advancement  of  the  fcience,  we  are  parti- 
cularly indebted  to  M.  de  la  Caille,  for  a  moft  excel- 
lent fet  of  folar  tables,  in  which  he  has  made  allowan- 
ces for  the  attractions  of  Jupiter,  Venus,  and  the  moon. 
In  1750  he  went  to  the  Cape  of  Good  Hope,  in  order  to 
make  obfervations  in  concert  with  the  moft  celebrated 
aftronomers  in  Europe,  for  determining  the  parallax  of 
the  moon,  as  well  as  of  the  planet  Mars,  and  from 
thence  that  of  the  fun  ;  from  whence  it  appeared  that 
the  parallax  of  the  fun  could  not  greatly  exceed  10  fe- 
conds.  Here  he  re-examined  and  adjufted  the  places 
of  the  fouthern  ftars  with  great  accuracy,  and  mea- 
fured  a  degree  of  the  meridian  at  that  place.  In  Italy 
the  fcience  was  cultivated  with  the  greateft  affiduity  by 
Signior  Bianchini,  father  Bofcovich,  Frifi,  Manfredi, 
Zanotti,  and  many  others  j  in  Sweden  by  Wargen- 
tin already  mentioned,  Blingenftern,  Mallet,  and  Plan- 
man  ;  and  in  Germany,  by  Euler  elder  and  younger, 
Mayer,  Lambert,  Grifchow,  &c.    In  the  year  1760 
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all  the  learned  focieties  in  Europe  began  to  prepare  for 
obferving  the  tranfit  of  Venus  over  the  fun,  foretold  by 
Dr  Halley  upwards  of  80  years  before  it  happened, 
fhowing  at  the  fame  time  the  important  ufe  which 
might  be  made  of  it.  Unfortunately,  however,  for 
the  caufe  of  fcience,  many  of  the  aftronomers  fent  out 
to  obferve  this  phenomenon  were  prevented  by  una- 
voidable accidents  from  reaching  the  places  of  their 
deftination,  and  others  were  difappointed  by  the  bad- 
nefs  of  the  weather.  It  happened  alfo,  that  the  cir- 
cumftances  of  the  phenomenon  were  much  lefs  favour- 
able for  the  purpofe  of  determining  the  fun's  parallax 
than  had  been  expected  by  Dr  Halley,  owing  to  the 
faults  of  the  tables  he  made  ufe  of  :  fo  that,  notwith- 
ftanding  all  the  labours  of  aftronomers  at  that  time, 
they  were  not  able  to  determine  the  matter ;  and  even 
after  their  obfervations  in  1769,  when  the  circumftan- 
ces  of  the  tranfit  were  more  favourable,  the  parallax  of 
the  fun  remained  ftill  uncertain. 

Dr  Bradley  was  fucceeded  in  his  office  of  aftronomer- 
royal  by  Mr  Blifs  Savilian  profeffor  of  aftronomy  at 
Oxford  ;  who  being  in  a  very  declining  ftate  of  health 
at  the  time  of  his  acceffion  to  the  office,  did  not  enjoy 
it  long.  He  was  fucceeded  by  the  learned  Nevil 
Mafkelyne,  D.  D.  the  prefent  aftronomer-royal,  whofe 
name  will  be  rendered  immortal  by  his  affiduity  and 
fuccefs  in  bringing  the  lunar  method  of  determining 
the  longitude  at  fea  into  general  practice. 

Such  was  the  general  flate  of  aftronomy,  when  Mr 
Herfchel's  great  difcovery  of  augmenting  the  power  of 
telefcopes,  beyond  the  molt  fanguine  hopes  of  aftrono- 
mers, opened  at  once  a  fcene  altogether  nnlooked  for. 
By  this  indefatigable  obferver  we  are  made  acquainted 
with  a  new  primary  planet  attended  by  two  feconda- 
ries  belonging  to  our  folar  fyftem ;  fo  that  the  latter 
now  appears  to  have  double  the  bounds  formerly  affign- 
ed  to  it ;  this  new  planet  being  at  leaft  twice  the  di- 
ftance  of  Saturn  from  the  fun.  In  the  ftill  farther  di- 
flant  celeftial  regions,  among  the  fixed  ftars,  his  obfer- 
vations are  equally  furprifing  ;  of  which  we  fhall  only 
fay  with  Dr  Prieftley*,  "Mr  Herfchel's  late  diico-  *  £xplr, 
veries  in  and  beyond  the  bounds  of  the  folar  fyftem,  and  Oifcn, 
the  great  views  that  he  has  given  of  the  arrangement  vol.  vi. 
of  the  ftars,  their  revolutions,  and  thofe  of  the  im-  Pref- 
menfe  fyltems  into  which  they  are  formed,  are  pecu- 
liarly calculated  to  infpire  an  ardent  defire  of  feeing  fo 
great  a  fcene  a  little  more  unfolded.  Such  difcoveries 
as  thefe  give  us  a  higher  idea  of  the  value  of  our  be- 
ing, by  railing  our  ideas  of  the  fyftem  of  which  we 
are  a  part  ;  and  with  this  an  earneft  wifh  for  the  con- 
tinuance of  it." 

Sect.  I.  Of  the  apparent  Motions,  Magnitudes,  and 
Changes,  in  the  celeftial  Bodies,  as  feen  by  the 
naked  eye. 

As  the  true  motions  of  bodies  at  a  great  diftance  are 
to  be  gathered  only  from  a  careful  obfervation  of  their 
apparent  ones,  it  is  abfolutely  neceffary  for  thofe  who 
want  to  become  acquainted  with  the  true  motions  of 
the  heavenly  bodies,  to  know  perfectly  the  different 
changes  which  take  place  in  the  heavens  as  feen  from 
this  earth,  the  only  place  from  which  any  obfervation 
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can  be  made.  By  carefully  attending  to  thefe,  a  little 
knowledge  of  optics  will  enable  us  to  midcrftand  with 
,  great  certainty  not  only  the  true  fyftem  of  nature,  but 
alfo  what  appearance  the  heavens  would  make  to,» 
fpectator  placed  in  any  part  of  the  vifiblc  creation. 

The  fir  ft  and  molt  obvious  phenomenon  is  the  cjaily 
rifing  of  the  fun  in  the  call,  and  his  fctting  in  the  Weft ; 
after  which  the  moon  and  ftars  appear,  ftill  keeping  the 
fame  wefterly  courfe,  till  we  lofe  fight  of  them  al- 
together. This  cannot  be  long  taken  notice  of  be- 
fore we  muft  likewife  perceive  that  neither  the  fun  nor 
moon  always  rife  exactly  in  the  fame  point  of  the  hea- 
vens. If  we  begin  to  obferve  the  fun,  for  inftance, 
in  the  beginning  of  March,  we  will  find  that  he  feems 
to  rife  almoft  every  day  fenfibly  more  to  the  northward 
than  he  did  the  day  before,  to  continue  longer  above 
the  horizon,  and  to  be  more  vertical  at  mid-day. 
This  continues  till  towards  the  end  of  June,  when  he 
is  o'oferved  to  move  backward  in  the  fame  manner  ; 
and  this  retrograde  motion  continues  to  the  end  of  De- 
cember, or  near  it,  when  he  begins  again  to  move  for- 
wards, and  fo  on. 

The  motion  of  the  moon  through  the  heavens,  as 
well  as  her  appearance  at  different  times,  is  ftill  more 
remarkable  than  thofe  of  the  fun.  When  lhe  firft  be- 
comes vifible  at  the  time  (lie  is  called  the  new  moon, 
fhe  appears  in  the  weftern  part  of  the  heavens,  and 
feems  to  be  at  no  great  diftance  from  the  fun  himfelf. 
Every  night  lhe  not  only  increafes  in  fize,  but  removes 
to  a  greater  diftance  from  the  fun;  till  at  laft  fhe  ap- 
pears in  the  eaftern  part  of  the  horizon,  juft  at  the 
time  the  fun  difappears  in  the  weftern.  After  this  fhe 
gradually  moves  farther  and  farther  eaftward,  and 
therefore  rifes  every  night  later  and  later,  till  at  laft 
fhe  feems  to  approach  the  fun  as  nearly  in  the  eaft  as 
fhe  did  in  the  weft,  and  rifes  only  a  little  before  him  in 
the  morning,  as  in  the  firft  part  of  her  courfe  lhe  fet  in 
the  weftnot  longafter  him.  All  thefe  different  appear- 
ances are  completed  in  the  fpace  of  a  month ;  after 
which  they  begin  in  the  fame  order  as  before.  They 
are  not,  however,  at  all  times  regular ;  for  at  fome 
feafons  of  the  year,  particularly  in  harveft,  the  moon  for 
feveral  days  rifes  nearly  at  the  fame  hour  every  night. 

In  contemplating  the  ftars,  it  is  obferved  that  fome 
of  them  have  the  Angular  property  of  neither  rifing  in 
the  eaft  nor  fetting  in  the  weft ;  but  feem  to  turn 
round  one  immoveable  point,  near  which  is  placed  a 
fingle  ftar  called  the  pole,  or  pole-flar.  This  point  is 
more  or  lefs  elevated  according  to  the  different  parts 
of  the  earth  from  which  we  take  our  view.  The  inha- 
bitants of  Lapland,  for  inftance,  fee  it  much  more 
elevated  above  the  horizon,  or  more  vertical,  than  we 
do  ;  we  fee  it  more  vertical  than  it  appears  to  the  inha- 
bitants of  France  and  Spain ;  and  they,  again,  fee  it 
more  elevated  than  the  inhabitants  of  Barbary.  By 
continually  travelling  fouth,  this  ftar  would  at  length 
fcem  depreifed  in  the  horizon,  and  another  point  would 
appear  directly  oppofite  to  it,  round  which  the  ftars  in 
the  fouthern  part  of  the  horizon  would  feem  to  turn. 
In  this  part  of  the  heavens,  however,  there  is  no  ftar 
fo  near  the  pole  as  there  is  in  the  northern  part ;  nei- 
ther is  the  number  of  ftars  in  the  fouthern  part  of  the 
heavens  fo  great  as  in  the  northern.  Suppofing  us  ftill 
to  travel  fouthward,  the  north-pole  would  then  entirely 
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difappear,  and  the  whole  hemifphere  would  appear  to  Apparent 
turn  round  a  fingle  point  in  the  fouth,  as  the  northern  Motion, 

hemifphere  appears  to  us  to  turn  round  the  pole-flar. —  f^c' p 

The  general  appearance  of  the  heavens,  therefore, 
is  that  of  a  vaft  concave  fphere,  turning  round  two  points 
fixed  in  the  north  and  fouth  parts  of  it,  once  in  24hours.        40 

When  we  further  confider  the  ftars,  we  will  find  the  Fixed  ftar* 
greateft  part  of  them  to  keep  their  places  with  refpeit an<*  planets 
to  one  another;  that  is,  if  we  obferve  two  ftars  having 
a  certain  apparent  diftance  from  each  other  this  night, 
they  will  fcem  to  have  the  fame  to-morrow,  and  every 
other  fuccecding  night;  but  we  will  by  no  means  ob- 
ferve them  to  have  the  fame  places  either  with  re- 
fpect  to  the  fun  or  moon,  as  muft  be  eafily  underftood 
from  what  we  have  already  faid.  Neither  do  all  the 
ftars  in  the  heavens  appear  to  be  of  this  fixed  kind. 
Some  of  them,  on  the  contrary,  change  their  places  very 
remarkably  with  regard  to  the  fixed  ftars,  and  with  re- 
gard to  one  another.  Of  thefe,  five  were  only  obferved 
formerly ;  but  Mr  Herfchel  has  now  difcovered  a  fixth. 
They  are  diftinguifhed  by  the  appellation  of  planets, 
(from  vKavt,  to  err  or  wdnder);  and  called  by  the 
names  of  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  and 
the  Ceorgium  Sidus.  The  fixed  ftars  are  likewife  dif- 
tinguifhed from  the  planets  by  their  continually  exhi- 
biting that  appearance  which  is  called  the  fcintillation 
or  twinkling  of  the  Jlars.  This  is  faid  to  arife  from 
the  exceeding  miuutenefs  of  their  apparent  diameter ; 
fo  that  the  interpofition  of  any  little  fubftance,  of  which 
there  are  many  floating  in  the  atmofphere,  continually 
deprives  us  of  the  fight  of  them  ;  but  the  interpoling 
body  foon  changing  its  place,  we  again  fee  the  ftar, 
and  thus  the  twinkling  is  produced. 

Mercury  is  a  fmall  ftar,  but  emits  a  very  bright 
white  light;  though  by  reafon  of  his  always  keeping 
near  the  fun,  he  is  feldom  to  be  feen ;  and  when  he 
does  makes  his  appearance,  his  motion  towards  the  fun 
is  fb  fwift,  that  he  can  only  be  difcerned  for  a  fhort 
time.  He  appears  a  little  after  funfet,  and  again  a  lit- 
tle before  fimrife. 

Venus,  the  moft  beautiful  ftar  in  the  heavens,  known 
by  the  names  of  the  morning  and  evening  ftar,  like- 
wife  keeps  near  the  fun,  though  fhe  recedes  from  him 
almoft  double  the  diftance  of  mercury.  She  is  never 
feen  in  the  eaftern  quarter  of  the  heavens  when  the 
fun  is  in  the  weftern  ;  but  always  feems  to  attend  him 
in  the  evening,  or  to  give  notice  of  his  approach  in  the 
morning. 

Mars  is  of  a  red  fiery  colour,  and  always  gives  a 
much  duller  light  than  Venus,  though  fometimes  he 
equals  her  in  fize.  He  is  not  fubject  to  the  fame  li- 
mitation in  his  motions  as  Mercury  or  Venus;  but  ap- 
pears fometimes  very  near  the  fun,  and  fometimes  at 
a  great  diftance  from  him  ;  fometimes  rifing  when 
the  fun  fets,  or  fetting  when  he  rifes.  Of  this  planet' 
it  is  remarkable,  that  when  he  approaches  any  of  the 
fixed  (tars,  which  ail  the  planets  frequently  do,  thefe 
ftars  change  their  colour,  grow  dim,  and  often  become 
totally  invifible,  though  at  fome  little  diftance  from 
the  body  of  the  planet:  but  Mr  Herfchel  thinks  this' 
has  been  exaggerated  by  former  aftronomers. 

Jupiter  and  Saturn  likewife  often   appear  at  great' 

diftances  from  the  fun.  The  former  fhines  with  a  brighf 

white  light,  and  the  latter  with  a  pale  faint  one :  and 
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the  motion  of  Saturn  among  the  fixed  ftars  is  Co  flow, 
that,  unlefs  carefully  obferved,  he  will  not  be  thought 
to  move  at  all. 

Befides  the  motions  which  we  obferve  in  all  thefe 
planets,  their  apparent  magnitudes  are  very  different 
at  different  times.  Every  perfon  muft  have  obferved 
that  Venus,  though  fhe  conftantly  appears  with  great 
fplendor  is  not  always  equally  big;  and  this  apparent 
difference  of  magnitude  is  fo  remarkable,  that  lhe  ap- 
pears no  lefs  than  32  times  larger  at  fome  feafons  than 
at  others.  This  increafe  of  magnitude  is  likewife  very 
remarkable  in  Mars  and  Jupiter,  but  lefs  fo  in  Saturn 
and  Mercury. 

Though  we  have  thus  defcribed  the  motions  of  the 
planets  with  refpect  to  their  apparent  diftanccs  from 
the  fun,  they  by  no  means  appear  to  us  to  move  regu- 
larly in  the  heavens;  but,  on  the  contrary,  in  the  moft 
complex  and  confufed  manner  that  can  be  imagined, 
fometimes  going  forward,  fometimes  backward,  and 
fometimes  Teeming  to  be  ftationary.  They  all  feem 
to  defcribe  looped  curves  ;  but  it  is  not  known  when 
any  of  thefe  curves  would  return  into  themfelves,  ex- 
cept that  of  Venus,  which  returns  nearly  into  itfelf 
every  eighth  year.  On  each  fide  of  the  loops  they 
appear  ftationary ;  in  that  part  of  each  loop  near  the 
earth,  retrograde;  and  in  every  other  part  of  their 
path  direct. 

Thefe,  however,  are  not  the  only  moving  bodies 
which  are  to  be  obferved  in  the  celeftial  regions.  The 
fix  abovementioned  are  indeed  the  only  ones  which  ap- 
pear almoft  conftantly,  or  difappear  only  at  certain  in- 
tervals, and  then  as  certainly  return.  But  there  are  o- 
thers  which  appear  at  uncertain  intervals,  and  with  a 
very  different  afpect  from  the  planets.  Thefe  are  ve- 
ry numerous,  and  no  fewer  than  450  are  fuppofed  to  be- 
long to  our  folar  fyftem.  They  are  called  Comets,  from 
their  having  a  long  tail,  fomewhat  refembling  the  ap- 
pearance of  hair.  This,  however,  is  not  always  the 
cafe;  for  fome  comets  have  appeared  which  were  as 
well  defined  and  as  round  as  planets  :  but  in  general 
they  have  a  luminous  matter  diffufed  around  them,  or 
projecting  out  from  them,  which  to  appearance  very 
much  refembles  the  Aurora  Borealis.  When  thefe 
appear,  they  come  in  a  direct  line  towards  the  fun,  as 
if  they  were  going  to  fall  into  his  body  ;  and  after  hav- 
ing disappeared  for  fome  time  in  confequence  of  their 
proximity  to  that  luminary,  they  fly  off  again  on  the 
other  fide  as  fait  as  they  came,  projecting  a  tail  much 
greater  and  brighter  in  their  recefs  from  him  than 
when  they  advanced  towards  him ;  but,  getting  daily 
at  a  farther  diftance  from  us  in  the  heavens,  they  con- 
tinually lofe  of  their  fplendor,  and  at  laft  totally  dif- 
appear. Their  apparent  magnitude  is  very  different : 
fometimes  they  appear  only  of  the  bignefs  of  the  fixed 
Jtars ;  at  other  times  they  will  cqnal  the  diameter 
of  Venus,  and  fometimes  even  of  the  fun  or  moon. 
So,  in  1652,  Hevclius  obferved  a  comet  which  feem- 
ed  'not  inferior  to  the  moon  in  fize,  though  it  had 
not  fo  bright  a  fplendor,  but  appeared  with  a  pale 
and  dim  light,  and  had  a  difmal  afpect.  Thefe  bodies 
will  alfo  fometimes  lofe  their  fplendor  fuddenly,  while 
their  apparent  bulk  remains  unaltered.  With  refpect 
to  their  apparent  motions,  they  have  all  the  inequali- 
ties of  the  planets;  fometimes  feeming  to  go  forwards, 


fometimes  backwards,  and  fometimes  to  be  ftation-  Apparent 
ary.  Motion, 

Though  the  fixed  ftars  are  the  only  marks  by  which  &c- 
aftronomers  are  enabled  to  judge  of  the  courfes  of  the        ?l 
moveable  ones,  and  though  they  have  never  been  ob-  Fixed  ftars 
ferved  to  change  their  places;  yet  they  feem  not  to  be  feemingly 
endued  with  the  permanency  even  of  the  earth  and  deftruflible 
planets,  but  to  be  perifhable  or  deftructible  by  accci-  j*n<)gen«»- 
dent,  and  likewife  generable  by  fome  natural  canfe.    c" 
Several  ftars  obferved  by  the  ancients  are  now  no  more 
to  be  feen,  but  are  deftroyed  ;  and  new  ones  have  ap- 
peared, which  were  unknown  to  the  ancients.     Some 
of  them  have  alfo  difappeared  for  fome  time,  and  again 
become  vifible. 

We  are  alfo  affured  from  the  obfervations  of  aftrono- 
mers, that  fome  ftars  have  been  obferved  which  never 
were  feen  before,  and  for  a  certain  time  they  have  dif- 
tinguifhed  themfelves  by  their  fupcrlative  luftre ;  but 
afterwards  decreafing,  they  vanifhed  by  degrees,  and 
were  no  more  to  be  feen.  One  of  thefe  ftars  being  firft 
feen  and  obferved  by  Hipparchus,  the  chief  of  the  an- 
cient aftronomers,  let  him  upon  compofing  a  catalogue 
of  the  fixed  ftars,  that  by  it  pofterity  might  learn  whe- 
ther any  of  the  ftars  perifh,  and  others  are  produced 
afrefh. 

After  feveral  ages  another  new  ftar  appeared  to  Ty- 
cho  Brache  and  the  aftronomers  who  were  cotemporary 
with  him;  which  put  him  on  the  fame  defign  with 
Hipparchus,  namely,  the  making  a  catalogue  of  the 
fixed  ftars.     Of  this,  and  other  ftars  which  have  ap- 
peared fince  that  time,  we  have  the  following  hiftory  . 
by  Dr  Halley  :  "  The  firft  new  ftar  in  the  chair  ofDrHal- 
Caffiopeia,  was  not  feen  by  Cornelius  Gemma  on  the  ley'*  hifto- 
8th  of  November  1572,  who  fays,  he  that  night  con-ry°fnew 
fidered  that  part  of  the  heaven  in  a  very  ferene  fky,  ftars> 
and  faw  it  not :  but  that  the  next  night,  November  9, 
it  appeared  with  a  fplendor  furpaffing  all  the  fixed 
ftars,  and  fcarce  lefs  bright  than  Venus.    This  was  not 
feen  by  Tycho  Brache  before  the   nth  of  the  fame 
month  :  but  from  thence  he  allures  us  that  it  gradually 
decreafed  and  died  away,  fo  as  in  March  I J  74,  after 
fixteen  months,  to  be  no  longer  vifible ;  and  at  this 
day  no  figns  of  it  remain.     The  place  thereof  in  the 
fphere  of  fixed  ftars,  by  the  accurate  obfervations  of 
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the  fame   Tycho,   was 
530  45'  north  latitude. 

"  Such  another  ftar  was  feen  and  obferved  by  the 
fcholarsof  Kepler,  to  begin  to  appear  on  Sept.  30.  ft. 
vet.  anno  1604,  which  was  not  to  be  feen  the  day  be- 
fore :  but  it  broke  out  at  once  with  a  luftre  furpaffing 
that  of  Jupiter ;  and  like  the  former,  it  died  away 
gradually,  and  in  much  about  the  fame  time  difappear- 
ed totally,  there  remaining  no  footftcps  thereof  in  Ja- 
nuary 160J — 6.  This  was  near  the  ecliptic,  follow- 
ing the  right  leg  of  Serpentarius ;  and  by  the  obferva- 
tions of  Kepler  and  others,  was  in  7s  200  00'  «  i"J 
i(c  y,  with  north  latitude  i°  56'.  Thefe  two  feem  to 
be  of  a  diftinct  fpecies  from  the  reft,  and  nothing  like 
them  has  appeared  fince. 

"  But  between  them,  viz.  in  the  year  1 596,  we  have 
the  firft  account  of  the  wonderful  ftar  in  C'cIUj  Ceti, 
feen  by  David  Fabricius  on  the  ihird  of  Auguft, /A  vet* 
as  bright  as  a  ftar  of  the  third  magnitude  which  hat 
been  fince  fonnd  to  appear  and  difappear  periodically, 
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its  period  being  precifely  enough  fcven  revolutions  infix 
years,  though  it  returns  not  always  with  the  fame  luftre. 
Nor  is  it  ever  totally  extinguifhed,  butraay  at  all  times 
be  feen  with  a  fix-feet  tube.  This  was  lingular  in  its 
kind,  till  that  in  Collo  Cygni  was  difcovered.  It  pre- 
cedes the  firft  ftar  in  Aries  i°  40',  with  ij°  57'  fouth 
latitude. 

"  Another  new  ftar  was  firft  difcovered  by  "William. 
Janfonius  in  the  year  1600,  in  peflore,  or  rather  in 
eduliione,  Colli  Cygni,  which  exceeded  not  the  third 
magnitude.  This  having  continued  fome  years,  became 
at  length  fo  fmall,  as  to  be  thought  by  fome  to  have 
difappeared  entirely  :  but  in  the  years  i6j7>  1658,  and 
1659,  it  again  arofe  to  the  third  magnitude ;  tho'  foon 
after  it  decayed  by  degrees  to  the  fifth  or  fixth  magni- 
tude, and  to  this  day  is  to  be  feen  as  fuch  in  9s  180  38' 
a  ima  *  Y,  with  5  j°  29'  north  latitude. 

"  A  fifth  new  ftar  was  firft  feen  by  Hevelius  in  the 
year  1670,  on  July  15.  ft.  vet.  as  a  ftar  of  the  third 
magnitude,  but  by  the  beginning  of  Oftober  was  fcarce 
to  be  perceived  by  the  naked  eye.  In  April  following 
it  was  again  as  bright  as  before,  or  rather  greater  than 
of  the  third  magnitude,  yet  wholly  difappeared  about 
the  middle  of  Auguft.  The  next  year,  in  March  1672, 
it  was  feen  again,  but  not  exceeding  the  6th  magni- 
tude: lincewhen,  it  has  been  no  further  vifible,  though 
we  have  frequently  fought  for  its  return ;  its  place  is 
95  50  17'  a  ima  *  y,  and  has  lat.  north  470  28'. 

"  The  fixth  and  laft  is  that  difcovered  by  Mr  G.Kirch 
in  the  year  1686,  and  its  period  determined  to  be  of 
404^  days;  and  though  it  rarely  exceeds  the  fifth  mag- 
nitude, yet  it  is  very  regular  in  its  returns,  as  we  found 
in  the  year  1714.  Since  then  we  have  watched,  as  the 
abfenceof  the  moon  and  clearnefs  of  theweatherwould 
permit,  to  catch  the  firft  beginning  of  its  appearance 
in  a  fix-feet  tube,  that,  bearing  a  very  great  aperture, 
difcovers  moft  minute  ftars.  And  on  June  15,  laft,  it 
was  firft  perceived  like  one  of  the  very  leaft  telefcopi- 
cal  ftars :  but  in  the  reft  of  that  month  and  July,  it 
gradually  increafed,  fo  as  to  become  in  Augult  vifible 
to  the  naked  eye ;  and  fo  continued  all  the  month  of 
September.  After  that,  it  again  died  away  by  degrees; 
and  on  the  eighth  of  December,  at  night,  was  fcarce 
difcernible  by  the  tube  ;  and,  as  near  as  could  be  gueffed, 
equal  to  what  it  was  at  its  firft  appearance  on  June 
25th  :  fo  that  this  year  it  has  been  feen  in  all  near  fix 
months,  which  is  but  little  lefs  than  half  its  period ; 
and  the  middle,  and  confequently  the  greateft  bright- 
4j  nefs,  falls  about  the  10th  of  September." 
MrMon-  Concerning  the  changes  which  happen  among  the 
tanere'sac-  fixed  ftars,  Mr  Montanere,  profefTor  of  mathematics  at 
«.rot  of  Bononia,  gave  the  following  account,  in  a  letter  to  the 
Royal  Society,  dated  April  30th,  1670.  "  There  are 
now  wanting  in  the  heavens  two  ftars  of  the  fecond 
magnitude  in  the  ftern  of  the  fhip  Argo,  and  its  yard  ; 
Bayerus  marked  them  with  the  letters  0  and  y.  I  and 
others  obferved  them  in  the  year  1664,  upon  the  oc- 
cafion  of  the  comet  that  appeared  that  year :  when 
they  difappeared  firft,  I  know  not :  only  I  am  fure  that 
in  the  year  1668,  upon  the  10th  of  April,  there  was 
not  the  leaft  glimpfe  of  them  to  be  feen  ;  and  yet  the 
reft  about  them,  even  of  the  third  and  fourth  magni- 
tudes, remained  the  fame.  I  have  obferved  many  more 
changes  among  the  fixed  ftars,  even  to  the  number  of 


an  hundred,  though  none  of  them  are  fo  great  as  ihofe 
I  have  fhowed." 

The  late  improvements  in  aftronomy,  and  particu- 
larly thofe  in  the  conflruction  of  telefcopes,  have  now 
given  aftronomers  an  opportunity  of  observing  the 
changes  which  take  place  among  the  ftars  with  much 
greater  accuracy  than  could  be  formerly  done.  In  a 
paper  in  the  76th  volume  of  the  Philofophical  Tranf- 
aflions,  Mr  Edward  Pigot  gives  a  difTertation  on  the 
ftars  fufpefted  by  the  aftronomers  of  laft  century  to  be 
changeable.  For  the  greater  accuracy  in  the  invefli- 
gation  of  his  fubjeft,  he  divides  them  into  two  clafles ; 
one  containing  thofe  which  are  undoubtedly  change- 
able, and  the  other  thofe  which  are  only  fufpefted  to 
be  fo.  The  former  contains  a  lift  of  12  ftars,  from  the 
firft  to  the  fourth  magnitudes ;  including  the  new  one 
which  appeared  in  Cafliopeia  in  1572,  and  that  in  Ser- 
pentarins  in  1604 :  the  other  contains  the  names  of  38 
ftars  of  all  magnitudes,  from  the  firft  to  the  feventh. 
He  is  of  opinion,  that  the  celebrated  new  ftar  in  Caffio- 
peia  is  a  periodical  one,  and  that  it  returns  once  in 
150  years.  Mr  Keill  is  of  the  fame  opinion  ;  and  Mr 
Pigot  thinks,  that  its  not  being  obferved  at  the  expi- 
ration of  each  period  is  no  argument  againft  the  truth 
of  that  opinion;  "  fince  (fays  he),  perhaps,  as  with 
moft  of  ^he  variable,  it  may  at  different  periods  have 
different  degrees  of  luftre,  fo  as  fometimes  only  to  in- 
creafe  to  to  the  ninth  magnitude  ;  and  if  this  fhonld  be 
the  cafe,  its  period  is  probably  much  fhorter."  For 
this  reafon,  in  September  1782,  he  took  a  plan  of  the 
fmall  ftars  near  the  place  wfaerc  it  formerly  appeared, 
but  in  four  years  had  obferved  no  alteration. 

The  ftar  in  the  neck  of  the  Whale  had  alfo  been  ex- 
amined by  Mr  Pigot  from  the  end  of  1782  to  17S6, 
but  he  never  found  it  exceed  the  fixth  magnitude ; 
though  Mr  Goodricke  had  obferved  it  on  the  9th  of 
Auguft  to  be  of  the  fecond  magnitude,  and  on  the  3d 
of  September  the  fame  year  it  was  of  the  third  magni- 
tude. Mr  Pigot  deduced  its  period  from  its  apparent 
equality  with  a  fmall  ftar  in  the  neighbourhood,  and 
thence  found  it  to  be  320,  328,  and  337  days. 

The  moft  remarkable  of  thefe  changeable  ftars  is 
that  called  Algol,  in  the  head  of  Medufa.  It  had  long 
been  known  to  be  variable;  but  its  period  was  firft 
afcertained  by  Mr  Goodricke  of  York,  who  began  to 
obfervc  it  in  the  beginning  of  1783.  It  changes  con- 
tinually from  the  firft  to  the  fourth  magnitude ;  and 
the  time  taken  up  from  its  greateft  diminution  to  its 
leaft  is  found,  at  a  mean,  to  be  2  days  20  hours  49 
minutes  and  3  feconds.  During  four  hours  it  gradu- 
ally diminifhes  in  luftre,  which  it  recovers  during  the 
fucceeding  four  hours;  and  in  the  remaining  part  of  the 
period  it  invariably  preferves  its  greateft  luftre,  and 
after  the  expiration  of  the  term  its  diminution  again 
commences.  According  to  Mr  Pigot,  the  degree  of 
brightnefsof  this  ftar  when  at  its  minimum  is  variable 
in  different  periods,  and  he  is  of  the  fame  opinion  with 
regard  to  its  brightnefs  when  at  its  full ;  but  whether 
thefe  differences  return  regularly  or  not,  has  not  been 
determined. 

The  420th  of  Mayer's  catalogue  in  Leo,  has  lately 
been  lhewn  to  be  variable  by  Mr.  Koch.     Some  years 
before  1 782,  that  gentleman  perceived  it  undoubtedly 
fmallcr  than  the  419th  of  the  fame  catalogue.    In  Fe- 
bruary 
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bruary  that  year,  it  was  of  the  fame  brightnefs  with 
the  419th,  that  is,  of  the  feventh  magnitude.  In 
,Api'il  1733,  it  was  of  the  ninth  magnitude;  and  in 
the  fame  month  173.4,  it  was  of  the  tenth.  Mr  Pigot 
could  never  obferve  this  ftar,  though  he  frequently 
looked  for  it  with  a  night-glafs,  and  on  the  fifth  of 
April  1 78  j  with  a  three-feet  achromatictranfitinft.ru- 
ment. 

In  1 704,  Maraldi  obferved  a  variable  ftar  in  Hydra, 
■whofe  period  he  fettled  at  about  two  years,  though 
with  confiderable  variations :  but  from  the  obfervations 
even  of  Maraldi,  Mr  Pigot  concludes,  that  its  period 
was  then  only  494  days;  and  from  fome  others  made 
by  himfelf,  he  thinks  that  now  it  is  only  487  days  ;  fo 
that  fmce  the  time  of  Maraldi  it  has  ihortened  feven 
days.  The  particulars  relating  to  this  ftar  are  as  fol- 
low. 1.  When  at  its  full  brightnefs  it  is  of  the  fourth 
magnitude,  and  does  not  perceptibly  change  for  a  fort- 
night. 2.  It  is  about  fix  months  in  increafing  from 
the  tenth  magnitude  and  returning  to  the  fame  ;  fo 
that  it  may  be  confidered  as  invifible  during  that  time. 
3.  It  is  confiderably  more  quick,  perhaps  one  half 
more  fo,  in  its  increafe  than  in  its  decreafe.  4.  Though 
when  at  its  full  it  may  always  be  flyled  a  ftar  of  the 
fourth  magnitude,  it  does  not  conftantly  attain  the 
fame  degree  of  brightnefs,  but  the  differences  are  very 
final].  This  ftar  is  the  30th  of  Hydra  in  Hevelius's 
catalogue,  and  is  marked  by  him  of  the  fixth  magni- 
tude. 

The  new  ftar  in  Serpentarius,  obferved  by  Kepler, 
feems  to  have  been  of  the  fame  nature  with  that  of 
Caffiopeia ;  and  Mr.  Pigot  therefore  looks  upon  it  alio 
to  be  a  periodical  one,  though,  after  taking  a  plan  of 
the  neareft  ftarsin  that  part  of  the  heavens,  in  the  year 
1782,  he  could,  in  four  years  time,  perceive  no  altera- 
tion. 

The  variation  of  the  ftar  (3  Lyrse  was  difcovered  by 
Mr  Goodricke  abovementioncd,  who  fufpects  its  pe- 
riod to  be  fix  days  nine  hours;  which  coincides  with 
the  opinion  of  Mr  Pigot. 

The  new  ftar  near  the  Swan's  Head,  obferved  by  Don 
Anthelme  in  December  1669,  foon  became  of  the  third 
magnitude,  and  difappeared  in  1672.  Mr  Pigot  has 
conftantly  looked  for  it  fince  November  1781,  but 
without  fuccefs.  He  is  of  opinion,  that  had  it  only 
increafed  to  the  10th  or  nth  magnitude,  he  would 
have  feen  it,  having  taken  a  plan  of  all  the  neighbour- 
ing fmall  ftars. 

The  next  variable  ftar  in  Mr  Pigot's  catalogue  is 
the  »  Antinoi,  whofe  variation  and  period  he  difco- 
vered in  1785.  From  his  corrected  obfervations,  he 
concludes  that  it  continues  at  its  greateft  brightnefs 
40  hours  without  decrcafing  ;  it  is  66  hours  after  it 
begins  to  decreafe  before  it  comes  to  its  full  diminu- 
tion ;  after  which  it  continues  ftationary  for  30  hours 
more,  and  then  increafes  for  36  hours.  In  every  pe- 
riod it  feems  to  acquire  its  full  brightnefs,  and  to  be 
equally  decreafed. 

The  variable  ftar  in  the  Swan's  Neck  was  obferved 
for  three  years.  The  period  of  this  ftar  had  been 
fettled  by  Maraldi  and  Caflini  at  405,  and  by  M.  Le 
Gcntil  at  40J.3  days;  but  from  a  mean  of  the  ob- 
fervations of  Mr  Pigot,  it  appears  to  be  only  329. 
"  Perhaps  (fays  he)  its  period  is  irregular;  to  deter- 
mine which  fcveral  intervals  of  1 5  years  ought  to  lie 


taken  ;  and  I  am  much  inclined  to  believe  that  it  will  Apparent 
be  found  only  396  days  21  hours."     The  particulars  Motion, 
relating  to  this  ftar  are  :  1.  When  at  its  full  bright-  .  c" 
nefs  it  undergoes  no  perceptible  change  for  a  fortnight. 
2.  It  is  about  three  months  and  an  half  in  increafing 
from  the  nth  magnitude  to  its  full  brightnefs,  and 
the  fame  indecreafmg;  for  which  reafon  it  maybe 
confidered  as  invifible  during  fix  months.     3.  It  does 
not  always  attain  the  fame  degree  of  luftre,  being 
fometimes  of  the  fifth  and  fometimes  of  the  feventh 
magnitude.  53 

In  1600,  G.  Jaufonius  difcovered  a  variable  ftar  in  Swan's 
the  bread  of  the  Swan,  which  was  afterwards  obferved  treaft. 
by  different  aftronomers,  and  fuppofed  to  have  a  period 
of  about  ten  years.  The  refults  of  Mr  Pigot's  calcu- 
lations from  the  obfervations  of  former  aftronomers 
are,  1.  That  it  continues  in  full  luftre  for  five  years. 
2.  It  decreafes  rapidly  for  two  years.  3.  It  is  invifible 
to  the  naked  eye  for  four  years.  4.  It  increafes  (lowly 
during  feven  years.  5.  All  thefe  changes  are  com- 
pleted in  18  years.  6.  It  was  at  its  viburnum  at  the 
end  of  the  year  1663.  7.  It  does  not  always  increafe 
to  the  fame  degree  of  brightnefs,  being  fometimes  of 
the  third,  and  at  others  only  of  the  fixth  magnitude. 
"  I  am  entirely  ignorant  (fays  Mr.  Pigot)  whether  it 
is  fubjeft  to  the  fame  changes  in  this  century,  having 
not  met  with  any  feries  of  obfervations  on  it ;  but  if 
the  above  conjectures  are  right,  it  will  be  at  its  mini- 
mum in  a  very  few  years.  Since  November  1781  I 
have  conftantly  feen  it  of  the  fixth  magnitude.  Some- 
times I  have  ftifpected  that  it  has  decreafed  within 
thefe  two  laft  years,  though  in  a  very  fmall  degree." 

ThelaftftarinMr.  Pigot's firftclafs  is  the  0  Cephei, 
whofe  variation  was  difcovered  by  Mr.  Goodricke.  Its 
changes  are  very  difficult  to  be  feen,  unlefs  it  is  obfer- 
ved at  the  times  of  its  greateft  and  leaft  brightnefs. 
The  refnlt  of  the  obfervations  hitherto  made  upon  it 
are,  that  its  period  confifts  of  J  days  8  hours  37'  on 
a  mean.  The  following  obfervations  relate  to  fome 
ftars  of  the  fecond  clafs.  ^4 

1.  Hevelius's  6th  Caffiopese  was  miffing  in  1782,  Stars,  the 
nor  could  Mr  Pigot  find  it  in  1 783  and  1 784.  variation 

2.  for  46th  Avidromedas,  faid  to  be  variable,  but  the  of  which  U 
evidence  is  not  convincing  to  Mr  Pigot.  lefscertain. 

3.  Flamftead's  50,  52,  Andromedse,  and  Hevelius's 
41  Andromedse.  The  pofition  and  characters  of  thefe 
ftars  differ  considerably  in  different  catalogues,  and 
fome  of  them  are  faid  by  Caflini  to  have  difappeared 
and  reappeared.  Mr  Pigot  therefore  gives  their  com- 
parative brightnefs  as  obferved  intheyearsi783,  1784, 
and  1785,  during  which  time  he  docs  not  mention  any 
particular  change. 

4.  Tycho's  20th  Cceti.  "  This  (fays  Mr  Pigot) 
muft  be  the  ftar  which  Hevelius  faid  had  difappeared, 
being  Tycho's  fecond  in  the  Whale's  Belly.  There 
can  hardly  be  any  doubt  that  it  is  the  x>  mifplaced  by 
Tycho.    This£  is  of  the  fourth  or  fifth  magnitude." 

5.  <r,  or  the  17th  Eridani  of  Ptolemy  and  Ulug 
Beigh.  Flamftead  fays  he  could  not  fee  this  ftar  in 
1691  and  1692;  butin  1782,  1783,  and  1784,  Mr  Pigot 
obferved  in  that  place  one  of  the  feventh  magnitude, 
which  appeared  always  of  the  fame  luftre. 

6.  Flamftead's  41  Tauri  was  fuppofed  by  Caflini  to 
be  either  a  new  or  variable  ftar;  but  Mr  Pigot  thinks 
there  is  no  reafon  to  be  of  that  opinion.    "  That  it  is 
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nor  new  (fays  he)  is  evident,  fince  it  is  Ulug  Beigh's 
26th  and  Tycho's  43d. 
,  7.  A  ftar  about  2i  north  of  $3  Eridani,  and  47 
Eridani.  Caflini  fuppofed  the  firft  of  thefe  ftars  to  be  a 
new  one,  and  that  it  was  not  vifible  in  1664.  He 
mentions  another  ftar  thereabouts,  which  he  alfo 
efteemed  a  new  one. 

8.  y  Canis  Majoris.  Maraldi  could  not  fee  this  ftar 
in  1670 ;  but  in  1692  and  1693  it  appeared  of  the 
fourth  magnitude.  Mr  Pigot  made  frequent  obferva- 
tions  upon  it  from  1782  to  1786,  bin  could  perceive 
no  variation. 

9.  «,  /3  Geminorum.  "  If  either  of  thefe  ftars  (fays 
our  author)  have  changed  in  brightnefs,  it  is  probable 
the /2.  In  1783,  1784,  and  178  J,  the  0  was  undoubt- 
edly brighter  than  «." 

10.  %  Leonis.  According  to  Montanari,  this  ftar 
was  hardly  vifible  in  1693.  In  1783,  1784,  and  1785, 
it  was  of  the  fifth  magnitude.  By  Tycho,  Flamftead, 
Mayer,  Bradley,  &c.  it  is  marked  of  the  fourth. 

11.  4  Leonis.  This  ftar  is  faid  to  have  difappeared 
before  the  year  1667,  but  according  to  Mr  Pigot's 
obfervations,  was  conftantly  of  the  fifth  or  fixth  mag- 
nitude fince  1783. 

12.  2jth  Leonis.  In  1783  our  author  firft  percei- 
ved that  this  ftar  was  miffing,  and  could  not  per- 
ceive it  in  1 784  and  1 785,  even  with  a  tranfit  inftru- 
ment. 

13.  Bayer's  ;'  Leonis,  or  Tycho's  16  Leonis,  was 
not  vifible  in  1709,  nor  could  it  be  feen  in  1785.  It 
is  a  different  ftar  from  the  i  Leonis  of  the  other  cata- 
logues, though  Tycho's  defcription  of  its  place  is  the 
fame. 

14.  £  Urfas  Majoris.  This  ftar  is  fufpefted  to 
change  in  brightnefs,  on  account  of  its  being  marked 
by  Tycho,  the  prince  of  HefTe,  &c.  of  the  fecond 
magnitude,  while  Hevelius,  Bradley  and  others  have 
marked  it  of  the  third.  In  1786,  and  for  three  years 
before  it  appeared  as  a  bright  ftar  of  the  fourth  mag- 
nitude. 

1  J.  »  Virginis.  This  is  fuppofed  to  be  variable,  be- 
cause Flamftead,  on  the  27th  of  January  1680,  could 
not  fee  it  ;  but  he  obferved  it  in  1677,  and  fome  years 
afterwards.  Mr  Pigot  obferved  it  frequently  in  1784 
and  1 78  J,  and  found  it  a  ftar  of  the  fixth  magnitude 
■without  any  perceptible  change. 

16.  Bayer's  ftar  of  the  fixth  magnitude  i°  fouth  of 
g  Virginis.  "  This  ftar  (fays  Mr  Pigot)  is  not  in  any 
of  the  nine  catalogues  that  I  have.  Maraldi  looked 
for  it  in  vain  ;  and  in  May  1785  I  could  not  fee  the 
leaft  appearance  of  it.  It  certainly  was  not  of  the 
eighth  magnitude. 

1 7.  A  ftar  in  the  northern  thigh  of  Virgo,  marked 
by  Ricciolus  of  the  fixth  magnitude,  could  not  be  feen 
by  Maraldi  in  1 709  :  nor  was  it  of  the  ninth  magni- 
tude, if  at  all  vifible  in  178  J. 

18.  The  91  and  92  Virginis.  In  1785,  one  of 
thefe  ftars,  probably  the  91,  was  miffing ;  the  remain- 
ing one  is  of  the  fixth  or  feventh  magnitude. 

19.  a  Draconis.  Mr  Pigot  coincides  in  opinion  with 
Mr  Herfchel,  that  this  ftar  is  variable.  Bradley,  Flam- 
ftead, &c.  mark  it  of  the  fecond  magnitude,  but  in 
1786  it  was  only  a  bright  fourth.  It  was  frequently 
examined  by  Mr  Pigot  from  the  4th  of  Oftober  1782, 
but  without  any  alteration  being  perceived. 


&c. 


20.  Bayer's  ftar  in  the  weft  fcale  of  Libra.     Maral-  Apparent 
di  could  not  fee  this  ftar,  and  it  was  likewife  invifible  Motion, 
to  Mr  Pigot  in  1784  and  1785. 

21.  N°  6  of  Ptolemy  and  Ulug  Beigh's  unformed  in 
Libra.  This  ftar  is  not  mentioned  in  any  other  cata- 
logues than  the  above.  Mr  Pigot  frequently  obferved 
a  little  ftar  of  the  feventh  magnitude  very  near  its 
place. 

22.  «.  Libras.  This  ftar  is  thought  to  be  variable  ; 
but  Mr  Pigot  is  not  of  that  opinion,  though  "  certainly 
(fays  he)  it  is  rather  fingular,  that  Hevelius,  whofe  at- 
tention was  directed  to  that  part  of  the  heavens  to 
find  Tycho's  nth,  did  not  find  the  «  ;  and  the  more  fo, 
as  he  has  noticed  two  much  fmaller  ftars  not  far  from 
it.  During  thefe  three  years  I  have  found  the  *  con- 
ftantly of  the  fifth  magnitnde." 

23.  Tycho's  nth  Libras.  Mr  Pigot  is  of  opinion 
that  no  fuch  ftar  as  this  ever  exiftcd  ;  and  that  it  is  no 
other  than  the  «■  with  an  error  of  2  degrees  of  longi- 
tude. 

24.  33  Serpent! s.  This  ftar  was  miffing  in  1784; 
nor  could  it  be  perceived  with  a  night-glafs  in  1785. 

25.  A  ftar  marked  by  Bayer  near  1  urfas  majoris. 
This  ftar  could  not  be  feen  by  Caffini  ;  nor  was  Mr 
Pigot  able  to  difcover  it  with  a  night-glafs  in  1782. 

26.  The  f,  or  Ptolemy  and  Ulug  Beigh's  14th  Ophi- 
uchi,  or  Flamftead's  36th.  Mr  Pigot  has  no  doubt 
that  this  is  the  ftar  which  is  faid  to  have  difappeared 
before  the  year  1695  ;  and  it  is  evident  that  it  was 
not  feen  by  Hevelius.  In  1784  and  1785  Mr  Pigot 
found  it  of  the  fourth  or  fifth  magnitude  :  but  he  is 
far  from  being  certain  of  its  having  undergone  any 
change,  efpecially  as  it  has  a  fouthern  declination  of 
26  degrees-;  for  which  reafon  great  attention  mull 
be  paid  to  the  ftate  of  the  atmofphere. 

27.  Ptolemy's  13th  and  18th  Ophiuchi,  fourth  mag- 
nitude. Mr  Pigot  is  of  opinion  that  thefe  ftars  are 
mifplaced  in  the  catalogues.  The  18 th  of  Ptolemy 
he  thinks  ought  to  be  marked  with  a  north  latitude 
inftead  of  a  fouth,  which  would  make  it  agree  near- 
ly with  Flamftead's  58th;  and  he  is  alfo  of  opinion 
that  the  13th  of  Ptolemy  is  the  40th  of  Flamftead. 

28.  c  Sagittarii.  Mr  Herfchel,  as  well  as  Mr  Pi- 
got, is  of  opinion,  that  this  ftar  has  probably  changed 
its  magnitude,  though  the  reafon  feems  only  to  be  the 
great  difagreement  concerning  it  among  the  different 
catalogues  of  ftars. 

29.  8  Serpentis.  This  ftar,  according  to  Mr  Mon- 
tanari, is  of  variable  magnitude  ;  but  Mr  Pigot  never 
could  perceive  any  alteration. 

30.  Tycho's  27th  Capricorni  was  miffing  in  Heve- 
lius's  time,  and  Mr  Pigot  could  not  find  it  with  a 
tranfit  inftrument. 

31.  Tycho's  22d  Andromedas,  and  0  Andromedas. 
Mr  Caffini  informs  us,  that  in  his  time  the  former  had 
grown  fo  fmall  that  it  could  fcarcely  be  feen  ;  and  Mr 
Pigot,  that  no  ftar  was  to  be  feen  its  place  in  1784 
and  1 78  J  :  but  he  is  of  opinion  that  Caffini  may  have 
miftaken  the  0  Andromedas  for  the  22d  ;  for  which 
reafon  he  obferved  this  ftar  three  years,  but  without 
any  alteration  in  its  brightnefs. 

32.  Tycho's  19th  Aquarii.  Hevelius  fays  that  this 
ftar  was  miffing,  and  that  Flamftead  could  not  fee  ic 
with  his  naked  eye  in  1679.  Mr  Pigot  could  not  fee 
it  in  1782;  but  is  perfuaded  that  it  is  the  fame  with 

Flamftead's 


432 

Apparent 

Motion, 

&c. 


A       S 


R       O       N       O       M       Y. 


Sett.  I. 


55 
Wollaf- 
ton's     me- 
thod of  dif- 
covering 
variations 
among  the 
fixed   liars. 


Flamftead's  j6th  marked  f  by  Bayer,  from  which  it 
is  only  a  degree  and  an  half  diltant.  The  53d  of 
Flamftead,  marked /in  Ptolemy's  catalogue,  is  a  dif- 
ferent ftar. 

33.  La  Caille's  483  Aquarii  was  firft  difcovered  to 
be  miffing  in  1778,  and  was  not  vifible  in  1783  and 

17S4. 

Befides  thefe  there  are  feveral  others  certainly  vari- 
able, but  which  cannot  be  feen  in  this  country.  There 
are  fome  alfo  fufpectcd  to  be  variable,  but  for  which 
Mr  PigoL  thinks  there  is  no  reafon.  Mr  Herfchel  alfo 
gives  ltrong  reafons  for  not  laying  great  flrefs  on  all 
the  obfervations  by  which  new  ftars  have  been  faid  to 
be  difcovered.  Mr  Pigot  allures  us  from  repeated  ex- 
perience, that  even  more  than  a  fingle  obfervation,  if 
not  particularifed  and  compared  with  neighbouring 
ftars,  is  very  little  to  be  depended  upon  ;  different 
ftreaksof  the  clouds,  the  ftate  of  the  weather,  &c.  ha- 
ving often  caufed  him  to  err  a  whole  magnitude  in  the 
brightnefs  of  the  ftar. 

As  thefe  changes  to  which  the  fixed  ftars  are  liable 
do  not  feem  to  be  fubject  to  any  certain  rule,  Mr  Wol- 
lafton  has  given  an  eafy  method  of  obferving  whether 
they  do  take  place  in  any  part  of  the  heavens  or  not, 
and  that  without  much  expence  of  inflruments  or  wafte 
of  time,  which  are  great  objections  to  aftronomical  ob- 
fervations in  general.  His  firft  idea  was,  that  the 
work  mould  be  undertaken  by  aftronomers  in  general ; 
each  taking  a  particular  diftrict  of  the  heavens,  and 
from  time  to  time  obferving  the  right  afcenfion  and 
declination  of  every  ftar  in  that  fpace  allotted  to  him, 
framing  an  exact  map  of  it,  and  communicating  their 
obfervations  to  one  common  place  of  information. 
This  method,  however,  being  too  laborious,  he  next 
propofes  the  noting  down  at  the  time,  or  making  a 
drawing  of  what  one  feeswhile  they  are  obferving.  A 
drawing  of  this  kind  once  made,  would  remain,  and 
could  be  confulted  on  any  future  occafion;  and  if  done 
at  firft  with  care,  a  tranfient  review  would  difcover 
whether  any  fenfible  change  had  taken  place  fincc  it 
was  laft  examined,  which  could  not  fo  well  be  done  by 
catalogues  or  verbal  defcription.  For  this  purpofe  he 
recommends  the  following  method  :  "To a  night-glafs, 
but  of  DollonJ's  conftruction,  which  magnifies  about 
fix  times,  and  takes  in  about  as  many  degrees  of  a 
great  circle,  I  have  added  crofs  wires  interfering  one 
another  at  an  angle  of  45  degrees.  More  wires  may 
be  croffed  in  other  directions  j  but  I  apprehend  thefe 
will  be  fufficient.  This  telefcope  I  mount  on  a  polar 
axis.  One  coarfely  made,  and  without  any  divifions 
on  its  circle  of  declination,  will  anfwer  the  purpofe,  as 
there  is  no  great  occafisn  for  accuracy  in  that  refpect  ; 
but  as  the  heavenly  bodies  are  more  readily  followed 
by  an  equatorial  motion  of  the  telefcope,  fo  their  re- 
lative politions  are  much  more  eafily  diicerned  when 
they  are  looked  at  conftantly  as  in  the  fame  direction. 
An  horizontal  motion,  except  in  the  meridian,  would 
be  apt  to  miftead  the  judgment.  It  is  fcarcely  necef- 
fary  to  add,  that  the  wires  muft  ftand  fo  as  for  one  to 
defcribe  a  parrallel  of  the  equator  nearly ;  another  will 
then  be  a  horary  circle,  and  the  whole  area  will  be 
divided  into  eight  equal  fectors. 

"  Thus  prepared,  the  telefcope  is  to  be  pointed  to  a 
known  flar,  which  is  to  be  brought  into  the  centre  or 
common  interfedtiou  of  all  the  wires.    The  relative  po- 


fitions  of  fuch  other  ftars  as  appear  within  the  field  are  Apparent 
to  be  judged  of  by  the  eye  ;  whether  at  \,  \,  or  ^  from  Motion, 
the  centre  towards  the  circumference,  or  vice  verfa  ;  fcc- 
and  fo  with  regard  to  the  neareft  wire  reflectively. 
Thefe,  as  one  fees  them,  are  to  be  noted  down  with  a 
black-lead  pencil  upon  a  large  meflage-card  held  in  the 
hand,  upon  which  a  circle  fimilarly  divided  is  ready 
drawn.  One  of  three  inches  diameter  feems  moft con- 
venient. The  motion  of  the  heavenly  bodies  in  fuch 
a  telefcope  is  fo  flow,  and  the  noting  down  of  the  ftars 
fo  quickly  done,  that  there  is  commonly  full  time  for 
it  without  moving  the  telefcope.  When  that  is  want- 
ed, the  principal  ftar  is  eafily  brought  back  again  into 
the  centre  of  the  field  at  pleafure,  and  the  work  refu- 
med.  After  a  little  practice,  it  is  aftonifliing  how 
near  one  can  come  to  the  truth  in  this  way  :  and  tho' 
neither  the  right  afcenfions  nor  the  declinations  are 
laid  down  by  it,  nor  the  diftances  between  the  ftars 
meafured  ;  yet  their  apparent  fuuations  being  preferved 
in  black  and  white,  with  the  day  and  year,  and  hour, 
if  thought  neceflary,  written  underneath,  each  card 
then  becomes  a  regifter  of  the  then  appearance  of  the 
heavens ;  which  is  eafily  re-examined  at  any  time  with 
little  more  than  a  tranfient  view  ;  and  which  will  yet 
fliow,  on  the  firft  glance,  if  there  fhould  have  happened 
in  it  any  alteration  of  confequence." 

Fig.  35.  (hows  part  of  the  corona  borealis  delineated  in  pIate 
this  manner,  and  which  was  afterwards  fully  taken  down  j_xvi. 
by  making  the  ftars  a,  fi,  y,  f,  t,  f,  3-,  /,  «,  v,  p,  c,  and 
t  fucceffively  central ;  and  thefe  were  joined  with  fome 
of  the  ftars  of  Bootes,  for  the  fake  of  connecting  the 
whole,  and  united  into  one  map,  as  reprefented  fig.  37. 

In  obferving  in  this  way,  it  is  evident,  that  the 
places  of  fuch  ftars  as  happen  to  be  under  or  very 
near  any  of  the  wires  are  more  to  be  depended  upon 
than  thofe  which  are  in  the  intermediate  fpaces,  efpe- 
cially  if  towards  the  edges  of  the  fields  ;  fo  alfo  thofe 
which  are  neareft  to  the  centre,  becaufe  better  defined, 
and  more  within  the  reach  of  one  wire  or  another.  For 
this  reafon,  different  ftars  of  the  fame  fet  mufl  fuc- 
ceffively be  made  central,  or  brought  towards  one  of 
the  wires,  where  any  fufpicion  arifes  of  a  miftake,  in 
order  to  approach  nearer  to  a  certainty  ;  but  if  the 
ftand  of  the  telefcope  be  tolerably  well  adjufted  and 
fixed,  this  is  foon  done. 

In  fuch  a  glafs  it  is  feldom  that  light  fufficient  for 
difcerning  the  wires  is  wanting.  When  an  illuminator 
is  required,  a  piece  of  card  or  white  pafteboard  projec- 
ting on  one  fide  beyond  the  tube,  and  which  may  be 
brought  forward  occafionally,  is  better  than  any  other. 
By  cutting  acrofs  a  fmall  fegment  of  the  object-glafs, 
it  throws  a  fufficient  light  down  the  tube  though  the 
candle  be  at  a  great  diftance,  and  one  may  lofe  fight  of 
the  falfe  glare  by  drawing  back  the  head,  and  moving 
the  eye  a  little  to  one  fide,  when  the  fmall  ftars  will  be 
feen  as  if  no  illuminator  was  there.  See  a  delineation 
of  the  principal  fixed  ftars,  with  the  apparent  path  of 
the  fun  among  them,  on  plate  LXIV.  and  LXV.  $& 

A  very  remarkable  appearance  in  the  heavens  is  that  Galaxy,  <* 
called  the  galaxy ,  or  mi  Iky -way.  This  is  a  broad  circle,  milky- 
in  fome  places  double,  but  for  the  moft  part  fingle,  fur-  way- 
rounding  the  whole  celeftial  concave.    It  is  of  a  whitifli 
colour,  fomewhat  refembling  a  faint  aurora  borealis  ; 
but  Mr  Brydonc,  in  his  journey  to  the  top  of  mount 
^Etna,  found  that  phenomenon  to  make  a  glorious  ap- 
pearance 
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Appear-     pearance,  being,  as  he  exprefTcs  it,  like  a  pure  flame 

anccsofCe-  that  fhot  acrofs  the  heavens. 

t  rial  Bo-  'p^g  onjy  appearancCj  befides  thofe  already  men- 
■lefcopes.  t'oncd,  which  are  very  obfervable  by  the  unaffifted  eye, 

w_v 1  are  thofe  unexpected  obfeurations  of  the  fun  and  moon, 

commonly  called  edipfes.  Thefe  are  too  well  known, 
and  attract  the  attention  too  much,  to  need  any  par- 
ticular defcription.  We  have,  however,  accounts  very 
well  authenticated,  of  obfeurations  of  the  Tun  continu- 
ing for  a  much  longer  time  than  a  common  eclipfe  pof- 
sj       fibly  can  do,  and  likewife  of  the  darknefs  being  much 

Sclipfcs.  greater  than  it  ufually  is  on  fuch  occafions  :  and  that 
thefe  accounts  are  probably  true,  we  (hall  afterwards 
have  occafion  to  obferve. 

Sect.  II.  Of  the  Appearances  of  the  Celeflial  Bodies 
as  feat  through  Tetefcopes. 

I.  The  fun,  tho'  to  human  eyes  fo  extremely  bright 
and  fplendid,  is  yet  frequently  obferved,  even  through  a 
telefcope  of  but  very  fmall  powers,  to  have  dark  fpots 
on  hisTurface.  Thefe  were  entirely  unknown  before 
the  invention  of  telefcopes,  though  they  are  fometimes 
of  fufKcient  magnitude  to  be  difcerned  by  the  naked 
eye,  only  looking  through  a  fmoked  glafs  to  prevent 

58  the  brightnefs  of  the  luminary  from  deftroying  the 
Solar  fpots  fight.  The  fpots  are  faid  to  have  been  firfl  difcovered 
■when  firfb  jn  t]le  year  I0II  ;  arlt]  (be  honour  of  the  difcovery  is 
iifcovcred.  d;fpUteci  betwixt  Galileo  and  Scheiner,  a  German  Jefuit 

at  Ingoldftadt.  But  whatever  merit  Scheiner  might 
have  in  the  priority  of  the  difcovery,  it  is  certain  that 
Galileo  far  exceeded  him  in  accuracy,  though  the  work 
of  Scheiner  has  confiderable  merit,  as  containing  ob- 
fervations  fele&ed  from  above  3000,  made  by  himfelf. 
Since  his  time  the  fubject  has  been  carefully  ftudied  by 
all  the  aftronomers  in  Europe  ;  the  refult  of  whofe  obfer- 

59  vations,  as  given  by  Dr  Long,  is  to  the  following  purpofe. 
Dr  Long's  There  is  great  variety  in  the  magnitudes  of  the 
account  of  f0iar  fp0ts  .  tf{e  difference  is  chiefly  in  fuperficial  ex- 
tent of  length  and  breadth  ;  <heir  depth  or  thicknefs 
is  very  fmall :  fome  have  been  fo  large,  as  by  compu- 
tation to  be  capable  of  covering  the  continents  of  Alia 
and  Africa  ;  nay,  the  whole  furface  of  the  earth,  or 
even  five  times  its  furface.  The  diameter  of  a  fpot, 
when  near  the  middle  of  the  difk,  is  meafured  by  com- 
paring the  time  it  takes  in  pafllng  over  a  crofs  hair  in 
a  telefcope,  with  the  time  wherein  the  whole  difk  of 
the  fun  palies  over  the  fame  hair  ;  it  may  alfo  be  mea- 
fured by  the  micrometer  ;  and  by  either  of  thefe  me- 
thods we  may  judge  how  many  times  the  diameter  of 
the  fpot  is  contained  in  the  diameter  of  the  fun.  Spots 
are  fubject.  to  increafe  and  diminution  of  magnitude, 
and  feldom  continue  long  in  the  fame  Hate.  They  are 
of  various  lhapes  ;  molt  of  them  having  a  deep  black 
nucleus  furrounded  by  a  dufky  cloud,  whereof  the  in- 
ner parts  near  the  black  are  a  little  brighter  than  the 
ontfkirts.  They  change  their  fhapes,  fomething  in  the 
manner  that  our  clouds  do ;  though  not  often  fo  fud- 
deuly  :  thus,  what  is  of  a  certain  figure  to-day,  fhall, 
to-morrow,  or  perhaps  in  a  few  hours,  be  of  a  diffe- 
rent one  ;  what  is  now  but  one  fpot,  fliall  in  a  little 
time  be  broken  into  two  or  three  ;  and  fometimes  two 
or  three  fpots  fliall  cnalefce,  and  be  united  into  one. 
Dr  Long,  many  years  fince,  while  he  was  viewing 
the  image  of  the  fun  through  a  telefcope  cait  upon 
white  paper,  faiv  one  roundifh  fpot,    by  eftimation 
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not  much  lefs  than  the  diameter  of  our  earth,  break 
into  two,  which  receded  from  one  another  with 
prodigious  velocity.  This  obfervation  was  lingular  at 
the  time  ;  for  though  feveral  writers  had  taken  notice 
of  this  after  it  was  done,  none  of  them  had  been  ma- 
king any  obfervation  at  the  lime  it  was  actually  doing. 

The  number  of  fpots  on  the  fun  is  very  uncertain '; 
fometimes  there  are  a  great  many,  fometimes  very  few ; 
and  fometimes  none  at  all.  Scheiner  made  obferva- 
tions  on  the  fun  from  1611  to  1629  ;  and  fays  he  ne- 
ver found  his  difk  quite  free  of  fpots,  excepting  a  few 
days  in  December  1624.  At  other  times  he  frequent- 
ly law  20,  30,  and  in  the  year  1625  he  was  able  to 
count  50  fpots  on  the  fun  at  a  time.  In  an  interval  af- 
terwards of  20  years,  from  i6jo  to  1670,  fcarce  any 
fpots  were  to  be  feen,  and  fince  that  time  fome  years 
have  furnifhed  a  great  number  of  fpots,  and  others  none 
at  all ;  but  fince  the  beginning  of  the  laft  century,  not 
a  year  paffed  wherein  fome  were  not  feen  ;  and  at  pre- 
fent,  fays  MrCafiiui,  in  his  Elemens  d'  Ajironomie  pub- 
lifhed  in  1740,  they  are  fo  frequent,  that  the  fun  is 
feldom  without  fpots,  and  often  fhov.'s  a  good  number 
of  them  at  a  time. 

From  thefe  phenomena,  it  is  evident,  that  the 
fpots  are  not  endowed  with  any  permanency,  nor  are 
they  at  all  regular  in  their  lhape,  magnitude,  number, 
or  in  the  time  of  their  appearance  or  continuance. 
Hevelius  obferved  one  that  arofe  and  vanilhed  in  16  or 
17  hours  ;  nor  has  any  been  obferved  to  continue 
longer  than  70  days,  which  was  the  duration  of  one  in 
the  year  1676  :  thofe  fpots  that  are  formed  gradually, 
are  gradually  diflblved  ;  while  thofe  thatarife  fuddenly, 
are  for  the  moft  part  fuddenly  diffolved.  When  a  fpot 
difappears,  that  part  where  it  was  generally  becomes 
brighter  than  the  reft  of  the  fun,  and  continues  fo  for 
feveral  days  ;  on  the  other  hand,  thofe  bright  parts 
(called/ictt/d?,  as  the  others  are  called  ??iaculte)  fome- 
times turn  to  fpots. 

The  folar  fpots  appear  to  have  a  motion  which 
carries  them  acrofs  the  fun's  difk.  Every  fpot,  if  it 
continues  long  enough  without  being  diffolved,  appears 
to  enter  the  fun's  difk  on  the  eaft  fide,  to  go  from 
thence  with  a  velocity  continually  increaling  till  it  has 
gone  half  its  way  ;  and  then  to  move  flower  and  flower, 
till  it  goes  off  at  the  weft  fide,  after  which  it  difap- 
pears for  about  the  fame  fpace  of  time  that  it  fpent  in 
croffing  the  difk,  and  then  enters  upon  the  eaft  fide 
again,  nearly  in  the  fame  place,  and  croffes  it  in  the 
fame  tract,  and  with  the  fame  unequal  motion  as 
before.  This  apparent  inequality  in  the  motion  of  the 
fpots  is  purely  optical,  and  is  in  fuch  proportion  as  de- 
monftrates  them  to  be  carried  round  equably  or  in  a 
circle,  the  plane  of -which  continued  pa{Tes  through  or 
near  the  eye  of  a  fpectator  upon  the  earth. 

Befides  the  real  changes  of  the  fpots  already  men- 
tioned, there  is  another  which  is  purely  optical,  and  is 
owing  to  their  being  feen  on  a  globe  differently  turned 
towards  us.  If  we  imagine  the  globe  of  the  fun  to 
have  a  number  of  circles  drawn  upon  its  furface,  all 
paffing  through  the  poles,  and  cutting  iiis  equator  at 
equal  diftances,  thefe  circles  which  we  may  call  meri- 
dians, if  they  were  vifible,  would  appear  to  us  at  un- 
equal diftances,  as  in  fig.  2.  Now,  fuppofe  a  fpot 
were  round,  and  fo  large  as  to  reach  from  one  meri- 
dian to  another,  it  would  appear  round  only  ztg,  when 
it  was  in  the  middle  of  that  half  of  the  globe  which  is  to- 
3  I  wards 
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wards  our  earth  ;  for  then  we  view  the  fall  extent  of  it 
in  length  and  breadth  :  in  every  other  place  it  turns 
away  from  us,  and  appears  narrower,  though  of  the 
fame  length,  the  farther  it  is  from  the  middle  ;  and  on 
its  coming  on  at  a,  and  going  off  at  //,  it  appears  as 
fmall  as  a  thread,  the  thin  edge  being  then  all  that 
we  fee. 

The  motion  of  the  fpots  is  in  the  order  of  the  figns 
(the  fame  way  that  all  motions  in  the  folar  fyftem, 
thofe  of  the  comets  alone  excepted,  are  performed)  ; 
and  therefore,  as  the  earth  revolves  round  the  fun  the 
fame  way  with  the  folar  fpots,  one  of  thefe  will  appear 
to  remain  longer  on  the  difk  than  it  would  otherwife 
do  if  the  earth  remained  at  reft.  Thus,  in  fig.  3.  let 
A  B  C  D  be  the  orbit  of  the  earth,  abed  the  equa- 
tor of  the  fun  ;  let  a  be  a  fpot  feen  in  the  middle  of 
the  difk  by  a  fpectator  upon  the  earth  at  A.  The 
fpot  being  carried  round  through  bed,  according  to 
the  order  of  the  letters,  will  in  about  25  days  bring  it 
again  to  a:  but  during  that  interval,  the  earth  will  be 
got  to  B,  and  the  middle  of  the  difk  at  b  ;  fo  that 
about  two  days  more  will  intervene  before  a  fpectator 
upon  the  earth  at  C  will  view  it  in  the  middle  of  the 
then  apparent  difk  at  c.  There  are,  however,  but  few 
instances  of  fuch  returning  fpots ;  fo  that  Scheiner,  out 
of  his  multitude  of  obfervations,  found  only  three  or 
four  of  this  kind. 

As  fig.  2.  is  an  orthographic  projection  of  meridians 
on  the  fun's  difk,  it  may  be  thought  that  they  would 
fhow  the  apparent  diurnal  motion  of  the  fpots ;  fo  that, 
for  example,  a  fpot  which  to-day  at  noon  is  in  the  me- 
ridian marked  a,  would  to-morrow  at  noon  be  in  that 
marked  b,  the  next  day  in  that  marked  c,  and  fo  on  : 
but  Scheiner  fays,  that,  cafting  the  fun's  picture  on 
paper  through  a  telefcope,  the  diflance  between  the 
place  of  a  fpot  at  noon  any  given  day  and  the  place  at 
noon  the  day  immediately  preceding,  or  the  day  imme- 
diately following,  will  be  greater  when  the  fpot  is  near 
the  circumference  of  the  difk  than  according  to  the  or- 
thographic projection  it  ought  to  be.  This  deviation 
of  fpots  he  thought  owing  to  the  refraction  of  the 
glaffes  in  the  telefcope  being  greater  near  the  circum- 
ference than  in  the  middle  ;  and  he  was  confirmed  in 
this  opinion,  by  finding,  that  if  fpots  were  obferved  by 
letting  the  fun  fhine  through  a  fmall  hole  without  a 
glafs,  upon  white  paper  held  at  a  good  diflance  from 
the  hole  in  a  dark  room,  their  places  would  then  be 
every  day  according  to  the  orthographic  projection. 
But  he  found  this  method  of  obferving  the  folar  fpots 
attended  with  great  difficulties.  Another  proof  that 
this  deviation  of  the  folar  fpots  is  occafioned  by  the 
different  refraction  of  the  glaffes  of  the  telefcope,  is 
deduced  from  the  following  experiment.  Our  author 
pierced  with  a  needle  12  fmall  holes  at  equal  diftances 
in  a  thin  plate  of  brafs  ;  and  placing  the  plate  before 
the  glaffes  of  a  fliort  telefcope,  let  the  fun  fhine  through, 
receiving  12  bright  fpots  upon  a  white  paper  placed  in 
fuch  a  manner  that  the  light  might  fall  perpendicularly 
upon  it.  Here  alfo  he  found  the  diftances  between 
the  fpots  near  the  outfide  greater  than  between  thofe 
in  the  middle  ;  whereas,  when  he  received  them  upon 
paper  without  any  gla/fes,  the  fituation  of  the  bright 
ipots  exactly  correfponded  to  that  of  the  fmall  holes  in 
the  plate. 
The  face  of  the  fun,  when  clear  of  fpots,  feen  by 


the  naked  eye  through  a  fmoked  or  coloured  glafs,  or  Appear- 
through  a  thin  cloud,  or  the  vapours  near  the  horizon,  ancesofCe. 
appears  all  over  equally  luminous  :  but  when  viewed  lelllal  Bo* 
thro'  the  telefcope,  the  glaffes  being  fmoked  or  colour-  SIef  \  r° 
ed,  befides  the  difference  between  the  faculaj  and  the  • 
other  parts,  the  middle  of  the  difk  appears  brighter 
than  the  outfkirts  ;  becaufe  the  light  is  darted  more 
directly  towards  us  from  the  middle  than  from  any 
other  part,  and  the  faculas  appear  more  diftinctly  near 
the  fides,  as  being  on  a  darker  ground  than  in  the 
middle.  (,i 

The  phenomena  of  the  folar  fpots,  as  delivered  by  Account  of 
Scheiner  and  Hevelius,  may  be  fummed  up  in  the  their  phc- 
followmg  particulars.  1.  Every  fpot  which  hath  a  n°rnena  py 
nucleus,  or  considerably  dark  part,  hath  alfo  an  umbra,  [fere''' 
or  fainter  fhade,  furrounding  ir.  2.  The  boundary 
betwixt  the  nucleus  and  umbra  is  always  diftinct  and 
well  defined.  3.  The  increafe  of  a  fpot  is  gradual,  the 
breadth  of  the  nucleus  and  umbra  dilating  at  the  fame 
time.  4.  In  like  manner,  the  decreafe  of  a  fpot  is  gra- 
dual, the  breadtli  of  the  nucleus  and  umbra  contracting 
at  the  fame  time.  J.  The  exterior  boundary'' of  the 
umbra  never  confifts  of  fharp  angles  ;  but  is  always  cur- 
vilinear, how  irregular  foever  the  outline  of  the  nucle- 
us may  be.  6.  The  nucleus  of  a  fpot,  whilft  on  the  de- 
creafe, often  changes  its  figure  by  the  umbrse  encroach- 
ing irregularly  upon  it,  infomuch  that  in  a  fmall  fpace 
of  time  new  encroachments  are  difcernible,  whereby  the 
boundary  betwixt  the  nucleus  and  umbra  is  perpetually 
varying.  7.  It  often  happens,  bythefe  emcroachments, 
that  the  nucleus  of  a  fpot  is  divided  into  two  or  more 
nuclei.  8.  The  nuclei  of  the  fpots  vanifli  fooner  than 
the  umbra.  9.  Small  umbrae  are  often  feen  without 
nuclei.  10.  Anumbraofanyconfiderablefizeisfeldom 
feen  without  a  nucleus  in  the  middle  of  it.  11.  When 
a  fpot  which  confifled  of  a  nucleus  and  umbra  is  about 
to  difappear,  if  it  is  not  fucceeded  by  a.  f acuta,  or  fpot 
brighter  than  the  reft  of  the  difk,  the  place  where  it 
was  is  foon  after  not  diftinguifhed  from  the  reft. 

In  the  Philofophical  Tranfanctions,  Vol.  LXIV.  Dr 
Wilfon,  profeflbr  of  aftronomy  at  Glafgow,  hath  given 
a  diifertation  on  the  nature  of  the  folar  fpots,  and  men- 
tions the  following  appearances.  1.  When  the  fpot  is 
about  to  difappear  on  the  weftern  edge  of  the  fun's  limb, 
the  eaftern  partof  the  umbra  firft contracts,  then  vanifh- 
es,  the  nucleus  and  weftern  part  of  the  umbra  remain- 
ing ;  then  the  nucleus  gradually  contracts  and  vanifhes, 
while  the  weftern  part  of  the  umbra  remains.  At  laft 
this  difappears  alfo ;  and  if  the  fpot  remains  long  enough 
to  become  again  vifible,  the  eaftern  part  of  the  umbra 
firft  becomes  vifible,  then  the  nucleus  ;  and  when  the 
fpot  approaches  the  middle  of  the  difk,  the  nucleus 
appears  environed  by  the  umbra  on  all  fides,  as  already 
mentioned.  2.  When  two  fpots  lie  very  near  to  one 
another,  the  umbra  is  deficient  on  that  fide  which  lies 
next  the  other  fpot :  and  this  will  be  the  cafe,  though 
a  large  fpot  fhould  be  contiguous  to  one  much  fmaller ; 
the  umbra  of  the  large  fpot  will  be  totally  wanting  on 
that  fide  next  the  fmall  one.  If  there  are  little  fpots 
on  each  fide  of  the  large  one,  the  umbra  does  not  to- 
totally  vanifh  ;  but  appears  flattened,  or  prefled  in  to- 
wards the  nucleus  on  each  fide.  When  the  little  fj>ot3 
difappear,  the  umbra  of  the  large  one  extends  itfelf  as 
ufual.  This  circumftance,  he  obferves,  may  fometimes 
prevent  the  difappcarance  of  the  umbra  in  the  manner 
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abovementioned  ;  fo  that  the  weftern  umbra  may  dif- 
appear  before  the  nucleus,  if  a  fmall  fpot  happens  to 
break  out  on  that  fide. 

In  the  fame  volume,  p.  337.  Mr  Wollafton  obferves, 
that  the  appearances  mentioned  by  Dr  Wilfon  are  not 
conftant.  He  pofitively  affirms,  that  the  faculas  or 
bright  fpots  on  the  fun  are  often  converted  into  dark 
ones.  "  I  have  many  times  (fays  he)  obferved,  near 
the  eaftern  limb,  a  bright  facula  juft  come  on,  which 
has  the  next  day  fhown  itfelf  as  a  fpot,  though  I  do 
not  recoiled  to  have  feen  fuch  a  facula  near  the  weftern 
one  after  a  fpot's  difappearance.  Yet,  I  believe,  both 
thefe  circumftances  have  been  obferved  by  others ;  and 
perhaps  not  only  near  the  limbs.  The  circumftance 
of  the  faculae  being  converted  into  fpots  I  think  I  may 
be  fure  of.  That  there  is  generally  (perhaps  always) 
a  mottled  appearance  over  the  face  of  the  fun,  when 
carefully  attended  to,  I  think  I  may  be  as  certain.  It 
is  moft  vifible  towards  the  limbs,  but  I  have  undoubt- 
edly feen  it  in  the  centre ;  yet  I  do  not  recoiled:  to 
have  obferved  this  appearance,  or  indeed  any  fpots  to- 
wards his  poles.  Once  I  faw  with  a  twelve-inch  re- 
flector, a  fpot  burft  to  pieces  while  I  was  looking  at  it. 
I  could  not  expect  fuch  an  event,  and  therefore  cannot 
be  certain  of  the  exact  particulars;  but  the  appearance, 
as  it  ftruck  me  at  the  time,  was  like  that  of  a  piece  of 
ice  when  darned  on  a  frozen  pond,  which  breaks  to 
pieces  and  Hides  in  various  directions."  He  alfo  ac- 
quaints us,  that  the  nuclei  of  the  fpots  are  not  always 
in  the  middle  of  the  umbrae ;  and  gives  the  figure  of  one 
feen  November  13th  1773,  which  is  a  remarkable  in- 
ftance  to  the  contrary.  Mr  Dunn,  however,  in  his  new 
Atlas  of  the  Mundane  Syftem,  gives  fome  particulars 
very  different  from  the  above.  "  The  face  of  the  fun 
(fays  he)  has  frequently  many  large  black  fpots,  of  va- 
rious forms  and  dimenfions,  which  move  from  eaft  to 
weft,  and  round  the  fun,  according  to  fome  obferva- 
tions  in  2J  days,  according  to  others  in  26,  and  ac- 
cording to  fome  in  27  days.  The  black  or  central  part 
of  each  fpot  is  in  the  middle  of  a  great  number  of 
very  fmall  ones,  which  permit  the  light  to  pafs  be- 
tween them.  The  fmall  fpots  are  fcarce  ever  in  con- 
tact with  the  central  ones :  but  what  is  moft  remark- 
able when  the  whole  fpot  is  near  the  limb  of  the  fun, 
the  furrounding  fmall  ones  form  nearly  a  ftraight  line, 
and  the  central  part  projects  a  little  over  it,  like  Saturn 
in  his  ring." 

The  fpots  are  by  no  means  confined  to  one  part  of 
the  fun's  difk ;  though  we  have  not  heard  of  any  be- 
ing obferved  about  his  polar  regions ;  and  though  their 
direction  is  from  eaft  to  weft,  yet  the  paths  they  de- 
fcribe  in  their  courfe  over  the  difk  are  exceedingly 
different ;  fometimes  being  ftraight  lines,  fometimes 
curves,  fometimes  defcending  from  the  northern  to  the 
fouthern  part  of  the  difk,  fometimes  afcending  from 
the  fouthern  to  the  northern,  &c.  This  was  obferved 
by  Mr  Derham  (Philof.  Tranf.  N°  330),  who  hath 
given  figures  of  the  apparent  paths  of  many  different 
fpots,  wherein  the  months  in  which  they  appeared,  and 
their  particular  progrefs  each  day,  are  marked. 

Befides  thefe  fpots,  there  are  others  which  fometimes 
appear  very  round  and  black,  travelling  over  the  difk  of 
the  fun  in  a  few  hours.  They  are  totally  unlike  the  o- 
thers,  and  will  be  fhown  to  proceed  from  an  interpofition 
of  the  planets  Mercury  and  Venus  between  the  earth 


and  the  fun.     Excepting  the  two  kinds  of  fpots  above-  Appear- 
mentioned,  however,  no  kind  of  object  is  difcovered  ancesofCe- 
011  the  furface  of  the  fun,  but  he  appears  like  an  im-  'e.ftia| i  BcT 
menfe  ocean  of  elementary  fire  or  light.  tTV  '" 

2.  With  the  moon  the  cafe  is  very  different.     Many  > ^— J 

darkifh  fpots  appear  in  her  to  the  naked  eye ;    and,         63 
through  a  telefcope,  their  number  is  prodigioufly  in-  Telefcopie 
creafed  :  fhe  alfo  appears  very  plainly  to  be  more  pro-  vl(:w  otthe 
tuberant  in  the  middle  than  at  the  edges,  or  to  have 
the  figure  of  a  globe,  and  not  a  flat  circle.     When  the 
moon  is  horned  or  gibbous,  the  one  fide  appears  very 
ragged  and  uneven,  but  the  other  always  exactly  de- 
fined and  circular.  The  fpots  in  the  moon  always  keep 
their  places  exactly;  never  vaniihing,  or  going  from 
one  fide  to  the  other,  as  thofe  of  the  fun  do.     We 
fometimes  fee  more  or  lefs  of  the  northern  and  fouthern, 
and  eaftern  and  weftern  part  of  the  difk  or  face ;  but 
this  is  owing  to  what  is  called  her  libration,  and  will 
hereafter  be  explained. 

The  aftronomersFlorentius,  Langrenus,  JohnHeve- 
lius  of  Dantzick,  Grimaldus,  Ricciolus,  Caffini,  and  M. 
de  la  Hire,  have  drawn  the  face  of  the  moon  as  fhe  is 
feen  through  telefcopes  magnifying  between  200  and 
300  times.  Particular  care  has  been  taken  to  note  all 
the  fhining  parts  in  her  furface ;  and,  for  the  better 
diftinguifhing  them,  each  has  been  marked  with  a  pro- 
per name.  Langrenus  and  Ricciolus  have  divided  the 
lunar  regions  among  the  philofophers,  aftronomers,  and 
other  eminent  men;  but  Hevelius  and  others,  fearing 
left  the  philofophers  lhould  quarrel  about  the  diviiionof 
their  lands,  have  endeavoured  to  fpoil  them  of  their 
property,  by  giving  the  names  belonging  to  different 
countries,  iflands,  and  feas  on  earth,  to  different  parts 
of  the  moon's  furface,  without  regard  to  fituation  or 
figure.  The  names  adopted  by  Riccioli,  however,  are 
thofe  which  are  generally  followed,  as  the  names  of 
Hifparchus  Tycho,  Coper?iicus,  &c.  are  more  pleafing 
to  aftronomers  than  thofe  of  Africa,  the  Mediterranean 
Sea,  Sicily,  and  Mount  .ffitna.  On  Plate  LXIII.  is  a 
tolerably  exaft  reprefentation  of  the  full  moon  in  her 
mean  libration,  with  the  numbers  to  the  principal  fpots 
according  to  Riccioli,  Caffini,  Mayer,  &c.  The  afteriik 
refers  to  one  of  the  volcanoes  difcovered  by  Dr  Her- 
fchel,  to  be  afterwards  more  particularly  noticed.  The 
names  are  as  follow : 

20  Pitams. 

21  Tycho. 

22  Eudoxus. 

23  Ariftoteles. 

24  Manilius. 

25  Menelaus. 

26  Hermes. 

27  Pollidonius. 

28  Dionyfius. 

29  Plinius. 
C  Calharina  Cyrillus. 

3    (_  Theophilus. 
31  Fracaflorius. 

C  Promontorium  acutum 
3    (_  Cenforinus. 

33  Meflala. 

34  Promontorium  fomnii. 

35  Proclus. 

36  Cleomedes. 

37  Snellius  et  Furnerius. 
3  I  2  38  PetaYius. 


Herfchel's  Volcano. 

Grimaldus. 

Galileus. 

Ariftarchus. 

Keplerus. 

Gaflendus 

Shikardus. 

Harpalus. 

8  Heraclides. 

9  Lanfbergius. 

10  Reinoldus. 

11  Copernicus 

12  Helicon. 

13  Capuanus. 

14  Bullialdus. 

15  Eratolthenes. 

16  Timocharis. 

17  Plato. 

18  Archimedes. 

19  Infula  Sinus  Medii. 
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D  Mare  Nectaris. 
£  Mare  Tranquilitatis. 
F  Mare  Serenitatis. 
C  Mare  Foecunditatis. 
#Mare  Crifium. 


Hate 
LXIX. 

64 
Mercury 
appears  al- 
ways e- 
<jually  lu- 
minous. 


65 
Spots, 
when  firft 
dif covered 
on  the  difk 
of  Venus. 


66 
Caffini's 
obferva- 
tions. 


3S  Petavius. 

39  Langrenus 

40  Taruntius. 
A  Mare  Humorum. 
B  Mare  Nubium. 
C  Mare  Imbrium. 

We  have  already  obferved,  that  when  the  planet 
Mars  approaches  any  of  the  fixed  ftars,  they  lofe  their 
light,  and  fometimes  totally  difappear  before  he  feems 
to  touch  them :  but  it  is  not  fo  with  the  moon ;  for 
though  flie  very  often  comes  in  betwixt  us  and  the  ftars, 
they  preferve  their  luftre  till  immediately  in  feeming 
contact  with  her,  when  they  fuddenly  difappear,  and 
as  fuddenly  re-appear  on  the  oppofite  fide.  When  Sa- 
turn, however,  was  hid  by  the  moon  in  June  1 762, 
Mr.  Dunn,  who  watched  his  appearance  at  the  emerfion, 
obferved  a  kind  of  faint  fhadow  to  follow  him  for  a 
little  from  the  edge  of  the  moon's  difk.  This  appear- 
ance is  reprefented  fig.  88.  . 

3.  Mercury,  when  looked  at  through  telefcopes 
magnifying  about  200  or  300  times,  appears  equally 
luminous  throughout  his  whole  furface,  without  the 
leaft  dark  fpot.  He  appears  indeed  to  have  the  fame 
difference  of  phafes  with  the  moon,  being  fometimes 
horned,  fometimes  gibbous,  and  fometimes  ihining  al- 
moft  with  a  round  face,  though  not  entirely  full,  be- 
caufe  his  enlightened  fide  is  never  turned  directly  to- 
wards us,  unlefs  whenfo  near  the  fun  as  to  be  invifible  ; 
but  at  all  times  perfectly  well  defined  without  any  rag- 
ged edge,  and  perfectly  bright. 

4.  Dr  Long  informs  us,  that  the  earlieft  account 
he  had  met  with  of  any  fpots  feen  by  means  of  the  te- 
lefcope  on  the  difk  of  Venus  was  in  a  collection  of  let- 
ters printed  at  Paris  in  1665,  in  one  of  which  M. 
Auzoih  relates  his  having  received  advice  from  Poland 
that  Mr  Burratini  had,  by  means  of  large  telefcopes, 
feen  fpots  upon  the  planet  Venus  fimilar  to  thofe  upon 
the  moon.  In  1667,  Caffini,  in  a  letter  to  Mr  Pet- 
tit,  mentions  his  having  for  a  long  time  carefully  ob- 
ferved Venus  through  an  excellent  telefcope  made  by 
Campani,  in  order  to  know  whether  that  planet  re- 
volved on  its  axis  or  not,  as  he  had  before  found  Jupi- 
ter and  Mars  to  do.  But  though  he  then  obferved 
feme  fpots  upon  her,  he  fays,  that  even  when  the  air 
was  quiet  and  clear,  they  appeared  faint,  irregular, 
and  not  well  defined:  fo  that  it  was  difficult  to  have 
fuch  a  diftinct  view  of  any  of  them  as  to  be  certain 
that  it  was  the  fame  fpot  which  was  feen  again  in  any 
fubftquent  obfervation  ;  and  this  difficulty  was  increas- 
ed, in  the  firft  place,  when  Venus  was  in  her  inferior 
femicircle ;  becaufe  at  that  time  lhe  muft  be  viewed 
through  the  thick  vapours  near  the  horizon ;  though 
otherwife  it  was  molt  proper,  on  account  of  her  being 
then  neareft  to  ns.  In  the  fecond  place,  if  we  would 
obferve  her  at  fome  height  above  ihofe  vapours,  it 
could  only  be  for  a  lhort  time  ;  and,  thirdly,  when  lhe 
is  low  in  her  inferior  circle,  and  at  that  lime  neareft 
the  eartl),  the  enlightened  part  of  her  is  too  fmall  to 
difcover  any  motion  in  it.  He  was  therefore  of  opi- 
nion, that  he  fhould  fucceed  better  in  his  obfervations 
when  the  planet  was  about  its  mean  diftance  from  us, 
ihowingabont  one-half  of  her  enlightened  hemifphere  ; 
at  which  time  alfo  he  could  obferve  her  for  a  much 
longer  time  above  the  grofs  atmofpherical  vapours. 
His  firft  appearance  of  fuccefs  was  October  14.  1666 
at  three-quarters  palt  five  in  the  evening ;  when  he  faw 
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a  bright  fpot  (fig.  37.),  but  could  not  then  view  that  Appear- 
fpot  long  enough  to  draw  any  inference  concerning  the  ancesofCe- 
planet's  motion.     He  had  no  farther  fuccefs  till  the  leftial  B°- 
20th  of   April,  the  following  year;   when,    about  a <Lief  fthro" 
quarter  of  an  hour  before  funrife,  he  began  again  to  .  elel^°Pe9; 
perceive  on  the  difk  of  Venus,   now  about  half  en-  Plate 
lightened,  a  bright  part  near  the  fection,  diftant  from  LXVI. 
the  fouthern  horn  a  little  more  than  a  fourth-part  of 
the  diameter  of  the  difk,  and  near  the  caftern  edge. 
He  took  notice  alfo  of  a  darkifh  oblong  fpot  nearer 
to  the  northern  than  the  fouthern  horn :  at  funrife  the 
bright  part  was  advanced  further  from  the  fouthern 
horn  than  when  he  firft  obferved  it ;  but  though  he 
was  pleafed  to  find  that  he  had  now  a  convincing  proof        _■» 
of  the  planet's  motion,  he  was  furprifed  that  the  fpots  Why  the 
moved   from  fouth  to  north  in  the  lower  part  of  the  fpots  feet* 
difk,  and  from  north   to  fouth  in  the  upper  part;  atomove 
kind  of  motion  of  which  we  have  no  example,  except  fouttt5, 
in  the  librations  of  the  moon.     This,  however,  was  n       ' 
occafioned  by  the  fituation  of  the  planet's  axis.     Caf- 
fini expected  to  have  found  the  rotation  of  Venus  fi- 
milar to  that  of  Jupiter  and  Mars,  both  of  which  have 
their  axes  perpendicular  to  their  refpe&ive  orbits,  and 
turn  round  according  to  the  order  of   the  figns;  fo 
that,  in  each  of  them,  the  motion  of  the  inferior  half 
of  their  refpective  globe,  or  that  part  next  the  fun, 
is  from  eaft  to  weft ;  in  the  fuperior  half  from  weft  to 
eaft;  but  in  Venus,  whofe  axis  is  inclined  75,  degrees 
towards  her  orbit,  the  coincidence  is  fo  near,  that  one- 
half  of  her  difk  appears  to  move  from  fouth  to  north, 
the  other  from  north  to  fouth.  (g 

On  the  21ft  of  April,  at  funrife,  the  bright  part  Particular  1 
was  a  good  way  off  the  feiftion,  and  about  a  fourth-  account  of 
part  of  the  diameter  diftant  from  the  fouthern  horn. the  aPPear- 
When  the  fun  was  eight  degrees  fix  minutes  high,  it  ancesof  '?>c 
feemed   to  be   got  beyond   the   center,  and   was  cut  Potsatdl* 
through  by  the  fection.     At  the  time  the  fun  was  fe-  t;met. 
ven  degrees  high  the  fection  cut  it  in  the  middle,  which 
fhowed  its  motion  to  have  fome  inclination  towards  the 
centre. 

May  9.  a  little  before  funrife,  the  bright  fpot  was 
feen  near  the  centre,  a  little  to  the  northward,  with 
two  obfenre  ones  fituated  between  the  fection  and  the 
circumference,  at  a  diftance  from  each  other,  equal  to 
that  of  eacli  of  them  from  the  neareft  angular  point 
or  horn  of  the  planet.  The  weather  being  at  that 
time  clear,  he  obferved  for  an  hour  and  half  a  quarter 
the  motion  of  the  bright  fpot,  which  feemed  to  be 
exactly  from  fouth  to  north,  without  any  fenfible  de- 
clination to  eaft  or  weft.  A  variation  was  at  the  fame 
time  perceived  in  the  darkifh  fpot  too  great  to  be  a- 
fcribed  to  any  optical  caufe.  The  bright  fpot  was  al- 
fo feen  on  the  10th  and  13th  days  of  May  before  fun- 
rife between  the  northern  horn  and  the  centre,  and  the 
fame  irregular  change  of  darkifh  fpots  was  taken  no- 
tice of;  but  as  the  planet  removed  to  a  greater  diftance 
from  the  earth,  it  became  more  difficult  to  obferve  thefe 
appearances.  The  above  phenomena  are  reprefented 
as  they  occurred  in  figs.  37 — 43.  ga 

But  though,  from  the  appearances  j uft  now  related,  Caffini'* 
M.  Caffini  was  of  opinion  that  Venus  revolved  on  her  conclufioniM 
axis,  he  was  by  no  means  fo  pofitive  in  this  matter  as  concerning 
with  regard  to  Mars  and  Jupiter.     "  The  fpots  on  ^e  rev2hl' 
thefe  (fays  he)  I  could  attentively  obferve  for  a  whole  ^  her!* 
night,  when  the  planets  were  in  oppofition  to  the  fun  :  axjs. 
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I  could  fee  tlicm  return  to  the  fame  fituation,  and  con- 
■  iiJer  their  motion  during  fome  hours,  and  judge  whe- 
ther they  were  the  fame  fpots  or  not,  and  what  time 
they  took  in  turning  round:  but  it  was  not  the  fame 
with  the  fpots  of  Venus  ;  for  they  can  be  obferved  on- 
ly for  fo  ihort  a  time,  that  it  is  much  more  difficult  to 
fhow  with  certainty  when  they  return  into  the  fame 
fituation.  I  can,  however,  fuppofing  that  the  bright 
fpot  which  I  obferved  on  Venus,  and  particularly  this 
year,  was  the  fame,  fay  that  Ihe  finimes  her  motion, 
whether  of  rotation  or  libration,  in  lefs  than  a  day ; 
{o  that,  in  23  days  nearly,  the  fpot  comes  into  the 
fame  fituation  on  nearly  the  fame  hour  of  the  day, 
though  not  without  fome  irregularity.  Now  fuppof- 
ing the  bright  fpot  obferved  to  be  always  the  fame) 
whether  this  motion  is  an  entire  turning  round  or  only 
a  libration,  is  what  I  dare  not  pofitively  affirm." 

In  1669  M.  Caffini  again  obferved  Venus  through 
a  telefcope,  but  could  not  then  perceive  any  fpots  up- 
on her  furface  ;  the  reafon  of  which  Du  Hamel  con- 
jectures to  have  been  the  fluctuation  of  the  vapours 
near  the  horizon,  which  prevented  them  from  being 
vifible.  However,  we  hear  nothing  more  of  any  fpots 
being  fee n  on  her  difk  till  the  year  1726;  when,  on 
the  9th  of  February,  Bianchini,  with  fome  of  Cam- 
pani's  telefcopes  of  90  and  100  Roman  palms,  began 
to  obferve  the  planet  at  the  altitude  of  400  above  the 
horizon,  and  continued  his  obfervations  till,  by  the 
motion  of  feveral  fpots,  he  determined  the  pofition  of 
her  axis  to  be  inclined  as  above  mentioned,  that  the 
north  pole  pointed  at  a  circle  of  latitude  drawn  through 
the  20th  degree  of  Aquarius,  elevated  15  or  200  above 
the  orbit  of  Venus.  He  delineated  alfo  the  figures  of 
feveral  fpots  which  he  fuppofed  to  be  feas,  and  com- 
plimented the  king  of  Portugal  and  fome  other  great 
men  by  calling  them  by  their  names.  Though  none 
of  Bianchini's  obfervations  were  continued  long  enough 
to  know  whether  the  fpots,  at  the  end  of  the  period 
affigned  for  the  rotation  of  the  planet,  would  have 
been  in  a  different  fituation  from  what  they  were  at 
the  beginning  of  it;  yet,  from  obfervations  of  two 
and  of  four  days,  he  concluded  the  motion  of  the  fpots 
to  be  at  the  rate  of  ij°  per  day;  at  which  advance 
the  planet  mult,  turn  round  either  once  in  24  days  or 
in  23  hours;  but  without  farther  obfervation  it  could 
not  be  determined  which  of  the  two  was  the  period  of 
revolution ;  for  if  an  obferver  fhould  at  a  particular 
hour,  fuppofe  feven  in  the  evening,  mark  exactly  the 
place  of  a  fpot,  and  at  the  fame  hour  next  evening 
find  the  fpot  advanced  150,  he  would  not  be  able  to 
determine  whether  the  fpot  had  advanced  only  15°,  or 
had  gone  once  quite  round  with  the  addition  of  150 
more  in  part  of  another  rotation.  Mr  Bianchini, 
however,  fuppofes  Venus  to  revolve  in  24  days  eight 
hours  ;  the  principal  proof  adduced  for  which  is  an 
obfervation  of  three  fpots,  ABC,  being  fituated  as 
in  fig.  44.  when  they  were  viewed  by  himfelf  and  fe- 
veral perfons  of  diftin&ion  for  about  an  hour,  during 
which  they  could  not  perceive  any  change  of  place. 
The  planet  being  then  hid  behind  Barbarine  palace, 
they  could  not  have  another  view  of  her  till  three 
hours  after,  when  the  fpots  ftill  appeared  unmoved. 
"  Now  (fays  M.  Bianchini)  if  her  rotation  were  fo 
fwift  as  to  go  round  in  23  hours,  in  this  fecond  view, 
three  hours  after  the  former,  the  fpots  mtrA  have  ad- 
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vanced   near  50  degrees;    fo   that  the  fpot  C  wonld  Apptar- 
have  been  gone  off  at  R,  the  fpot  B  would  have  fuc-  ancesofCe- 
ceeded  into  the  place  of  C,  the  fpot  A  into  the  place  0f 't(lial  B°" 
B,  and  there  would  have  been  no  more  but  two  fpots,  i'T-r 
A  and  B,  to  have  been  feen."  <-  c  copes. 

Caffini,  the  fon,  in  a  memoir  for  1732,  denies  the  73 
conclufion  of  Bianchini  to  be  certain.  He  fays,  that,  Difputebe- 
during  the  three  hours  interval,  the  fpot  C  might  be'™""*. 
gone  off  the  difk,  and  the  fpot  B  got  into  the  place  ^tini. 
thereof,  where,  being  near  the  edge,  it  would  appear 
lefs  than  in  the  middle.  That  A,  Succeeding  into  the 
place  of  B,  would  appear  larger  than  it  had  done  near 
the  edge,  and  that  another  fpot  might  come  into  the 
place  of  A  ;  and  there  were  other  fpots  befides  thefe 
three  on  the  globe  of  the  planet,  as  appears  by  the  fi- 
gures of  Bianchini  himfelf,  particularly  one  which 
would  naturally  come  into  the  place  of  A.  That  if  the 
rotation  of  Venus  be  fuppofed  to  be  in  23  hours,  it 
will  agree  with  Bianchini's,  obfervations,  as  well  as  with 
thofc  of  his  father  ;  but  that,  on  the  other  fuppofttion, 
the  latter  muft  be  entirely  rejected  as  erroneous  :  and 
he  concludes  with  telling  us,  that  Venus  had  frequent- 
ly been  obferved  in  the  moft  favourable  times  by  M. 
Maraldi  and  himfelf  with  excellent  telefcopes  of  80  and 
100  feet  focus,  without  their  being  able  to  fee  any  dif- 
tinft  fpot  upon  her  diik.  "  Perhaps,  (fays  Dr  Long), 
thofe  feen  by  Bianchini  had  difappeared,  or  the  air  in 
France  was  not  clear  enough  ;  which  laft  might  be  the 
reafon  why  his  father  could  never  fee  thofe  fpots  in 
France  which  he  had  obferved  in  Italy,  even  when  he 
made  ufe  of  the  longeft  telefcopes.  Neither  of  thefe 
aftronomers  take  notice  of  any  indentings  in  the  curve 
which  divides  the  illuminated  part  from  the  dark  in 
the  difk  of  Venus,  though  in  fome  views  of  that  pla- 
net by  Fontana  and  Ricciolus,  the  curve  is  indented  ; 
and  it  has  from  thence  been  concluded,  thatthe  furface 
of  the  planet  is  mountainous  like  that  of  the  moon. 
This  had  alfo  been  fuppofed  by  Burratini,  already  men- 
tioned ;  and  a  late  writer  has  obferved,  that  '  When 
the  air  is  in  a  good  flate  for  obfervation,  mountains 
like  thofe  of  the  moon  may  be  obferved  with  a  very 
powerful  telefcope.'  ., 

Caffini,  befides  the  difcoyery  of  the  fpots  on  the  difk  Caffini  dif- 
of  Venus  by  which  he  was  enabled  to  afcertain  her  re-  covers  her 
volution  on  an  axis,  had  alfo  a  view  of  her  fatellite  titellite. 
or  moon,  of  which  he  gives  the  following  account. — 
"  A.  D.  16S6,  Aug.  28th,  at  15  minutes  after  four 
in  the  morning,  looking  at  Venus  with  a  telefcope  of 
34  feet,  I  faw,  at  the  diftance  of  one-third  of  her  dia- 
meter, eaflward,  a  luminous  appearance,  of  a  fhape  not 
well  defined,  thatfeemed  to  have  the  fame  phafe  with 
Venus,  which  was  then  gibbous  on  the  weftern  fide. 
The  diameter  of  this  phenomenon  was  nearly  equal  to 
a  fourth  part  of  the  diameter  of  Venus.  I  obferved  it 
attentively  for  a  quarter  of  an  hour,  and  having  left  off 
looking  at  it  for  four  or  five  minutes,  I  faw  it  no  more  ; 
but  day-light  was  then  advanced.  I  had  feen  alike 
phenomenon  which  refembled  the  phafe  of  Venus, 
Jan.  25th,  A.D.  1672,  from  52  minutes  after  fix  in 
the  morning  to  two  minutes  after  feven,  when  the 
brightnefs  of  the  twilight  made  it  difappear.  Venus 
was  then  horned,  and  this  phenomenon,  the  diameter 
whereof  was  nearly  a  fourth-part  of  the  diameter  of 
Venus,  was  of  the  fame  fhape.  It  was  diflant  from 
the  foothern  horn  of  Venus,  a  diameter  of  the  planet, 
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on  the  western  fide.  In  thefe  two  obfervations,  I  was 
in  doubt  whether  it  was  not  a  fatellite  of  Venus  of 
fuch  a  consistence  as  not  to  be  very  well  fitted  to  reflect 
the  light  of  the  fun  ;  and  which,  in  magnitude  bore 
nearly  the  fame  proportion  to  Venus  as  the  moon  does 
to  the  earth,  being  at  the  fame  distance  from  the  fun  and 
the  earth  as  Venus  was,  the  phafes  whereof  it  refem- 
bled.  Notwithstanding  all  the  pains  I  took  in  looking 
for  it  after  thefe  two  obfervations,  and  at  divers  other 
times,  in  order  to  complete  fo  considerable  a  difcovery, 
I  was  never  able  to  fee  it.  I  therefore  fufpend  my 
judgment  of  this  phenomenon.  If  it  fhonld  return  of- 
ten, there  will  be  thefe  two  epochas,  which,  compared 
with  other  obfervations,  may  be  of  ufe  to  find  out  the 
periodical  time  of  its  return,  if  it  can  be  reduced  to 
any  rule." 

A  fnnilar  obfervation  was  made  by  Mr  Short  on  the 
23d  of  October  1740,  about  funrife.  He  ufed  at  this 
time  a  reflecting  telefcope  of  about  16.5  inches,  whieh 
magnified  between  50  and  60  times,  with  which  he 
perceived  a  fmall  Itar  at  about  10'  diftance  from  Ve- 
nus, as  meafured  by  the  micrometer ;  and  putting  on 
a  magnifying  power  of  240  times,  he  found  the  ft ar 
put  on  the  fame  appearance  with  the  planet  herfelf. 
Its  diameter  was  fomewhat  lefs  than  a  third  of  that  of 
the  primary,  but  its  light  was  lefs  vivid,  though  ex- 
ceedingly lharp  and  well  defined.  The  fame  appear- 
ance continued  with  a  magnifying  power  of  140  times. 
A  line,  palling  through  the  centre  of  Venus  and  it, 
made  an  angle  of  18  or  20  degrees  with  the  equator: 
he  faw  it  feveral  times  that  morning  for  about  the  fpace 
of  an  hour,  after  which  he  loft  fight  of  it,  and  could 
never  find  it  again. 

From  this  time  the  fatellite  of  Venus,  though  very 
frequently  looked  for  by  Aftronomers,  could  never  be 
perceived,  which  made  it  generally  believed  that  Caffi- 
ni  and  Mr  Short  had  been  miftaken ;  but  as  the  tran- 
sits of  the  planet  over  the  fun  in  1761  and  1769  feem- 
ed  to  promife  a  greater  certainty  of  finding  it,  the  fa- 
tellite was  very  carefully  looked  for  by  almoft  every 
one  who  had  an  opportunity  of  feeing  the  tranfit,  but 
generally  without  fuccefs.  M.  Baudouin  at  Paris  had 
provided  a  telefcope  of  25  feet,  in  order  to  obferve  the 
paflage  of  the  planet  over  the  fun,  and  to  look  for  its 
fatellite;  but  he  did  not  fucceed  either  at  that  time  or 
in  the  months  of  April  and  May  following.  M.  Mon- 
taigne, however,  one  of  the  members  of  the  Society  of 
Limoges,  had  better  fuccefs.  On  the  3d  of  May 
1 761,  he  perceived,  about  half  an  hour  after  nine  at 
night,  at  the  diftance  of  20'  from  Venus,  a  fmall  cref- 
cent,  with  the  horns  pointing  the  fame  way  as  thofe 
of  the  planet ;  the  diameter  of  the  former  being  about 
one-fourth  of  that  of  the  latter;  and  a  line  drawn  from 
Venus  to  the  fatellite  making  an  angle  with  the  verti- 
cal of  about  20°  towards  the  fbuth.  But  though  he 
repeated  this  obfervation  feveral  times,  fome  doubt  re- 
mained whether  it  was  not  a  fmall  ftar.  Next  day  he 
faw  the  fame  ftar  at  the  fame  hour,  distant  from  Venus 
about  half  a  minute,  or  a  minute  more  than  before, 
and  making  with  the  vertical  an  angle  of  io°  below 
on  the  north  fide;  fo  that  the  satellite  feemed  to  have 
described  an  arc  of  about  300,  whereof  Venus  was  the 
centre,  and  the  radius  20'.  The  two  following  nights 
were  hazy,  fo  that  Venus  could  only  be  feen ;  but  on 
the  7th  of  May,  at  the  fame  hour  as  before,  he  faw 


the  fatellite  again  above  Venus,  and  on  the  north  fide,  Appear- 
at  the  distance  of  25  or  26'  upon  a  line  which  made  an  »»cesof  Co 
angle  of  about  45°,  with  the  vertical  towards  the  rip-lit  'eftlal  Bo- 
hand.     The  light  of   the  fatellite  was  always  very^.^0' 
weak,  but  it  had  the  fame  phafis  with  its  primary,  .  e  c  ^"P"; 
whether  viewed  together  with  it  in  the  field  of  his  te- 
lefcope or  by  itfelf.     The  telefcope  was  nine  feet  long, 
and  magnified  an  object  between  40  and  50  times,  but 
had  no  micrometer ;  fo  that  the  distance  abovemen- 
tioned  arc  only  from  estimation. 

Fig.  4.  Reprefents  the  three  obfervations  of  M.  Mon-  Plate  LX. 
taigne.  V  is  the  planet  Venus;  ZN  the  vertical. 
E  C,  a  parallel  to  the  ecliptic,  making  then  an  angle 
with  the  vertical  of  450 ;  the  numbers  3,  4,  7,  mark 
the  fituations  of  the  fatellite  on  the  respective  days. 
From  the  figure  it  appears  that  the  points  3  and  7 
would  have  been  diametrically  opposite,  had  the  fatel- 
lite gone  15°  more  round  the  point  V  at  the  last  obfer- 
vation; fo  that  in  four  days  it  went  through  1550. 
Then,  as  1550  is  to  four  days  or  96  hours,  fo  is  360 
to  a  fourth  number,  which  gives  9  days  7  hours  for 
the  whole  length  of  the  fynodical  revolution.  Hence 
M.  Baudouin  concluded,  that  the  diftance  of  this  fa- 
tellite was  about  60  of  the  femidiameters  of  Venus 
from  its  surface ;  that  its  orbit  cut  the  ecliptic  nearly 
at  right  angles;  had  its  afcending  node  in  22°  of  Vir- 
go ;  and  was  in  its  greatest  northern  digreflion  on  the 
7th  atnine  at  night ;  and  he  fuppofed,  that  at  the  tran- 
fit of  the  primary  the  fatellite  would  be  feen  accom- 
panying it.  By  a  fubfequent  obfervation,  however, 
on  the  nth  of  May,  he  corrected  his  calculation  of 
the  periodical  time  of  the  fatellite,  which  he  now  en- 
larged to  12  days;  in  confequence  of  which  he  found 
that  it  would  not  pafs  over  the  difkof  the  fun  along 
with  its  primary,  but  go  at  the  diftance  of  above  20' 
from  his  fouthern  limb ;  though  if  the  time  of  its  re- 
volution ftiould  be  15  hours  longer  than  12  days,  it 
might  then  pafs  over  the  fun  after  Venus  was  gone  off".  ». 
He  imagined  the  reafon  why  this  fatellite  was  fo  difficult  Why  thii 
to  be  obferved,  might  be,  that  one  part  of  its  globe  was  fatellite  it 
crusted  over  with  fpots,  or  otherwife  unfit  to  reflect  the  *"°  difficult 
light  of  the  fun.  By  comparing  the  periodical  timet0  *ecB" 
of  this  fatellite  with  that  of  our  moon,  he  computed 
the  quantity  of  matter  in  Venus  to  be  nearly  equal  to 
that  in  our  earth  ;  in  which  cafe  it  mnft  have  consider- 
able influence  in  changing  the  obliquity  of  the  eclip- 
tic, the  latitudes  and  longitudes  of  stars,  &c. 

This  is  all  the  evidence  which  has  yet  been  publifli- 
ed  concerning  the  existence  of  the  fatellite  of  Venus; 
as  it  does  not  appear  that,  during  the  tranfit  of  1769, 
any  of  the  obfervers  had  the  good  fortune  to  perceive 
it.     In  the  Philofophical   Tranfaetions  for  1761,  Mr 
Hirst  gives  an  account  of  his  having  obferved  an  at-        ,.j 
mofphere  round  the  planet  Venus.     The  obfervations  obferva- 
were  made  at  Fort  St  George;    and  looking  atten-  tions  con- 
tivelyat  that  part  of  the  fun's  dilk  where  he  expected  cemingtht 
the  planet  would  enter,  he  plainly  perceived  a  faint  at/"0<Pllcr* 
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fhade  or  penumbra  ;  on  which  he  called  out  to  his  two 
afTistants,  "  'Tis  a  coming  !'  and  two  or  three  feconds 
after,  the  first  external  contact  took  place  in  the  mo- 
ment whereof  all  the  three  agreed  ;  but  he  could  not 
fee  the  penumbra  after  the  egrefs :  and  of  the  other 
two  gentlemen,  one  had  gone  home,  and  the  other  loft 
the  planet  out  of  the  field  of  his  telefcope.  Mr  Dunn 
at  Chelfea  faw  a  penumbra,  or  fmall  diminution  of 
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Appear-     light,  that  grew  darker  and  darker  for  about  five  fe- 

ancesofCe-  Conds  before  the  internal  contact  preceding  the  egrefs ; 

leftial  Bo-  from  whence  he  determines  that  Venus  is  furrounded 
l^froes  w't'1  an  acmolPnere  °f  ab°ut  50  geographical  miles 
1  ■  ec"p""hjgli  His  obfervations,  he  tells  us,  were  made  with 
an  excellent  fix-feet  Newtonian  reflector,  with  a  mag- 
nifying power  of  no,  and  of  220  times:  he  had  a 
clear  dark  glafs  next  his  eye,  and  the  fan's  limb  ap- 
peared well  defined  ;  but  a  very  narrow  waterifh  pe- 
numbra appeared  round  Venus.  The  darkeft  part  of 
the  planet's  phafis  was  at  the  diftance  of  about  a  lixth- 
part  of  her  diameter  from  its  edge  ;  from  which  an 
imperfect  light  encreafed  to  the  centre,  and  illumina- 
ted round  about. 

In  the  northern  parts  of  Europe  this  penumbra 
could  not  be  feen.  Mr  Wargentin,  who  communica- 
ted feveral  obfervations  of  the  firft  external  contact, 
fays,  that  he  could  not  mark  the  time  exactly,  becaufe 
of  the  undulation  of  the  limb  of  the  fun;  but  thought 
it  very  remarkable  that,  at  the  egrefs,  the  limb  of  Ve- 
nus that  was  gone  off  the  fun  fliowed  itfelf  with  a  faint 
light  during  almoft  the  whole  time  of  emerfion.  Mr. 
Bergman,  who  was  then  at  the  obfervatory  at  Upfal, 
begins  his  account  at  the  time  when  three-founhs  of 
the  difk  of  the  planet  was  entered  upon  that  of  the 
fun ;  and  he  fays,  that  the  part  which  was  not  come 
upon  the  fun  was  vifible,  though  dark,  and  furrounded 

PlatcLXI.by  a  crefcent  of  faint  light,  as  in  fig.  7. :  but  this  ap- 
pearance was  much  more  remarkable  at  the  egrefs  ;  for 
as  foon  as  any  part  of  the  planet  was  got  off  the  fun, 
that  part  was  vifible  with  a  like  crefcent,  but  brighter, 
fig.  8.  As  more  of  the  planetary  difk  went  off  that  of 
the  fun,  however,  that  part  of  the  crefcent  which  was 
farthelt  from  the  fan  grew  fainter,  and  vanifhed,  until 
at  laft  only  the  horns  could  be  feen,  as  in  fig.  9.  The 
total  ingrefs  was  not  inftantaneous  :  but,  as  two  drops 
of  water,  when  about  to  part,  form  a  ligament  between 
them ;  fo  there  was  a  dark  fwelling  ftretched  out  be- 
tween Venus  and  the  fun,  as  in  fig.  10.  ;  and  when  this 
ligament  broke,  the  planet  appeared  to  have  got  about 
an  eighth-part  of  her  diameter  from  the  neareft  limb  of 
the  fun;  fig.  11.  he  faw  the  like  appearance  at  going 
off,  but  not  fo  diftinct,  fig.  12.  Mr  Chappe  likewife 
took  notice,  that  the  part  of  Venus  which  was  not  up- 
on the  fun  was  vifible  during  part  of  the  time  of  ingrefs 
and  egrefs  ;  that  it  was  farther  furrounded  by  a  fmall 
luminous  ring  of  a  deep  yellow  near  the  place  that  ap- 
peared in  the  form  of  the  crefcent,  which  was  much 
brighter  at  the  going  off  than  coming  upon  the  fun; 
and  that,  during  the  whole  time  the  difk  of  Venus  was 
upon  the  fun,  he  faw  nothing  of  it.  The  time  of  the 
total  ingrefs  was  inftantaneous  like  a  flaflt  of  lighten- 
ing ;  but  at  the  egrefs  the  limb  of  the  fun  began  to  be 
obfeured  three  feconds  before  the  interior  contact. 
Some  of  the  French  aflronomers  attributed  this  lumi- 
nous ring  round  Venus  to  the  inflection  of  the  fun's 
rays,  as  they  alfo  do  the  light  feen  round  the  moon  in 
folar  eclipfes ;  but  Mr  Chappe  fuppofes  it  to  have  been 
owing  to  the  fun  enlightening  more  than  one  half  of 
the  planetary  globe,  though  he  owns  this  caufe  not  to 
be  altogether  fufficient.  Mr  Fouchy,  who  obferved 
the  tranfit  at  La  Muette  in  France,  perceived,  during 
the  whole  time,  a  kind  of  ring  round  Venus,  brighter 
than  the  reft  of  the  fun,  which  became  fainter  the  far- 
ther it  went  from  the  planet,  but  appeared  more  vivid 
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in  proportion  as  the  fun  was  clearer.     Mr.  Ferncr,  Appear- 
who  obferved  at  the  fame  place,  confirms  the  tefli-  anccsofCe- 
mony  of  Mr  Fouchy.     '*  During  the  whole  time  (fays  le"ial  n°- 
he)  of  my  obferving  with   the  telefcope,  and  the  blue  ^lefc"" 
and  green  glaffes,  1  perceived  a  light  round  about  Ve-  ■  -' 

nus,  which  followed  her  like  a  luminous  atmofphere 
more  or  lefs  lively,  according  as  the  air  was  more  or 
lefs  clear.  Its  extent  altered  in  the  fame  manner  ;  nor 
was  it  well  terminated  ;  throwing  out,  as  it  were,  fome 
feeble  rays  on  all  fides."  „„ 

"  I  am  not  clear  (fays  Dr.  Long)  as  to  the  mean-  Dr  Long's 
ing  of  the  luminous  circle  here  mentioned,  whether,  opiuion  on 
when  the  whole  planet  was  upon  the  fun,  they  faw  a  thefcobfer- 
ring  of  light  round  it,  diftinct  fror.-  the  light  of  the  vatl08s* 
fun  ;  or  whether  they  mean  only  the  light  which  fur- 
rounded that  part  of  Venus  that  was  not  upon  the 
fun."     Mr  Chappe  takes  this  and  other  accounts  of 
the  obfervations  made  in  France  in  this  latter  fenfe  : 
and  though  he  fometimes  called  the  luminous  part  of 
the  crefcent  that  furrounded  the  part  of  the  planet  not 
upon  the  fun  a  ring,  he  explains  himfelf,  that  he  did 
fo,  becaufe  at  the  coming  upon  the  fun  he  perceived 
it  at  one  fide  of  the  planet,  and  on  the  oppofite  fide 
on  its  going  off:  for  which  reafon  he  fuppofed  that 
it  furrounded  it  on  all  fides.     See  fig.  13.  14. 

5.  Much  larger  and  more  remarkable  fpots  have  been 
perceived  on  the  difk  of  Mars  than  that  of  any  other  $0 
primary  planet.  They  were  firft  obferved  in  1666  by  Spotswhen 
Caffini  at  Bologna,  with  a  telefcope  of  Campani  about  fiHl  feen  on 
16^  feet  long;  and  continuing  to  obferve  them  for  a  Mars- 
month,  he  found  they  came  into  the  fame  fituation  in 
24  hours  and  40  minutes.  The  planet  was  obferved 
by  fome  aflronomers  at  Rome  with  longer  telefcopes 
made  by  Euftachio  Divini ;  but  they  affigned  to  it 
a  rotation  in  13  hours  only.  This,  however,  was 
afterwards  fhown  by  Mr  Caffini  to  have  been  a  mif- 
take,  and  to  have  arifen  from  their  not  diflinguifliing 
the  oppofite  fides  of  the  planet,  which  it  feems  have 
fpots  pretty  much  alike.  He  made  further  obferva- 
tions on  the  fpots  of  this  planet  in  1670;  from  whence 
he  drew  an  additional  confirmation  of  the  time  the 
planet  took  to  revolve.  The  fpots  were  again  obfer- 
ved in  fubfequent  oppofitions  ;  particularly  for  feveral 
days  in  1704  by  Maraldi,  who  took  notice  that  they 
were  not  always  well  defined,  and  that  they  not  only 
changed  their  lhape  frequently  in  the  fpace  between 
two  oppofitions,  but  even  in  the  fpace  of  a  month. 
Some  of  them,  however,  continued  of  the  fame  form 
long  enough  to  afcertain  the  time  of  the  planet's  revo- 
lution. Among  thefe  there  appeared  this  year  an  ob- 
long fpot,  refembling  one  of  the  belts  of  Jupiter  when 
broken.  It  did  not  reach  quite  round  the  body  of 
the  planet;  but  had,  not  far  from  the  middle  of  it,  a 
fmall  protuberance  towards  the  north,  fo  well  defined 
that  he  was  thereby  enabled  to  fettle  the  period  of  its 
revolution  at  24  hours  39  minutes  ;  only  one  minntc 
lefs  than  what  Caffini  had  determined  it  to  be.     See  piate 

fig.  45-  LXVH' 

The  near  approach  of  Mars  to  the  earth  in  1719 
gave  a  much  better  opportunity  of  viewing  him  than 
had  been  obtained  before;  as  he  was  then  within  2i 
deg.  of  his  perihelion,  and  at  the  fame  time  in  oppofition 
to  the  fun.  His  apparent  magnitude  and  brightnefs 
were  thus  fo  much  increafed,  that  he  was  by  the  vul- 
gar taken  for  a  new  ftar.    His  appearance  at  that 
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Appear-  time,  as  fcen  by  Maraldi  through  a  telefcope  of  34 
ancesofCe-  feet  long,  is  reprefented  fig.  46.  There  was  then  a 
long  belt  that  reached  halt  way  round,  to  the  end  of 
which  another  fliorter  belt  was  joined,  forming  an  ob- 
tufe  angle  with  the  former,  as  in  fig.  47.  This  angu- 
lar point  was  obferved  on  the  19th  and  20th  of  Au- 
guft,  at  11  hours  I J  minutes,  a  little  eaft  of  the  middle 
of  the  difk;  and  37  days  after,  on  the  25th  and  26th 
of  September,  returned  to  the  fame  fituation.  This 
interval,  divided  by  36,  the  number  of  revolutions  con- 
tained in  it  gives  24  hours  40  minutes  for  the  period 
of  one  revolution  ;  which  was  verified  by  another  fpoc 
of  a  triangular  ihape,  one  angle  whereof  was  towards 
the  north  pole,  and  the  bafe  towards  the  fouth,  which 
on  the  5th  and  6th  of  Auguft  appeared  as  in  fig.  48. 
and  after  72  revolutions  returned  to  the  fame  fmia- 
tion on  the  16th  and  17th  of  October.  The  appear- 
ances of  Mars,  as  delineated  by  Mr  Hook,  when  view- 
ed through  a  36  feet  telefcope,  are  reprefented  fig.  28. 
He  appeared  through  this  inftriunent  as  big  as  the  full 
moon.  Some  of  the  belts  of  this  planet  are  faid  to  be 
parallel  to  his  equator  ;  but  that  feen  by  Maraldi  was 
very  much  inclined  to  it. 

Befides  thefe  dark  fpots,  [he  former  aftronomers  took 
fpots  about  notice,  that  a  fegment  of  his  globe  about  the  fouth 
the  poles  of  p0[e  exceeded  the  reft  of  his  difk  fo  much  in  bright- 
nefs,  that  it  appeared  beyond  them  as  if  it  were  the 
fegment  of  a  larger  globe.  Maraldi  informs  us,  that 
this  bright  fpot  had  been  taken  notice  of  for,  60  years, 
and  was  more  permanent  than  the  other  fpots  on  the 
planet.  One  part  of  it  is  brighter  than  the  reft,  and 
the  leaft  bright  part  is  fubject  to  great  changes,  and 
has  fometimes  disappeared. 

A  fimilar  brightnefs  about  the  north  pole  of  Mars 
was  alfo  fometimes  obferved  ;  and  thefe  obfervations 
are  now  confirmed  by  Mr  Hcrfchel,  who  hath  viewed 
the  planet  with  much  better  inflrnments,  and  much 
higher  magnifying  powers  than  any  other  aftronomer 
ever  was  in  poffeflion  of.  His  obfervations  were  made 
po  with  a  view  to  determine  the  figure  of  the  planet,  the 
pofition  of  his  axis,  &c.  A  very  particular  account  of 
them  is  given  in  the  74th  volume  of  the  Philofophical 
Tranfactions,  but  which  our  limits  will  not  allow  us  to 
infert.  figs  49 — 72.  lhow  the  particular  appearances 
of  Mars,  as  viewed  on  the  days  there  marked.  The 
magnifying  powers  he  ufed  were  fometimes  as  high  as 
932  ;  and  with  this  the  fouth  polar  fpot  was  found  to 
be  in  diameter  41'".  Fig.  73  (hows  the  connection  of  the 
other  figures  marked  64,  65,  66,  67,  68,  69,  70,  which 
complete  the  whole  equatorial  fucceffion  of  fpots  on 
the  difk  of  the  planet.  The  centre  of  the  circle 
marked  6j  is  placed  on  the  circumference  of  the  inner 
circle,  by  making  its  diftance  from  the  circle  marked 
67  anfwer  to  the  interval  of  time  between  the  two 
obfervations,  properly  calculated  and  reduced  to  fide- 
real  meafure.  The  fame  is  done  with  regard  to  the 
circles  marked  66,  67,  &c.  ;  and  it  will  be  found  by 
placing  any  one  of  thefe  connected  circles  in  fuch  a 
manner  as  to  have  its  contents  in  a  fimilar  fituation 
with  the  figures  in  the  fingle  reprefentation,  which 
bears  the  fame  number,  that  there  is  a  fufficient  refem- 
blancc  between  them;  though  fome  allowance  muft 
undoubtedly  be  made  for  the  diftortions  occafioned  by 
this  kind  of  projection. 

With  regard  to  the  bright  fpots  themfelvcs,  Mr  Her- 
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fchel  informs  us,  that  the  poles  of  the  planet  are  not  Appear- 
exactly  in  the  middle    of  them,    though  nearly   fo.  ancesofCe- 
"  From  the  appearance  and  difappearance  (fays  he)  of  le.ftial  ^n~ 
the  bright  north  polar  fpot  in  the  year  1781,  we  col- ~e1strhro' 
leet  that  the  circle  of  its  motion  was  at  fome  confider-  <^f^— 
able  diftance  from  the  pole.     By  calculation,  its  lati-        83 
tude  muft  have  been  about  76  or  770  north  ;   for  I  find  Caufes  of 
that,  to  the  inhabitants  of  Mars,  the  declination  of  the  the  appear- 
fun,  June  25th,  12  hours  15  minutes  of  our  time  was  ance  and 
about  90  56'  fouth  ;  and  the  fpot  muft  have  been  fo  ^fp0efar" 
far  removed  from  the  north  pole  as  to  fall  a  few  de-  j^efe  foots, 
grees  within  the  enlightened  part  of  the  difk  to  he- 
come  vifible  to  us.     The  fouth  pole  of  Mars  could  not 
be  many  degrees  from  the  centre  of  the  large  bright 
fouthern  fpot  of  the  year  1781  ;  though  this  fpot  was 
of  fuch  a  magnitude  as  to  cover  all  the  polar  regions 
farther  than  the  70th   or  65th   degree  ;  and  in  that 
part  which  was  on  the  meridian,  July  3d,  at  10  hours 
54  minutes,  perhaps  a  little  farther. 

"  From  the  appearances  of  the  fouth  polar  fpot  in 
1 78 1,  we  may  conclude  that  its  centre  was  nearly  po- 
lar. We  find  it  continued  vifible  all  the  time.  Mars 
revolved  on  his  axis  ;  and  to  prefent  us  generally  with 
a  pretty  equal  fhare  of  the  luminous  appearance,  a 
fpot  which  covered  from  45  to  6o°  of  a  great  circle 
on  the  globe  of  the  planet,  could  not  have  any  confi- 
derable  polar  diftance.  From  the  obfervations  and 
calculations  made  concerning  the  poles  of  Mars,  we 
may  conclude,  that  his  norih  pole  muft  be  directed  to-  ofthYexa*  I 
wards  fome  point  of  the  heavens,  between  9s  24°  35'poCtionof 
and  6'  7°  15';  hecaufe  the  change  of  the  fituation  of  the  poletof  I 
the  pole  from  left  to  right,  which  happened  in  the  Mars. 
time  the  planet  palled  from  one  place  to  the  other, 
is  a  plain  indication  of  its  having  gone  through  the 
node  of  its  axis.  Next,  we  may  alfo  conclude,  that 
the  node  muft  be  confiderably  nearer  the  latter  point 
of  the  ecliptic  than  the  former  ;  for,  whatever  be  the 
inclination  of  the  axis,  it  will  be  feen  under  equal  angles 
at  equal  diftances  from  the  node.  But  by  a  trigono- 
metrical procefs  of  folving  a  few  triangles,  we  foon 
difcover  both  the  inclination  of  the  axis  and  the  place 
where  it  interfects  the  ecliptic  at  rectangles  (which, 
for  want  of  a  better  term,  I  have  perhaps  improperly 
called  it  node').  Accordingly  I  find  by  the  calculation, 
that  the  node  is  in  170  47'  of  Pifces,  the  north  .pole  of 
Mars  being  directed  towards  that  part  of  the  heavens  ; 
and  that  the  inclination  of  the  axis  to  the  ecliptic  is 
590  40'.  By  further  calculations  we  find  that  rhe 
pole  of  Mars,  on  the  1  7th  of  April  1777,  was  then 
actually  8i°27'  inclined  to  the  ecliptic,  and  pointed 
towards  the  left  as  feen  from  the  fun. 

"  The  inclination  and  fituation  of  the  node  of  the 
axis  of  Mars,  with  rei'pect  to  the  ecliptic,  being  found, 
may  be  thus  reduced  to  the  orbit  of  the  planet  him-  piate 
felt".  Let  EC  (fig.  74.)  be  a  part  of  the  ecliptic,  LXV1U, 
O  M  part  of  the  orbit  of  Mars,  P  E  O  a  line  drawn 
from  P,  the  celeftial  pole  of  Mars,  through  E,  that 
point  which  has  been  determined  to  be  the  place  of 
the  node  of  the  axis  of  Mars  in  the  ecliptic,  and  conti- 
nued to  O,  where  it  interfefts  his  orbit.  Now,  if, 
'according  to  M.  de  La  Lande,  .we  put  the  node  of 
the  orbit  of  Mars  for  1783  in  Is  170  58',  wc  have 
from  the  place  of  the  node  of  the  axis,  that  is,  if 
17"  47',  to  the  place  of  the  node  of  the  orbit,  an  arch 
E  N  of  6o°  11'.     In  the  triangle  N  E  O,  right  angled 
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Appear-  ai  E,  there  is  alfo  given  the  angle  E  N  O,  according 
taccsolCe-  t0  die  fame  author,  i°  51',  which  is  the  inclination  of 
•  n»l  Bo-   tjle  orfra  0jr  Mars  t0  t[le  eciiptic.     Hence  we  find  the 

TelVfcopci.  an-?le  EON¥    i'>  atld  the  fide  °  N^o"  12'.     A- 

•. v—j  gain,  when  Mars  is  in  the  node  of  its  orbit  N,  we  have 

by  calculation  the  angle  PNE=  630  7'  ;  to  which 
adding  the  angle  E  N  O  =  i°  51',  we  have  PNO  = 
640  58':  from  which  two  angles,  PON  and  P  N  O, 
with  the  diftance  O  N,  we  obtain  the  inclination  of  the 
axis  of  Mars,  and  place  of  its  node  with  refpect  to  its 
own  orbit  ;  the  inclination  being  6i°  18',  and  the 
place  of  the  node  of  the  axis  58°  31'  preceding  the  in- 
terferon of  the  ecliptic  with  the  orbit  of  Mars,  or  in 
our  190  28' of  Pifces." 

Our  author  next  proceeds  to  fhow  how  the  feafons 
in  this  planet  may  be  calculated,  &c.  Which  conjec- 
tures, though  they  belong  properly  to  the  next  fection, 
yet  are  fo  much  connected  with  what  has  gone  before, 
that  we  fhall  infert  here  what  he  fays  upon  the  fub- 
ject. 

"  Being  thus  acquainted  with  what  the  inhabitants 
of  Mars  will  call  the  obliquity  of  their  ecliptic,  and 
the  fituation  of  their  equinoctial  and  folftitial  points, 
we  are  furnifhed  with  the  means  of  calculating  the 
feafons  on  that  planet,  and  may  account,  in  a  manner 
which  I  think  highly  probable,  for  the  remarkable  ap- 
pearance about  its  polar  regions. 

"  But  firft,  it  may  not  be  improper  to  give  an  in- 
ftance  how  to  rcfolve  any  query  concerning  the  Mar- 
tial feafons.  Thus,  let  it  be  required  to  compute  the 
declination  of  the  fun  on  Mars,  June  25.  1781,  at 
midnight  of  our  time.  If  T»  H,  O,  35,  &c.  (fig.  7$.) 
reprefent  the  ecliptic  of  Mars,  and  y  s  i  Vf  the 
ecliptic  of  our  planet,  A  a,  b  B,  the  mutual  interferon 
of  the  Martial  and  terreftrial  ecliptics,  then  there  is 
given  the  heliocentric  longitude  of  Mars,  y  m  — 
9s  io°  30' :  then  taking  away  fix  figns,  and  £:  b  or 
IT  a  —  V  1 70  $8',  there  remains  b  m—  Is  22°  32'. 
From  this  arch,  with  the  given  inclination,  i°  ji'  of 
the  orbits  to  teach  other,  we  have  cofine  of  inclination 
to  radius,  as  tangent  of  b  m  to  tangent  of  EM  — 
Is  220  33'.  And  taking  away  B  7"  —  is  1°  29', 
which  is  the  complement  to  vf  B  (or  s  A,  already 
fhown  to  be  Is  28°  31'),  there  will  remain  yM  = 
o!  21°  4',  the  place  of  Mars  in  its  own  orbit ;  that  is, 
on  the  time  above  mentioned,  the  fun's  longitude  on 
Mars  will  be  6'  210  4';  and  the  obliquity  of  the  Mar- 
tial ecliptic,  280  42',  being  alfo  given,  we  find,  by 
the  ufual  method,  the  fun's  declination,  90  56'  fouth. 
"  The  analogy  between  Mars  and  the  earth  is  per- 
able  refcm- haps  by  far  the  greateft  in  the  whole  folar  fyftem. 
blance  be-  Their  diurnal  motion  is  nearly  the  fame  ;  the  obliqui- 
ty of  their  refpective  ecliptics  not  very  different  ;  of 
all  the  fuperior  planets,  the  diftance  of  Mars  from  the 
fun  is  by  far  the  neareft  alike  to  that  of  the  earth  : 
nor  will  the  length  of  the  Martial  year  appear  very 
different  from  what  we  enjoy,  when  compared  to  the 
furprifing  duration  of  the  years  of  Jupiter,  Saturn, 
White'fpots  and  tne  Georgium  Sidus.  If  then  we  find  that  the 
about  the  globe  we  inhabit  has  its  polar  regions  frozen  and  co- 
poksof  vered  with  mountains  of  ice  and  fnow,  that  only  part- 
Mars  fup-  \y  melt  when  alternately  expofed  to  the  fun,  I  may 
ofed  to  be  wtu  jje  permitted  to  furmife,  that  the  fame  caufes  may 
trfnow  Probab'y  have  the  fame  effect  on  the  globe  of  Mars; 
that  the  bright  polar  fpots  are  owing  to  the  vivid  re- 
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flection  of  light  from  frozen  regions  ;  and  that  the  re-  Appear- 
duftion  of  thofe  fpots  is  to  be  afcribed  to  their  being  ancesofCc- 
expofed  to  the  fun.     In  the  year  1781,  ibe  fouth  po-  ,c.ftial  B°- 
lar  fpot  was  extremely  large,  which  we  might  well  ex-  ,<L1C.S  z~°', 
peft  as  that  pole  had  but  lately  been  involved  in  a  .       "pcw 
whole  twelvemonth's  darknefs  and  abfer.ee  of  the  fun  ; 
but  in  1783,  I  found  it  confiderably  fmaller  than  be- 
fore, and  it  decreafed  continually  from  the  20th  of 
May  till  about  the  middle  of  September,  when  it  feem- 
ed  to  be  at  a  ftand.     During  this  laft  period  the  fouth 
pole  had  already  been  above  eight  months  enjoying  the 
benefit  of  fummer,  and  ftill  continued  to  receive  the 
fun-beams,  though,  towards  the  latter  end,  in  fuch  an 
oblique  direction  as  to  be  but  little  benefited  by  them. 
On  the  other  hand,  in  the  year  1781,  the  north  polar 
fpot,  which  had  then  been  its  twelvemonth  in  the  fun- 
fhine,  and  was  but  lately  returning  into  darknefs,  ap- 
peared fmall,  though  undoubtedly  increafing  in  fize. 
Its  not  being  vifible  in  the  year  1783,  is  no  objection 
to  thefe  phenomena  ;  being  owing  to  the  pofition  of 
the  axis,  by  which  it  was  removed  out  of  fight.  jg 

"  That  a  planetary  globe,  fuch  as  Mars,  turning  on  Of  the 
an  axis,  fhould  be  of  a  fpheroidical  form,  will  eafilyfind  fpheroida! 
admittance,  when  two  familiar  inftances  in  Jupiter  and  form  of 
the  earth,  as  well  as  the  known  laws  of  gravitation  and  Mar»* 
the  centrifugal  force  of  rotatory  bodies,  lead  the  way  to 
the  reception  of  fuch  doctrines.     So  far  from  creating 
difficulties  or  doubts,   it  will  rather  appear  iingular, 
that  the  fpheroidical  form  of  this  planet  has  not  al* 
ready  been  noticed  by  former  aftronomcrs  ;  and  yet, 
reflecting  on  the  general  appearances  of  Mars,  we  foon 
find,  that  opportunities  of  making  obfervations  on  its 
real  form  cannot  be  very  frequent :  for  when  it  is  near 
enough  to  view  it  to  an  advantage,  we  fee  it  generally 
gibbous  ;  and  its  appofitions  are  fo  fcarce,  and  of  fo 
fhort  a  duration,  that  in  more  than  two  years  time 
we  have  not  above  three  or  four  weeks  for  fuch  ob- 
fervations.    Befides,  aftronomers  being  generally  ac- 
cuftomed  to  fee  this  planet  diftorted,  the  fpheroidical 
form  might  eafily  be  overlooked.  89 

"September  25.  1783.     At  9I1.  jo',  the  equatorial  Difference 
diameter  of  Mars  meafured  21"  53'"  ;  the  polar  diame-  betwixt  the 
ter  21"  15'", /}///  meafure ;   that  is  certainly  not  too  e9nat°rial 
fmall.     This  difference  of  the  diameters  was  fhown,  on  V!    p° 
the  28th  of  the  fame  month,  to  Mr  Wilfon  of  Glafgow,  of  ^ri_ 
who  faw  it  perfectly  well,  fo  as  to  be  convinced  that 
it  was  not  owing  to  any  defect  or  diftortion  occaiioned 
by  the  lens  :   and  becaufe  I  wiflied  him  to  be  fatisficd 
of  the  reality  of  the  appearance,  I  reminded  him  of 
feveral  precautions  ;  fuch  as  caufing  the  planet  to  pafs 
directly  through  the  centre  of  the  field  of  view,  and 
judging  of  its  figure  when  it  was  moft  diftinct  and  belt 
defined,  &c.     Next  day  the  difference  between  the 
two  diameters  was  fhown  to  Dr  Blagden  and  Mr  Au- 
bert.     The  former  not  only  faw  it  immediately,  but 
thought  the  flattening  almolt  as  much  as  that  of  Jupi- 
ter.    Mr  Aubert  alfo  faw  it  very  plainly,  fo  as  to  en- 
tertain no  manner  of  doubt  about  the  appearance. 

"  September  30th,  ioh.  52',  the  equatorial  diameter 
was  22"  9'",  with  a  magnifying  power  of  278.  By  a 
fecond  meafure  it  was  22"  31'",  full  large;  the  polar 
diameter,  very  exact,  was  21"  26'".  On  the  ift  of 
October,  at  ioh.  50',  the  equatorial  diameter  meafured 
103  by  the  micrometer,  and  the  polar  98  ;  the  value 
of  the  diviiions  in  feconds  and  thirds  not  being  well 
3  K  determined, 
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determined,  on  account  of  fome  changes  lately  made 
in  the  focal  length  of  the  objeft  metals  of  the  tele- 
fcope.  On  the  13th,  the  equatorial  diameter  was  ex- 
actly 22"  35'";  the  polar  diameter  21"  33'"."  In  a 
great  number  of  fucceeding  obfervations,  the  fame  ap- 
pearance occurred  ;  but  on  account  of  the  quick 
changes  in  the  appearance  of  this  planet,  Mr  Herfchel 
thought  proper  to  fettle  the  proportion  betwixt  the 
equatorial  and  polar  diameters  from  thofe  which  were 
made  on  the  very  day  of  the  apportion,  and  which 
were  alfo  to  be  preferred  on  account  of  their  being  re- 
peated with  a  very  high  power,  and  in  a  fine  clear  air, 
with  two  different  inftruments  of  an  excellent  quality. 
From  thefe  he  determined  the  proportions  to  be  as 
103  to  98,  or  1355  to  1272. 

It  has  been  commonly  related  by  aftronomers,  that 
the  atmofphere  of  this  planet  is  poffefled  of  fuch  ftrong 
refractive  powers,  as  to  render  the  fmall  fixed  ftars  near 
which  it  pafTes  invilible.  Dr  Smith  relates  an  obferva- 
tion  of  Caffini,  where  a  ftar  in  the  water  of  Aqua- 
rius, at  the  diftance  of  fix  minutes  from  the  dilk  of 
Mars,  became  fo  faint  before  its  occultation  that  it 
could  not  be  feen  by  the  naked  eye,  nor  with  a  three- 
feet  telefcope.  This  would  indicate  an  atmofphere  of 
a  very  extraordinary  fize  and  denfity  ;  but  the  follow- 
ing obfervations  of  Mr  Herfchel  feem  to  lhow  that  it 
is  of  much  finaller  diraenfions.  "  1783,  Oct.  26th, 
There  are  two  fmall  liars  preceding  Mars,  of  different 
fizes  ;  with  460  they  appear  both  dulky  red,  and  are 
pretty  unequal ;  with  278  they  appear  confiderably  un- 
equal. The  diitance  from  Mars  of  the  neareft,  which 
is  alfo  the  largeft,  with  227  meafured  3'  26"  20'". 
Some  time  after,  the  fame  evening,  the  diitance  was 
3'  8"  J5''',  Mars  being  retrograde.  Both  of  them 
were  feen  very  diftinctly.  They  were  viewed  with  a 
new  20  feet  reflector,  and'  appeared  very  bright.  Oc- 
tober 27th,  the  fmall  ftar  is  not  quite  fo  bright  in  pro- 
portion to  the  large  one  as  it  was  laft  night,  being  a 
good  deal  nearer  to  Mars,  which  is  now  on  the  fide  of 
the  fmall  ftar;  but  when  the  planet  was  drawn  afide,  or 
out  of  view,  it  appeared  as  plainly  as  ufual.  The  di- 
itance of  the  fmall  ltar  was  2'  5"  25'".  The  largeit  of 
the  two  ftars  (adds  he),  on  which  the  above  obferva- 
tions were  made,  cannot  exceed  the  12th,  and  the 
fmalleft  the  13th  or  14th  magnitude  ;  and  I  have  no 
reafon  to  fuppofe  that  they  were  any  otherwife  affected 
by  the  approach  of  Mars,  than  what  the  brightnefs  of 
its  fuperior  light  may  account  for.  From  other  pheno- 
mena it  appears,  however,  that  this  planet  is  not  with- 
out a  considerable  atmofphere  ;  for  befides  the  perma- 
nent fpots  on  its  furface,  I  have  often  noticed  occa- 
fional  changes  of  partial  bright  belts,  and  alfo  once  a 
darkifli  one  in  a  pretty  high  latitude;  and  thefe  altera- 
tions we  can  hardly  afcribe  to  any  other  caufe  than  the 
variable  difpofition  of  clouds  and  vapours  floating  in  the 
atmofphere  of  the  planet." 

6.  Jupiter  has  the  fame  general  appearance  with 
Mars,  only  that  the  belts  on  his  furface  are  much 
larger  and  more  permanent.  Their  general  appear- 
ance, as  defcribed  by  Dr  Long,  is  reprefented  fig. 
76—79. ;  by  Mr  Dun,  fig.  18. ;  by  Mr  Wollaflon 
fig.  21.  22,  22.  ;  and  by  Mr  Fergnfon,  fig.  153.  But 
they  are  not  to  be  feen  but  by  an  excellent  tele- 
fcope. They  are  faid  to  have  been  firft  difcovercd 
by  Fontana  and  two  other  Italians  ;  but  Caffini  was 
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the  firft  who  gave  a  good  account  of  them.     Their  Appear- 
number  is  very  variable,  as  fomctimes  only  one,  and  at  ancesof  Ce 
others  no  fewer  than  eight,  may  be  perceived.     They  leftial  Bo- 
are  generally  parallel  to  one  another,  but  not  always  fo ;  dies  thro> 
and  their  breadth  is  likewife  variable,  one  belt  having  TeIc~~op", 
been  obferved  to  grow  narrow,  while  another  in  its 
neighbourhood  has  increafed  in  breadth,  as  if  the  one 
had  flowed  into  the  other  :  and  in  this  cafe  Dr  Long 
obferves,  that  a  part  of  an  oblique  belt  lay  between 
them,  as  if  to  form  a  communication  for  this  purpofe. 
The  time  of  their  continuance  is  very  uncertain,  fome- 
times   remaining  unchanged  for  three   months  ;    at 
others,  new  belts  have  been  formed  in  an  hour  or  two.        9» 
In  fome  of  thefe  belts  large  black  fpors  have  appeared,  Spotsfome- 
which  moved  fwiftly  over  the  dilk  from  eaft  to  weft,  times  ap- 
and  returned  in  a  fliort  time  to  the  fame  place  ;  from  Pear;n 
whence  the  rotation  of  this  planet  about  its  axis  has tnem- 
been  determined.  On  the  9th  of  May  1664,  Dr  Hook, 
with  a  good  12  feet  telefcope,  obferved  a  fmall  fpot  in 
the  biggeft  of  the  three  obfeure  belts  of  Jupiter  ;  and 
obferving  it  from  time  to  time,  found  that  in  two  hours 
it  had  moved  from  eaft  to  weft  about  half  the  vifible 
diameter  of  the  planet.    In  1665,  Caffini  obferved  a 
fpot  near  the  largeft  belt  of  Jupiter  which  is  moft  fre- 
quently feen.     It  appeared  round,  and  moved  with  the 
greateft  velocity  when  in  the  middle,  but  appeared 
narrower,  and  moved  flower,  the  nearer  it  was  to  the 
circumference.  "  Thefe  circumftances  (fays  Dr  Long), 
ffiowed  that  the  fpot  adhered  to  the  body  of  Jupiter, 
and  was  carried  round  upon  it.     It  continued  there- 
on till  the  year  following;  long  enough  todetermine 
the  periodical  time  of  Jupiter's  rotation  upon  his  axis 
to  be  nine  hours  56  minutes."     This  principal,  or  an-  Account  of 
cient  fpot  as\,it  is  called,  is  the  largeft,  and   of  the  one  thefe 
longeft  continuance  of  any  hitherto  known,  has  ap-  fPot5, 
peared  and  vanifbed  no  fewer  than  eight  times  be- 
tween the  years  1665  and  1708  :  from  the  year  laft 
mentioned  it  was  invilible  till  171 3.     The  longeft  time 
of  its  continuing  to  be  vifible  was  three  years  ;  and  the 
longeft  time  of  its  difappearing  was  from  1 708  to  1713: 
it  feems  to  have  fome  connection  with  the  principal  fou- 
thern  belt ;  for  the  fpot  has  never  been  feen  when  that 
difappeared,   though  that  belt  has  often  been  vifible 
without  the  fpot.     Befides  this  ancient  fpot,  Caffini,  in 
the  year  1699,  faw  one  of  lefs  ftability  that  did  not 
continue,  of  the  fame  fhape  or  dimenfions,  but  broke 
into  feveral  fmall  ones,  whereof  the  revolution  was  but 
nine  hours  51  minutes  ;  and  two  other  fpots  that  re- 
volved in  nine  hours  52  minutes  and  a  half.     The  fi- 
gure of  Jupiter  is  evidently  an  oblate  fpheroid,  the 
longeft  diameter  of  his  dilk  being  to  the  ffiorteft  as  1 J 
to  12.     His  rotation  is  from  weft  to  eaft,  like  that  of 
the  fun,  and  the  plane  of  his  equator  is  very  nearly       „4, 
coincident  with  that  of  his  orbit ;  fo  that  there  can  No  differ- 
fcarce  be  any  difference  ©f  feafons  in  that  planet.     His  ence  of  fc* 
rotation  has  been  obferved  to  be  fomewhat  quicker  in  ^onsi"  Ju~ 
his  aphelion  than  his  perihelion.  pter. 

The  moft  remarkable  circumftance  attending  this  j8  J^fo 
planet  is  his  having  four  moons,  which  conftantly  revolve  Dy  four 
round  him  at  different  diftances.     Seefig.  18.  and  186.  moons. 
Thefe  are  all  fuppofed  to  move  in  ellipfes ;  though  the 
excentricities  of  all  of  them  are  too  fmall  to  be  mea- 
fured, excepting  that  of  the  fourth  ;  and  even  this  a- 
mounts  to  no  more  than  0.007  of  its  mean  diftance 
from  the  primary.     The  orbits  of  thefe  planets  were 
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Appear-      thought  by  Galileo  to  be  iii  the  fame  plane  with  that 
ancosofCe-0f  their  primary :  but  M.  Caflini  has  found  that  their 
; J'    ;  !  ' "    orbits  make  a  fmall  angle  with  it;  and  as  he  did  not 
find  any  difference  in  the  place  of  their  nodes,  he  con- 
cluded that  they  were  all  in  the  fame  place,  and  that 
their  afcending  nodes  were  in  the  middle  of  Aquarius. 
After  obferving  them  for  more  than    36  years,  he 
found  their  greateft  latitude,   or  deviation  from  the 
plane  of  Jupiter's  orbit,  to  be  2°  55'.     The  firlt  of 
thefe  fatellites  revolves  at  the  diftance,  of  5.697  of  Ju- 
piter's femidiameters,  or  1'  51"  as  meaffrred  by  proper 
dicai  times  inftruments;  its  periodical  time  is  id.   i8h.-27'  34". 
of  Jupiter's  The  next  fatellite  revolves  at  the  diftance  of  9^)17  fe- 
moons.       midiameters,  or  2'   56",   in  3d.   13b.    13'  4I";  the 
third  at  the  diftance  of  14.384  femidiameters,  ot  4'  42", 
in  7d.  3  b..  42'  36";  and  the  fourth  at  the  diftance  of 
25.266,  or  8' 16",  in  i6d.  16 h.  32'  09". 

Since  the  time  of  Caflini,  it  has  been  found  that  the 
nodes  of  Jupiter's  fatellites  are  not  in  the  fame  place; 
and  from  the  different  points  of  view  in  which  we  have 
an  opportunity  of  obferving  them  from  the  earth,  we 
fee  them  fometimes  apparently  moving  in  ftraight 
lines,  and  at  other  times  in  elliptic  curves.  All  of 
them,  by  reafon  of  their  immenfe  diftance,  feem  to  keep 
near  their  primary,  and  their  apparent  motion  is  a  kind 
of  ofcillation  like  that  of  a  pendulum,  going  alternate- 
ly from  the  geateft  diftance  on  one  fide  to  the 
greateft  diftance  on  the  other,  fometimes  in  a  ftraight 
line,  and  fometimes  in  an  elliptic  curve.  When  a  fa- 
tellite is  in  its  fuperior  femicircle,  or  that  half  of  its 
orbit  which  is  more  diftantfrom  the  earth  than  Jupiter 
is,  its  motion  appears  to  us  direct,  according  to  the 
order  of  the  figns;  but  in  its  inferior  femicircle,  when 
it  is  nearer  to  us  than  Jupiter,  its  motion  appears  re- 
trograde; and  both  thefe  motions  feem  quicker  the 
nearer  the  fatellites  are  to  the  centre  of  the  primary, 
flower  the  more  diftant  they  are,  and  at  the  greateft  dif- 
97  tance  of  all  they  appear  for  a  fhort  time  to  be  ftationary. 
Occulta-  From  this  account  of  the  fyftem  of  Jupiter  and  his 
tiont  and    fatellites,  it  is  evident,  that  occultations  of  them  mult 
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eclipfes  of  frequently  happen  by  their  going  behind  their  primary, 
or  by  coming  in  betwixt  us  and  it.  The  former  takes 
place  when  they  proceed  towards  the  middle  of  the  up- 
per femicircle ;  the  latter,  when  they  pafs  through  the 
fame  part  of  their  inferior  femicircle.  Occultations  of  the 
former  kind  happen  to  the  firft  and  fecond  fatellite;  at 
every  revolution,  the  third  very  rarely  efcapes  an  oc- 
cultation,  but  the  fourth  more  frequently  by  reafon  of 
its  greater  diftance.  It  is  feldom  that  a  fatellite  can  be 
difcovered  upon  the  difk  of  Jupiter,  even  by  the  beft 
telefcopes,  excepting  at  its  firft  entrance,  when  by  rea- 
fon of  its  being  more  directly  illuminated  by  the  rays  of 
the  fun  than  the  planet  itfelf,  it  appears  like  a  lucid 
fpot  upon  it.  Sometimes,  however,  a  fatellite  in  paf- 
fing  over  the  difk,  appears  like  a  dark  fpot,  and  is 
eafily  to  be  diftinguifhed.     This  is  fuppofed  to  be  ow- 
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'  and  it  is  remarkable,  that  the  fame  fatellite  has  been 
known  to  pafs  over  the  difk  at  ofte  time  as  a  dark  fpot, 
and  at  another  fo  luminous  that  it  could  not  be  diftin- 
guifhed from  Jupiter  himfelf,  except  at  its  coming  on 
and  going  oft".  To  account  for  this,  wemuft  fay,  that  ei- 
ther the  fpots  are  fubject  to  change  ;  or  if  they  be  perma- 
nent, like  thofe  of  our  moon,  that  the  fatellites  at  dif- 
ferent times  turn  different  parts  of  their  globes  to- 


wards  us.     Poffibly  both  thefe  c.iufes  may  contribute  Appear- 
to  produce  the  phenomena  juft  mentioned.     For  thefe  anccsofCe- 

1    ft  *•  1    U 

reafons  alfo  both  the  light  and  apparent  magnitude  of  c.      , , 
the  fatellites  arc  variable  :  for  the  fewer  fpots  there  are  -j-elefcopcs. 

upon  that  fide  which  is  turned  towards  us,  the  brighter  v „ ' 

it  will  appear;  and  as  the  bright  fide  only  can  be  feen,       99 
a  fatellite  muft  appear  larger  the  more  of  its  bright  why..tnc7 
fide  it  turns  towards  the   earth,  and  the   lefs  fo  the *£V. „-t 
more  it  happens  to  be  covered  with  fpots.     The  fourth  amj  appa. 
fatellite,  though  generally  the  fmalleft,  fometimes  ap- rent  mag- 
pears  bigger  than  any  of  the  reft:  the  third  fometimes  nitudc. 
feems  leaft,  though  ufually  the  largeft ;  nay,  a  fatellite 
may  be  fo  covered  with  fpots  as  to  appear  lefs  than  its 
fhadow  palling  over  the  difk  of  the  primary,  though  we 
are  certain  that  the  fhadow  muft  be  finaller  than  the 
body  which  cafts  it.     To  a  fpectator  placed  on  the  fur- 
face  of  Jupiter,  each  of  thefe  fatellites  would  put  on 
the  phafes  of  the  moon ;  but  as  the  diftance  of  any  of 
them  from  Jupiter  is  but  fmall  when  compared  with  the 
diftance  of  that  planet  from  the  fun,  the  fatellites  are 
therefore  illuminated  by  the  fun  very  nearly  in  the 
fame  manner  with  the  primary  itfelf ;  hence  they  ap- 
per  to  us  always  round,  having  conftantly  the  greateft 
part  of   their  enlightened    half   turned  towards  the 
earth  ;  and  indeed  they  are  fo  fmall,  that  were  they  to 
put  on  the  phafes  of  the  moon,  thefe  phafes  could  fcarce 
be  difcerned  through  the  beft  telefcopes.  100 

When  the  fatellites  pafs  through  their  inferior  femi-  Their  (ha-  , 
circles,  they  may  caft  a  fhadow  upon  their  primary,  dowsfome- 
and  thus  caufe  an  eclipfe  of  the  fun  to  his  inhabitants  tunes  vifi- 
if  there  are  any ;  and  in  fome  fituations  this  fhadow  ^  of  Tu_ 
may  be  obferved  going  before  or  following  the  fatel-  piter. 
lite.     On  the  other  hand,   in  pafling  through  their 
fuperior  femicircles,  the  fatellites  may  be  eclipfed  in      I0I 
the  fame  manner  as  our  moon,  by  pafling  through  the  Three  of 
.fhadow  of  Jupiter :  and  this  is  actually  the  cafe  with  Jupiter's 
the  firft,  fecond,  and  third  of  thefe  bodies ;  but  the  moons 
fourth,  by  reafon  of  the  largenefs  of  its  orbit,  pafles  *cIiPfed  m 
fometimes  above  or  below  the  fhadow,  as  is  the  cafe  ^i^a" 
with  our  moon.     The  beginnings  and  ending  of  thefe 
eclipfes  are  eafily  feen  by  a  telefcope  when  the  earth 
is  in  a  proper  lituation  with  regard  to  Jupiter  and  the 
fun;  but  when  this  or  any  other  planet  is  in  conjunc- 
tion with  the  fun,  the  fuperior  brightnefs  of  that  lu-       Ioa 
minary  rendersboth  it  and  the  fatellites  invifible.  From  At  what 
the  time  of  its  firft  appearing  after  a  conjunction  until  time  the 
near  the  oppofition,  only  the  immerfions  of  the  fatel-  eclipfes,oc- 
lites  into  his  fhadow,  or  the  beginnings  of  the  eclipfes,  cultations, 
arevilible;  at  the   oppofition,  only  the  occultations  of  _;tj£sf™I 
the  fatellites,  by  going  behind  or  coming  before  their  tentes are 
primary,  are  obfervable;  and  from  the  oppofition  tovifible. 
the  conjunction,   only  the  emerfions,   or  end  of  the 
eclipfes,  are  to  be  feen.     This  is  exactly  true  in  the 
firft  fatellite,  of  which  we  can  never  fee  an  immerfion 
with  its  immediately  fubfequent  emerfion :  and  it  is  but 
rarely  that  they  can  be  both  feen  in  the  fecond  ;  as  in 
order  to  their  being  fo,  that  fatellite  muft  be  near  one 
of  its  limits,  at  the  fame  time  that  the  planet  is  near 
his  perihelion  and  quadrature  with  the  fun.     With  re- 
gard to  the  third,  when  Jupiter  is  more  than  46  de- 
grees from  conjunction  with,  or  oppofition  to  the  fun, 
both  its  immerfions  and  immediately  fubfequent  emer- 
fions are  vifible ;  as  they  likewife  are  in  the  fourth, 
when  the  diftancfc  of  Jupiter  from  conjunction  or  oppo- 
fition is  24  degrees. 

3  K  2  When 
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When  Jupiter  is  hi  quadrature  wStkthe  fun,  the  earth 
is  fartheft  out  of  the  line  that  panes  through  the  centres 
of  the  fun  and  Jupiter,  and  therefore  the  lhadow  of 
the  planet  is  then  moll  expofed  to  our  view ;  but  even 
then  the  body  of  the  planet  will  hide  from  us  one  fide 
of  that  part  of  the  fliadow  which  is  neareftto  it,  through 
which  the  firft  fatellite  paries  ;  which  is  the  reafon 
that,  though  we  fee  the  entrance  of  that  fatellite  into 
the  fhadow,  or  its  coming  out  from  thence,  as  the 
earth  is  lituatcd  on  the  eaft  or  weft  fide  thereof,  we 
cannot  fee  them  both  ;  whereas  the  other  fatellites  go- 
ing through  the  lhadow  at  a  greater  diftance  from  Ju- 
piter, their  ingrefs  and  egrefs  are  both,  vifihle. 

7.  Saturn,  when  viewed  through  .1  good  tclefcope, 
makes  a  more  remarkable  appearance  than  any  of  the 
other  planets.  Galileo  firft.  difcovered  his  uncommon 
fhape,  which  he  thought  to  be  like  two  fmall  globes, 
one  on  each  fide  of  a  large  one  :  and  he  publilhed  his 
difcovery  in  a  Latin  fentence;  the  meaning  of  which 
was,  that  he  had  feen  him  appear  with  three  bodies ; 
though,  in  order  to  keep  the  difcovery  a  fecrct,  the 
letters  were  tranfpofed.  Having  viewed  him  for  two 
years,  he  was  furprifed  to  fee  him  become  quite  round 
without  thefe  appendages,  and  then  after  fome  time  to 
afliime  them  as  before.  Thefe  adjoining  globes  were 
what  are  now  called  the  aufa  of  his  ring,  the  true 
fhape  of  which  was  firft  difcovered  by  Huygens  about 
40  years  after  Galileo,  firft  with  a  telefcope  of  12  feet, 
and  then  with  one  of  23  feet,  which  magnified  objects 
100  times.  From  the  difcoveries  made  by  him  and 
other  aftronomers,  it  appears  that  this  planet  is  fur- 
rounded  by  a  broad  thin  ring,  the  edge  of  which  re- 
flects little  or  none  of  the  fun's  light  to  us,  but  the 
planes  of  the  ring  reflect  the  light  in  the  fame  manner 
that  the  planet  itfelf  does  ;  and  if  we  fuppofe  the  dia- 
meter of  Saturn  to  be  divided  into  three  equal  parts, 
the  diameter  of  the  ring  is  about  feven  of  thefe  parts. 
The  ring  is  detached  from  the  body  of  Saturn  in  fiich 
a  manner,  that  the  diftance  between  the  innermoft  part  of 
the  ring  and  the  body  is  equal  to  its  breadth.  If  we  had 
a  view  of  the  planet  and  his  ring,  with  our  eyes,  per- 
pendicular to  one  of  the  planes  of  the  latter,  we  ihould 
fee  them  as  in  fig.  80. :  but  our  eye  is  never  fo  much  ele- 
vated above  either  plane  as  to  have  the  vifual  ray  ftand 
at  rightangles  to  it;  nor  indeed  isiteverelevatedmore 
than  about  30  degrees  above  it ;  fo  that  the  ring,  be- 
ing commonly  viewed  at  an  oblique  angle,  appears  of 
an  oval  form,  and  through  very  good  telefcopes  double, 
as  reprefented  fig.  18.  and  153.  Both  the  outward 
and  inward  rini  is  projected  into  an  elliplis,  more  or 
lefs  oblong  according  to  the  different  degrees  of  obli- 
quity with  which  it  is  viewed.  Sometimes  our  eye  is 
in  the  plane  of  the  ring,  and  then  it  becomes  invilible ; 
either  becaufe  the  outward  edge  is  not  fitted  to  reflect 
the  fun's  light,  or  more  probably  becaufe  it  is  too  thin 
to  be  feen  at  fuch  a  diftance.  As  the  plane  of  this 
ring  keeps  always  parallel  to  itfelf,  that  is,  itsfituation 
in  one  part  of  the  orbit  is  always  parallel  to  that  in  any 
otherpart,  it  difappears  twice  in  every  revolution  of  the 
planet,  that  is,  about  once  in  15  years;  and  he  fome- 
limes  appears  quite  round  for  nine  months  together. 
At  other  times,  the  diftance  betwixt  the  body  of  the 
planet  and  the  ring  is  very  perceptible;  infomuch  that 
Mr  Whifton  tells  us  of  Dr  Clarke's  father  having  {een 
a  flar  through  the  opening,  and  fuppofed  him  to  have 


been  the  only  perfon  who  ever  faw  a  fight  fo  rare,  asAppear- 
the  opening,  though  certainly  very  large,  appears  very  anccsoft'e- 
fmall  to  us.     When  Saturn  appears  round,  if  our  eye  J.c."'al.  Bli" 
be  in  the  plane  of  the  ring,  it  will  appear  as  a  dark  .j!^.  ™   > 
line  acrofs  the  middle  of  the  planet's  dhk;  qnd  if  i?ur  >— -  .      ■' 
eye  be  elevated  above  the  plane  of  the  ring,  a  ihadowy 
belt  will  be  viiible,  caufed  by  the  fhadow  of  the  ring 
as  well  as  by  the  interpofition  of  part  of  it  betwixt  the 
eye  and  the  planet.     The  fliadow  of  the  ring  is  broad- 
eft  when  the  fun  is  moft  elevated,  but  its  obfeure  parts 
appear  broadeft  when  oar  eye  is  moft  elevated  above 
the  plane  of  it.     When  it  appears   double,  the  ring 
next  the  body  of  the  planet  appears  brighteft;  when 
the  ring  appears  of  an  elliptical  form,  the  parts  about 
the  ends  of  the  largeft  axis  are  called  the  anf<e,  as  has 
been  already  mentioned.     Thefe,  a  little  before  and 
after  the  disappearing  of  the  ring,  are  of  unequal  mag- 
nitude :  the  largeft  anfa  is  longer  viiible  before  the  pla- 
nets round   phafc,  and  appears  again  fooner  than  the       105 
other.     On  the  ift  of  October  1714,  the  largeft  anfaRingofSa- 
was  on  the  eaft  fide,  and  on  the  12th  on  the  weft  fide  turn  pro- 
of the  dhk  of  the  planet,  which  makes  it  probable  that  ^al,1y ]ias  a 
the  ring  has  a  rotation  round  an  axis  :  but  whether  orrevolutl°n 
not  this  is  the  cafe  with  Saturn  himfelf  has  not  been 
difcovered,  on  account  of  the  deficiency  of  fpots  by      106 
which  it  might  be  determined.     He  has  indeed   two  Belts  difco- 
belts,  difcovered  with  very  long  telefcopes,  which  ap-vered  on 
pear  parallel  to  that  formed  by  the  edge  of  the  ringSaturr1, 
above  mentioned ;  but  thefe  are  rectilinear  when  the 
ring  appears  elliptic,  as  in  fig.  81.  and  feem  to  be' 
permanent.      In   1683,  however,    Doin.  Caffini    and 
Katio  perceived  a  bright  ftreak  upon  Saturn,  which 
was  not  permanent  like  the  dark  belts,  but  was  vifible 
one  day  and  difappeared  the  next,  when  another  came 
into  view  near  the  edge  of  his  difk.     This  induced 
Caffini  to  fuppofe,  that  Saturn  might  have  a  rotation 
round  his  axis;  but   the  diftance  of  this  planet  is  fo 
great,  that  we  can  fcarce  hope  to  determine  his  revo- 
lation  fo  accurately  as  that  of  the   others.      It  dif- 
appeared in  May  17S9  ;  the  earth  being  about  to  pafs 
from  its  northern  fide,  which  is  enlightened,  to  the 
fouthern,  which  is  obfeure. 

The  aftronomer-royal  (Dr  Mafkelyne)  informs  us 
of  this  difappearance  in  1789,  and  reappearance  in 
1790,  in  the  following  manner:  "  On  May  3d  and 
Auguft  26th  1789,  the  plane  of  Saturn's  ring  will 
pafs  through  the  earth;  in  October  nth  it  will  pafs 
through  the  fun;  and  January  29th  1790  it  will  again 
pafs  through  the  earth.  Hence,  and  fuppofing  with 
M.  de  la  Lande  that  the  ring  is  but  juft  vifible  with 
the  belt  telefcopes  in  common  ufe,  when  the  fun  is  ele- 
vated 3'  above  its  plane,  or  3  days  before  the  plane  pafles 
through  the  fun,  and  when  the  earth  is  elevated  2V  a- 
bove  the  plane,  or  one  day  from  the  earth's  palling  it, 
the  phenomena  of  difappearance  and  reappearance  may 
be  expected  to  take  place  as  follows. 

"  May  2d  1789,  Saturn's  ring  will  difappearj 
the  earth  being  about  to  pafs  from  its  northern  fide, 
which  is  enlightened,  to  its  fouthern  fide,  which  is  ob- 
feure. 

"  Auguft  27th,  the  earth  having  repafTed  to  the 
northern  or  enlightened  fide,  the  ring  will  reappear. 

"  October  8th,  the  ring  will  difappcar ;  its  plane 
being  near  pafling  through  the  fun,  when  it  will  change 
its  enlightened  fide  from  the  northern  to  the  fouthern 
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Appear-     ome,  confequently  the  dark  fide  will  be  then  turned  to 
anccsofCe-  the  earth. 

icftialBo-       <<  January  30th  1790,  the  earth  having  patted  from 
dies  thro     t^c  nor,nerfl  or  dark  iije  0f  the  ring,  to  the  fbutheni 
Tclclcopcs.  Qr  enijg]jCenc(j  one>  tjle  ring  vvxll  become  vifible,  to 
continue  fo  until  the  year  1803." 

In  the  diagram,  fig.  159  are  delineated  the  phafes 
of  the  ring  from  its  full  appearance  in  the  year  1782 
to  its  difappearance  in  1 789,  and  its  full  reappearance 
1796. 

Saturn  is  ftill  better  attended  than  Jupiter  (fee  fig. 
18.  and  186)  ;  having,  befidestheringabovementioned, 
no  fewer  than  five  moons  continually  circulating  round 
him.  Thefirft,  at  the  diftance  of  2.097  femidiameters 
of  his  ring,  and  4.893  of  the  planet  itfelf,  performs  its 
revolution  in  id.  2ih.  18' 27";  the  fecond,  at  2.686 
femidiameters  of  the  ring,  and  6.268  of  Saturn,  re- 
volves in  2d.  17I1.  41' 22":  the  third,  at  the  di- 
stance of  8.754  femidiameters  of  Saturn,  and  3.752  of 
the  ring,  in  4d,  12  h.  25'  12";  the  fourth,  called 
the  Huygtnian  fatellite,  at  8.698  femidiameters  of  the 
ring,  and  20.295  of  Saturn,  revolves  in  15  d.  21  h.  41' 
12";  while  the  fifth,  placed  at  the  vaft  diftance  of 
5*9.154  femidiameters  of  Saturn,  or  25.348  of  his  ring, 
does  not  perform  its  revolution  in  lefs  than  79 d.  7H. 
47'  00".  The  orbits  of  all  thefe  fatellites,  except  the 
fifth,  are  nearly  in  the  fame  plane,  which  makes  an 
angle  with  the  plane  of  Saturn's  orbit  of  about  31°; 
and  by  reafon  of  their  being  inclined  at  fuch  large 
angles,  they  cannot  pafs  either  acrofs  their  primary  or 
behind  it  with  refpeft  to  the  earth,  except  when  very 
near  their  nodes ;  fo  that  eclipfes  of  them  happen  much 
more  feldom  than  of  the  fatellites  of  Juper.  There 
is,  however,  an  account  in  the  Philof.  Tranfaft.  of  an 
occultationof  the  fourth  fatellite  behind  the  body  of 
Saturn ;  and  there  is  a  curious  account  by  Caffini,  in 
the  Memoirs  of  the  Royal  Academy  for  1692,  of  a 
fixed  ftar  being  covered  by  the  fourth  fatellite,  fo  that 
for  13  minutes  they  appeared  both  as  one  ftar.  By 
reafon  of  their  extreme  fmallnefs,  thefe  fatellites  cannot 
be  feen  unlefs  the  air  is  very  clear ;  and  Dom.  Caffini 
for  feveral  years  obferved  the  fifth  fatellite  to  grow  lefs 
fometimes  and  lefs  as  it  went  through  the  eaftern  part  of  its  or- 
difappears,  bit  untj[  jt  became  quite  invilible,  while  in  the  weftern 
and  why.  ^n  ^  graciua]ly  became  more  and  more  bright  until 
it  arrived  at  itsgreateftfplendor. — "  This  phenomenon 
(fays  Dr  Long)  cannot  be  better  accounted  for  than 
by  fnppofing  one  half  of  the  furface  of  this  fatallite  to 
be  unfit  to  reflect  the  light  of  the  fun  in  fufficient 
quantity  to  make  it  vifible,  and  that  it  turns  round  its 
axis  nearly  in  the  fame  time  as  it  revolves  round  its 
primary  ;  and  that,  by  means  of  this  rotation,  and 
keeping  always  the  fame  face  toward  Saturn,  we  upon 
the  earth  may  during  one  half  of  its  periodical  time, 
be  able  to  fee  fucceffively  more  and  more  of  its  bright 
fide,  and  during  the  other  half  of  its  period  have  more 
and  more  of  the  fpotted  or  dark  fide  turned  toward  us. 
In  the  year  1705,  this  fatellite  unexpectedly  became 
vifible  in  all  parts  of  its  orbit  through  the  very  fame 
telefcopes  that  were  before  often  made  ufe  of  to  view 
it  in  the  eaftern  part  without  fnccefs  :  this  (hows  the 
fpots  upon  this  fatellite,  like  thofe  upon  Jupiter  and 
fome  other  of  the  primary  planets,  are  not  permanent, 
but  fubjecT:  to  change.'* 

8.  With  regard  to  the  Georgium  Sidus;  ftill  lefs  is 
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known  than  of  Saturn.    Its  apparent  magnitude  is  fo  Appcar- 
fmall,  that  it  can  feldom  be  feen  with  the  naked  eye  ;  ancesofCe- 
and  even  with  the  telefcope  it  appears  but  of  a  few  fe-  " 
conds  diameter.     It  is  attended  by  two  fatellites  at '. 
the  proportional  diftances  marked  in  fig.  82.  according 
to  the  obfervations  of  Mr.  Herfchel  ;  but  he  had  not       ic9 
an  opportunity  of  obferving  them  long  enough  to  de-  Georgium 
termine  their  periodical  times  with  exaftnefs  ;  though  f^„ ^*  "jj 
he  fuppofes  the  innermoft  to  perform  its  revolution  in  t^"0  fateiJ 
about  eight  days  and  three  quarters,  the  other  in  thir-  jjtes- 
teen  days  and  a  half.  n0 

9.  The  Comets,  viewed  through  a  telefcope,  have  a  of  the  cc 
very  different  appearance  from  any  of  the  planets,  roets. 
The  nucleus,  or  ftar,  feems  much  more  dim.  Sturmius 
tells  us,  that  obferving  the  comet  of  1680  with  a  te- 
lefcope, it  appeared  like  a  coal  dimly  glowing  ;  or  a 
rude  mafs  of  matter  illuminated  with  a  dufky  fumid 
light,  lefs  fenfible  at  the  extremes  than  in  the  middle  ; 
and  not  at  all  like  a  ftar,  which  appears  with  a  round 
diik  and  a  vivid  light. 

Hevelius  obferved  of  the  comet  in  i66r,  that  its 
body  was  of  a  yellowifh  colour,  bright  and  confpicu- 
ous,  but  without  any  glittering  light.  In  the  middle 
was  a  denfe  ruddy  nucleus,  almoft  equal  to  Jupiter, 
encompaffed  with  a  much  fainter,  thinner  matter.— 
Feb.  5th.  The  nucleus  was  fomewhat  bigger  and 
brighter,  of  a  gold  colour,  but  its  light  more  dufky 
than  the  reft  of  the  ftars  ;  it  appeared  alfo  divided  in- 
to a  number  of  parts. — Feb.  6th.  The  nuclei  ftill  ap- 
peared, though  lefs  than  before.  One  of  them  on  the 
left  fide  of  the  lower  part  of  the  difk  appeared  to  b« 
much  denfer  and  brighter  than  the  reft ;  its  body 
round,  and  reprefentingalittlelucid  ftar;  the  nuclei  fiill 
encompaffed  with  another  kind  of  matter. — Feb.  10th. 
The  nuclei  more  obfeure  and  confufed,  but  brighter 
at  top  than  at  bottom. — Feb.  13th.  The  head  diini- 
niflied  much  both  in  brightnefs  and  in  magnitude. — 
March  2d.  Its  roundnefs  a  little  impaired,  and  the 
edges  lacerated. — March  28th.  Its  matter  much  dif- 
perfed  ;  and  no  diftinft  nucleus  at  all  appearing. 

Wiegelius,  who  faw  through  a  telefcope  the  comet 
of  1664,  the  moon,  and  a  little  cloud  illuminated  by 
the  fun,  at  the  fame  time;  obferved  that  the  moon  ap- 
peared of  a  continued  luminous  furface,  but  the  comet 
very  different,  being  perfeiStly  like  the  little  cloud  en- 
lightened by  the  fun's  beams.  Iir 

The  comets,  too,  are  to  appearance  furrounded  with  Their  at- 
atmofpheres  of  a  prodigious  fize,  often  ariling  ten  times  mofpherei 
higher  than  the  nucleus.    They  have  often  likewife  and  phafes. 
different  phafes,  like  the  moon.  Ila 

"  The  head  of  a  comet  (fays  Dr  Long)  to  the  eye,  Dr  Long's 
nnaffifted  by  glaffes,  appears  fometimes  like  a  cloudy  account  of 
ftar;  fometimes  fhines  with  a  dull  light  like  that  of  them, 
the  planet  Saturn ;   fome  comets  have  been  faid  to 
equal,  fome  to  exceed,  ftars  of  the  firft  magnitude  ; 
fome  to  have  furpaffed  Jupiter,  and  even  Venus  ;  and 
to  have  caftafhadow  as  Venus  fometimes  does. 

"  The  head  of  a  comet,  feen  through  a  good  tele- 
fcope, appears  to  confift  of  a  folid  globe,  and  an  at- 
mofphere  that  furrounds  it.  The  folid  part  is  fre- 
quently called  the  nucleus ;  which  through  a  telefcope 
iseafily  diftinguiflied  from  the  atmofphere  or  hairy  ap- 
pearance. 

"  A  comet  is  generally  attended  with  a  blaze  or 
tail,  whereby  it  is  diftinguifhed  from  a  ftar  or  planet ; 
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as  it  is  alfo  by  its  motion.  Sometimes  the  tail  only  of 
a  comet  has  been  vifible  at  a  place  where  the  head  has 
been  all  the  while  under  the  horizon  j  fnch  an  appear- 
ance is  called  a  beam. 

"  The  nucleus  of  the  comet  of  1618  is  faid,  a  few 
days  after  coming  into  view,  to  have  broken  into  three 
or  four  parts  of  irregular  figures.  One  obferver  com- 
pares them  to  fo  many  burning  coals  ;  and  fays  they 
changed  their  fituation  while  he  was  looking  at  them, 
as  when  a  perfon  ftirs  a  fire ;  and  a  few  days  after  were 
broken  into  a  great  number  of  fmaller  pieces.  Another 
account  of  the  fame  is  that  on  the  ift  and  4th  of  De- 
cember, the  nucleus  appeared  to  be  a  round,  folid,  and 
luminous  body,  of  a  dufky  lead  colour,  larger  than  any 
ftar  of  the  firft  magnitude.  On  the  8th  of  the  fame 
month  it  was  broken  into  three  or  four  parts  of  irre- 
gular figures  ;  and  on  the  20th  was  changed  into  a 
clufter  of  fmall  (tars. 

"  As  the  tail  of  a  comet  is  owing  to  the  heat  of  the 
fun,  it  grows  larger  as  the  comet  approaches  near  to, 
and  fhortens  as  it  recedes  from,  that  luminary.  If 
the  tail  of  a  comet  were  to  continue  of  the  fame  length, 
it  would  appear  longer  or  fhorter  according  to  the  dif- 
ferent views  of  the  fpectator ;  for  if  his  eye  be  in  a  line 
drawn  through  the  middle  of  the  tail  lengthwife,  or 
nearly  fo,  the  tail  will  not  be  diftinguifhed  from  the 
reft  of  the  atmofphere,  but  the  whole  will  appear 
round  ;  if  the  eye  be  a  little  out  of  that  line,  the  tail 
will  appear  (hort  as  in  fig.  83.  and  it  is  called  a  bearded 
comet  when  the  tail  hangs  down  towards  the  horizon, 
as  in  that  figure.  If  the  tail  of  a  comet  be  viewed  fide- 
ways,  the  whole  length  of  it  is  feen.  It  is  obvoius  to 
remark,  that  the  nearer  the  eye  is  to  the  tail,  the  great- 
er will  be  the  apparent  length  thereof. 

"  The  tails  of  comets  often  appear  bent,  as  in  fig. 
84  and  85,  owing  to  the  refiftance  of  the  sether;  which, 
though  extremely  fmall,  may  have  a  fenfible  effect  on 
fo  thin  a  vapour  as  the  tails  confifts  of.  This  bending 
is  feen  only  when  the  earth  is  not  in  the  plane  of  the 
orbit  of  the  comet  continued.  When  that  plane  paffes 
thro'  the  eye  of  the  fpectator,  the  tail  appears  ftraight, 
as  in  fig.  86,  87. 

"  Longomontanus  mentions  a  comet,  that,  in  1618, 
Dec.  10th;  had  a  tail  above  100  degrees  in  length  ; 
which  fhows  that  it  muft  then  have  been  very  near  the 
earth.  The  tail  of  a  comet  will  at  the  fame  time  ap- 
pear of  different  length  in  different  places,  according 
as  the  air  in  one  place  is  clearer  than  in  another.  It 
need  not  be  mentioned,  that  in  the  fame  place,  the  dif- 
ference in  the  eyes  of  their  fpectators  will  be  the  caufe 
of  their  difagreeing  in  their  eftimate  of  the  length  of 
the  tlil  of  a  comet. 

"  Hevelius  is  very  particular  in  telling  us,  that  he 
obferved  the  comet  of  1665  to  caft  a  fliadow  upon  the 
tail ;  for  in  the  middle  thereof  there  appeared  a  dark 
line.  It  is  fomewhat  furprifing,  that  Hooke  mould 
be  pofhive  in  affirming,  on  the  contrary,  that  the 
'  place  where  the  (hadow  of  that  comet  fhould  have  been, 
if  there  had  been  any  fliadow,  was  brighter  that  any 
other  part  of  the  tail.  He  was  of  opinion  that  comets 
have  fome  light  of  their  own.  His  obfervacions  were 
made  in  a  hurry  ;  he  owns  they  were  fhort  and  tranfito- 
ry  :  Hevelius's  were  made  with  fo  much  care,  that 
there  is  more  rcafon  to  depend  upon  them.  Dom.  Caf- 
5-1 1 1  i  obferved,  in  the  tail  of  the  comet  of  1680,  a  dark- 
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nefs  in  the  middle  ;  and  the  like  was  taken  notice  of  Appear- 
by  a  curious  obferver  in  that  of  1744.  ance6ofCe- 
"  There  are  three  comets,  viz.  of  1680,  1744,  and  le.ftial  B°" 
1 759,  that  deferve  to  have  a  farther  account  given  of  lie,s  tfhro' 
them.    The  comet  of  1680  was  remarkable  for  its  *      'ope3' 
near  approach  to  the  fun  ;  fo  near,  that  in  its  perihe-       "<> 
lion  it  was  not  above  a  fixth  part  of  the  diameter  of Accoun,:  °f 
that  luminary  from  the  furface  thereof.     Fig.  85,  ta-  'f6  c?^et 
ken  from  Newton's  Principia,  reprefents  fo  much  of  °    x    °* 
the  trajectory  of  this  comet  as  it  palled  through  while 
it  was  vifible  to  the  inhabitants  of  our  earth,  in  going 
from  and  returning  to  its  perihelion.     It  fhows  alfo 
the  tail  as  it  appeared  on  the  days  mentioned  in   the 
figure.     The  tail,  like  that  of  other  comets,  increafed 
in  length  and  brightnefs  as  it  came  nearer  to  the  fun  ; 
and  grew  fhorter  and  fainter  as  it  went  farther  from 
him  and  from  the  earth,  till  that  and  the  comet  were 
too  far  off  to  be  any  longer  vifible.  ZI» 

"  The  comet  of  1 744  was  firft  feen  at  Laufanne  in  Of  that  of 
Switzerland,  Dec.  13th,  1743,  N.  S.  From  that  time  *744- 
it  increafed  in  brightnefs  and  magnitude  as  it  was  co- 
ming nearer  to  the  fun.  The  diameter  of  it,  when  at 
the  diftance  of  the  fun  from  us,  meafured  about  one 
minute ;  which  brings  it  out  equal  to  three  times  the 
diameter  of  the  earth.  It  came  fonear  Mercury,  that, 
if  its  attraction  had  been  proportionable  to  its  magni- 
tude, it  was  thought  probable  it  would  have  difturbed 
the  motion  of  that  planet.  Mr  Betts  of  Oxford,  how- 
ever, from  fome  obfervations  made  there,  and  at  Lord 
Macclesfield's  obfervatory  at  Sherburn,  found,  that 
when  the  comet  was  at  its  leaft  diftance  from  Mercury, 
and  almoft  twice  as  near  the  fun  as  that  planet  was,  it 
was  ftill  diftant  from  him  a  fifth  part  of  the  diftance 
of  the  fun  from  the  earth  ;  and  could  therefore  have  no 
effect  upon  the  planet's  motions.  He  judged  the  co- 
met to  be  at  leaft  equal  in  magnitude  to  the  earth.  He 
fays,  that  in  the  evening  of  Jan.  23,  this  comet  ap- 
peared exceedingly  diftinct  and  bright,  and  the  diame- 
ter of  its  nucleus  nearly  equal  to  that  of  Jupiter.  Its 
tail  extended  above  16  degrees  from  its  body;  and  was 
in  length,  fuppofing  the  fun's  parallax  10",  no  lefs  than 
23  millions  of  miles.  Dr  Bevis,  in  the  month  of  May 
1744,  made  four  obfervations  of  Mercury,  and  found 
the  places  of  that  planet,  calculated  from  correct 
tables,  differed  fo  little  from  the  places  obferved,  as  to 
fhow  that  the  comet  had  no  influence  upon  Mercury's 
motion. 

"  The  nucleus,  which  had  before  been  always  round, 
on  the  10th  of  February  appeared  oblong  in  the  di- 
rection of  the  tail,  and  feemed  divided  into  two  parts 
by  a  black  ftroke  in  the  middle.  One  of  the  parts 
had  a  fort  of  beard  brighter  than  the  tail ;  this  beard 
was  furrounded  by  two  unequal  dark  ftrokes,  that  fe- 
parated  the  beard  from  the  hair  of  the  comet.  The 
odd  phenomena  difappeared  the  next  day,  and  nothing 
was  feen  but  irregular  obfeure  fpaces  like  fmoke  in  the 
middle  of  the  tail;  and  the  head  refumed  its  natural 
form.  Feb.  1 5th,  the  tail  was  divided  into  twobranches; 
the  eaftern  part  about  feven  or  eight  degrees  long,  the 
weftern  24.  On  the  23d,  the  tail  began  to  be  bent;  it 
fliowed  no  tail  till  it  was  as  near  to  the  fun  as  the  or- 
bit of  Mars  ;  the  tail  grew  longer  as  it  approached 
nearer  the  fun ;  and  at  iis  greateft  length  was  com- 
puted to  equal  a  third  part  of  the  diftance  of  the  eartn 
from  the  fun.     Fig.  84.  is  a  view  of  this  comet}  taken 
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but  Dr  Herfchel  has  Conclufion, 


.  c  e  c  P  ■'  lhorten  while  we  are  viewing, 
ing  to  the  motion  of  our  air. 

**  The  comet  of  1759  did  not  make  any  confidera- 
ble  appearance  by  reafon  of  the  unfavourable  fituation 
of  the  earth  all  the  time,  its  tail  might  otherwife  have 
been  confpicuous  ;  the  comet  being  then  too  near  the 
fun  to  be  feen  by  us;  butdeferves  our  particular  conli- 
deration,  as  it  was  the  firft  that  ever  had  its  return 
foretold."     See  the  following  Seftion. 

Hevelius  gives  pictures  of  comets  of  various  fhapes; 
as  they  are  defcribed  by  hiftorjans  to  have  been  like  a 
fword,  a  buckle,  a  tun,  &c.  Thefe  are  drawn  by 
fancy  only,  from  the  defcription  in  words.  He  gives, 
however,  alfo  pictures  of  fome  comets,  engraved  by 
his  own  hand  from  the  views  he  had  of  them  through 
a  very  long  and  excellent  telefcope.  In  thefe  we  find 
changes  in  the  nucleus  and  the  atmofphere  of  the  fame 
comet.  The  nucleus  of  the  comet  of  1661,  which  in 
one  obfervation  appeared  as  one  round  body,  as  it 
is  reprefented  in  fig.  87.  in  fubfequent  views  feemed 
to  confift  of  feveral  fmaller  ones  feparated  from  one 
another,  as  in  fig.  86.  The  atmofphere  furround- 
ing  the  nucleus,  at  different  times,  varied  in  the  extent 
thereof;  as  did  alfo  the  tail  in  length  and  breadth. 
The  nuclei  of  other  comets,  as  has  already  been  ob- 
ferved,  have  fometimes  phafes  like  the  moon.  Thofe 
of  1 744  and  1 769  had  both  this  kind  of  appearance. 
I19  See  fig.  34. 
Number  of  io.  The  fixedftars,  when  viewed  through  the  beftte- 
fixed  ftars  lefcopes,  appear  not  at  all  magnified,  but  rather  ditni- 
niflied  in  bulk  ;  by  reafon,  as  is  thought  by  fome,  that 
the  telefcope  takes  off  that  twinkling  appearance  they 
make  to  the  naked  eye  ;  but  by  others  more  probably, 
that  the  telefcopic  tube  excludes  a  quantity  of  the  rays  of 
light,  which  are  not  only  emitted  from  the  particular 
ftars  themfel  ves,  but  by  many  thoufands  more, which  fall- 
ing upon  our  eye-lids  and  the  aerial  particles  about  us, 
are  reflected  into  our  eyes  fo  ftrongly  as  to  excite  vi- 
brations, not  only  on  thofe  points  of  the  retina  where 
the  images  of  the  ftars  are  formed,  but  alfo  in  other 
points  at  the  fame  diftance  round  about.  This  with- 
out the  telefcope  makes  us  imagine  the  ftars  to  be 
much  bigger  than  when  we  fee  them  only  by  a  few 
rays  coming  direftly  from  them,  fo  as  to  enter  our 
eyes  without  being  intermixed  with  others.  The  num- 
ber of  ftars  appears  increafed  prodigioufly  through  the 
telefcope ;  70  ftars  have  been  counted  in  the  conftel- 
lation  called  Pleiades,  and  no  fewer  than  2000  in  that 
of  Orion.  The  late  improvements  of  Mr  Herfchel, 
however,  have  fhown  the  number  of  ftars  to  be  ex- 
ceedingly beyond  even  what  the  difcoveries  of  former 
aftronomers  would  induce  us  to  fuppofe.  He  has  alfo 
fhown,  that  many  which  to  the  eye,  or  through  ordi- 
nary glafles,  appear  fingk,  do  in  fa<St  confift  of  two 
or  more  ftars  ;  and  that  the  galaxy  or  milky-way  owes 
its  light  entirely  to  multitudes  of  fmall  ftars  placed  fo 
clofe  that  the  naked  eye,  or  even  ordinary  telefcopes, 
cannot  difcover  them. 

He  has  fhown  alfo,  that  the  nebulas,  or  fmall  whitifh 
fpecks,  difcoverable  by  telefcopes  in  various  parts  of  the 
heavens,  are  owing  to  the  fame  caufe.    Former  aftro- 
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nomers  could  only  reckon  103 

difcovered  upwards  of  1250.     He  has  alfo  difcovered  a  f">ni  tj'« 
fpecies  of  them,  which  he  calls  planetary  mbula,  on  foreSmn£ 
account  of  their  brightnefs  and  fhining  with  a  well-  ■APPcar" 
defined  difk,  being  alfo  capable  of    being  magnified         I 
more  than  the  fixed  ftars. 
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Sect.   III.    Conclufion s  from  the  foregoing   Appear- 
ances. 

The  conjectures  which  have  been  formed  concern- 
ing the  nature  of  the  ecleftial  bodies  are  fo  numerous, 
that  a  recital  of  them  would  fill  a  volume  ;  while  at  the 
fame  time  many  of  them  are  fo  ridiculous,  that  abfur- 
dity  itfelf  would  feem  almoft  to  have  been  exhaufted 
on  this  fubjeft.  iir 

1.  As  a  fpecimen  of  what  were  the  opinions  of  the  Opinions  of 
ancient  philofophers  concerning  the  nature  of  the  fun,  theancients 
it  may  fuffice  to  mention  that  Anaximander  and  Anaxi-  c°n«rn'ng 
menes  held,  that  there  was  a  circle  of  fire  all  along  the 
heavens,  which  they  called  the  circle  of  the  fun  ;  be-  . 
tween  the  earth  and  this  fiery  circle  was  placed  another 
circle  of  fome  opaque  matter,  in  which  there  was  a  hole 
like  the  mouth  of  a  German  flute.     Through  this  hole 
the  light  was  tranfmitted,  and  appeared  to  the  inhabi- 
tants of  this  earth  as  a  round  and  diftimft  body  of  fire. 
The  eclipfes  of  the  fun  were  occafioned  by  flopping 
this  hole. 

We  mud  not,  however,  imagine,  that  the  opinions 
of  all  the  ancients  were  equally  abfurd  with  thofe  of 
Anaximander  and  Anaximenes.     Many  of  them  had 
more  juft  notions,  though  very  imperfect  and  obfeure. 
Anaxagoras  held  the  fun  te  be  a  fiery  globe  of  fome 
folid  fubftance,  bigger  than  Peloponnefus ;  and  many 
of  the  moderns  have  adopted  this  notion,  only  increa-       ltt 
fing  the   magnitude   of  the  globe   prodigioufly.     Sir  Of  Sir  Ifaac 
Ifaac  Newton  has  propofed  it  as  a  query,  Whether  the  Newton, 
fun  and  fixed  ftars  are  not  great  Earths  made  vehe- 
mently hot,  whofe  parts  are  kept  from  fuming  away 
by  the  vaft  weight  and  denlity  of  their  fuperincumbenc 
atmofpheres,  and  whofe  heat  is  preferved  by  the  pro- 
digious aftion  and  reaftion  of  their  parts  upon  one       I23 
another?  But  though  Sir  Ifaac  has  propofed  this  as  a  Of  the  ex- 
query  and  taken  the  exiftence  of  a  folar  atmofphere  for  iftence  of  > 
granted,  there  have  yet  been  no  proofs  adduced  in  favour  folaf  "" 
of  that  opinion  befides  thofe  of  analogy  and  probability.       f  ere' 
There  is  however,  an  appearance  in  the  heavens  term-       t7t. 
ed  thefemita  luminofa,  or  zodiacal  light,  which  is  now  Semitalu- 
generally  fuppofed  to  be  owing  to  the  fun's  atmofphere.  minofa,  or 
This  was  firft  difcovered  by  Dom.  Caffini  in  1683.     It  zodiacal 
is  fomething  like  the  milky-way,  a  faint  twilight,  or  ''E1"' 
die  tail  of  a  comet,  thin  enough  to  let  ftars  be  feen 
through  it,  and  feems  to  furround  the  fun  in  the  form 
of  a  lens,  the  plane  whereof  is  nearly  coincident  with 
that  of  the  fun's  equator.     It  is  feen  ftretched  along 
the  zodiac,  and  accompanies  the  fun  in  his  annual  mo- 
tion through  the  twelve  figns.     Each  end   terminates 
in  an  angle  of  about  210  :  the  extent  of  it  in  length 
from  either  of  the  angular  points  varies  from  50  toioo°; 
it  reaches  beyond  the  orbit  of  Venus,  but  not  fo  far 
as  that  of  the  earth.     The  breadth  of  it  near  the  ho- 
rizon is  alfo  various;  from  12  almoft  to  300:  near  the 
fun,  where  it  may  reafonably  be  fappofed  to  be  broad- 
eft,  it  cannot  be  feen.     This  light  is  weakeft  in  the 
morning  and  ftrongeft  at  night;  disappearing  in  full 
1  *  moon- 
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moonlight  or  in  ftrong  twilight,  and  therefore  is  not 
at  all  vilible  about  midfummer  in  places  fo  near  either 
of  the  poles  as  to  have  their  twilight  all  the  nightlong, 
but  may  be  fcen  in  thofe  places  in  the  middle  of  win- 
ter both  morning  and  evening,  as  it  may  in  places  un- 
der and  near  the  equator  all  the  year  round.  In  north 
latitude  it  is  moft  confpicuous  after  the  evening  twi- 
light about  the  latter  end  of  February,  and  before  the 
morning  twilight  in  the  beginning  of  October  ;  for  at 
thofe  times  it  Hands  moll  erect  above  the  horizon,  and 
is  therefore  cleareft  from  the  thick  vapours  of  the  twi- 
light. Befides  the  difference  of  real  extenfion  of  this 
light  in  length  and  breadth  at  different  times,  it  is  di- 
minilhed  by  the  nearnefs  of  any  other  light  in  the  Iky ; 
not  to  mention  that  the  extent  of  it  will  be  differently 
determined  by  different  fpectators  according  to  the 
goodnefs  of  their  eyes. 

Caflini  inquiring  into  the  canfe  of  this  light,  fays 
firft,  that  it  might  be  owing  to  a  great  number  of 
fmall  planets  furrounding  the  fun  within  the  orbit  of 
Venus;  but  foon  rejects  this  for  what  he  thinks  a 
more  probable  folution,  viz.  that  as  by  the  rotation 
of  the  fun-  fome  grofs  parts  arc  thrown  up  on  his 
furface,  whereof  fpots  and  nebulofities  are  formed ; 
fo  the  great  rapidity  wherewith  the  equatorial  parts 
are  moved,  may  throw  out  to  a  confiderable  diftance 
a  number  of  particles  of  a  mnch  finer  texture,  of  fuf- 
ficient  denfuy  to  reflect  light:  now,  that  this  light 
was  caufed  by  an  emanation  from  the  fun,  fimilar  to 
that  of  the  fpots,  he  thought  probable  from  the  fol- 
lowing obfervation  :  That  after  the  year  1688,  when 
this  light  began  to  grow  weaker,  no  fpots  appeared 
upon  the  fun ;  whereas,  in  the  preceding  years,  they 
were  frequently  feen  there  ;  and  that  the  great  inequa- 
lity in  the  intervals  between  the  times  of  the  appear- 
ances of  the  folar  fpots  has  fome  analogy  to  the  irre- 
gular returns  of  weaknefs  and  ftrength  in  this  light, 
in  like  circumftances  of  the  conflitution  of  the  air, 
and  of  the  darknefs  of  the  iky.  Caflini  was  of  opi- 
nion that  this  light  in  the  zodiac,  as  it  is  fubject  t9 
great  increafe  at  one  time  and  diminution  at  another, 
may  fometimes  become  quite  imperceptibl  e ;  and  thought 
this  was  the  cafe  in  the  years  i66j,  1672,  and  1681, 
when  he  faw  nothing  of  it,  though  he  furveyed  with 
great  attention  thofe  parts  of  the  heaven  where,  ac- 
cording to  his  theory,  it  moft  have  appeared  if  it  had 
been  as  vifible  then  as  it  was  in  others.  He  cites  alfo 
paflages  out  of  fevcral  authors  both  ancient  and  mo- 
dern, which  make  it  probable  that  it  Jiad  been  feen 
both  in  former  and  latter  ages,  but  without  being  fuf- 
ficiently  attended  to,  or  its  nature  inquired  into.  It  had 
been  taken  for  the  tail  of  a  comet,  part  of  the  twilight, 
or  a  meteor  of  fhort  continuance ;  and  he  was  fully 
convinced  of  its  having  appeared  formerly,  from  a 
paflage  in  an  Englilh  book  of  Mr  Childrey's,  printed 
in  1661.     This  paflage  is  as  follows: 

"  There  is  fomething  more  that  we  would  recom- 
mend to  the  obfervation  of  the  mathematicians ;  name- 
ly, that  in  the  month  of  February,  and  a  little  before 
and  after  it  (as  I  have  obferved  for  fcveral  years),  about 
fix  o'clock  in  the  evening,  when  the  twilight  has  en- 
tirely left  the  horizon,  a  path  of  light  tending  from 
the  twilight  towards  the  Pleiades,  and  touching  them 
r,i  it  were,  prcfentcd  itfelf  very  plainly  to  my  view. 
This  path  is  to  be  feen  when  the  weather  is  clear,  but 


belt  of  all  when  the  moon  does  not  lhine."     The  fame  ConcluCon* 
appearance  is  taken  notice  of  in  Gregory's  Aftronomy,  fr°m  thc 
and  there  exprefsly  attributed  to  the  fun's  atmofphere.  foregoing 

With  regard  to  the  folar  fpots,  Dr  Long  informs  APPear- 
us,  that  "  they  do  not  change  their  places  upon  rh<-"'ee^ 
fun,  but  adhere  to  his  furface,  or  float  in  his  anno-       i»7 
fphere,  very  near  his  body;  and  if  there  be  20  fpots  ***  Long'a 
or  faculse  upon  him  at  a  time,  they  all  keep  in  the  fame  "J"1^0,"  of 
fituation  with  refpect  to  one  another ;  and,  as  long  as  fJjt$i 
they  laft  are  carried  round  together  in  the  fame  man- 
ner :  by  the  motion  of  the  fpots  therefore  we  learn 
what  we  ihould  not  otherwise  have  known,  that  the 
fun  is  a  globe,  and  has  a  rotation   about  his  axis." 
Notwithstanding  this  he  tells  us  afterwards,     "  The 
fpots,  generally  fpeaking,  may  be  faid  to  adhere  to  the 
fun,  or  to  be  fo  near  him  as   to  be  carried  round  upou 
him  uniformly;  neverthelefs,  fometimes,  though  rare- 
ly, a  fpot  has  been  feen  to  move  with  a  velocity  a  little 
different  from  the  reft  ;  fpots  that  were  in  different  pa- 
rallels have  appeared  to  be  carried  along,  not  keeping 
always  the  fame  diftance,  but  approaching  nearer  \a 
each  other ;  and  when   two  fpots  moved  in  the  fame 
parallel,  the  hindmoft  has  been  obferved  to  overtake 
and  pafs  by  the  other.     The  revolution  of  fpots  near 
the  equator  of  the  fun  is  Ihorter  than  of  thofe  that  are 
more  diftant  from  it."  ug 

The  apparent  change  of  ihape  in  the  fpots,  as  they  Of  thefun'j 
approach  the  circumference  of  the  difk,  according  to  revolution 
our  author,  is  likewife  a  proof  of  the  fun's  rotation  on  nis  asi* 
round  his  axis,  and  that  they  either  adhere  to  the  fur- 
face of  the  luminary,  or  are  carried  round  his  atmo- 
fphere very  near  his  furface. 

'*  The  rotation  of  the  fun  (fays  Dr  Long)  being 
known,  we  may  confider  his  axis  and  poles,  and  their 
fituation,  as  alfo  his  equator,  or  a  circle  imagined  to 
be  drawn  upon  that  luminous  globe  equally  diftant 
from  his  poles ;  we  may  alfo  imagine  lefler  circles 
drawn  thereon,  parallel  to  his  equator. 

"  The  rotation  of  the  fun  is  according  to  the  order 
of  the  figns  ;  that  is,  any  point  on  the  furface  of  that 
vaft  globe  turns  round  fo  as  to  look  fucceffively  at  Aries, 
Taurus,  Gemini,  &c.  which  is  alfo  the  way  that  all 
the  primary  planets  are  carried  round  him,  though 
each  of  them  in  a  plane  a  little  different  from  that  of 
the  reft.  We  moft  likewife  obferve,  that  the  plane 
of  the  fun's  equator  produced  does  not  coincide  with 
the  heliocentric  orbit  of  any  of  the  planets,  but  cuts 
every  one  of  them  at  a  fmall  angle  ;  it  is  neareft  toco- 
incidence  with  the  orbit  of  Venus. 

"  The  fun  being  a  globe  at  a  great  diftance  from 
us,  we  always  fee  nearly  one-half  of  that  globe  at  a       I2« 
time  ;  but  the  vifible  half  is  continually  changing,  by  Vifible  part 
the  rotation  of  the  fun,  and  the  revolution  of  the  earth  of  the  fun'* 
in  her  orbit.     To  fpeak  accurately,  we  do  not  fee  quite  g'ODe  lefs 
half  the  fun's  globe  at  a  time,  we  want  fo  much  of  it .    ?rJ, 
as  the  fun  s  apparent  diameter  amounts  to  ;  which,  at 
his  mean  diftance,  is  about  32  minutes  ;  fo  much  is  the 
diameter  of  the  invifible  part  of  the  fun  greater  than 
that  of  the  vifible   part :  for  this  reafon  a  fpot  may  be 
about  two  hours  longer  invifible  than  vifible. 

'.'  The  time  between  the  entrance  of  a  fpot  upon 
the  difk  and  its  exit  therefrom,  gives  us  nearly  half 
the  apparent  period  of  the  fun's  rotation,  which  is  u- 
fually  in  about  13  days;  a  fpot  that,  after  paffing  the 
difk  and  difappearing,  returns  again,  gives  the  whole 
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Conclufions  time,  but  not  with  prccilion  j  becalife  the  fpot  may 

from  the  perhaps  not  keep  all  the  while  exa&ly  in  the  fame 
place,  but  have  fome  floating  motion  of  its  own  upon 
the  furface  of  the  fun.  Dom.  Caflini,  taking  notice 
that  feveral  fpots  had  often  appeared  in  the  fame  pa- 
rallel, thought  that  fome  particular  places  of  the  fun 
might  be  more  difpofed  than  others  to  fupply  the  mat- 
ter of  thefe  fpots ;  and  if  fo,  that  they  would  not  move 
far  from  the  place  of  their  origin,  juft  as  the  fmoke  of 
mount  jEtna,  if  it  could  be  feen  from  the  fun,  would 
appear  always  to  return  to  the  fame  place  of  the  difk 
of  the  earth  once  every  24  hours,  very  nearly  ;  fome- 
times  a  little  fooner,  fometimes  a  little  later,  according 
as  the  fmoke  was  driven  by  the  wind  from  the  place  of 
its  eruption.  In  confequence  of  this  fuppofition,  he 
compared  feveral  large  intervals  between  the  appear- 
ances of  fpots  carried  in  the  fame  parallel,  which  he 
judged  to  be  returns  of  the  fame  fpots  arifing  out  of 
the  fame  place  on  the  furface  of  the  fun,  and  found 
that  27  days  22  hours  and  20  feconds  was  a  common 
meafure  of  thofe  intervals  very  nearly ;  this,  therefore, 
he  thought  the  molt  proper  period  to  be  taken  for  an 
apparent  revolution  of  the  folar  fpots,  and  confequent- 
ly  of  the  fun  himfelf  as  feen  from  the  earth.  Thefe 
obfervations  were  made  in  April  and  May,  nearly  in 
the  fame  time  of  the  year,  and  therefore  are  not  much 
affected  by  the  inequality  of  the  earth's  motion.  The 
fame  period  is  confirmed  by  Dom.  Caflini. 

The  time  of  the  apparent  revolution  of  a  fpot  being 
known,  the  true  time  of  its  going  round  upon  the  fun 
may  be  thus  found  :  In  fig.  3.  the  arc  AC,  which  in 
the  month  of  May,  the  earth  goes  through  in  her  or- 

p.  pot9,  bit  in  27  days  12  hours  and  20  minutes,  is  260  22'  ; 
the  arc  ac  being  equal  to  AC  :  the  apparent  revolution 
of  a  fpot  is  the  whole  circle  abed,  or  360°,  with  the 
addition  of  the  arc  <ar  cof  260  22',  which  makes  3860 
22':  then  fay,  as  386.22  is  to27d.  12  h.  20';  fo  is 
3600  to  25  d.  15  h.  16' ;  the  true  time  of  the  rotation 
of  the  fun,  as  it  would  be  feen  from  a  fixed  flar. 

The  angle  of  interferon  of  the  fun's  equator  with 
the  ecliptic  is  but  fvnall,  according  to  Scheiner  being 
never  more  than  8°,  nor  lefs  than  6°  ;  for  which  rea- 
131       fon  he  fettled  it  at  7°,  though  Caflini  makes  it  7^. 

Sun'snodes  -p^js  plane  continued  cuts  the  ecliptic  in  two  oppofite 
'  l"lilt8,  points,  which  are  called  the  fun's  nodes,  being  8°  ofn 
and  8°  of +-*  ;  and  two  points  in  the  ecliptic,  90°  from 
the  nodes,  may  be  called  the  limits.  Thefe  are  8°  of 
X  and  8°  of  nj.  When  the  earth  is  in  either  of  thefe 
nodes,  the  equator  of  the  fun,  if  vifible,  would  appear 
as  a  ftraight  line  ;  and,  by  reafon  of  the  vafl  diftance 
of  the  fun  from  us,  all  his  parallels  would  likewife  ap- 
pear as  ftraight  lines  ;  but  in  every  other  fituation  of 
the  earth;  the  equator  and  parallels  of  the  fun  would, 
if  vifible,  appear  as  ellipfes  growing  wider  the  farther 
the  earth  is  from  the  nodes,  and  widefl  of  all  when 
the  earth  is  in  one  of  her  limits. 

"  In  the  prefent  age  (fays  Dr  Long),  on  the  18th, 
of  May,  the  earth  is  in  the  8°  of  +*,  one  of  the  nodes 
of  the  (tin,  and  confeqnently  the  fun's  equator  and  pa- 
rallels, if  vifible,  would  appear  as  flraight  lines,  fig.  92. 
From  that  time  the  fun's  equator,  and  every  parallel, 
begin  to  appear  as  half  of  an  ellipfis  convex,  or  (well- 
ing towards  the  fouth,  and  growing  wider  everyday 
to  the  20th  of  Auguft,  where  it  is  at  the  widefl,  as  in 
fig.  qz,  the  earth  being  then  in  die  8°  of  j<,  one  of 
Vol.  II. 


the  limits.     Immediately  after,  the  apparent  curvature  ConcIuCor.i 
of  the  fun's  equator  and  parallels  continually  decrcafes  from  *ne 
to  the  19th  of  November,  when  they  again  appear  as  foreg01"5 
ftraight  lines,  the  earth  being  then  in  the  other  node.  an~"r" 
From  that  time  the  equator  of  the  fun  and  parallels         I 
become  elliptical,    convex  towards  the  north  ;    their 
curvature  continually  increafing  to  the  15th  of  Febru- 
ary, when  the  earth  is  arrived  at  the  other  limit  ;  and 
their  curvature  then  decreafes  continually  to  the  i8th 
of  May,  when  they  again  appear  as  flraight  lints.     E- 
very  fpot  is  carried  round  the  fun  in  his  equator,  or  in 
a  parallel ;  therefore  the  apparent  motion  of  the  fpots 
upon  the  fun  is  rectilinear  every  year  in  May  and  No- 
vember, at  all  other  times  elliptical."    See  fig.  16,  17. 
where  the  paths  of  fome  folar  fpots  are  delineated  by 
Mr  Dunn,  in  a  manner  feemingly  inconfiltent  with 
what  is  juft  now  delivered  from  Dr  Long.     From  a 
farther  confideration  of  the  nature  of  the  paths  defcri- 
bed  by  the  folar  fpots,  the  Doctor  concludes  that  their 
appearance  may  be  retarded  about  four  hours  by  the 
unequal  motion  of  the  earth  in  its  orbit.  134 

The  nature  and  formation  of  the  folar  fpots  have  been  Of  the  ra- 
the fubjtcl:  of  much  fpeculation  and  conjecture.  Some  ture  and 
have  thought  that  the  fun  is  an  opaque  body,  nioun-  f°rm«'on 
tainous  and  uneven,  as  our  earth  is,  covered  all  over  £  ' ,  e  °  at 
with  a  fiery  and  luminous  fluid  ;  that  this  fluid  is  fub- 
ject  to  ebbing  and  flowing,  after  the  manner  of  our 
tides,  fo  as  fometimes  to  leave  uncovered  the  tops  of 
rocks  or  hills,  which  appear  like  black  fpots  ;  and  that 
the  nebulofities  about  them  are  caufed  by  a  kind  of 
froth.  Others  have  imagined,  that  the  fluid  which 
fends  us  fo  much  light  and  heat,  contains  a  nucleus  or 
folid  globe,  wherein  are  feveral  volcanoes,  that,  like 
./Etna  or  Vefuvius,  from  time;  .0  time  caft  up  quantities 
of  bituminous  matter  to  the  furface  of  the  fun,  and. 
form  thofe  fpots  which  are  feen  thereon  ;  and  that  as 
this  matter  is  gradually  confumed  by  the  luminous  fluid, 
the  fpots  difappear  for  a  time,  but  are  feen  to  rife  a- 
gain  in  the  fame  places  when  thofe  volcanoes  caft  up 
new  matter.  A  third  opinion  is,  that  the  fun  confifts 
of  a  fiery  luminous  fluid,  wherein  are  immerfed  feveral 
opaque  bodies  of  irregular  (hapes  ;  and  that  thefe  bo- 
dies, by  the  rapid  motion  of  the  fun,  are  fometimes 
buoyed  or  raifed  up  to  the  furface,  where  they  form 
the  appearance  of  fpots,  which  feem  to  change  their 
fli3pes  according  as  different  fides  of  them  are  prefent- 
ed  to  the  view.  A  fourth  opinion  is,  that  the  fun  con- 
fifts of  a  fluid  in  continual  agitation  ;  that,  by  the  ra- 
pid motion  of  this  fluid,  fome  parts  more  grofs  than 
the  reft  are  carried  up  to  the  furface  of  the  luminary, 
like  the  fciim  of  melted  metal  rifing  up  to  the  top  in  a 
furnace  :  that  thefe  fcums,  as  they  are  differently  agi- 
tated by  the  motion  of  the  fluid,  form  themfelves  into 
thofe  fpots  we  fee  on  the  folar  difk  ;  and,  befides  the 
optical  changes  already  mentioned,  grow  larger,  are 
diminifhed  in  their  apparent  magnitude,  recede  a  little 
from,  or  approach  nearer  to,  each  other,  and  are  at  laft 
entirely  diffipated  by  the  continual  rapid  motion  of  the 
fluid,  or  are  otherwife  confumed  or  abforbed.  133 

In  the  64th  volume  of  the  Philofophical  Tranfac-  Spotsofthe 
tions,  Dr  Wilfon  advances  a  new  opinion  concerning  iun  fupp°- 
the  folar  fpots,  viz.  that  they  are  hollows  in  the  fur- £?.  *?y  Dr 
face  of  the  luminary.    "  All  the  foregoing  appearances  j,e  hpU0^s. 
(fays  he),  when  taken  together,  and  when  duly  con- 
sidered, feem  to  prove  in  the  mod  convincing  manner, 
3  L  that 
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Conclufions  that  the  nucleus  of  this  fpot  (December  1762)  was 
from  the     confiderably  beneath  the  level  of  the  fun's  fpherical  fur- 
face. 

"  The  next  thing  which  I  took  into  confideration 
was,  to  think  of  fome  means  whereby  I  could  form  an 
eftimateof  its  depth.  At  the  time  of  the  obfervation 
I  had,  on  December  12th,  remarked  that  the  breadth 
of  the  fide  of  the  umbra  next  the  limb  was  about  14"  ; 
but,  for  determining  the  point  in  queftion,  it  was  alfo 
requifite  to  know  the  inclination  of  the  fhelving  fide  of 
the  umbra  to  the  fun's  fpherical  furface.  And  here  it 
occurred,  that,  in  the  cafe  of  a  large  fpot,  this  would 
in  fome  meafure  be  deduced  from  obfervation.  For,  at 
the  time  when  the  fide  of  the  umbra  is  juft  hid,  or  be- 
gins firft  to  come  in  view,  it  is  evident,  that  a  line  join- 
ing the  eye  and  its  obferved  edge,  or  uppernioft  limit, 
coincides  with  the  plane  of  its  declivity.  By  meafuring 
therefore  the  diftance  of  the  edge  from  the  limb,  when 
this  change  takes  place,  and  by  reprefenting  it  by  a 
j,4  projection,  the  inclination  or  declivity  may  in  fome 
HUmethod  meafure  be  afcertained.     For  in  fig.  27,  let  ILDK  be 
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a  portion  of  the  fun's  limb,  and  A  B  C  D  a  fection 
of  the  fpot,  S  L  the  fun's  femidiameter,  L  G  the  ob- 
ferved diltance  from  the  limb,  when  the  fide  of  the 
umbra  changes;  then  will  the  plane  of  the  umbra  CD 
coincide  with  the  line  E  D  G  drawn  perpendicular  to 
S  L  at  the  point  G.  Let  F  H  be  a  tangent  to  the 
limb  at  the  point  D,  and  join  S  D. 

"  Since  G  L,  the  verfed  fine  of  the  angle  L  S  D,  is 
given  by  obfervation,  that  angle  is  given,  which  by 
the  figure  is  equal  to  F  D  E  or  G  D  H  ;  which  angle 
is  therefore  given,  and  is  the  angle  of  inclination  of  the 
plane  of  the  umbra  to  the  fun's  fpherical  furface.  In 
the  fmall  triangle  therefore  CMD,  which  may  be  con- 
sidered as  rectangular,  the  angle  MDCis  given,  and 
the  fide  D  C  equal  to  A  B  is  given  nearly  by  obferva- 
tion ;  therefore  the  fide  M  C  is  given,  which  may  be 
regarded  as  the  depth  of  the  nucleus  without  any  ma- 
terial error. 

"  I  had  not  an  opportunity,  in  the  courfe  of  the 
foregoing  obfervations,  to  meafure  the  diltance  G  L, 
not  having  feen  the  fpot  at  the  time  when  either  of  the 
tides  of  the  umbra  changed.  It  is,  however,  certain, 
that  when  the  fpot  came  upon  the  difk  for  the  fecond 
ti:ne,  this  change  happened  fome  time  in  the  night  be- 
tween the  nth  and  12th  of  December,  and  I  judge 
that  the  diftance  of  the  plane  of  the  umbra,  when  in  a 
line  with  the  eye,  muft  have  been  about  1'  55"  from  the 
fun's  eaftern  limb  ;  from  which  we  may  fafely  conclude, 
that  the  nucleus  of  the  fpot  was,  at  that  time,  not  lefs 
than  a  femidiameter  of  the  earth  below  the  level  of  the 
fun's  fpherical  furface,  and  made  the  bottom  of  an 
amazing  cavity,  from  the  furface  downwards,  whofe 
J,.  other  dimensions  were  of  much  greater  extent." 
His  conjee-  Having  thus  demonftratcd  that  the  folar  fpots  are 
turescon-  valt  cavities  in  the  fun,  the  Doctor  next  proceeds  to 
eernmgthc  offer  fome  queries  and  conjectures  concerning  the  na- 
ture of  the  fun  himfelf,  and  to  anfwer  fome  objections 
to  his  hypothefis.  He  begins  with  afking,  Whether 
it  is  not  reufonablc  to  think,  that  the  vaft  body  of  the 
fun  is  made  up  of  two  kinds  of  matter  very  different 
in  their  qualities  ;  thai  by  far  the  greateft  part  is  folid 
and  dark  ;  and  that  this  dark  globe  is  encompaffed 
with  a  thin  covering  of  that  rcfplendcnt  fubftance,  from 
which  the  fur.  would  feem  to  derive  the  whole  of  his 


nature  of 
the  Am. 


vivifying  heat  and  energy  ? — This,  if  granted,,  will  af-  Conclufions 
ford  a  fatisfactory  fohuion  of  the  appearance  of  fpots  ;  fronl  t!ie 
becaufe,  if  any  part  of  this  refplendent  furface  mall  be  ioKSoinS 
by  any  means  difplaced,  the  dark  globe  muft  neceffari-  APPcar" 
ly  appear  ;  the  bottom  of  the  cavity  corresponding  to        ^ 
the  nucleus,  and  the  fhelving  fides  to  the  umbra.     The 
mining  fubftance,  he  thinks,  may  be  difplaced  by  the 
action  of  fome  elaftic  vapour  generated  within  the  fub- 
ftance of  the  dark  globe.     This  vapour,  fwelling  into 
fuch  a  volume  as  to  reach  up  to  the  furface  of  the  lu- 
minous matter,  would  thereby  throw  it  afide  in  all  di- 
rections :  and  as  we  cannot  expect  any  regularity  in 
the  production  of  fuch  a  vapour,  the  irregular  appear- 
ance and  difappearance  of  the  fpots  is  by  that  means  ac- 
counted for  ;  as  the  reflux  of  the  luminous  matter  muft 
always  occafion  the  dark  nucleus  gradually  to  decreafe, 
till  at  laft  it  becomes  indiftinguifhable  from  the  reft  of 
the  furface. 

Here  an  objection  occurs,  viz.  That,  on  this  fuppo- 
fition,  the  nucleus  of  a  fpot  whilft  on  the  decreafe  fhould 
always  appear  nearly  circular,  by  the  gradual  defcent 
of  the  luminous  matter  from  all  fides  to  cover  it.  But 
to  this  the  Doctor  replies,  that  in  all  probability  the 
furface  of  the  dark  globe  is  very  uneven  and  moun- 
tainous, which  prevents  the  regular  reflux  of  the  mi- 
ning matter.  This,  he  thinks,  is  rendered  Yery  proba- 
ble by  the  enormous  mountains  and  cavities  which  are 
obferved  in  the  moon  ;  and  why,  fays  he,  may  there 
not  be  the  fame  on  the  furface  of  the  fun  ?  He  thinks 
his  hypothefis  alfo  confirmed  by  the  dividing  of  the  nu- 
cleus into  fevcral  parts,  which  might  arife  from  the  lu- 
minous matter  flowing  in  different  channels  in  the  bot- 
tom of  the  hollow. — The  appearance  of  the  umbra  af- 
ter the  nucleus  is  gone,  he  thinks,  may  be  owing  to  a 
cavity  remaining  in  the  luminous  matter,  tho'  the  dark 
globe  is  entirely  covered. 

As  to  a  motion  of  the  fpots,  diftinct  from  what  they 
are  fuppofed  to  receive  from  the  rotation  of  the  fun 
round  his  axis,  he  fays  he  never  could  obferve  any,  ex- 
cept what  might  be  attributed  to  the  enlargement  or 
diminution  of  them  when  in  the  neighbourhood  of  one 
another.  "  But  (fays  he)  what  would  farther  con- 
tribute towards  forming  a  judgment  of  this  kind  is,  the 
apparent  alteration  of  the  relative  place,  which  multa- 
rife  from  the  motion  acrofs  the  difk  on  a  fpherical  fur- 
face ;  a  circumflance  which  I  am  uncertain  if  it  has 
been  fufficiently  attended  to." 

The  above  mentioned  hypothefis,  the  Doctor  thinks, 
is  further  confirmed  by  the  difappearance  of  the  umbrae 
on  the  fides  of  the  fpots  contiguous  to  one  another  ;  as 
idle  action  of  the  elafHc  vapour  muft  neceffarily  drive 
the  luminous  matter  away  from  each,  and  thus  as  it 
were  accumulate  it  between  them,  fo  that  no  umbra 
can  be  perceived.  As  to  the  luminous  matter  itfelf, 
he  conjectures,  that  it  cannot  be  any  very  ponderous 
fluid,  but  that  it  rather  refembles  a  detife  fog  which 
broods  on  the  furface  of  the  fun's  dark  body.  His  ge- 
neral conclufion  we  fhall  give  in  his  own  words. 

"  According  to  the  view  of  things  given  in  the  fore- 
going queries,  there  would  feem  to  be  fomething  very 
extraordinary  in  the  dark  and  unignited  flate  of  the 
great  internal  globe  of  the  fun.  Docs  not  this  feem 
to  indicate  that  the  luminous  matter  that  encompafles 
it  derives  not  its  fplendor  from  any  intenfity  of  heat  ? 
For,  if  this  were  the  cafe,  would  not  the  parts  under- 
neath,, 
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Conclufions  neath,  which  would  be  perpetually  in  contact  with  that 
from  the     glowing  matter,  be  heated  to  fuch  a  degree  as  to  be- 
come luminous  and  bright  ?  At  the  fame  time  it  mud 
be  confefled,  that  although  the  internal  globe  was  in 
reality  much  ignited,  yet  when  any  part  of  it  forming 
the  nucleus  of  a  fpot  is  expofed  to  our  view,  and  is 
feen  in  competition  with  a  fubftance  of  fuch  amazing 
fplendor,  it  is  no  wonder  that  an  inferior  degree  of 
ij6       light  (hould,  in  thefe  cafes,  be  unperceivable. 
Erperiment      "  In  order  to  obtain  fome  knowledge  of  this  point, 
propofed  in  J  think  an  experiment  might  be  tried,  if  we  had  an  op- 
oti"  t0      portimity  of  a  very  large  fpot,  by  making  a  contri- 
n°n  th"fi    vance  'n  c^ie  eye-piece  of  a  telefcope,  whereby  an  ob- 
'"  '  ferver  could  look  at  the  nuclues  alone  with  the  naked 

eye,  without  being  in  danger  of  light  coming  from  any 
other  part  of  the  fun.  In  this  cafe,  if  the  obferver  found 
no  greater  fplendor  than  what  might  be  expected  from 
a  planet  very  near  the  fun,  and  illumined  by  as  much 
of  his  furface  as  correfponds  to  the  fpot's  umbra,  we 
might  reafonably  conclude,  that  the  folar  matter,  at  the 
depth  of  the  nucleus,  is  in  reality  not  ignited.  But 
from  the  nature  of  the  thing,  doth  there  feem  any  ne- 
ceflity  for  thinking  that  there  prevails  fuch  a  ragingand 
fervent  heat  as  many  have  imagined  ?  It  is  proper  here 
to  attend  to  the  diftinction  between  this  Ihining  matter 
of  the  fun  and  the  rays  of  light  which  proceed  from  it. 
It  may  perhaps  be  thought,  that  the  reaction  of  the 
rays  upon  the  matter,  at  their  emifllon,  may  be  pro- 
ductive of  a  violent  degree  of  heat.  But  whoever  would 
urge  this  argument  in  favour  of  the  fun  being  intenfely 
heated,  as  arifing  from  the  nature  of  the  thing,  ought 
to  confider  that  all  polifhed  bodies  are  lefs  and  lefs  dif- 
pofed  to  be  heated  by  the  action  of  the  rays  of  light, 
in  proportion  as  their  furfaces  are  more  polifhed,  and 
as  their  powers  of  reflection  are  brought  to  a  greater 
degree  of  perfection.  And  is  there  not  a  ftrong  ana- 
logy betwixt  the  reaction  of  light  upon  matter  in  cafes 
where  it  is  reflected  and  in  cafes  where  it  is  emitted  ?" 
To  this  account  of  the  folar  fpots,  fome  objections 
have  been  made,  particularly  by  Mr  Wollafton,  in  the 
Philofophical  Tranfactions,  and  M.  de  la  Lande  in 
the  Memoirs  of  the  Academy  of  Sciences  ;  and  to  thefe 
Dr  Wilfon  replied  in  the  Philofophical  Tranfactions 
for  1 783,  to  the  following  purpofe. 

"  Firft  of  all  (fays  he)  it  has  been  urged,  as  an  ob- 
tor's  reply  jection  of  great  weight,  that  the  abfence  of  the  umbra 
to  objec-  on  one  f1(je)  vvhere  fpots  are  near  the  limb,  is  not  al- 
ways conftant ;  and  of  this  I  was  fufficiently  aware, 
having  ftated  three  cafes  from  my  own  obfervation, 
when  I  did  not  perceive  this  change  to  take  place. 
The  reverend  Francis  Wollallon  is  the  only  perfon 
who,  in  the  Philofophical  Tranfactions,  has  bellowed 
any  remarks  on  my  publication ;  and  though  he  ac- 
knowledges that  the  umbra  generally  changes  in  the 
manner  I  have  determined,  yet  he  cxprefles  a  difficulty 
as  to  my  conclufion,  on  account  of  this  circumftance 
not  obtaining  univerfally.  Under  fimilar  expreflions, 
M.  de  la  Lande  produces  from  his  own  obfervations, 
which  appear  to  have  been  long  continued,  only  three 
cafes  of  the  fame  kind,  and  four  more  from  the  ancient 
obfervations  of  M.  Caffini  and  De  la  Hire.  In  re- 
gard to  thefe  laft,  I  am  not  Cure  if  fuch  obfolete  ones 
ought  to  be  referred  to  in  a  queflion  of  the  prefent 
kind.  Thefe  excellent  obfervcrs,  entertaining  no  thought 
that  any  thing  of  moment  depended  upon  a  nice  atten- 
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tion  to  the  form  »f  the  fpots,  might  eaflly  overlook  Conclufions 
lefs  obvious circumftanccs,  efpccially  when  they  were  from  tn* 
found  near  the  limb.  Wc  may  add  further,  that  even  foregoinlf 
when  they  were  fo  litnated,  they  retain  the  umbra  at  Al'Pear" 
both  ends  ;  and  that  whole  fide  of  it  which  lies  far-  \ 
theft  from  the  centre  of  the  difk  and  thefe  parts  in  the 
aggregate,  they  might  fometimesmiftake  for  the  umbra 
as  not  deficient  in  any  particular  place.  But,  even  ad- 
mitting the  anomaly  we  at  prefent  confider  to  be  much 
more  frequent  than  can  be  contended  for,  ftill  fuch 
cafes  can  only  be  brought  as  fo  many  exceptions  to  the 
general  law  or  uniformity  of  appearance,  from  which 
the  condition  of  by  far  the  greateft  number  of  fpots  is 
moft  undeniably  deduced.  The  utmoft  therefore  that 
can  be  alleged  is,  that  fome  few  fpots  differ  from  all 
the  reft,  or  from  the  multitude  ;  and  are  not,  like 
them,  excavations  in  the  fun.  But  notwithftanding 
thefe  few  inftances  where  the  umbra  is  not  found  to 
change,  when  we  confider  how  perfectly  all  fpots  re- 
fcmble  one  another  in  their  molt  ftriking  features, 
there  naturally  rifes  fome  prefumption  for  all  under 
that  defcription  we  have  given,  partaking  of  one  com- 
mon nature;  and  for  this  only  difference  in  the  phe- 
nomena depending  upon  fomething,  which  does  not 
neceflarily  imply  a  complete  generical  diftinction.  It 
comes  therefore  to  be  inquired,  how  far  fpots,  which 
when  near  the  middle  of  the  difk  appear  equal  and  fi- 
milar in  all  things,  may  yet  differ  from  one  another  as 
excavations,  or  as  polfelling  the  third  dimenfion  of 
depth  ?  and  how  far  the  peculiar  circumftances  by 
which  they  may  difagree,  can  contribute  to  make  fome 
refift  this  change  of  the  umbra  when  near  the  limb 
much  more  than  others  ? 

"  In  order  to  this,  fuppofe  two  fpots  which  occupy 
a  fpace  upon  the  fun  correfponding  to  the  equal  arches 
GD,  fig.  94.  and  let  GM,  DM,  be  drawn  fo  as  to 
coincide  with  the  plane  of  the  excavation  in  fuch  a 
cafe.  The  breadth  of  the  nucleus  being  commonly 
equal  to  that  of  the  furrounding  umbra,  if  the  bafe 
MD  of  the  triangle  GDM  conceived  rectilineal,  be 
divided  in  L,  fo  as  ML  :  LD  :  :  MD  :  DG  ;  and  if 
through  L  be  drawn  LS  parallel  to  DG,  then  will 
DGSL  be  the  fection  of  two  fpots  having  this  condi- 
tion ;  and  which,  as  to  fenfe,  would,  when  far  away 
from  the  limb,  be  equal  in  all  apparent  meafures;  tho' 
very  unequal  in  the  third  dimenfion  HE,  or  depth  of 
the  nucleus  SL,  and  alfo  in  the  inclination  DGM  of 
their  fides  parallel  to  the  fpherical  furface  of  the  fun. 
Now  it  is  manifeft  from  the  conftruction  of  the  figure, 
that  the  diftancesAB,  AK,  from  the  limb  A,  when 
the  fides  GS  of  the  umbra  difappear,  mult  depend 
very  much  on  the  latter  of  thefe  two  circumftances  ; 
and  when,  according  as  the  angle  of  inclination,  DGM 
is  fmaller,  the  refpective  fpot  will  go  nearer  to  the 
limb  than  the  other  before  the  fide  of  the  umbra  GS 
vanifhes.  But  thefe  very  exceptions  to  the  general 
phenomena  which  we  are  at  prefent  examining  are  of 
this  kind  ;  and  may  perhaps,  from  what  has  been  now 
fhown,  proceed  wholly  from  the  fhallownefs  and  the 
very  gradual  fhelving  of  fome  few  fpots  which  break 
out  in  certain  tracts  of  the  fun's  body,  over  which  the 
luminous  matter  lies  very  thinly  mantled. 

"  In  order  to  avoid  circumlocution,    we  may   call 

that  fide  of  the  umbra  which  lies  neareft  the  limb  the 

r.tareft  umbra,  and  the  fide  oppofne  llitfartraft  umbra; 
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and  to  enter  more  particularly  into  the  confideration 
now  before  ns,  let  us  fuppofe  a  fpot  of  40"  over  all, 
with  its  nucleus  and  umbra  equally  broad;  then  will 
the  depth  of  the  nucleus,  and  the  apparent  breadth  of 
the  neareft  umbra,  when  the  plane  of  the  fartheft  comes 
to  coincide  with  the  vifual  ray,  be  exprefled  as  in  the 
following  examples,  where  the  apparent  femidiameter 
of  the  fun  is  fuppofed  to  be  16',  and  his  parallax  8.5". 


Parthcfl:  umbra 

Depth  of  nucle- 

Apparent breadth 

fuppofed    to 

us  inEngliih 

of  Beareft  um- 

vanifli when 

miles  and  fe- 

bra. 

diftant  from" 

conds. 

the  limb. 

I.           I'      0" 

4.54"      21 18 

8.58 

II.        O    30 

3.09        1442 

6.02 

III.     0    iy 

2.09          975 

4.13 

IV.     0     8 

I.44          672 

2.87 

"  Now  becaufe  in  every  afpect  of  a  fpot  the  real 
breadth  of  either  the  fartheft  or  neareft  umbra  muft  be 
to  the  projected  or  apparent  breadth  as  radius  to  the 
line  of  the  angle  which  this  refpective  plane  makes  with 
the  vifual  ray,  it  follows,  that  at  anytime  before  the 
fpot  comes  fo  near  the  limb  as  is  exprefled  in  the  above 
examples,  the  apparent  breadth  of  the  neareft  and  fur- 
theft  umbra  cannot  differ  fo  much  as  by  the  quantity 
there  fet  down  for  the  apparent  breadth  of  the  neareft 
when  the  other  is  fuppofed  to  vanifli.  Regarding, 
therefore,  the  fartheft  and  neareft  umbra  of  the  fpot  in 
Cafe  IV.  as  two  neighbouring  vifible  objects  which  turn 
narrower  by  degrees  as  the  fpot  goes  towards  the  limb, 
we  fhould  undoubtedly  judge  that  they  contract  as  to 
fenfe  alike;  lince,  fo  long  as  the  fartheft  could  be 
perceived,  the  other  cannot  appear  to  exceed  it  by  a 
quantity  that  we  could  diftingniih  ;  and  by  the  time 
the  former  coincides  with  the  vifual  ray,  the  extreme 
nearnefs  to  the  limb  would  prevent  our  forming  any 
certain  judgment  of  either. 

"  From  this  laft  example,  therefore,  it  appears  ma- 
nifeft,  that  a  fpot  anfwering  to  the  description  and 
conditions  therein  mentioned,  or  one  a  little  more  (hal- 
low, would  approach  the  limb,  and  finally  go  ofF  the 
tiilk,  without  that  peculiar  change  of  the  umbra  on 
one  fide  which  is  fo  obvious  on  common  occafions,  not- 
withftanding  it  were  an  excavation  whofe  nucleus  or 
bottom  is  fo  many  miles  below  the  level  of  the  furface. 
In  the  four  cafes  above  ftated,  the  diftance  of  the  re- 
moteft  part  of  the  nucleus  from  the  fun's  limb,  when 
the  vifual  ray  coming  from  it  is  juft  interrupted  by 
the  lip  of  the  excavation,  or,  in  other  words,  the  di- 
ftance of  the  nucleus  from  the  limb  when  it  was  totally 
hid,  was  alfo  computed.  Thefe  diftances  are  as  fol- 
lows : 

Cafe    I.       -       16.93"       Cafe  III.       -       4.70" 
II.       -         8.90  IV.       -       2.70 

And  it  is  remarkable,  from  the  two  laft,  how  very  near 
the  limb  a  {hallow  fpot  of  not  more  than  40"  in  diame- 
ler  may  come  before  the  nucleus  wholly  difappears." 

After  defcribing  the  method  in  which  thefe  compu- 
tations were  made,  the  doctor  proceeds  thus  :  "  Per- 
haps it  may  be  urged,  that  very  lhallow  fpots  ought 
always  to  be  known  from  the  reft,  and  difcover  them- 
felves,  by  a  fiirrounding  umbra,  very  narrow,  compared 
to  the  extent  of  the  nucleus;  but  we  know  far  too 
little  of  the  qualities  of  the  luminous  matter,  and  of 
the  proximate  caufes  of  the  fpots,  10  fay  any  thing  at 


all  upon  a  point  of  this  kind.  The  breadth  of  the 
umbra  is,  as  aflumed  in  the  computations,  about  equal 
to  that  of  the  nucleus,  though  fometimes  it  varies  more 
orlefs;  but  how  far  thefe  relative  dinunfions  indicate 
depth  or  fhallownefs  muft  be  expounded  only  by  ob- 
fervation,  and  not  by  any  vague  and  imperfect  notions 
of  the  nature  and  conftitution  of  the  fun. 

"  The  mention  of  a  pit,  or  hollow  or  excavation  fc- 
veral  thoufands  of  miles  deep,  reaching  to  that  extent 
down  through  a  luminous  matter  to  darker  regions,  is 
ready  to  ftrike  the  imagination  in  a  manner  unfavour- 
able to  a  juft  conception  of  the  nature  of  the  folar  fpots 
as  now  defcribed.  Upon  firft  thoughts  it  may  look 
ftrange  how  the  fides  and  bottom  of  fuch  vaft  abyfles 
can  remain  fo  very  long  in  fight,  whilft,  by  the  fun's 
rotation,  they  are  made  to  prefent  themfclves  more  and 
more  obliquely  to  our  view.  But  when  it  isconfidered 
how  extremely  inconfiderable  their  greatrft  depth  is 
compared  to  the  diameter  of  the  fun,  and  how  very 
wide  and  Shelving  they  are,  all  difficulties  of  this  fort 
will  be  entirely  removed."  Unlefs,  however,  we  duly 
attend  to  thefe  proportions,  our  notions  upon  the  fub- 
ject  muft  be  very  erroneous  ;  and  it  feems  the  more 
neceflary  to  offer  this  caution,  as  this  very  thing  is  in- 
accurately reprcfented  in  fig.  9.  belonging  to  the  Me- 
moir under  view,  and  in  a  way  that  may  lead  to  mi- 
ftakes.  Inftead  of  exhibiting  a  fpot  as  depreflcd  be- 
low the  furface  of  the  fun  one  hundredth  part  of  his 
femidiameter,  the  fection  of  it  is  there  determined  by 
two  lines  drawn  from  the  circumference,  and  meeting 
in  a  point  at  the  prodigious  diftance  of  one-fifth  of  the 
femidiameter  below.  Any  reader,  therefore,  who 
pleafcs,  by  turning  to  fig.  95.  may  fee  how  very  fmall 
a  portion  of  the  fun's  body  is  made  up  of  the  luminous 
matter  when  fuppofed  every  where  3967  Englifh  miles 
deep.  A  is  a  fection  of  a  fpot  50''  diameter,  fituated 
in  the  deepeft  part  of  this  refplendent  fubftance. 

"  What  has  now  been  infifted  on  at  fo  much  length 
concerning  the  fhallownefs  and  more  gradual  fhelving 
of  fome  few  fpots,  will  alfo  apply  to  another  objection 
which  Mr  de  la  Lande  views  in  a  ftrong  light. 

"  Here  we  find  quoted  the  great  fpot  in  1719,  feen 
by  M.  Caflini  ;  and,  for  the  fecond  time,  that  of  June 
j  703,  feen  by  M.  de  la  Hire  ;  both  which,  on  their 
arrival  at  the  limb,  are  faid  to  have  made  an  indenta- 
tion or  dark  notch  in  the  difk  ;  and  this  phenomenon 
is  mentioned  as  abfolutely  incompatible  with  fpots  be- 
ing below  the  furface. 

"  It  is  moft  true,  that  if  we  look  for  any  thing  like 
this  when  the  plane  which  coincides  with  the  external 
boundary  of  the  fpots  pafles  through  the  eye,  the  way 
that  M.  de  la  Lande  confiders  the  matter,  it  muft  be 
very  large  indeed  before  the  difk  could  be  perceived: 
deficient  by  any  dark  fegment.  But  may  not  a  fpot, 
even  no  larger  than  M.  Caflini's,  confidered  as  an  ex- 
cavation, make,  in  a  manner  very  different  from  this,, 
fomething  like  a  notch  ;  for,  by  the  way,  this  pheno- 
menon is  not  in  the  Mem.  Acad,  nor  any  where  elfe 
that  I  know  of,  defcribed  with  any  fort  of  precifion. — 
M.  Caflini's  great  fpot,  by  which  we  underftood  the 
nucleus,  was  of  30"  ;  and  fuppofing  the  umbra  equally 
broad,  its  diameter  over  all  muft  have  been  1  *  30".  Id 
would  therefore  occupy  an  extent  upon  the  fun's  fur- 
face of  50  22'  fully.  Now,  fuppofe  a  circular fpace  of 
that  fize  upon  the  fun  diftinguiflied  from  the  furround- 
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Conclufions  ing  luftre  by  fuch  a  failure  of  light  as  is  peculiar  to 
lle  fome  fpots,  and  fuppofe  that  it  juft  touches  the  limb, 
it  would  ftill  fubtend  an  angle  of  more  than  4".  This 
being  the  cafe,  might  not  a  dufky  fhadc,  more  or  lefs 
/  remarkable  according  to  the  darknefs  of  the  umbra, 
commencing  at  the  limb,  and  reaching  inwards  upon 
the  difk,  or  in  other  words,  a  notch  be  perceived? 
Had  M.  Caffini's  fpot  been  a  very  fhallow  excavation, 
it  appears  by  Cafe  IV.  that  when  viewed  in  this  afpeft, 
fome  fmall  part  of  the  nucleus  might  have  yet  been 
vifible;  and  might  have  contributed,  along  with  the 
ihade  of  the  fartheft  umbra,  and  the  ftill  broader  and 
deeper  fhade  of  the  two  ends  of  the  umbra,  to  mark 
out  the  indentation. 

**  Should  it  be  faid,  that  thefe  notches  are  always 
diftinft  and  jet-black  impreffions  on  the  difk,  of  an 
obvious  breadth,  and  originating  entirely  from  the  0- 
paque  nucleus  conceived  as  fomething  prominent  above 
the  general  furface,  this  can  be  fhewn  inconfiftent  with 
fome  circumftances  we  find  accidentally  mentioned  in 
the  cafe  of  M.  de  la  Hire's  fpot ;  for  of  this  great  one 
it  was  faid,  that  when  only  8"  diftant  from  the  limb, 
the  nucleus  was  fcen  as  a  very  narrow  line.  This  was 
on  June  3d  1703,  at  fix  o'clock  in  the  morning.  Now, 
forafinuch  as  at  that  time  its  alleged  elevation  muft 
have  been  to  its  apparent  fubtenfe  very  nearly  as  ra- 
dius to  cofine  of  that  arch  of  the  fun's  circumference 
whofe  verfed  fine  was  the  8'  of  diftance  from  the  limb, 
it  is  impoffible  that  its  breadth  could  have  increafed 
fenfibly  in  its  further  progrefs  towards  the  limb  ;  and 
how  any  obvious  black  notch  could  be  produced  by 
the  elevation  contended  for  in  this  cafe  is  not  conceiv- 
able. 

"  I  do  not  imagine,  therefore,  that  the  phenomena 
of  notches  in  the  difk,  fo  inconfiderable  and  dubious  as 
thefe  feem  to  be,  are  by  any  means  a  proof  of  projec- 
ting nuclei,  or  that  they  are  not  reconcileable  to  fpots 
being  depreffions  on  the  fun.  A  large  fhallow  excava- 
tion, with  the  Hoping  fides  or  umbra  darker  than  the 
common,  may,  as  has  been  mown,  be  more  or  lefs  per- 
ceptible at  the  limb;  and  what  perhaps  is  a  further 
confirmation  of  this,  and  feems  to  evince  that  fuch 
a  concurrence  ef  circumftances  is  neceffary,  is,  that 
fometimes  even  large  fpots  make  no  indentation.  M. 
Caffini,  in  Mem.  Acad.  Tom  X.  p.  581.  defcribes  the 
great  fpot  of  1676,  which  he  faw  at  its  entrance  with 
a  telefcope  of  35  feet,  as  an  obfeure  line,  parallel  to 
the  limb :  but  no  where  mentions  that  it  made  a  notch 
in  it. 

"  Though  we  now  and  then  fee  the  furrounding 
umbra  darker  than  at  other  times;  yet  when  fpots 
are  deep,  and  the  umbrae  but  little  dufky,  it  is  indeed 
impoffible  that  we  fhould  fee  any  thing  of  them,  even 
though  large,  very  near  the  limb  :  for  here  even  the 
nucleus,  wh*h  lies  buried,  cannot  in  the  leaft  contri- 
bute to  the  effect,  as  it  may  do  a  little  before  its  ftate 
of  evanefcence,  when  fpots  are  very  (hallow.  Accord- 
ingly, cafes  of  this  kind  are  perfectly  agreeable  to  ex- 
perience. 

"  In  reafoning  concerning  the  nature  of  the  fpots, 
and  particularly  about  their  third  dimenfion,  the  only 
arguments  which  are  admiffible,  and  which  carry  with 
them  a  perfeel  conviction,  are  thofe  grounded  upon 
the  principles  of  optical  projection.  If,  for  example, 
the  far  greater  number  of  them  be  excavations  fome 


thonfands  of  miles  deep,  certain  changes  of  the  umbra  Condufion* 
would  be  obfcrv&ble  when  near  the  limb,  as  has  been  f™1"  *e 
fhown  atfo  much  length.  Were  they  very  fhallow,  or  ftir'^ir-£ 
quite  fupcrficial,  both  fides  of  the  umbra  would  as  to''1'' 
fenfe  contract  alike  in  their  progrefs  toward  the  limb;  I 
for  if,  in  cafe  4th  above  ftatcd,  the  fpot.  had  been  fup- 
pofed  fupcrficial,  the  apparent  breadth  of  the  fide  of 
the  umbra  next  the  centre  of  the  difk  w  ould  have  made 
them  only  1.62',  and  that  of  the  fide  oppofite  1.27'. 
Now,  the  whole  of  either  of  thefe  quantities,  and 
much  more  their  difference,  would  be  quite  inftnfiblc. 
Again,  if  the  nucleus  extended  much  above  the  com- 
mon level,  whilft  the  furrounding  umbra  was  fupcrfi- 
cial, we  fhould  behold  the  manifeft  indications  of  this 
by  fuch  an  opaque  body  when  fcen  very  obliquely  be- 
ing projected  acrofs  the  fartheft  fide  of  the  umbra,  and 
by  hiding  the  whole  or  part  of  it  before  the  time  it 
would  otherwife  difappear.  According  to  this  or  that 
condition  of  the  fpot,  fuch  things  muft  infallibly  ob- 
tain by  theknown  laws  of  vifion  ;  and  hence  arguments 
refting  upon  fuch  principles  may  be  denominated  opti- 
cal ones.  On  the  other  hand,  when  fpots  are  contem- 
plated near  the  middle  of  the  difk,  a  great  variety  of 
changes  are  obferved  in  them,  which  depend  not  upon 
pofition,  but  upon  certain  phyfical  caufes  producing  real 
alterations  in  their  form  and  dimenfions.  It  is  plain, 
that  arguments  derived  from  the  confideration  of  fuch. 
changes,  and  which,  on  that  account,  may  be  called 
phyfical  arguments,  can  aflift  us  but  little  in  inveftigat- 
ing  their  third  dimenfions;  and,  from  the  nature  of 
the  thing,  muft  be  liable  to  great  uncertainty.  The 
author  of  the  Memoire,  in  p.  511,  &c.  takes  new 
ground,  and  proceeds  with  a  number  of  objections  de- 
pending upon  that  fort  of  reafoning  which  we  havelaft 
defined.  I  muft  take  notice,  that  a  certain  diftinftion 
has  been  here  overlooked,  which  in  my  paper  I  have 
endeavoured  to  point  out.  Prefuming  upon  our  great 
ignorance  of  many  things  which  donbtlefs  affecT.  deep- 
ly the  conftitntion  of  that  wonderful  body  the  fun,  I 
offered  in  part  II.  an  account  of  the  productions,  changes, 
and  decay  of  the  fpots,  confidered  as  excavations, 
in  the  moft  loofe  and  problematical  manner;  ftaiinr 

every  thing  on  this  head  in  the  form  of  queries. 

Hence  I  would  remark,  that  whatever  inconfiftencies 
arc  imagined  in  the  account  I  have  delivered  Part  II. 
though  fuch  may  be  juftly  chargeable  on  certain  prin- 
ciples there  affumed,  yet  they  ought  not  to  be  flated 
as  prefumptions  againft  the  fpots  being  really  excava- 
tions or  depreffions  in  the  luminous  matter  of  the  fun. 
This  opinion  muft  reft  entirely  upon  the  evidence  held 
forth  in  the  firft  part  of  the  paper,  whatever  be  the 
fate  of  the  account  laid  down  in  the  fecond.  It  does, 
not  enter  there  as  an  hypothecs,  but  as  a  matter  of  fait 
previoufly  eftablifhed  by  optical  arguments ;  and  from 
optical  arguments  alone  can  there  arife  even  any  juft 
prefumptions  againft  it.  ijq 

"  It  remains  now  only  to  make  a  few  ftriflures  up- Remarks 
on  M.  de  la  Lande's  theory  of  the  folar  fpots,  humbly  on  M.dela. 
fubmittingthem  to  the  confideration  of  the  reader.  The  Jrande  sf 
import  of  it  is,  '  that  the  fpots  as  phenomena  arifefrom  ^fo^r 
dark  bodies  like  rocks,  which  by  an  alternate  flux  and  fpots. 
reflux  of  the  liquid  igneous  matter  of  the  fun,  fome- 
times raife  their  heads  above  the  general  furface.  That 
part  of  the  opaque  rock,  which  at  any  time  thns  ftands 
above;  gives  the  appearance  of  the  nucleus,  whilft  thofe 

parts, 
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Conclufions  parts,  which  in  each  lie  only  a  litile  under  the  igne- 
:    ous  matter,  appear  te  us  as  the  furrounding  umbra.' 

"  In  the  flrft  place  it  may  be  remarked,  that  the 
whole  proceeds  upon  mere  fnppolition.  This  indeed  the 
author  himfelf  very  readily  acknowledges.  Though 
•therefore  it  could  not  be  difputed  by  arguments  deriv- 
ed from  obfervation,  yet  conjecture  of  any  kind,  if 
equally  plaufible,  might  fitly  be  employed  to  fet  afide 
its  credit.  Without  entering  into  any  tedious  difcuf- 
fion,  however,  we  (hall  confine  ourfelves  to  fuch  parti- 
culars as  appertain  to  the  more  obvious  characters  of 
the  fpots,  and  which  alfo  feem  to  be  irreconcileable 
with  the  theory ;  and  firft  of  all  with  regard  to  the  dif- 
tinguifhing  features  of  the  umbra. 

"  M.  Caffini,  Mem.  Acad.  torn.  x.  p.  582.  PI.  VII. 
and  M.  de  la  Hire,  Mem.  Acad.  1703.  p.  16.  and  I 
may  add  all  other  obfervers,  and  all  good  reprefenta- 
tions  of  the  fpots,  bear  teftimony  to  the  exterior  boun- 
dary of  the  umbra  being  always  well  defined,  and  to  the 
umbra  itfelf  being  lefs  and  lefs  fhady  the  nearer  it  comes 
to  the  nucleus.  Now  it  may  be  afked,  how  this  could 
poflibly  be,  according  to  M.  de  la  Lande's  theory  ?  If 
the  umbra  be  occafioned  by  our  feeing  parts  of  the 
opaque  rock  which  lie  a  little  under  the  furface  of  the 
igneous  matter,  (hould  it  not  always  be  darkeft  next  the 
nucleus?  and,  from  the  nucleus  outward,  mould  it  not 
wax  more  and  more  bright,  and  at  lift  lofe  itfelf  in  the 
general  luflre  of  the  fun's  furface,  and  not  terminate 
all  at  once  in  the  darkeft  fhade,  as  in  faft  it  does? 
Thefe  few  incongruities,  which  meet  as  it  were  in  the 
very  threihold  of  the  theory,  are  fo  very  palpable, 
that  of  themfclves  they  raife  unfurmountable  doubts. 
For,  generally  fpeaking,  the  umbra  immediately  con- 
tiguous to  the  nucleus,  inftead  of  being  very  dark,  as 
it  ought  to  be,  from  our  feeing  the  immerfed  parts  of 
the  opaque  rock  through  a  thin  ftratum  of  the  igneous 
matter,  is  on  the  contrary  very  nearly  of  the  fame 
fplendor  as  the  external  furface. 

"  Concerning  the  nucleus,  or  that  part  of  the 
opaque  rock,  which  ftands  above  the  furface  of  the  fun, 
M.  de  la  Lande  produces  no  optical  arguments  in  fnp- 
port  of  this  third  dimension  or  height.  Neither  does 
he  fay  anything  particular  as  to  the  degree  of  elevation 
above  the  furface.  But  from  what  has  been  already 
hinted  in  the  courfe  of  this  paper,  it  appears  that  if 
this  were  any  thing  fenfible,  it  ought  to  be  difcovered 
by  phenomena  very  oppofite  to  thofe  which  we  have 
found  to  be  fo  general. 

"  Again,  a  flux  and  reflux  of  the  igneous  matter,  fo 
confiderable  as  fometimcs  to  produce  a  great  number  of 
fpots  all  over  the  middle  zone,  might  afteft  the  appa- 
rent diameter  of  the  fun,  making  that  which  paifes 
through  his  equator  lefs  than  the  polar  one,  by  the  re- 
treat of  the  igneousmatter  towards  thofe  regions  where 
no  fpots  ever  appear.  But  as  a  difference  of  this  kind, 
of  nearly  one  thoufandth  part  of  the  whole  would  be  per- 
ceivable, as  we  learn  from  M.  de  la  Lande's  ownob- 
fervations,  compared  with  thofe  of  Mr.  Short  in  Hi- 
Jlcirs  Acad.  1760,  p.  123.  it  would  feem,  that  the 
theory  had  this  difficulty  alfo  to  combat.  Further, 
when  among  fpots  very  near  one  another  Come  are  ob- 
ferved to  beincreafmg  whilft  others  are  diminifhing, 
ho.v  is  it  poffible  this  can  be  the  effect  of  fuch  a  fnp- 
pofed  flux  and  reflux  ?  This  laft  inconuflency  is  men- 
.1  by  the  author  himfelf,  who  endeavours  to  avfi-1 


it  by  making  a  new  demand  upon  the  general  fund  of 
hypothefis,  deriving  from  thence  fuch  qualities  of  the 
igneous  matter  as  the  cafe  feems  to  require  ;  and  fuch 
jnuft  be  the  method  of  proceeding  in  all  fyftems  mere- 
ly theoretical.  But  it  is  unneceffary  to  purfue  at  more 
length  illufive  fpeculations  of  this  kind,  efpecially  as 
we  lie  under  a  conviction  founded  on  fact,  of  thetheory 
being  utterly  erroneous.  It  hardly  differs  in  any  re- 
fpect  from  that  propofed  by  M.  de  la  Hire,  and  a  little 
amended  by  the  writer  of  the  Hifloire  de  I'Academie 
for  1707,  p.  in.  Views  very  much  of  the  fame  kind 
were  even  entertained  by  fome  fo  long  ago  as  the  days 
of  Scheiner,  as  we  find  mentioned  by  that  indefatigable 
author  in  his  Rofa  Urfina,  p.  746." 

2.  Concerning  the  moon,  it  is  allowed  on  all  hands, 
that  there  are  prodigious  inequalities  on  her  furface. 
This  is  proved  by  looking  at  her  through  a  telefcope, 
at  any  other  time  than  when  fhc  is  full ;  for  then  there 
is  no  regular  line  bounding  light  and  darknefs ;  but  the 
confines  of  thefe  parts  appear  as  it  were  toothed  and 
cut  with  innumerable  notches  and  breaks ;  and  even 
in  the  dark  part,  near  the  borders  of  the  lucid  furface, 
there  are  feen  fome  fmall  fpaces  enlightened  by  the 
fun's' beams.  Upon  the  fourth  day  after  new  moon, 
there  may  be  perceived  fome  fhining  points  like  rocks 
or  fmall  iflands  within  the  dark  body  of  the  moon ;  but 
not  far  from  the  confines  of  light  and  darknefs  there 
are  obferved  other  little  fpaces  which  join  to  the  en- 
lightened furface,  but  run  out  into  the  dark  fide,  which 
by  degrees  change  their  figure,  till  at  laft  they  come 
wholly  within  the  illuminated  face,  and  have  no  dark 
parts  round  them  at  all.  Afterwards  many  more  fhin- 
ing fpaces  are  obferved  to  arife  by  degrees,  and  to  ap- 
pear within  the  dark  fide  of  the  moon,  which  before 
they  drew  near  to  the  confines  of  light  and  darknefs 
were  invifible,  being  without  any  light,  and  totally  im- 
merfed in  the  fliadow.  The  contrary  is  obferved  in  the 
decreafing  phafes,  where  the  lucid  fpaces  which  joined 
the  illuminated  furface  by  degrees  recede  from  it,  and 
after  they  are  quite  feparated  from  the  confines  of  light 
and  darknefs,  remain  for  fome  time  vifible,  till  at  laft 
they  alfo  disappear.  Now  it  is  impoffible  that  this 
fhould  be  the  cafe,  unlefs  thefe  fhining  points  were 
higher  than  the  reft  of  the  furface,  fo  that  the  light  of 
the  fun  may  reach  them. 

Not  content  with  perceiving  the  bare  exiftence  of 
thefe  lnnar  mountains,  aftronomers  have  endeavoured 
to  meafure  their  hight  in  the  following  manner.  Let 
EGD  be  the  hemifphere  of  the  moon  illuminated  by 
the  fun,  ECD  the  diameter  of  the  circle  bounding  light 
and  darknefs,  and  A  the  top  of  a  hill  within  the  dark 
part  when  it  firft  begins  to  be  illuminated.  Obferve 
with  a  telefcope  the  proportion  of  the  right  line  A£, 
or  the  diftance  of  the  point  A  from  the  lucid  furface 
to  the  diameter  of  the  moon  ED;  and  becaufe  in  this 
cafe  the  ray  of  light  ES  touches  the  globe  of  the  moon, 
AEC  will  be  a  right  angle"  by  16  prop,  of  Euclid's 
third  book;  and  therefore  in  the  triangle  AEC  hav- 
ing the  two  fides  AE  and  EC,  we  can  find  out  the 
third  fide  AC ;  from  which  I'ubducting  BC  or  EC,  there 
will  remain  AB  the  height  of  the  mountain.  Ric- 
ciolus  affirms,  that  upon  the  fourth  day  after  new 
moon  he  has  obferved  the  top  of  the  hill  called  St  Ca- 
tharine's to  be  illuminated,  and  that  it  was  diflant  from 
the  confines  of  the  lucid  furface  about  a  fixtccmh  part 
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of  the  moon's  diameter.  Therefore,  if  CE=8,  AE 
wiH"be  i,  and  AC'=CE'+AE'  by  prop.  47.  of  Eu- 
clid's firft  book.  Now  the  fquarcof  CE  being  64, 
and  the  fquare  of  AE  being  1,  the  fquare  of  AC  will 
be  65,  whofe  fqnare  root  is  8,062, which  exprefTes  the 
length  of  AC.  From  which  deducing  BC=8,  there 
will  remain  AB=o,o62.  So  that  CB  or  CE  is  there- 
fore to  AB  as  8  is  to  0,062,  that  is,  as  8000  is  to  62. 
If  the  diameter  of  the  moon  therefore  was  known,  the 
height  of  this  mountain  would  alfo  be  known.  This  de- 
monftration  is  taken  from  Dr  Keil,  who  fnppofes  the 
femidiameter  of  the  moon  to  be  1182  miles;  according 
to  which,  the  mountain  muft  be  fomewhat  more  than 
nine  miles  of  perpendicular  height :  but  aftronomer's 
having  now  determined  the  moon's  femidiameter  to  be 
only  1090  miles,  the  height  of  the  mountain  will  be 
nearly  8^.  miles. 

In  the  former  edition  of  this  work,  we  could  not 
help  making  fome  remarks  on  the  improbability  that 
the  mountains  of  the  moon,  a  planet  fo  much  inferior 
in  fize  to  the  earth,  Ihould  exceed  in  fuch  vafl  propor- 
tion to  the  higheft  of  our  mountains,  which  are  com- 
puted at  little  more  than  one-third  of  the  height  juft 
mentioned.  Our  remark  is  now  confirmed  by  the 
obfervations  of  Mr  Herfchel.  After  explaining  the 
method  ufed  by  Galileo,  Hevelius,  &c.  for  meafuring 
the  lunar  mountains,  he  tells  us,  that  the  former  takes 
the  diftance  of  the  top  of  a  lunar  mountain  from  the 
line  that  divides  the  illuminated  part  of  the  difk  from 
that  which  is  in  the  fhade  to  be  equal  to  one-twentieth 
of  the  moon's  diameter  ;  but  Hevelius  makes  itonlyone- 
twenty-fixth.  "When  we  calculate  the  height  of  fuch 
a  mountain,  therefore,  it  will  be  found,  according  to 
Galileo,  almoft  5^  miles;  and  according  to  Hevelius 
31  miles,  admitting  the  moon's  diameter  to  be  2180 
miles.  Mr  Fergnfon,  however,  fays,  (Aftronomy  ex- 
plained, §  252.),  that  fome  of  her  mountains,  by  com- 
paring their  height  with  her  diameter,  are  found  to  be 
three  times  higher  than  the  higheft  hills  on  earth ; 
and  Keil,  in  his  Aftronomical  Lectures,  has  calculated 
the  height  of  St.  Catharine's  hill,  according  to  the  ob- 
fervations of  Ricciolus,  and  finds  it  nine  miles.  Hav- 
ing premifed  thefe  accounts,  Mr  Herfchel  explains 
his  method  of  taking  the  height  of  a  lunar  mountain 
from  obfervations  made  when  the  moon  was  not  in  her 
quadrature  as  the  method  laid  down  by  Hevelius  an- 
fwers  only  to  that  particular  cafe  :  for  in  all  others  the 
projection  muft  appear  fhorter  than  it  really  is.  "  Let 
SLM,  fays  he, or  s  I  m,  (fig.  96.)  be  a  line  drawn  from 
the  fun  to  the  mountain,  touching  the  moon  at  L  or  /, 
and  the  mountain  at  Mofw.  Then,  to  an  obferver 
at  E  or  e,  the  lines  LM,  / m,  will  not  appear  of  the 
fame  length,  though  the  mountains  mould  be  of  an 
equal  height;  forLM  will  be  projected  into  on,  and 
/  m  into  O  N.  But  thefe  are  the  quantities  that  are 
taken  by  a  micrometer  when  we  obferve  a  mountain 
to  project  from  the  line  of  illumination.  From  the 
obferved  quantity  e  n,  when  the  moon  is  not  in  her 
quadrature,  to  find  L  M,  Vve  have  the  following  ana- 
logy. The  triangles  0  OL,  r  M  L,  are  fimilar;  there- 
in O  x  0  n 

fore  Le:LO::Lr:LM,  or — -, zLM  :  but 

L.  0 

L  O  is  the  radius  of  the  moon,  and  L  r  or  0  n  is  the 
obferved  diftance  of  the  mountain's  projection  ;  and 
L  0  is  the  /me  of  the  angle  ROL=»  LS;    which 


we  may  take  to  be  the  diftance  of  the  fun  from  the  moon  ConcluCont 
without   any  material  error,  and  which  therefore  we  from  ,.he 
may  find  at  any  given  time  from  an  ephemeris.  foregoing 

"  The  telefcope  ufed  in  thefe  obfervations  was  a^"1' 
Newtonian  reflector  of  fix  feet  eight  inches  focal  length,  •— Cr— ' 
to  which  a  micrometer  was  adopted,  confining  of  two 
parallel  hairs,  one  of  which  was  moveable  by  means 
of  a  fine  fcrew.  The  value  of  the  parts  Ihown  by  the 
index  was  determined  by  a  trigonometrical  obfervation 
of  a  known  object  at  a  known  diftance,  and  was  ve- 
rified by  fcveral  trials.  The  power  was  always  222, 
excepting  where  another  is  exprefsly  mentioned  ;  and 
this  was  alfo  determined  by  experiment  which  fre- 
quently differs  from  theory  on  account  of  fome  fmall 
errors  in  the  data,  hardly  to  be  avoided.  The  moon 
having  fufficient  light,  an  aperture  of  no  more  than 
four  inches  was  made  ufe  of;  and,  fa.ys  Mr  Herfchel, 
"  I  believe,  that,  for  diftinetnefs  of  vilion,  this  inftru- 
mentis  perhaps  equal  to  any  that  ever  was  made." 

With  this  inftrument  he  obferved  a  prominence, 
which  he  calls  a  rock,  fituated  near  the  Lacus  Niger  of 
Hevelius,  and  found  that  it  projected  41. 56".  To 
reduce  this  into  miles,  put  R  for  the  femidiameter  of 
the  moon  in  feconds,  as  given  by  the  nautical  almanack 
at  the  time  of  obfervation,  and  Q_  for  the  obferved 
quantity,  alfo  in  feconds  and  centefimals;  then  k  will 


be  in  general,  R:  1090  :  :  Q_  : 


I090Q^_ 


R 


—  on  in  miles- 


Thus   it  is  found,  that  41.56"  is  46.79  miles.     The 

diftance  of  the  fun  from  the  moon  at  that  time  was, 

by  the  nautical  almanack,  about  9 30  57^.';  the  line  of 

0  n 
which  to  the  radius  I  is  .9985,  &c.  and  -j —    in    this 

cafe  isLM=46.$5  miles.  Then,  by  Hevelius's  me- 
thod, the  perpendicular  height  of  the  rock  isfound  to  be 
about  one  mile.  At  the  fame  time,  a  great  many 
rocks,  fituated  about  the  middle  of  the  diik,  projected 
from  2J.92"  to  26.56";  which  gives  on  about  29.3 
miles  :  fo  that  thefe  rocks  are  all  lefs  than  half  a  mile 
high. 

Thefe  obfervations  were  made  on  the  13th  of  No- 
vember 1779.  On  the  13th  of  January  1780,  exa- 
mining the  mountains  of  the  moon,  he  found  that 
there  was  not  one  of  them  fairly  placed  on  level  ground, 
which  is  very  neceflary  for  an  exact  meafurement  of 
the  projection:  for  if  there  ihould  be  a  declivity  on 
the  moon  before  the  mountains,  or  a  tract  of  hills  pla- 
ced fo  as  to  caft  a  ihadow  upon  that  part  before  them 
which  would  otherwife  be  illuminated,  the  projection 
would  appear  too  large ;  and  on  the  contrary,  ihould 
there  be  a  riling  ground  before  them,  it  would  appear 
too  little. 

Proceeding  in  this  cautious  manner,  Mr  Herfchel 
meafured  the  height  of  many  of  the  lunar  prominences, 
and  draws  at  laft  the  following  conclufions. — "  From 
thefe  obfervations  I  believe  it  is  evident,  that  the 
height  of  the  lunar  mountains  in  general  is  greatly 
over-rated  ;  and  that,  when  we  have  excepted  a  few, 
the  generality  do  not  exceed  half  a  mile  in  their  per- 
pendicular elevation.  It  is  not  fo  eafy  to  find  any  cer- 
tain mountain  exactly  in  the  fame  fituation  it  has 
been  meafured  in  before  ;  therefore  fome  little  differ- 
ence nraft  be  expected  in  thefe  meafures.  Hitherto  I 
have  not  had  an  opportunity  of  particularly  obferving 
the  three  mountains  mentioned  by  Hevelius  ;  nor  that 
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which  Ricciolus  found  to  project  a  fixtecnth  part  of 
the  moon's  diameter.  If  Keill  had  calculated  the 
height  of  this  laft  mentioned  bill  according  to  the 
theorem  I  have  given,  he  would  have  found  (fuppof- 
ing  his  obfervation  to  have  been  made,  as  he  fays,  on 
the  fourth  day  after  new  moon)  that  its  perpendicular 
height  could  not  well  be  lefs  than  between  11  and  12 
miles.  I  Hull  not  fail  to  take  the  firft  opportunity  of 
obferving  thefe  four,  and  every  other  mountain  of  any 
eminence ;  and  if  other  perfons,  who  are  furniflied 
with  good  telefcopes  and  micrometers,  would  take  the 
quantity  of  the  projection  of  the  lunar  mountains,  I 
make  no  doubt  but  that  we  mould  be  nearly  as  well 
acquainted  with  their  heights,  as  we  are  with,  the  ele- 
vation of  our  own.  One  caution  I  would  beg  leave  to 
mention  to  thofe  who  may  ufe  the  excellent  34  feet 
refractors  of  Mr  Dollond.  The  admirable  quantity 
of  light,  which  on  mod  occafions  is  fo  delirable,  will 
probably  give  the  meafure  of  the  projection  fomewhat 
larger  than  the  true,  if  not  guarded  againft  by  proper 
limitations  placed  before  the  object-glafs.  I  have  ta- 
ken no  notice  of  any  allowance  to  be  made  for  the  re- 
fraction a  ray  of  light  mult  fufFer  in  palling  through 
ihe  atmofphere  of  the  moon,  when  it  illuminates  the 
top  of  the  mountain,  whereby  its  apparent  height  will 
be  lelfened,  as  we  are  too  little  acquainted  with  that 
atmofphere  to  take  it  into  conllderation.  It  is  alfo  to 
be  obferved,  that  this  would  equally  affect  the  conclu- 
lions  of  Hevelius,  and  therefore  the  difference  in  our 
inferences  would  ftill  remain  the  fame." 

In  the  continuation  of  his  obfervations  Mr  Her- 
fchel  informs  us  that  he  had  meafured  the  height 
of  one  of  the  mountains  which  had  been  meafured  by 
Hevelius.  "  Antitaurus  (fays  he),  the  mountain 
meafured  by  Hevelius,  was  badly  fituated ;  becaufe 
Mount  Mofchus,  and  its  neighbouring  hills  cart  a  deep 
fhadow  which  may  be  miftaken  for  the  natural  con- 
vexity of  the  moon.  A  good,  full,  but  juft  meafure, 
3J.105";  in  miles,  29.27:  therefore  LM  31.7  miles, 
and  the  perpendicular  height  not  quite  half  a  mile. 
As  great  exactnefs  was  defired  in  this  obfervation,  it 
was  repeated  witli  very  nearly  the  fame  refult.  Seve- 
ral other  mountains  were  meafured  by  the  fame  me- 
thod, and  all  his  obfervations  concurred  in  making  the 
height  of  the  lunar  mountains  much  lefs  than  what 
former  altronomers had  done.  Mount  Lipnlus  was  found 
to  be  near  two-thirds  of  a  mile  ;  one  of  the  Appenine 
mountains  between  Lacus  Traiimenus  and  Pontus  Eux- 
inus  meafured  a  mile  and  a  quarter;  Mons  Armenia, 
near  Taurus,  two-thirds  of  a  mile ;  Mons  Leucop- 
tcr.i  three  quarters  of  a  mile.  Mons  Sacer  project- 
ed 4J.  625";  'but  (fays  he)  I  am  almofl  certain  that 
there  are  two  very  confiderable  cavities  or  places  where 
the  ground  defcends  below  the  level  of  the  convexity, 
j 'lit  before  thefe  mountains;  fo  that  thefe  meafures 
imilt  of  conrfe  be  a  good  deal  too  large  ;  but  fuppoling 
them  to  be  juft,  it  follows,  that  0  n  is  JO. 193  miles, 
LM=&4  miles,  and  the  perpendicular  height  above 
I J  miles.' 

As  the  moon  has  on  its  furface  mountains  and  val- 
leys i.i  common  with  the  earth,  fome  modern  altrono- 
mers have  difcovered  a  hill  greater  fimilarity,  viz.  that 
fome  of  thefe  are  really  volcanoes,  emitting  fire  as  thofe 
on  earth  do.  An  appearance  of  this  kind  was  difco- 
vered fome  years  ago  by  DonUUoa  in  an  eclipfe  of 


the  fun.     It  was  a  bright  fmall  fpot  like  a  ftar  near  Conclufionj 
the  margin  of  the  moon,  and  which  he  at  that  time  from  the 
fuppofed  to  have  been  a  hole  with  the  fun's  light  lhin-  fo^g0'1"? 
ing  through   it.     Succeeding   obfervations,  however,  APPtar" 
have  induced  altronomers  to  attribute  appearances  "''  a.DCCS^ 
this  kind  to   the  eruption   of  volcanic  fire ;  and  Mr 
Herfchel  has  particularly  obferved  feveral  eruptions  of 
die  lunar  volcanoes,  the  laft  of  which  he  gives  an  ac- 
count of  in  the  Phil.  Tranf.  for  1787.     "  April  19. 
ioh.  36,  (idereal  time.     I  perceive    (fays  he)  three 
volcanoes  in  different  places  of  the  dark  part  of  the 
new  moon.     Two  of  them  are  either  already  nearly 
extinct,  or  otherwife  in  a  ftate  of  going  to  break  out; 
which  perhaps  may  be  decided  next  lunation.     The 
third  Ihows  an  actual  eruption  of  fire  or  luminous  mat- 
ter.    I  meafured   the  diftance  of  the  crater  from  the 
northern  limb  of  the  moon,  and  found  it  3'  57.3"  : 
its  light  is  much  brighter  than  the  nucleus  of  the  co- 
met which  M.  Mechain  difcovered  at  Paris  the  10th  of 
this  month. 

"  April  20.  10  h.  2'  fidereal  time.  The  volcano 
burns  with  greater  violence  than  laft  night.  Its  dia- 
meter cannot  be  lefs  than  3",  by  comparing  it  with 
that  of  the  Georgian  planet :  as  Jupiter  was  near  at 
hand,  I  turned  the  telefcope  to  his  third  fatellite,  and 
eftimated  the  diameter  of  the  burning  part  of  the  vol- 
cano to  be  equal  to  at  leaft  twice  that  of  the  fitellite  ; 
whence  we  may  compute  that  the  fliining  or  burning 
matter  muft  be  above  three  miles  in  diameter.  It  is 
of  an  irregular  round  figure,  and  very  iharply  defined 
on  the  edges.  The  other  two  volcanoes  are  much  far- 
ther towards  the  centre  of  the  moon,  and  refemble 
large,  pretty  faint  nebulas,  that  are  gradually  much 
brighter  in  the  middle;  but  no  well-defined  luminous 
fpot  can  be  difcerned  in  them.  Thefe  three  fpots  are 
plainly  to  be  diftinguiihed  from  the  reft  of  the  marks 
upon  the  moon;  for  the  reflection  of  the  fun's  rays 
from  the  earth  is,  in  its  prcfent  fituation,  fufficiently 
bright,  with  a  ten-feet  reflector,  to  fhow  the  moon's 
fpots,  even  the  darkeft  of  them ;  nor  did  I  perceive 
any  fimilar  phenomena  laft  lunation,  though  I  then 
viewed  the  fame  places  with  the  fame  inltrument. 

"  The  appearance  of  what  I  have  called  the  aCtual 
fire,  or  eruption  of  a  volcano,  exactly  refembled  a 
fmall  piece  of  burning  charcoal  when  it  is  covered  by 
a  very  thin  coat  of  white  allies,  which  frequently  ad- 
here to  it  when  it  has  been  fome  time  ignited  ;  and  it 
had  a  degree  of  brightnefs  about  as  ftrong  as  that  with 
which  fuch  a  coal  would  be  feen  to  glow  in  faint  day- 
light. All  the  adjacent  part  of  the  volcanic  moun- 
tain feemed  to  be  faintly  illuminated  by  the  eruption, 
and  were  gradually  more  obfeure  as  thty  lay  at  a 
greater  diftance  from  the  crater.  This  eruption  re- 
fembled much  that  which  I  faw  on  the  4th  of  May  in 
the  year  1783,  but  differed  confiderably  in  magnitude 
and  brightnefs;  for  the  volcano  of  the  year  1783, 
though  much  brighter  than  that  which  is  now  burning, 
was  not  near  fo  large  in  the  dimenlions  of  its  erup- 
tion:  the  former  feen  in  the  telefcope  refembled  a 
ftar  of  the  fourth  magnitude  as  it  appears  to  the  naked 
eye;  this,  on  the  contrary,  fliows  a  vifible  did-;  of  lu- 
minous matter  very  different  from  thefparkling  bright- 
nefs of  ftar-light."  ••  I4<; 

Concerning  the  nature  of  the  moon's  fubftance  there  Conjectures 
have  been  many  conjectures  formed.     Some  have  ima-  concerning 
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Conclusions  gined,  that,  befides  the  light  reflected  from  the  fun, 
from  the  the  moon  hath  alfo  fome  oblure  light  of  her  own,  by 
which  (he  would  be  vifible  without  being  illuminated 
by  the  fun-beams.  In  proof  of  this  it  is  urged,  that 
during  the  time  of  even  total  eclipfes  the  moon  is  ftill 
vifible,  appearing  of  a  dull  red  colour,  as  if  obfeured 
by  a  great  deal  of  fmoke.  In  reply  to  this  it  hath 
been  advanced,  that  this  is  not  always  the  cafe;  the 
moon  fometimes  difappearing  totally  fn  the  time  of 
an  eclipfe,  fo  as  not  to  be  difccrnable  by  the  bell  glaf- 
fes,  while  little  flars  of  the  fifth  and  lixth  magnitudes 
were  diftinctly  feen  as  ufual.  This  phenomenon  was 
obferved  by  Kepler  twice,  in  the  years  1580  and  1583  ; 
and  by  Hevelius  in  1620.  Ricciolns  and  other  Je- 
fuits  at  Bologna,  and  many  people  throughout  Hol- 
land, obferved  the  fame  on  April  14,  1642;  yet  at 
Venice  and  Vienna  (he  was  all  the  time  confpicuous. 
In  the  year  1703,  Dec.  23,  there  was  another  total 
obfeuration.  At  Aries,  (he  appeared  of  a  yellowifli 
brown ;  at  Avignon,  ruddy  and  tranfparent,  as  if  the 
fun  had  Ihone  through  her  :  at  Marfeilles,  one  part 
was  reddifc  and  the  other  very  dulky  ;  and  at  length, 
though  in  a  clear  Iky,  (he  totally  difappeared.  The 
general  reafon  for  her  appearance  at  all  during  the  time 
of  eclipfes  lhall  be  given  afterwards  :  but  as  for  thefe 
particular  phenomena,  they  have  not  yet,  as  far  as  we 
know,  been  fatisfactorily  accounted  for. 

Different  conjectures  havealfobeen  formed  concern- 
ing the  fpots  011  the  moon's  fnrface.  Some  philofophers 
have  been  fo  taken  with  the  beauty  of  the  brigliteft 
places  obferved  in  her  difk,  that  they  have  imagined 
them  to  be  rocks  of  diamonds  ;  and  others  have  com- 
pared them  to  pearls  and  precious  (tones.  Dr  Keill 
and  the  greateft  part  of  aftronomers  now  are  of  opinion, 
that  thole  are  only  the  tops  of  mountains  which  by 
reafon  of  their  elevation  are  more  capable  of  reflecting 
the  fun's  light  than  others  which  are  lower.  The  du(k- 
iflvfpots,  he  fays,  cannot  be  feas,  nor  any  thing  of  a 
liquid  fubftance ;  becaufe,  when  examined  by  the  tele- 
fcope,  they  appear  to  confift  of  an  infinity  of  caverns 
and  empty  pits,  whofe  (hadowsfall  within  them,  which 
can  never  be  the  cafe  with  feas,  or  any  liquid  fubftance : 
but,  even  within  thefe  fpots,  brighter  places  are  alfo 
to  be  obferved  ;  which,  according  to  his  hypothesis, 
ought  to  be  the  points  of  rocks  Handing  up  within  the 
cavities.  Dr  Long,  however,  is  of  opinion  that  fe- 
veral  of  the  dark  fpots  on  the  moon  are  really  wa- 
ter. May  not  the  lunar  feas  and  lakes  (fays  he)  have 
illands  in  them,  wherein  there  may  be  pits  and  ca- 
verns ?  And  if  fome  of  thefe  dark  parts  be  brighter 
than  others,  may  not  that  be  owing  to  the  feas  and 
lakes  being  of  different  depths,  and  to  their  having 
rocks  in  fome  places  and  flats  in  others  ? 

It  has  alfo  been  urged,  that  if  all  the  dark  fpots  ob- 
ferved on  the  moon's  furface  were  really  the  fliadows 
of  mountains,  or  of  the  fides  of  deep  pits,  they  could 
not  poffibly  be  fo  permanent  as  they  are  found  to  be  ; 
but  would  vary  according  to  the  pofition  of  the  moon 
with  regard  to  the  fun,  as  we  find  lhadows  on  earth 
are  varied  according  as  the  earth  is  turned  towards  or 
from  the  fun.  Accordingly  it  is  pretended,  that  vari- 
able fpots  are  actually  difcovered  on  the  moon's  dilk, 
and  that  the  direction  of  thefe  is  always  oppofite  to  the 
fun.  Hence  they  are  found  among  thofe  parts  which 
are  fooneft  illuminated  in  the  increafing  moon,  and  in 
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the  decreafing  moon  lofe  their  light  fooner  than  the  in-  Condufiom 
termediate  ones  ;  running  round,  and  appearing  fome-  from  ,nc 
times  longer,  and  fometimes  (horteT.     The  permanent  foreg0,I,if 
dark  fpots,  therefore,  it  is  laid,  mud  be  fome  matter  APPear" 
which  is  not  fitted  for  reflecting  the  rays  of  the  lun  fo  ■    "  \ 
much  as  the  bright  parts  do;  and  this  property,  we 
know  by  experience,  belongs  to  water  rather  than  land  : 
whence  thefe  philofophers  conclude,  that  the  moon,  as 
well  as  our  earth,  is  made  up  of  land  and  feas.  T.. 

It  has  been  a  matter  of  difpute  whether  the  moon  whether 
has  any  atmofphere  or  not.  The  following  arguments  the  moon 
have  been  urged  by  thofe  who  take  the  negative  fide.    Has  any  at- 

1.  The  moon  conftantly  appears  with  the  famemoP  *' 
brightnefs  when  there  are  no  clouds  in  our  atmofphere  ; 
which  could  not  be  the  cafe  if  (lie  were  furrounded  witlr 
an  atmofphere  like  ours,  fo  variable  in  its  denfity,  and 
fo  frequently  obfeured  by  clouds  and  vapours.  2.  la 
an  appulle  of  the  moon  to  a  ftar,  when  (he  conies  ib 
near  it  that  part  of  her  atmofphere  is  interpofed  be- 
tween our  eye  and  the  ftar,  refraction  would  caufc  the 
latter  feem  to  change  its  place,  fo  that  the  moon  would 
appear  to  touch  it  later  than  by  her  own  motion  (he 
would  do.  3.  Some  philofophers  are  of  opinion,  that 
becaufe  there  are  no  feas  or  lakes  in  the  moon,  there 
is  therefore  no  atmofphere,  as  there  is  no  water  to  be 
raifed  up  in  vapours. 

All  thefe  arguments,  however,  have  been  anfwered 
by  other  aftronomers  in  the  following  manner.  1.  It 
is  denied  that  the  moon  appears  always  with  the  fame 
brightnefs,  even  when  our  atmofphere  appears  equally 
clear.  Hevelius  relates,  thathe  has  feveral  times  found 
in  Ikies  perfectly  clear,  when  even  ftars  of  the  fixth 
ind  feventh  magnitude  were  vifible,  that  at  the  fame 
altitude  of  the  moon  and  the  fame  elongation  from  die 
earth,  and  with  one  and  the  fame  telefcope,  the  moon 
and  its  maculae  do  not  appear  equally  lucid,  clear,  and 
confpicuous  at  all  times ;  but  are  much  brighter  and 
more  diftinct  at  fome  times  than  at  others.  From  the 
cirenmftances  of  this  obfervation,  fay  they,  it  is  evi- 
dent that  the  reafon  of  this  phenomenon  is  neither  in 
our  air,  in  the  tube,  in  the  moon,  nor  in  the  fpectator's 
eye  ;  but  muft be  looked  for  in  fomething  exiftingabout 
the  moon.  An  additional  argument  is  drawn  from  the 
different  appearances  of  the  moon  already  mentioned 
in  total  eclipfes,  which  are  fuppofed  to  be  owing  to 
the  different conftitutions  of  the  lunar  atmofphere. 

To  the  fecond  argument  Dr  Long  replies,  that  Sir 
Ifaac  Newton  has  (hown  (Princip.  prop.  37.  cor.  5.), 
that  the   weight  of  any  body  upon  the  moon  is  but  a 
third  part  of  what  the   weight  of  the  fame  would  be       l4g 
upon  the  earth  :  now  the  expanfton  of  the  air  is  reci-  Why  the 
procally  as  the  weight  that  comprefles  it :    the  air,  light  is  not 
therefore,  furrounding  the  moon,  being  prefled  toge-  """rafted 
therby  a  weight,  or  being  attracted  towards  the  centre   y     , 
of  the  moon  by  a  force  equal  only  to  one-third  of  that  n]C,fPhere! 
which  attracts  our  air  towards  the  centre  of  the  earth, 
it  thence  follows,  that  the  lunar  atmofphere  is  only 
one-third  as  denfe  as  that  of  the  earth,  which  is  too 
little  to  produce  any  fenfible  refraction  of  the  ftar's 
light.     Other  aftronomers  have  contended  that  fuch 
refraction  was  fometimes  very  apparent.     Mr.   CafBni 
fays  that  he  frequently  obferved  Saturn,  Jupiter,  and 
the  fixed  ftars,  to  have  their  circular  figure  changed  in- 
to an  elliptical  one,  when  they  approached  either  to 
the  moon's  dark    or  illuminated    limb,   though  they 
3  M  *"*  o%yn, 
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own,  that,  in  other  occukations,  no  fuch  change  could 
be  obferved.  With  regard  to  the  fixed  Mars,  indeed, 
it  has  been  urged,  that,  granting  the  moon  to  have 
an  atmofphere  of  the  fame  nature  and  quantity  as  ours, 
no  fuch  effect  as  a  gradual  diminution  of  light  ought 
to  take  place  ;  at  lealt,  that  we  could  by  no  means  be 
capable  of  perceiving  it.  Our  atmofphere  is  found  to 
be  fo  rare  at  the  height  of  44  miles  as  to  be  incapable 
of  refracting  the  rays  of  light.  This  height  is  the 
180th  part  of  the  earth's  diameter;  but  fince  clouds 
are  never  obferved  higher  than  four  miles,  we  muft  con- 
clude that  the  vaporous  or  obfeure  part  is  only  one 
1980th.  The  mean  apparent  diameter  of  the  moon 
is  31'  29",  or  1889  feconds:  therefore  the  obfeure 
parts  of  her  atmofphere,  when  viewed  from  the  earth, 
muftfubtend  an  angle  of  lefs  than  one  fecond;  which 
fpace  is  palled  over  by  the  moon  in  lefs  than  two  fe- 
conds of  time.  It  can  therefore  hardly  be  expected 
that  obfervation  fhould  generally  determine  whether  the 
fuppofed  obfeuration  takes  place  or  not. 

The  third  argument  is  neceflarily  inconclufive,  be- 
caufe  we  know  not  whether  there  is  any  water  in  the 
moon  or  not;  nor,  though  this  could  be  demonftrated, 
would  it  follow  that  the  lunar  atmofphere  anfwers  no 
other  purpofe  than  the  railing  of  water  into  vapour. 
There  is,  however,  a  ftrong  argument  in  favour  of 
the  exiftence  of  a  lunar  atmofphere,  taken  from  the 
appearance  of  a  luminous  ring  round  the  moon  in  the 
time  of  folar  eclipfes.  In  the  eclipfe  of  May  1,  1706, 
Captain  Stanyan,  from  Bern  in  Switzerland,  writes, 
that  "  the  fun  was  totally  darkened  there  for  the  fpace 
of  four  minutes  and  a  half:  that  a  fixed  ftar  and  pla- 
net appeared  very  bright:  that  his  getting  out  of  the 
eclipfe  was  preceded  by  a  blood-red  flreak  of  light 
from  his  left  limb,  which  continued  not  longer  than  fix 
or  feven  feconds  of  time;  then  part  of  the  fun's  difk 
appeared,  all  on  a  fudden,  brighter  than  Venus  was 
ever  feen  in  the  night ;  and  in  that  very  inftant  gave 
light  and  fhadow  to  things  as  ftrong  as  moon-light  ufes 
to  do."  The  publilher  of  this  account  obferves,  that 
the  red  ftreak  of  light  preceding  the  emerlion  of  the 
fun's  body,  is  a  proof  that  the  moon  has  an  atmo- 
fphere ;  and  its  fliort  continuance  of  five  or  fix  feconds 
(hows  that  its  height  is  not  more  than  the  five  or  fix 
hundredth  part  of  her  diameter. 

Fatio,  who  obferved  the  fame  eclipfe  at  Geneva, 
tells  us,  that  "  there  was  feen,  during  the  whole  time 
of  the  total  immerfion,  a  whitenefs  which  feemed  to 
break  out  from  behind  the  moon,  and  to  encompafs 
her  on  all  fides  equally:  this  whitenefs  was  not  well 
defined  on  its  outward  fide,  and  the  breadth  of  it  was 
not  a  twelfth  part  of  the  diameter  of  the  moon.  The 
planet  appeared  very  black,  and  her  difk  very  well  de- 
lined  with  the  whitenefs  which  encompalfed  it  about, 
and  was  of  the  fame  colour  as  that  of  a  white  crown 
or  halo  of  about  four  or  five  degrees  in  diameter,  which 
accompanied  it,  and  had  the  moon  for  its  centre.  A 
little  after  the  fun  had  begun  to  appear  again,  the 
whitenefs,  and  the  crown  which  had  encompalfed  the 
moon  did  entirely  vanifh."  "  i  muft  add  (fays  Dr 
Long),  that  this  defcription  is  a  little  perplexed,  ei- 
ther through  the  fault  of  the  author  or  of  the  tranf- 
lator;  for  I  fuppofe  Fatio  wrote  in  French;  however, 
it  plainly  appears  by  it  that  the  moon's  atmofphere  was 
vilible,  furrounded  by  a  light  of  larger  extent,  which 


I  think  muft  be  that  luminous  appearance  (the  zodiacal  Conclufion* 
light)  mentioned  from  Caflini."     Flamftead,who  pub-  fr°m  the 
limed  this  account,   takes  notice,  that,  according  to  foregoing 
thefe  obfervations,  the  altitude  of  the  moon's  atmo-  APPear_ 
fphere  cannot  be  well  fuppofed  lefs  than  130  geogra-  ?"ces^ 
phical  miles;  and  that  probably   this  atmofphere  was 
never  difcovered  before  this  eclipfe,  by  reafon  of  the 
final  Inefs  of  the  refraction,  and  the  want  of  proper 
obfervations. 

An  account  of  the  fame  eclipfe  as  it  appeared  at 
Zurich,  is  given  by  Dr  Scheuchzer,  in  the  following 
words :  "  We  had  an  eclipfe  of  the  fun,  which  was 
both  total  and  annular:  total,  becaufe  the  whole  fun 
was  covered  by  the  moon;  annular,  not  what  is  pro- 
perly fo  called,  but  by  refraction;  for  there  appeared 
round  the  moon  a  bright  fhining,  which  was  owing  to 
the  rays  of  the  fun  refracfed  through  the  atmofphere 
of  the  moon. 

Dom.  Caflini,  from  a  number  of  accounts  fent  him 
from  different  parts,  fays,  that  in  all  thofe  places  where 
it  was  total,  during  the  time  of  total  darknefs,  there 
was  feen  round  the  moon  a  crown  or  broad  circle  of 
palelight,  the  breadth  whereof  was  about  a  12th  part 
of  the  moon's  diameter:  that  at  Montpelier,  where 
the  obfervers  were  particularly  attentive  to  fee  if  they 
could  diftinguifh  the  zodiacal  light  already  mentioned, 
they  took  notice  of  a  paler  light  of  a  larger  extent, 
which  furrounded  the  crown  of  light  before  mentioned, 
and  fpread  itfelf  on  each  fide  of  it,  to  the  diftance  of 
four  degrees.  He  then  mentions  Kepler's  opinion, 
that  the  crown  of  light  which  appears  round  the  moon 
during  the  total  darknefs  in  an  eclipfe  of  the  fun,  is 
canfed  by  fome  celeftial  matter  furrounding  the  moon, 
of  fuflicient  denfity  to  receive  the  rays  of  the  fun  and 
fend  them  to  us;  and  that  the  moon  may  have  an  at- 
mofphere finiilar  to  that  of  our  earth,  which  may  re- 
fract the  fun's  light.  150 

A  total  eclipfe  of  the  fun  was  obferved  on  the  23d  DrHalley't 
of  April  O.  S.  in  the  year  171 5,  by  Dr  Halley  at  Lon-  account  of 
don,  and  by  M.  Louville  of  the  Academy  of  Sciences  a..  ~™.  c" 
at  Paris.  Dr  Halley  relates,  that  "  when  the  iaft  part  jij. 
of  the  fun  remained  on  his  eaft  fide,  it  grew  very  faint, 
and  was  eafily  fupportable  tothenaked eye  even  through 
the  telefcope,  for  above  a  minute  of  time  before  the  to- 
tal darknefs;  whereas,  on  the  contrary,  the  eye  could 
not  endure  the  fplendorof  the  emerging  beams  through 
the  telefcope  even  from  the  firft  moment.  To  this 
two  caufes  perhaps  concurred  :  the  one,  that  the  pupil 
of  the  eye  did  neceflarily  dilate  itfelf  during  the  dark- 
nefs, which  before  had  been  much  contracted  by  look- 
ing on  the  fun  :  the  other,  that  the  eaftern  parts  of  the 
moon,  having  been  heated  with  a  day  near  as  long  as  30 
of  ours,  muft  of  neceffity  have  that  part  of  its  atmo- 
fphere replete  with  vapours  raifed  by  the  fo  long  conti- 
nued action  of  the  fun;  and,  by  confequence,  it  was 
more  denfe  near  the  moon's  furface,  and  more  capable 
of  obftrueling  the  fun's  beams;  whereas  at  the  fame 
time  the  weltern  edge  of  the  moon  had  fuffered  aslong 
a  night,  during  which  there  might  fall  in  dews  all  the 
vapours  that  were  raifed  in  the  preceding  long  day  ;  and 
for  that  reafon,  that  part  of  its  atmofphere  might  be 
feen  much  more  pure  and  transparent. 

"  About  two  minutes  before  the  total  immerfion, 
the  remaining  part  of  the  Am  was  reduced  to  a  very 
fine  horn,  whofe  extremities  ft  em  ed  toloofe  their  acute. 
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Conclufions  nefs,  and  to  become  round  like  (tars  ;  and  for  the 
from  the  fpace  of  about  a  quarter  of  a  minute  a  fmall  piece  of 
the  fouthern  horn  of  the  eclipfe  feemed  to  be  cut  off 
from  the  reft  by  a  good  interval,  and  appeared  like  an 
oblong  ftar  rounded  at  both  ends :  which  appearance 
would  proceed  from  no  other  caufe  but  the  inequalities 
of  the  moon's  furface  :  there  being  fome  elevated  pans 
thereof  near  the  moon's  fouthern  pole,  by  whofe  inter-' 
pofition  part  of  that  exceedingly  fine  filament  of  light 
was  intercepted.  A  few  feconds  before  the  fun  was 
totally  hid  there  difcovered  itfelf  round  the  moon  a 
luminous  ring  about  a  digit,  or  perhaps  a  tenth  part 
of  the  moon's  diameter  in  breadth.  It  was  of  a  pale 
whitenefs,  or  rather  of  a  pearl  colour,  feeming  to  me 
a  little  tinged  with  the  colour  of  the  iris  and  to  be 
concentric  with  the  moon  ;  whence  I  concluded  it  the 
moon's  atmofphere.  But  the  great  height  of  it,  far 
exceeding  that  of  our  earth's  atmofphere,  and  the 
obfervations  of  fome  who  found  the  breadth  of  the  ring 
to  increafe  on  the  weft  fide  of  the  moon  as  the  emerfion 
approached,  together  with  the  contrary  fentiments  of 
thofe  whofe  judgments  I  fhall  always  revere,  make  me 
lefs  confident,  efpecially  in  a  matter  to  which  I  gave 
not  all  the  attention  requisite. 

"  Whatever  it  was,  this  ring  appeared  much  bright- 
er and  whiter  near  the  body  of  the  moon  than  at  a 
diftance  from  it;  and  its  outward  circumference,  which 
was  ill  defined,  feemed  terminated  only  by  the  extreme 
rarity  of  the  matter  of  which  it  was  compofed,  and  in 
all  refpe&s  refembled  the  appearance  of  an  enlightened 
atmofphere  feen  from  far :  but  whether  it  belonged  to 
the  fun  or  moon,  I  fhall  not  pretend  to  determine. 
During  the  whole  time  of  the  total  eclipfe,  I  kept  my 
light  appear  telefcope  conftantly  fixed  on  the  moon,  in  order  to  ob- 
todartfrom  ferve  what  might  occur  in  this  uncommon  appearance  ; 
behind  the  znt\  j  faw  perpecual  flafhes  or  conizations  of  light, 
which  feemed  for  a  moment  to  dart  out  from  behind 
the  moon,  now  here,  now  there,  on  all  fides,  but 
more  efpecially  on  the  weftern  fide,  a  little  before  the 
emerfion  ;  and  about  two  or  three  feconds  before  it,  on 
the  fame  weftern  fide,  where  the  fun  was  juft  coming 
out,  a  long  and  very  narrow  ftreak  of  dufky  but  ftrong 
red  light  feemed  to  colour  the  dark  edge  of  the  moon, 
though  nothing  like  it  had  been  feen  immediately  after 
the  immerfion.  But  this  inftantly  vanifhed  after  the  ap- 
pearance of  the  fun,  as  did  alfo  the  aforefaid  luminous 
ring." 

Mr  Lonville  relates,  that  a  luminous  ring  of  a  filver 
colour  appeared  round  the  moon  as  foon  as  the  fun  was 
fervations.  entirely  covered  by  her  difk,  and  difappeared  the  mo- 
ment he  recovered  his  light ;  that  this  ring  was  bright- 
eft  near  the  moon,  and  grew  gradually  fainter  towards 
its  outer  circumference,  where  it  was,  however,  de- 
fined ;  that  it  was  not  equally  bright  all  over,  but  had 
feveral  breaks  in  it :  but  he  makes  no  doubt  of  its  be- 
ing occafioned  by  die  moon's  atmofphere,  and  thinks 
that  the  breaks  in  it  were  occafioned  by  the  mountains 
of  the  moon  :  he  fays  alfo,  that  this  ring  had  the 
moon,  and  not  the  fun,  for  its  centre,  during  the  whole 
time  of  its  appearance.  Another  proof  brought  by 
him  of  the  moon  having  an  atmofphere  is,  that,  to- 
wards the  end  of  the  total  darknefs,  there  was  feen  on 
that  fide  of  the  moon  on  which  the  fun  was  going  to 
appear,  a  piece  of  a  circle  of  a  lively  red,  which  might 
be  owing  to  the  red  rays  that  are  leaft  refrangible  be- 
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ing  transmitted  through  the  moon's  atmofphere  in  the  Conclufionj 
greateft  quantity:  and  that  he  might  be  affiired  this  *"«"om  the 
rednefs  did  not  proceed  from  the  glaffes  of  his  tele-  {oTeS°'"e 
fcope,  he  took  care  to  bring  the  red  part  into  the  mid-    PPear" 
die  of  his  glades.  * 

He  lays  great  ftrefs  on  the  ftreaks  of  light  which  he       IJ3. 
faw  dart  inflantaneoufly  from  different  places  of  the  ^'gbtmng 
moon  during  the  time  of  total   darknefs,  but  chiefly  h"pfP°  ^  ^* 
near  the  eaflern  edge  of  the  difk  :  thefe  he  takes  to  be  ;n  tne 
lightning,  fuch  as  a  fpeclator  would  fee  flafhing  from  moon, 
the  dark  hemifphere  of  the  earth,  if  he  were  placed 
upon  the  moon  and  faw  the  earth  come  between  him- 
felf  and  the  fun.     "  Now  (fays  DrLong)  it  is  highly 
probable,  that  if  a  man  had,  at  any  time,  a  view  of 
that  half  of  the  earth  where  it  is  night,  he  would  fee 
lightning  in  fome  part  of  it  or  other."  Louville  farther 
obferves,  that  the  mod  mountainous  cbnntrics  are  moft 
liable  to  tempefts  ;   and  that  mountains  being  more 
frequent  in  the  moon,  and  higher,  than  on  earth*,  thun-  *Seen°l4S 
der  and  lightning  muft  be  more  frequent  there  than et  f'l- 
with  us  ;  and  that  the  eaftern  fide  of  the  moon  would 
be  moft  fubjeel  to  thunder  and  lightning,  thofe  parts  ha- 
ving been  heated  by  the  fun  for  half  the  month  im- 
mediately preceding.     It  muft' here  be  obferved,  that 
Halley,  in  mentioning  thefe  flafhes,  fays  they  feemed 
to  come  from  behind  the  moon  ;  and  Louville,  though 
he  fays  they  came  fometimes  from  one  part  and  fome- 
times  from  another,  owns,  that  he  himfelf  only  faw 
them  near  the  eaflern  part  of  the  difk  ;  and  that,  not 
knowing  at  that  time  what  it  was  that  he  faw,  he  did 
not  take  notice  whether  the  fame  appearance  was  to 
be  feen  on  the  other  parts  of  the  moon  or  not.  He  tells 
us,  however,  of  an  Englifh  aftronomer,  who  prefented 
the  Royal  Society  with  a  draught  of  what  he  faw  in 
the  moon  at  the  time  of  this  eclipfe  ;  from  which  Lou- 
ville feems  to  conclude  that  lightnings  had  been  ob- 
ferved by  that  aftronomer  near  the  centre  of  the  moon's 
difk.     "  Now  (fays  Dr  Long)  thunder  and  lightning 
would  be  a  demonftration  of  the  moon  having  an  at- 
mofphere fimilar  to  ours,  wherein  vapours  and  exhala- 
tions  may  be    fupported,   and   furnifh    materials  for 
clouds,  ftorms,  and  tempefts.     But  the  ftrongeft  proof 
brought  by  Louville  of  the  moon  having  an  atmofphere 
is  this,  that  as  foon  as  the  eclipfe  began,  thofe  parts  of 
the  fun  which  were  going  to  be  hid  by  the  moon  grew 
fenfibly  palifh  as  the  former  came  near  them,  fuffer- 
ing  beforehand  a  kind  of  imperfe<5l  eclipfe  or  diminu- 
tion of  light ;  this  could  be  owing  to  nothing  elfe  but 
the  atmofphere  of  the  moon,  the  eaftern  part  whereof 
going  before  her  reached  the  fun  before   the  moon       JSA 
did.     As  to  the  great  height  of  the  lunar  atmofphere,  Great 
which  from   the  breadth  of  the  luminous  ring  being  height  of 
about  a  whole  digit  would  upon  a  calculation  come  outtnclunar 
180  miles,  above  three  times  as  high  as  the  atmofphere  atmoiPh«re 
of   the  earth,   Louville    thinks   that    no    objection  ; *ccounud 
fince,  if  the  moon  were  furrounded  with  an  atmofphere 
of  the  fame  nature  with  that  which  encompaifes  the 
earth,  the  gravitation  thereof  towards  the  moon  would 
be  but  one-third  of  that  of  our  atmofphere  towards  the 
earth  ;  and  confequently  its  expanfion  would  make  the 
height  of  it  three  times  as  great  from  the  moon  as  is 
the  height  of  our  atmofphere  from  the  earth." 

The  fame  luminous  ring  has  been  obferved  in  other 

total  eclipfes,  and  even  in  fuch  as  are  annular,  though 

without  the  luminous  ftreaks  or  flafhes  of  lightning  a- 
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Conclufionsbovcmentio;ied  ;  it  is  even  taken  notice  of  by  Plutarch  : 
however,  fome  members  of  the  academy  at  Paris  have 
endeavoured  to  account  for  both  thefe  phenomena 
without  having  recourfe  to  a  lunar  atmofphere  ;  and 
for  this  purpofe  they  made  the  following  experiments. 
The  image  of  the  fun  coming  through  a  fmall  hole  in- 

Thefe  phe-  toa  (jari<encci  room  Was  received  upon  a  circle  of  wood 
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or  metal  of  a  diameter  a  good  deal  larger  than  that  of 
the  fun's  image  ;  then  the  ihadow  of  this  opaque  circle 
was  caft  upon  white  paper,  and  there  appeared  round 
it,  on  the  paper,  a  luminous  circle  fuch  as  that  which 
furrounds  the  moon.  The  like  experiment  being  made 
with  a  globe  of  wood,  and  with  another  of  ftone 
not  poliflied,  the  (hadows  of  both  thefe  caft  upon  pa- 
per were  furrounded  with  a  palifli  light,  molt  vivid 
near  the  fhadows,  and  gradually  more  diluted  at  a  di- 
stance from  thera.  They  obferve  alfo,  that  the  ring 
round  the  moon  was  feen  in  the  eclipfe  of  1 706  by 
Wurzelbaur,  who  caft  her  fhadow  upon  white  paper. 
The  fame  appearance  was  obferved  on  holding  an  opaque 
globe  in  the  fun,  fo  as  to  cover  his  whole  body  from  the 
eye;  for,  looking  at  it  through  a  fmoked  glafs,  in  or- 
der to  prevent  the  eye  from  being  hurt  by  the  glare  of 
light  it  would  otherwife  be  expofed  to,  the  globe  ap- 
peared furrounded  with  a  light  refembling  that  round 
the  moon  in  a  total  eclipfe  of  the  fun. 

Thus  they  folve  the  phenemenon  of  the  ring  feen 
round  the  moon  by  the  inflection,  or  diffraftion  as  they 
call  it,  of  the  folar  rays  pafTing  near  an  opaque  fubftance. 
As  for  the  fmall  ftreaks  of  light  abovementioned,  and 
which  are  fuppofed  to  be  lightning,  they  explain  thefe 
by  an  hypothecs  concerning  the  cavities  of  the  moon 
thcmfelves  ;  which  they  confider  as  concave  mirrors 
reflecting  the  light  of  the  fun  nearly  to  the  fame  point ; 
and  as  thefe  are  continually  changing  their  lituation 
with  great  velocity  by  the  moon's  motion  from  the  fun, 
the  light  which  any  one  of  them  fends  to  our  eye  is 
feen  but  for  a  moment.  This,  however,  will  not  ac- 
count for  the  flalhes,  if  any  fuch  there  are,  feen  near 
the  centre  of  the  difk,  though  it  does,  in  no  very  fans- 
factory  manner,  account  for  thofe  at  the  edges. 

It  has  already  been  obferved,  that  the  occultations  of 
tions  of  the  the  fixed  ftars  and  planets  by  the  moon  in  general  hap- 
fixedftars  pen  without  any  kind  of  refraction  of  their  light  by 
the  lunar  atmofphere.  The  contrary,  however,  has 
fometimes  been  obferved,  and  the  ftars  have  been  feen 
manifeftly  to  change  their  fhape  and  colour  on  going 
behind  the  moon's  difk.  An  inftance  of  this  happen- 
ed on  ths  28th  of  June  N.  S.  in  the  year  171  y,  when 
an  occultation  of  Venus  by  the  moon  happened  in  the 
«l?.y-iime.  Some  aftronomers  in  France  obferving  this 
with  a  telefcope,  faw  Venus  change  colour  for  about  a 
minute  before  fhe  was  hid  by  the  moon  ;  and  the  fame 
•  bange  of  colour  was  obferved  immediately  after  her 
«  mt-rfion  from  behind  the  difk.  At  both  times  the 
edge  of  the  difk  of  Venus  that  was  neareft  the  moon 
appeared  reddilh,  and  that  which  was  moft  diftant  of 
a  bluifh,  colour.  Thefe  appearances,  however,  which 
might  have  been  taken  for  proofs  of  a  lunar  atmo- 
fphere, were  fuppofed  to  be  owing  to  the  obfervers  ha- 
ving directed  the  axes  of  their  telefcopes  towards  the 
moon.  This  would  neceflarily  caufe  any  planet  or  ftar 
near  the  edge  of  the  moon's  difk  to  be  feen  through 
thofe  parts  of  the  glaffes  which  are  near  their  circum- 
ference, and  confequently  to  appear  coloured.     This 
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was  evidently  the  cafe  from  other  obfervations  of  an  Conclufc a, 
occultation  of  Jupiter  by  the  moon  the  fame  year, froln  *bt 
when  no  fuch  appearance  of  refraction  could  be  per-  *°re8°"«t 
ceived  while  he  was  kept  in  the  middle  of  the  tele-  AWcilt,"J- 
fcope.  Maraldi  alfo  informs  us,  that  he  had  obferved Cv!!LNr__, 
before  this  two  other  occultations  of  Venus  and  one 
of  Jupiter  ;  and  was  always  attentive  to  fee  whether 
thofe  planets  changed  their  figure  or  colour  either  up- 
on the  approach  of  the  moon  to  cover  them,  or  at 
their  firft  coming  again  into  fight ;  but  never  could 
perceive  any  fuch  thing.  Nor  could  he,  in  a  great 
number  of  occultations  of  the  fixed  ftars,  perceive 
the  fmalleft  apparent  change  in  any  of  them,  except- 
ing once  that  a  fixed  ftar  feemed  to  ihcreafe  its  di- 
ltance  a  little  from  the  moon  as  it  was  going  to  be  co- 
vered by  her  ;  but  this,  he  fufpected,  might  be  owing 
to  his  telsfcope  being  directed  fo  as  to  have  the  ftar 
feen  too  far  from  the  middle  of  its  aperture.  He  con- 
cludes, therefore,  that  the  moon  has  no  atmofphere : 
and  he  remarks,  that  at  Montpelier,  perhaps  becaufe 
the  air  is  clearer  there  than  at  London,  the  luminous 
ring  round  the  moon  appeared  much  larger* than  at 
London;  that  it  was  very  white  near  the  moon,  and 
gradually  decreafing  in  brightnefs  formed  round  her 
a  circular  area  of  about  eight  degrees  in  diameter. 
If,  fays  he,  this  light  was  caufed  by  the  atmofphere  of 
the  moon,  of  what  a  prodigious  extent  mnft  that  at- 
mofphere be  ?  j,» 
Before  we  enter  upon  any  further  fpeculations  con-  Of  a  plu 
cerningthe  celeftial  bodies,  we  fhall here  take  fome  no-ralityof 
tice  of  the  doctrine  of  a  plurality  of  worlds  ;  to  worlds, 
which  we  are  naturally  led  by  the  queflion,  Whether 
the  moon  is  inhabited  or  not  ?  This  is  an  hypothefis  of 
very  ancient  date,  and  which  in  modern  times  has 
been  revived  in  fuch  a  manner  as  now  to  be  almofl 
adopted  as  an  undoubted  truth.  Plutarch,  Diogenes, 
Laertius,  and  Stobseus,  informs  us,  that  this  doctrine 
was  embraced  by  feveral  of  the  ancient  Greek  philofo- 
phers  ;  from  which  authors  Gregory  has  given  its  ex- 
tracts in  the  Preface  to  his  Aftronomy.  "  Among 
the  moderns  (fays  Dr  Long),  Huygens  has  written  a 
treatife,  which  he  calls  Cofmotheoros,  or  A  view  of  the 
world,  worth  perufing.  One  thing,  however,  I  muft 
find  fault  with  ;  that,  in  peopling  the  planets  with  rea- 
fonable  creatures,  he  infills  upon  their  being  in  all 
points  exactly  fimilar  to  the  human  race,  as  to  the  fhape 
of  their  bodies  and  the  endowments  of  their  minds: 
this  is  too  confined  a  thought  ;  for  we  cannot  but  ac- 
knowledge that  infinite  power  and  wifdom  is  able  to 
form  rational  beings  of  various  kinds,  not  only  in  fhape 
and  figure  different  from  the  human,  but  endowed  alfo 
with  faculties  and  fenfes  very  different  ;  fuch  as  in  our 
prefent  ftate  we  can  have  no  idea  of,"  With  regard 
to  the  probability  of  the  doctrine  itfelf,  the  Doctor 
exprefTcs  himfclf  in  the  following  manner.  "  That  the 
earth  and  all  the  creatures  thereon  were  created  to  be 
fubfervient  to  the  ufc  of  man,  we  may  believe  upon  the 
authority  of  the  facred  writer,  Pfalm  viii.  but  that  the 
ftars  and  planets  were  formed  only  to  befpangle  the 
canopy  of  heaven  with  their  glimmering,  which  docs 
not  furnifh  us  with  the  twentieth  part  of  the  light  the 
moon  gives,  I  think  is  not  at  all  probable  :  this  is  con- 
trary to  the  obfervation  made  by  the  belt  philofophers, 
that  nature  is  magnificent  in  all  her  defigns,  but  frugal 
in  tke  execution  of  them.  It  is  commonly  faid,  that 
...    -s«sju'A  I                                    nature 
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Gunclufions  nature  does  nothing  in  vain:  now  by  Nature,  in  a 
from  the     found  fenfe,  muft  be  underftood  the  prefent  order  and 
difpofition  of  things  according  to  the  will  of  the  fu- 
prcme  Being." 
„  Objections  have  been  made  to  the  poffibility  of  this 

158  hypothefis  from  the  different  degrees  of  heat  and  light 
Objcaions  w],;ca  tne  planets  receive  from  the  fun,  according  to 
":t|1:1.lPJf  their  various  diftances  from  him.  On  Venus,  for  in- 
flance,  the  heat  muft  be  more  than  double  what  it  is 
with  us,  and  on  Mercury  upwards  of  ten  times  as 
great ;  fo  that  were  our  earth  brought  as  near  the  fun 
as  Mercury,  every  drop  of  liquid  would  be  evaporated 
into  fteam,  and  every  combuftible  folid  fet  on  fire; 
while,  on  the  other  hand,  were  we  removed  to  the 
diftance  of  the  fuperior  planets,  fuch  as  the  Gcorgium 
Sidus,  Saturn,  or  even  Jupiter,  there  is  the  higheft 
probability  that  our  liquids  would  all  be  congealed  into 
ice,  at  the  fame  time  that  the  climate  would  beutterly 
infupportable  by  fuch  creatures  as  we  are.  Objections 
of  the  fame  kind  are  drawn  from  the  fmall  quantity  of 
light  which  falls  upon  the  more  diftant  planets,  which 
it  is  thought  would  be  infufficient  for  the  purpofes  of 
living  and  rational  creatures.  Such  arguments  as  thefe, 
however,  are  by  no  means  conclufive  ;  for  as  Dr 
Long  juftly  obferves,  "  we  arefure,  that  if  the  all-wife 
fupreme  Being  hath  placed  animals  on  the  planets,  he 
has  fitted  the  inhabitants  to  the  places,  and  the  places 
to  the  inhabitants."  We  mall  therefore  only  add  the  fol- 
fLitrod.to  lowing  quotation  from  Mr  Nicholfon  f  concerning  final 
Afaf.  Phil,  caufes,  which  funis  up  all  that  can  be  faid  with  propriety 
in  favour  of  the  doctrine  in  queftion. — "The  purpofes  or 
motives  (fays  he)  which  determine  the  actions  of  intel- 
ligent beings,  and  produce  their  effects  in  a  mannerfimi- 
lar  to  the  operation  of  the  laws  of  nature,  or  the  proper- 
ties of  matter  ill  cafes  where  thought  is  not  fuppofed 
to  concerned,  are  called  final  caufes.  In  the  works 
of  nature  we  behold  enough  of  exquifite  contrivance, 
and  can  fee  far  enough  into  many  final  caufes,  to  con- 
vince us  that  the  arrangement  of  the  univ.erfe  has  been 
made,  and  probably  ftill  is  occaiionally  adjufted,  by  a 
Being  whofe  intelligence  and  power  are  immenfely  be- 
yond what  we  poffefs.  To  judge  properly  of  his  in- 
tentions, or,  in  other  words,  to  be  equal  to  the  talk 
of  exploring  final  caufes,  requires  no  lets  than  a  perfect 
knowledge  and  recollection  of  every  purpofe  to  which 
the  objects  around  us  may  be  applied,  together  with  a 
clear  conception  of  the  ideas  of  fitnefs  and  order  that 
form  the  prototypes  in  the  mind  of  that  Great  Being 
who  directs  their  motions.  Thefe  confiderationsihow 
the  abfurdity  of  attempting  to  explain  the  final  caufes 
of  every  event  we  fee  ;  but  they  by  no  means  require 
that  we  mould  neglect  them  in  cafes  where  we  have 
reafon  to  believe  that  we  underftand  the  phenomena, 
and  have  fufficient  experience  to  be  affured  that  we 
difcern  the  principal,  or  at  leaft  one  of  the  principal, 
purpofes  to  which  things  may  have  been  deftined. 
Thus  it  is  fcarcely  to  be  imagined  that  we  can  err  in 
concluding,  that  the  eyes,  ears,  legs,  wings,  and  other 
parts  of  animals  were  made  for  the  purpofes  of  feeing, 
hearing,  walking,  flying,  and  fo  forth.  Neither  can 
we  avoid  inferring,  that  the  Power  who  conltructed  li- 
ving creatures  with  mouths,  teeth,  and  organs  to  digeft 
and  affimilate  food  for  their  nutriment,  did  likewife 
form  other  organized  bodies,  which  wc  call  vegetables, 
for  the  cxpreTs  purpofe  of  affording  that  food.    It  is 


needlefs  to  multiply  inftances.    We  cannot  avoid  fee-  Conciufiono 

ing  them  every  moment  ;  and  their  effect  is  fo  flriking,  from  thl' 

that  we  are  infenfibly  forced  from  analogy  to  allow  the  ^rcSowS 

cxiftence  of  a  final  caufe  in  all  cafes,  whether  wc  are  -J^"* 

able  to  difcover  it  or  not.  « [, . 

"  On  this  ground,  an  inquiry  into  the  final  caufes       161 

of  the  planetary  bodies  offers  itfelf  to  our  confidera-  9f  the  ?*" 

tion.     The  earth  is  ftiown  to  be  a  planet  in  circum-  nou8  c  " 
....  .  .         r  *■  1  .     mates  01 

ftances  very  limilar  to  the  other  five:  we  know  its  the  rlanet6> 

final  caufe — to  fupport  a  number  of  inhabitants  :  And 
by  analogy  we  may  conclude  that  the  others  are  alfo 
habitable  worlds  ;  though,  from  their  different  pro- 
portions of  heat,  it  is  credible  that  beings  of  our  make 
and  temperature  could  not  live  upon  them.  However, 
even  that  can  fcarcely  be  affirmed  of  all  the  planets; 
for  the  warmeft  climate  on  the  planet  Mars  is  not 
colder  than  many  parts  of  Norway  or  Lapland  are  in 
the  fpring  or  autumn.  Jupiter,  Saturn,  and  the  Geor- 
gium  Sidns,  it  muft  be  granted,  are  colder  than  any 
of  the  inhabited  parts  of  our  globe.  The  grcatelt 
heat  on  the  planet  Venus  exceeds  the  heat  on  the  illand 
of  St  Thomas  on  the  coaft  of  Guinea,  or  Sumatra  in 
the  Eaft  Indies,  about  as  much  as  the  heat  in  thofe 
places  exceeds  that  of  the  Orkney  iflands,  or  the 
city  of  Stockholm  in  Sweden  :  therefore,  at  6o°  north 
latitude  on  that  planet,  if  its  axis  were  perpendicular 
to  the  plane  of  its  orbit,  the  heat  would  not  exceed 
the  greateft  heat  on  the  earth ;  and  of  courfe  vegeta- 
tion like  ours  might  be  there  carried  on,  and  animals 
of  the  fpecies  on  earth  might  fnbfift.  If  Mercury's 
axis  be  fuppofed  to  have  a  like  poiition,  a  circle  of 
about  200  diameter  round  each  pole  would  enjoy  the^ 
fame  temperature  as  the  warmer  regions  of  the  earth,* 
though  in  its  hotteft  climate  water  would  continually 
boil,  and  moft  inflammable  fubftances  would  be  parch- 
ed up,  deltroyed,  or  converted  into  vapour.  But  it 
is  not  at  all  ne'eeflary  that  the  planets  fhould  be  peopled 
with  animals  like  thofe  on  the  earth;  the  Creator  has 
doubtlefs  adapted  the  inhabitants  of  each  to  their  lig- 
ation. i6z 

"  From  the  obfervations  that  have  been  juft  made,  Compsri- 
a  better  idea  may  be  formed  of  the  proportions  of  heat  fpn  of  the 
on  the  planets  than  can  be  conveyed  by  numbers.     It  1'ghtof  the 
will  not,  however,  be   remote  frorn  our  purpofe   to'"^"™ 
compare  the  light  of  the  fuperior  planets  with  that  of  °vithlAiJ. 
our  day  ;  from  whence  it  will  appear,  that  they  are  aay. 
by  no  means  in  a  ftate  of  darknefs  notwithftanding 
their  great  diftance  from  the  fun.     This  might  be  in- 
ftanced  by  feveral  different  methods  ;  as  by  the  fun's 
light  admitted  into  a  dark  chamber,  and  received  on 
paper    with   different  degrees  of    obliquity  ;     by    a 
greater  orlefs  number  of  candles  brought  into  a  room 
for  the  purpofe  of  illuminating  it  with  various  degrees 
of  light;  or  by  various  optical   methods  that  need  not 
here  be  defcribed.     It  will  be  fufficient  for  the  illuftra- 
tionof  the  fubject  10  compare  their  different  propor-  • 
tions  of  light  with  that  of  a  moonlhine  night  at  the 
time  of  full. 

"  When  the  moon  is  vifible  in  the  day-time,  its 
light  is  fo  nearly  equal  to  that  of  the  lighter  thin 
clouds,  that  it  is  with  difficulty  diftingnifhed  among 
them.  Its  light  continues  the  fame  during  the  night  ; 
but  the  abfence  of  the  fun  fuffering  the  pupil  of  thr: 
eye  to  dilate  itfelf,  it  become  more  conspicuous.  It 
therefore  follows,  that  if  every  part  of  the  fky  were 
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equally  luminous  with  the  moon's  difk,  the  light  would 
be  the  fame  as  it'  in  the  day-time  it  were  covered  with 
the  thin  clouds  ahovementioned.  This  day-light  is 
confequently  in  proportion  to  that  of  the  moon  as  the 
whole  furface  of  the  fky  or  viable  hemifphere  is  to  the 
furface  of  the  moon  ;  that  is  to  fay,  nearly  as  90,000 
to  1.  The  light  of  the  Georgium  Sidus  being  to  that 
of  the  earth  as  0.276  to  100,  will  be  equal  to  the  effect 
of  248  full  moons.  Jupiter's  day  will  equal  the  light 
of  3,330  moons;  and  thatof  Mars  will  require  38,700, 
a  number  fo  great  that  they  would  alrnoft  touch  one 
another.  It  is  even  probable,  that  the  comets  in  the 
moll  diflant  parts  of  their  orbits  enjoy  a  degree  of  light 
much  exceeding  moonlhine." 

Of  all  the  celeflial  bodies,  comets  have  given  rife 
to  the  greateil  number  of  fpeculations  and  conjectures. 
Their  itrange  appearance  has  in  all  ages  been  a  mat- 
ter of  terror  to  the  vulgar,  who  uniformly  have  look- 
ed upon  them  to  be  evil  omens  and  forerunners  of  war, 
peflilence,  &c.  Others,  lefs  fuperflitious,  fuppofed 
them  to  be  meteors  raifed  in  the  higher  regions  of  the 
air.  But  we  find  that  fome  part  of  the  modern  doc- 
trine concerning  them  had  been  received  into  the  an- 
cient Italic  and  Pythagorean  fchools  :  for  they  held 
them  to  be  fo  far  of  the  nature  of  planets,  that  they 
had  their  periodical  times  of  appearing;  that  they 
were  out  of  fight  for  a  long  time,  while  they  were 
carried  aloft  at  an  immenfe  diftance  from  the  earth,  but 
become  vifible  when  they  defcended  into  the  lower  re- 
gions of  the  air,  when  they  were  nearer  to  us. 

Thefe  opinions  were  probably  brought  from  Egypt, 
from  whence  the  Greeks  borrowed  great  part  of  their 
learning.  However,  it  feems  not  to  have  been  gene- 
rally received  ;  for  Ariftocle,  who  mentions  it,  aliened 
that  the  heavens  were  unchangeable,  and  not  liable  to 
generation  or  corruption.  Comets,  therefore,  which 
he  believed  to  be  generated  when  they  firft  made  their 
appearance,  and  deflroyed  when  they  vanilhed  from 
our  fight,  he  maintained  could  not  be  heavenly  bodies, 
but  rather  meteors  or  exhalations  raifed  into  the  upper 
regions  of  the  atmofphere,  where  they  blazed  out  for 
a  while,  and  difappeared  when  the  matter  of  which 
they  were  formed  was  confumed.  Seneca,  who  lived 
in  the  firft  century,  mentions  Appollonius  of  Myndus, 
a  very  careful  obferver  of  natural  caufes,  to  have  been 
of  the  fame  fentiments  with  the  moft  ancient  Greek 
philofophers  with  regard  to  comets.  He  himfelfhad 
feen  two ;  one  in  the  reign  of  Claudius,  the  other  in 
that  of  Nero  ;  befides  another  which  he  faw  while  a 
boy,  before  the  death  of  Auguflus.  He  plainly  inti- 
mates, that  he  thought  them  above  the  moon;  and 
argues  flrongly  againft  thofe  who  fuppofed  them  to 
be  meteors,  or  held  other  abfurd  opinions  concerning 
them ;  declaring  his  belief  that  they  were  not  fires 
fuddenly  kindled,  but  the  eternal  productions  of  na- 
ture. He  points  out  alfo  the  only  way  to  come  at  a 
certainty  on  this  fubjeet,  viz.  by  collecting  a  number 
of  obfervations  concerning  their  appearance,  in  order 
to  difcover  whether  they  return  periodically  or  not. 
"  For  this  purpofe  (fays  he)  one  age  is  not  fufficient; 
but  the  time  will  come  when  the  nature  of  comets  and 
their  magnitudes  will  be  demonilrated,  and  the  routs 
they  take,  fo  different  from  the  pianets,  explained. 
-Poftcrity  will   then  wonder  that  the  preceding  ages 


fhould  be  ignorant  of  matters  fo  plain  and  eafy  to  be  ConcluGons 
known."  from  the 

For  a  long  time  this  prediction  of  Seneca  feemed  foreg°ing 
very  unlikely  to  be  fulfilled.     The  great  authority  an^.pcar" 
which  Ariftotle  maintained  for  many  ages,  determined  ■ 
them  to  be  nothing  but  meteors  cafnally  lighted  up 
in  the  air ;  though  they  were  manifestly  at  a  great 
height,  not  only  above  the  clouds,  but  fubjeet  to  the 
diurnal  revolution  of  the  earth.     In  the  dark  and  fu- 
perflitious ages,  they  were  held  to  be  the  forerunners 
of  every  kind  of  calamity,  and  were  fuppofed  to  have 
different  degrees  of  malignity  according  to  the  Jhape 
they  affumed  ;  from  whence  alfo  they  were  differently 
denominated.     Thus,  fome  were  faid  to  be  bearded^ 
fome  hairy  ;    fome  to  reprefent   a   beam,   fword,  or         ,, 
fpear  ;  others  a  target,  &c. ;  whereas  modern  aftrono-  Only  one 
mers  acknowledge  only  one  fpecies  of  comets,  and  ac-  fpeciesof 
count  for  their  different  appearances  from  their  differ-  themexifts. ' 
ent  fituations  from  the  fun  and  earth.  166 

It  was  not  till  fome  time  after  people  began  to  Kepler  and 
throw  off  the  fetters  of  fuperflition  and  ignorance  Bodin's 
which  had  fo  long  held  them,  that  any  rational  hypo-  °P'm°n  °f 
thefis  was  formed  concerning  comets.  Kepler,  in tnem" 
other  refpects  a  very  great  genius,  indulged  the  moll 
extravagant  conjectures,  not  only  concerning  comets, 
but  the  whole  fyltem  of  nature  in  general .  The  pla- 
nets he  imagined  to  be  huge  animals  who  fwam  round 
the  fun  by  means  of  certain  fins  acting  upon  the  ethe- 
real fluid,  as  thofe  of  fillies  do  on  thewater  :  and  agree- 
able to  this  notion,  he  imagined  the  comets  to  be  mon- 
flrous  and  uncommon  animals  generated  in  the  celeflial 
fpaces;  and  he  explained  how  the  air  engendered  them 
by  an  animal  faculty.  A  yet  more  ridiculous  opinion, 
if  poffible,  was  that  of  John  Bodin,  a  learned  man  of 
France  in  the  16th  century.  He  maintained  that  co- 
mets "  are  fpirits,  which  having  lived  on  the  earth  in-' 
numerable  ages,  and  being  at  lafl  arrived  on  the  con- 
fines of  death,  celebrate  their  lafl  triumph,  or  are  re- 
called to  the  firmament  like  fhining  liars  !  This  is  fol- 
lowed by  famine,  plague,  &c.  becaufe  the  cities  and 
people  deflroy  the  governors  and  chiefs  who  appeafe 
the  wrath  of  God."  This  opinion  he  fays  he  borrow- 
ed from  the  philofopher  Democritus,  who  imagined 
them  to  be  the  fouls  of  famous  heroes:  but  that  being 
irreconcileable  with  Bodin's  Chriftian  fentiments,  he 
was  obliged  to  fuppofe  them  to  be  a  kind  of  genii,  or 
fpirits  fubjeet  to  death,  like  thofe  fo  much  mentioned 
in  the  Mahometan  fables.  Others,  again,  have  denied 
even  the  exiftence  of  comets,  and  maintained  that  they 
were  onlyfalfe  appearances occafioned  by  the  refraction 
or  reflection  of  light.  167 

The  firft  rational  conjecture  we  meet  with  is  that  of  Bemouilli'j 
James  Bernouilli,  an  Italian  aftronomer,  who  imagined  opinion, 
them  to  be  the  fatcllites  of  fome  very  diflant  planet, 
which  was  invifible  to  us  on  account  of  its  diftance,  as 
were  alfo  the  fatellites  unlefs  when  in  a  certain  part  of 
their  courfe.  168 

Tycho  Brache  was  the  firft  who  reflored  the  co- True  doc- 
mets  to  their  true  rank  in  the  creation.     Before  his  tnne.  con- 
time,  feveral  comets  had  been  obferved  with  tolerable  «rmnE    , 
exaetnefs  by  Regiomontanus,  Appian,  Fabricius,  and  veA ,    T  " 
others  ;  yet  they  all  thought  them  below  the  moon.  ch0Blache. 
But  Tycho,  being  provided  with  much  better  inflru- 
ments  fct  himfclf  with  great  diligence  to  obferve  the 
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Conclufions  famous  comet  of  i  J77:  and  from  many  careful  obfer- 
fromthe  vations,  deduced  that  it  had  no  fenfible  diurnal  paral- 
forcgomg  jax.  anci  therefore  was  not  only  far  above  the  regions 
Appear-  0£  Qur  atmofpiierC)  i,llt  much  higher  than  the  moon. 
But  though  few  have  come  fo  near  the  earth  as  to  have 
any  diurnal  parallax,  all  of  them  have  what  may  be 
called  an  annual  parallax ;  that  is,  the  revolution  of 
the  earth  in  her  orbit  caufes  their  apparent  motion  to 
be  very  different  from  what  it  would  be  if  viewed  from 
the  fun ;  and  this  (hows  them  to  be  much  nearer  than 
the  fixed  flars,  which  have  no  fuch  parallax.  Kepler, 
the  difciplc  of  Tycho,  notwithftanding  his  ridiculous 
conjecture  already  mentioned,  was  very  attentive  to  the 
motions  of  the  comets,  and  found  that  they  did  not 
move  in  ftraight  lines,  as  had  been  fuppofed.  He 
fhowed  that  their  paths  were  concave  towards  the  fun, 
and  fuppofed  them  to  move  in  parabolic  traje&ories. 
Their  true  motion,  however,  was  only  difcovered 
tionexa&ly  from  tjle  obfervations  made  by  Sir  Ifaac  Newton  on 

by  Sir'nTac  tlle  ?reat  COmet  °f  l68°-  ThiS  defccnded  almoit  Per" 
jj^^on^acpendicularly  towards  the  fun  with  a  prodigious  velo- 
city ;  afcending  again  with  the  fame  velocity  retarded, 
as  it  had  been  before  accelerated.  It  was  feen  in  the 
morning  by  a  great  number  of  aftronomers  in  different 
parts  of  Europe,  from  the  4th  to  the  25th  of  Novem- 
ber, in  its  way  towards  the  fun ;  and  in  the  evening  from 
the  12th  of  December  to  the  9th  of  March  following. 
The  many  exaft  obfervations  made  on  this  comet,  en- 
abled Sir  Ifaac  Newton  to  determine  that  they  are  a 
kind  of  planets  which  move  in  very  eccentric  ellipfis ; 
and  this  opinion  is  now  looked  upon  to  be  certainly 
eftablifhed.  It  was  oppofed,  however,  by  M.  de  la 
Hire,  and  fome  other  French  philofophers ;  and  it  is 
evident  that  the  whole  difpute  now  turned  on  mere 
practical  obfervation.  If  the  return  of  any  comet  could 
be  predicted,  and  its  periodical  time  calculated  like 
that  of  a  planet,  then  the  doftrine  might  be  concluded 
certainly  true,  but  not  otherwife.  Dr  Halley  therefore 
fet  himfelf  to  colled  all  the  obfervations  he  could  on 
comets  ;  and  afterwards  calculated  the  orbits  of  twenty- 
four  of  them,  on  a  fuppolition  of  their  being  para- 
boles;  but  afterwards  found  that  they  agreed  better 
with  the  fuppofition  of  their  motion  being  performed 
in  very  eccentric  elliptical  orbits.  On  this  he  calcu- 
lated a  table  of  tlieir  elements ;  from  which  it  was  ma- 
nifest that  they  were  not  comprehended  in  the  zodiac, 
fome  of  them  making  an  angle  of  upwards  of  8o°  with 
the  ecliptic. 

By  computations  founded  on  thefe  elements,  the 
Doctor  concluded  that  the  comet  of  1682,  was  the 
fame  which  had  appeared  in  1607  and  1531 ;  that  it 
had  a  period  of  75  or  76  years ;  and  he  ventured  to 
foretel  that  it  would  return  about  the  year  1 758.  The 
comet  which  appeared  in  1661  was  fuppofed  to  be  the 
fame  with  that  of  T532,  and  to  have  a  period  of  129 
years  ;  and  from  the  equality  of  periods,  and  fimilitude 
of  appearances,  it  was  concluded  that  the  great  comet 
of  1680  was  the  fame  which  had  appeared  in  1106  in 
the  time  of  Henry  I.  and  the  confulate  of  Lampa- 
dius  and  Oreftcs  about  the  year  531,  and  in  the  year 
44  B.  C.  before  Julius  Csefar  was  murdered ;  and 
thence  concluded  that  its  period  was  575  years.  Mr 
Dunthorne,  however,  has  endeavoured  to  ihow  from  a 
MS.  in  Pembroke-hall  library,  that  the  comet  of 
1106  could  Dot  be  the  fame  with  that  of  1680;  but 
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M.  dc  la  Lande  thinks  the  four  appearances  related  by  ConcluGons 
Dr  Halley  ilronger  proofs  than  a  fingle  obfervation,  from  ,ne 
which  might  be  very  faulty.  foregoing 

Since  the  time  of  Dr  Halley  other  aftronomers  have  APPear" 
calculated  the  elements  of  2$  other  comets:    all  "f  - 
which,  excepting  one  of  three  which  appeared  in  1759, 
and  which  differs  but  little  from  that  of  1 531,  1607, 
and  1682,  and  is  therefore  accounted  the  fame;  differ 
very  much  from  each  other;  fo  that  we  cannot  help 
concluding  them  all  to  be  different,  and  that  the  num-       I7a 
ber  of  thefe  bodies  is  very  great.     "  It  is  not,  how-  why  co- 
ever,  unlikely  (fays  Dr  Long),  from  the  immenfe  inter-  metsmay 
val  between  the  orbit  of  Saturn  and  the  neareft  fixed  fometime* 
ftars,  that  many  of  them  have  not  defcended  into  the1,einv'cl)le 
planetary  regions  fince  they  have  been  looked  upon  as*/e.n  ™  . 
celeftial  bodies,  and  obferved  accordingly  ;  befides,  it  heiion. 
may  often  happen,  that  a  body  may  finifh  its  whole 
period  without  being  obferved  by  us,  on  account  of  the 
unfavourable  fituation  of  the  earth  in  her  orbit  when 
the  comet  is  in  its  perihelion.     Thus,  if  the  comet  be 
either  behind  or  before  the  fun,  or  nearly  fo,  it  muft 
be  above  our  horizon  in  the  day-time,  and  confeqnent- 
ly  invifible,  except  the  fun  fhould  at  that  time  be  in  a 
total  eclipfe  ;  for  then  the  comet  might  be  feen   near 
the  fun,  as  well  as  the  ftars  and  planets  are  :  and  this 
cafe  is  faid  to  have  happened  ;  for  Seneca  relates  from 
Poffidonius,  that  a  comet  was  feen  when  the  fun  was 
eclipfed,  which  had  before  been  invifible  by  being  near 
that  luminary."  I7, 

A  greater  number  of  comets  are  feen  in  the  hemi-  why  more 
fphere  towards  the  fun  than  in  the  oppofite ;  the  reafon  are  feen  in 
of  which  will  eafily  appear  from  fig.  97.  wherein  S  the  hemi- 
reprefents  the  fun,  E  the  earth,  ABCD  the  fphere  0ffPh"et°- 
the  fixed  ftars:  and  becaufe  comets  either  do  not  re-  r^th'n'-n 
flecl:  the  light  enough  to  be  vifible,  or  emit  tails  confpi-  t[,e  oppo_ 
cuous  enough  to  attract  our  notice,  till  they  come  within  fite. 
the  planetary  regions,  commonly  a  good  way  with- 
in the  fphere  of  Jupiter,  let  KLMN  be  a  fphere  con- 
centric to  the  fun,  at  fuch  a  diftance  from  him,  that 
no  comet  can  be  feen  by  us  till  it  come  within  that 
diftance;  through  E  draw  theplane  BD  perpendicular 
to  SE,  which  will  divide  the  fphere  KLMN  into  two 
hemifpheres,  one  of  which  BCD,  is  -towards  the  fun, 
the  other,  DAB,  oppofite.     Now  it  is  manifeft,   that 
the  fpherical  portion  LMN,  which  is  in  the  hemi- 
fphere  BCD  towards  the  fun,  is  larger  than  the  portion 
NKL  in  the  hemifphere  oppofite  to  him;  and  confe- 
quently  a  greater  number  of  comets  will  appear  in  the 
hemifphere  BCD  than  in  that  marked  DAB.  1; 

Though  the  orbits  of  all  comets  are  very  eccentric  Great  dif- 
ellipfes,  there  are  vaft  differences  among  them  ;  but  ex-  ferencesin 
cepting  Mercury,  there  are  no  great  differences  among  theeccen- 
the  planets  eitherasto  the  eccentriciiyof  their  orbits,  or  tPciti?!  o( 
the  inclination  of  their  planes;  the  planes  of  fome  comets  '/"n,'!" 
arealmoft  perpendicular  to  others,  andfomeof  their  el- 
lipfes  are  much  wider  than  others.  The  narro weft  ell ipiis 
of  any  comet  hitherto  obferved  wasthatof  1680.  There 
is  alfo  a  much  greater  inequality  in  the  motion  of  the 
comets  than  of  the  planets ;  the  velocity  of  the  former 
being  incomparably  greater  in  their  perihelion  than  in 
their  aphelion;  but  the  planets  are  but  very  little  ac- 
celerated. i75 

Aftronomers  are  now  generally  agreed,  that  comets  Opinions 
are  opaque  bodies,  enlightened  by  the  fun.     Hevelius,  concerning 
ir»  a  large  work,  wherein  he  gives  the  opinion  of  vari-  f|iei^/ub" 
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ons  antliors  on  the  fubject,  mentions  fome  who  were  of 
the  fame  fentimems  with  himfelf,  that  comets  were  fo 
far  tranfparent  as  to  let  the  ligbtof  the  fun  pafs  through 
them,  which  formed  their  tails.  Sir  Ifaac  Newton 
was  of  opinion,  that  they  are  quite  opaque ;  and  in 
confirmation  of  this,  he  obferves,  that  if  a  comet  be 
feen  in  two  parts  of  its  orbit,  at  equal  diftances  from 
the  earth,  but  at  unequal  diflances  from  the  fun,  it  al- 
ways lhiucs  brighteft  in  that  neareft  the  fun.  They 
are  of  very  different  magnitudes,  which  may  be  con- 
jectured from  their  apparent  diameter  and  brightnefs. 
Thus  the  head  of  a  comet,  when  of  the  fame  bright- 
nefs and  apparent  diameter  with  Saturn,  may  be  fup. 
pofed  to  be  nearly  about  the  fame  magnitude  with  that 
planet ;  though  this  muft  be  attended  with  fome  un- 
certainty, as  we  know  not  whether  the  heads  of  comets 
reflect  the  fun's  light  in  the  fame  manner  the  planets 
do.  Their  diftance  may  be  known  from  their  paral- 
lax, in  the  manner  related  in  a  fubfequent  feclion. 
In  this  manner  he  found  the  diftance  of  the  comet 
of  1577  to  be  about  210  femidiameters  of  the  earth, 
or  about  840,000  miles  diftant  from  us,  its  appa- 
rent diameter  being  feven  minutes;  whence  he  con- 
cluded, that  the  true  diameter  of  the  comet  was  to 
that  of  the  earth  as  3  to  14.  "  But  (fays  Dr  Long) 
it  was  the  atmofphere  of  the  comet  which  was  then 
meafured."  Hevelius,  from  the  parallax  and  apparent 
diameter  of  the  head  of  the  comet  in  1652,  computed 
its  diameter  to  be  to  that  of  the  earth  as  52  to  100. 
By  the  fame  method  he  found  the  diameter  of  the  head 
of  the  comet  of  1664  to  be  at  one  time  12  femidiame- 
ters of  the  earth,  and  at  another  not  much  more  than 
5.  "  That  the  head  of  a  comet  muft  appear  lefs  the 
farther  it  is  from  the  earth  (fays  Dr  Long)  is  obvious  ; 
but  befides  this  apparent  change,  there  is  alfo  a  real 
one  in  the  dimensions  of  the  head  of  the  fame  comet ; 
for,  when  near  the  fun,  the  atmofphere  is  diminifhed 
by  the  heat  railing  more  of  it  into  the  tail ;  whereas,  at 
a  greater  diftance,  the  tail  is  diminished  and  the  head 
enlarged."  Hevelius  computed  the  diameter  of  the 
nucleus  of  the  comets  of  1661  and  1665  to  be  only  a- 
bout  a  tenth  part  of  that  of  the  earth ;  and  Cyfatus 
makes  the  true-  diameter  of  the  comet  of  1618  to  be 
about  the  fame  fize.  Some  comets,  however,  from 
their  apparent  magnitude  and  diftance,  have  been  fup- 
pofed  much  larger  than  the  moon,  or  even  equal  in 
magnitude  to  fome  of  the  primary  planets;  and  fome 
have  imagined,  that  by  an  interpofition  of  thefe  bodies 
betwixt  the  earth  and  fun,  we  might  account  for  thofe 
darkneues  which  cannot  be  derived  from  any  interpofi- 
tion of  the  moon.  Such  are  thofe  mentioned  by  He- 
rodotus, 1.  7.  c.  37.  and  1.  9.  c.  70.  likewife  the  eclipfe 
mentioned  by  Dion,  which  happened  a  little  before  the 
death  of  Auguftus;  and  it  is  obfervable  that  Seneca 
faw  a  comet  that  year.  Some  have  even  attempted  to 
account  in  this  manner  for  the  darknefs  which  happen- 
ed at  our  Saviour's  crucifixion;  and  indeed  it  is  cer- 
tain, that  were  a  comet  in  its  perigee  to  come  between 
the  earth  and  fun,  and  to  be  moving  the  fame  way 
with  the  earth,  it  muft  caufe  a  darknefs  much  more 
intenfc,  as  well  as  of  more  confiderablc  duration,  than 
what  could  take  place  in  any  lunar  eclipfe. 

Various  conjectures  have  been  formed  refpecting 
the  tails  of  comets  ;  though  it  is  acknowledged  by 
all,  that  they  depend  on  the  fun  fomehow  or  other; 


and  for  this  plain  reafon,  that  they  are  always  turned  Conclufion* 
from  him;  but  in  what  manner  this  is  accomplifhed,  frtm  the 
we  cannot  eafily  determine.  Apian,  Tycho-Brache,  and  fo"g'°>ng 
others,  thought  the  tail  was  formed  by  the  fun's  rays  Anear- 
tranfmitted  through  the  nucleus  of  the  comet,  whirh  °nces^  >  , 
they  fancied  tranfparent,  and  was  there  refracted  as  in 
a  lens  of  glafs,  fo  as  to  form  a  beam  of  light  behind 
the  comet :  but  this  cannot  be  the  cafe,  as  well  becatife 
the  figure  of  a  comet's  tail  does  not  anfwer  to  fuch  a 
refraction,  as  that  fuch  refracted  light  would  not  be 
feen  by  a  fpectator  -placed  fideways  to  it,  unltfs  it 
fell  upon  fome  fubftance  fufficiently  denfe  to  caufe  a  T70 
reflexion.  Des  Cartes  and  his  followers  were  of  opi-  Opinion  of 
nionj  that  the  tail  of  a  comet  was  owing  to  the  refrac-  Des  Cartes.! 
tionof  its  head  :  but  if  this  were  the  cafe,  the  planets  and 
principal  fixed  fiars  muft  have  tails  alfo;  for  the  rays 
from  them  pafs  through  the  fame  medium  as  the  light 
from  the  comets.  Sir  Ifaac  Newton  was  .of  opinion, 
that  the  tail  of  a  comet  is  a  very  thin  vapour  which 
the  head  fends  out  by  reafon  of  its  heat :  that  it  afcends 
from  the  fun  juft  as  fmoke  does  from  the  earth  :  that 
as  the  afcent  of  fmoke  is  caufed  by  the  rarefaction  of 
the  air  wherein  it  is  entangled,  cauling  fuch  air  to 
afcend  and  carry  the  fmoke  up  with  it;  fo  the  fun's 
rays  acting  upon  the  coma  or  atmofphere  of  the  co- 
met, do  by  rarefaction  and  refraction  heatthefame;  that 
thislieated  atmofphere  heats,  and  by  heating  rarefies,  the 
ether  that  is  involved  therein  ;  and  that  the  Specific 
gravity  with  which  fuch  ether  tends  to  the  fun,  is  fo 
diminifhed  by  its  rarefaction,  that  will  now  afcend 
from  him  by  its  relative  lightnefs,  and  carry  with  it  the 
reflecting  particles  whereof  the  tail  is  compofed.  Tho' 
the  immenfely  large  tails  of  fome  comets  feem  to  re- 
quire a  great  quantity  of  matter  to  produce  them,  this 
is  no  objection  to  the  foregoing  folution  :  for  every 
day's  experience  thows  what  a  great  quantity  of  fmoke 
is  produced  from  a  very  little  wood  or  coal ;  and  New- 
ton has  demonstrated,  that  a  cubic  inch  of  air  equally 
rarefied  with  that  at  the  diftance  of  a  femidiameter 
from  the  earth's  furface,  would  fill  all  the  planetary 
regions  to  the  orbit  of  Saturn  and  beyond.  Mairan 
entertained  a  very  different  opinion.  He  fuppofed  the 
tails  of  the  comets  to  be  formed  out  of  the  luminous 
matter  whereof  the  fun's  atmofphere  confifts.  This 
he  fuppofes  to  extend  as  far  as  the  orbit  of  the  earth, 
and  to  furnifh  matter  for  the  aurora  borealis.  M.  de 
la  Lande  is  for  joining  the  two  laft  opinions  together. 
Part  of  the  matter  which  forms  the  tails  of  comets  he 
fuppofes  to  arife  from  their  own  atmofphere  rarefied  by 
heat  and  pufhed  forward  by  the  force  of  the  light 
ftreaming  from  the  fun  ;  and  alfo  that  a  comet  paffing 
through  the  fun's  atmofphere  is  drenched  therein,  and 
carries  away  fome  of  it.  Mr  Rowning  objects  to  New- 
ton's account,  that  it  can  hardly  be  fuppofed  the  thin 
vapour  of  the  tail  fliould  go  before  the  more  folid  body 
of  the  comet,  when  the  motion  thereof  is  fometimes  fo 
extremely  fwift,  as  that  of  fome  of  the  comets  is  faid  to 
be  after  the  rate,  as  Sir  Ifaac  Newton  calculated  the 
motion  of  the  comet  of  1680  to  be,  of  no  lefs  than 
880,000  miles  an  hour.  He  therefore  fuppofes  the 
atmofphere  of  the  comet  to  extend  every  way  round  it 
as  far  as  the  tail  reaches  ;  and  that  the  part  of  it  which 
makes  the  tail  is  diftinguifhed  from  the  reft,  fo  as  to 
fall  thick  upon  that  part  of  the  atmofphere  which  goes 
before  the  comet  in  its  progrefs  alonij  its  elliptic  orbit. 
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Conclufions  The  greatest  objection  to  this  is  the  immenfe  magni- 
from  the     tilde  of  the  atmofpheres  ;   as  it  muft  now  be  fuppofed  to 
account  for  the  vaft  lengths  of  the  tails  of  fome  co- 
mets, which  have  been  faid  to  meafure  above  80  mil- 
lions of  miles. 

The  many  difcoveries  which,  fince  the  time  of  New- 
ton, Halley,  and  other  celebrated  mathematicians,  have 
been  made  in  electricity,  having  brought  in  a  new  ele- 
ment unknown  to  former  ages,  and  which  Ihows  a  vaft 
i  power  through  every  part  of  the  creation  with  which 

we  are  acquainted,  it  became  natural  to  imagine  that 
it  mull  extend  alfo  into  thofe  higher  regions  which  are 
altogether  inacceffible  to  man.  The  fiinilarity  of  the 
tails  of  comets  to  the  aurora  borealis,  which  is  com- 
monly looked  upon  to  be  an  electrical  phenomenon, 
therefore  fuggefted  an  opinion  at  prefent  far  from  being 
180  generally  disbelieved,  that  the  tails  of  comets  are 
Hamil-  dreams  of  electric  matter.  An  hypothecs  of  this  kind 
tonof  Dub-  was  publilhed  by  Dr  Hamilton  of  Dublin  in  a  fmall 
lin's  opi-  treatife,  entitled,  Conjetfures  on  the  Nature  of  the  Au- 
»ion.  rora  Borealis,  and  on  the  Tails  of  Comets.     His  hypo- 

thefis  is,  that  the  comets  are  of  ufe  to  bring  back  the 
electric  fluid  to  the  planets,  which  is  continually  dif- 
charged  from  the  higher  regions  of  their  atmofpheres. 
Having  given  at  length  the  abovementioned  opinion  of 
Sir  Ifaac,  "  We  find  (fays  he)  in  this  account,  that 
Sir  Ifaac  afcribes  the  afcent  of  comets  tails  to  their 
being  rarer  and  lighter,  and  moving  round  the  fun 
more  fwiftly,  than  the  folar  atmofphere,  with  which 
he  fuppofes  them  to  be  furrounded  whilft  in  the  neigh- 
bourhood of  the  fun  ;  he  fays  alfo,  that  whatever  po- 
fition  (in  refpect  to  each  other)  the  head  and  tail  of 
a  comet  then  receive,  they  will  keep  the  fame  after- 
wards moft  freely  ;  and  in  another  place  he  obferves, 
'  That  the  celeftial  fpaces  mult  be  entirely  void  of  any 
power  of  refilling,  fince  not  only  the  folid  bodies  of 
the  planets  and  comets,  but  even  the  exceeding  thin 
vapours  of  which  comets  tails  are  formed,  move  thro' 
thofe  fpaces  with  immenfe  velocity,  and  yet  with  the 
greateft  freedom.'  I  cannot  help  thinking  that  this 
account  is  liable  to  many  difficulties  and  objections, 
and  that  it  feems  not  very  confident  with  itfelf  or  with 
the  phenomena. 

*'  I  do  not  know  that  we  have  any  proof  of  the  ex- 
iftence  of  a  folar  atmofphere  of  any  confiderable  ex- 
tent, nor  are  we  any  where  taught  how  to  guefs  at  the 
limits  of  it.  It  is  evident  that  the  exiflence  of  fuch  an 
atmofphere  cannot  be  proved  merely  by  the  afcent  of 
comets  tails  from  the  fun,  as  that  phenomenon  may 
poffibly  arife  from  fome  other  caufe.  However,  let  us 
fuppofe  for  the  prefent,  that  the  afcent  of  comets 
tails  is  owing  to'  an  atmofphere  furrounding  the  fun, 
and  fee  how  the  effects  arifing  from  thence  will  agree 
with  the  phenomena.  When  a  comet  comes  into  the 
folar  atmofphere,  and  is  then  defcending  almoft  direct- 
ly to  the  fun,  if  the  vapours  which  compofe  the  tail  are 
raifed  up  from  it  by  the  fuperior  denfity  and  weight  of 
that  atmofphere,  they  mufl  rife  into  thofe  parts  that  the 
comet  has  left,  and  therefore  at  that  time  they  may  ap- 
pear in  a  direction  oppofite  to  the  fun.  But  as  foon  as 
the  comet  comes  near  the  fun,  and  moves  in  a  direction 
nearly  at  right  angles  with  the  direction  of  its  tail,  the 
vapours  which  then  arife,  partaking  of  the  great  velo- 
city of  the  comet,  and  being  fpecifically  lighter  than 
the  medium  in  which  they  move,  and  being  vaftly  ex- 
Voi.  II. 
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panded  through  it,  muft  necelTarily  fiiffer  a  refinance  Conclufions 
immenfely  greater  than  what  the  fmall  and  denfe  body  'rom  ,nc 
of  the  comet  meets  with,  and  confequemly  cannot  pol-  'orcg("rS 
fibly  keep  up  with  it,  but  mult  be  left  behind,  or,  as 
it  were,  driven  backwards  by  the  refillance  of  that  me- 
dium into  a  line  directed  towards  the  parts  which  the 
comet  has  left,  and  therefore  can  no  longer  appear  in  a 
direction  oppofite  to  the  fun.  And,  in  like  manner, 
when  a  comet  panes  its  perihelion,  and  begins  to  afcend 
from  the  fun,  it  certainly  ought  to  appear  ever  after 
with  its  tail  behind  it,  or  in  a  direction  pointed  to- 
wards the  fiin  ;  for  if  the  tail  of  the  comet  be  fpecifi- 
cally lighter  than  the  medium  in  which  it  moves  with 
fo  great  velocity,  it  muft  be  juft  as  impoffible  it  ihould 
move  fore  moft,  as  it  is  that  a  torch  moved  fwiftly  thro' 
the  air  (hould  project  its  flame  and  fmoke  before  it. 
Since  therefore  we  find  that  the  tail  of  a  comet,  even 
when  it  is  afcending  from  the  fun,  moves  foremoft,  and 
appears  in  a  direction  nearly  oppofite  to  the  fun,  I 
think  we  muft  conclude  that  the  comet  and  its  tail  do 
not  move  in  a  medium  heavier  and  denfer  than  the  mat- 
ter of  which  the  tail  conlifts,  and  confequemly  that 
the  conftant  afcent  of  the  tail  from  the  fun  muft  be  ow- 
ing to  fome  other  caufe.  For  that  the  folar  atmofphere 
Ihould  have  denfity  and  weight  fulEcient  to  raife  up  the 
vapours  of  a  comet  from  the  fun,  and  yet  not  be  able 
to  give  any  fenfible  refiftence  to  thefe  vapours  in  their 
rapid  progrefs  through  it,  are  two  things  inconfiltent 
with  each  other  :  And  therefore,  fince  the  tail  of  a  co- 
met is  found  to  move  as  freely  as  the  body  does,  we 
ought  rather  to  conclude,  that  the  celeftial  fpaces  are 
void  of  all  refilling  matter,  than  that  they  are  filled  with 
a  folar  atmofphere,  be  it  ever  fo  rare. 

"  But  there  is,  I  think,  a  further  confideration, 
which  will  (how  that  the  received  opinion,  as  to  the 
afcent  of  comets  tails,  is  not  agreeable  to  the  pheno- 
mena, and  may  at  the  fame  time  lead  us  to  fome  know- 
ledge of  the  matter  of  which  thefe  tails  confift;  which 
I  fufpect  is  of  a  very  different  nature  from  what  it  has 
been  hitherto  fuppofed  to  be.  Sir  Ifaac  fays,  the  va- 
pours, of  which  the  tail  of  a  comet  conlifts,  grow  hot 
by  reflecting  the  rays  of  the  fun,  and  thereby  warm 
and  rarefy  the  medium  which  fnrrounds  them  ;  which 
muft  therefore  afcend  from  the  fun,  and  carry  with  it 
the  reflecting  particles  of  which  the  tail  is  formed  ;  for 
he  always  (peaks  of  the  tail  as  (hining  by  reflected 
light.  But  one  would  rather  imagine,  from  the  phe- 
nomena, that  the  matter  which  forms  a  comet's  tail  has 
not  the  leaft  fenlible  power  of  reflecting  the  rays  of 
light.  For  it  appears  from  Sir  Ifaac's  obfcrvation, 
which  I  have  quoted  already,  that  the  light  of  the 
fmalleft  liars,  coming  to  us  through  the  immenfe  thick- 
nefs  of  a  comet's  tail,  does  not  fuffer  the  leaft  diminu- 
tion. And  yet,  if  the  tail  can  reflect  the  light  of  the  fun 
fo  copioully  as  it  muft  do  if  its  great  fplendor  be  ow- 
ing to  fuch  reflection,  it  rauft  undoubtedly  have  the 
fame  effect  on  the  light  of  the  ftars  ;  that  is,  it  muft 
reflect  back  the  light  which  comes  from  the  ftars  be- 
hind it,  and  by  fo  doing  muft  intercept  them  from  our 
fight,  conlidcring  its  vaft  thicknefs,  and  how  exceed- 
ingly (lender  a  ray  is  that  comes  from  a  fmall  /tar  ;  or 
if  it  did  not  intercept  their  whole  light,  it  muft  at  leaft 
increafe  their  twinkling.  But  we  do!  not  find  that  ic 
has  even  this  fmall  effect:  :  for  thofe  ftars  that  appear 
through  the  tail  are  not  obferved  to  twinkle  more  than 
S  N  others 
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others  in  their  neighbourhood.  Since  therefore  this 
fact  is  fupported  by  obfervations,  what  can  be  a  plainer 
proof  that  the  matter  of  a  comet's  tail  has  no  power  of 
reflecting  the  rays  of  light  ?  and  confequently  that  it 
mull  be  a  felf-lhining  fubftance.  But  the  fame  thing 
will  further  appear,  from  confidering  that  bodies  reflect 
and  refract  light  by  one  and  the  fame  power  ;  and 
therefore  if  comets  tails  want  the  power  of  refracting 
the  rays  of  light,  they  muft  alfo  want  the  power  of  re- 
flecting them.  Now,  that  they  want  this  refrafting 
power  appears  from  hence  :  If  that  great  column  of 
tranfparent  matter  which  forms  a  comet's  tail,  and 
moves  either  in  a  vacuum  or  in  fome  medium  of  a  dif- 
ferent deniity  from  its  own,  had  any  power  of  refrac- 
ting a  ray  of  light  coming  through  it  from  a  ftar  to 
us,  that  ray  mult  be  turned  far  out  of  its  way  in  paf- 
fing  over  the  great  diftance  between  the  comet  and  the 
earth  ;  and  therefore  we  Ihould  very  fenlibly  perceive 
the  fmallefl  refraction  that  the  light  of  the  liars  might 
fnffcr  in  palling  through  a  comet's  tail.  The  con- 
fequence  of  fuch  a  refraction  muft  be  very  remarkable  : 
the  liars  that  lie  near  the  tail  would,  in  fome  cafes,  ap- 
pear double  ;  for  they  would  appear  in  their  proper  pla- 
ces by  their  direct  rays,  and  we  fliould  fee  their  images 
behind  the  tail,  by  means  of  their  rays  which  it  might 
refract  to  our  eyes  ;  and  thofe  ftars  that  were  really  be- 
hind the  tail  would  difappear  in  fome  fituations,  their 
rays  being  turned  alide  from  us  by  refraction.  In 
ilwrt,  it  is  eafy  to  imagine  what  ftrange  alterations 
would  be  made  in  the  apparent  places  of  the  fixed  ftars 
by  the  tails  of  comets,  if  they  had  a  power  of  refrac- 
ting their  light,  which  could  Hot  fail  to  be  taken  no- 
tice of  if  any  fuch  ever  happened.  But  lince  aitrono- 
mers  have  not  mentioned  any  fuch  apparent  changes  of 
place  among  the  ftars,  I  take  it  for  granted  that  the 
itars  fecn  through  all  parts  of  a  comet's,  tail  appear  in 
their  proper  places,  and  with  their  ufual  colours  ;  and 
confequently  I  infer,  that  the  rays  of  light  fuffer  no  re- 
fraction in  palling  through  a  comet's  tail.  And  thence 
I  conclude  (as  before),  that  the  matter  of  a  comet's  tail 
has  not  the  power  of  refracting  or  reflecting  the  rays  of 
light,  and  muft  therefore  be  a  lucid  or  felf-fliining 
fubftance." 

But  whatever  probability  the  Doctor's  conjecture 
concerning  the  materials  whereof  the  tails  are  formed 
may  have  in  it,  his  criticifm  on  Sir  Ifaac  Newton's  ac- 
count of  them  feems  not  to  be  juft  :  for  that  great  phi- 
lofopher  fuppofes  the  comets  to  have  an  atmofpbere  pe- 
culiar to  themfelves  ;  and  confequenily,  in  their  neareft 
approaches  to  the  fun,  both  comet  and  atmofpherc  are 
immerfed  in  the  atmofphere  of  that  luminary.  In  this 
cafe,  the  atmofphere  of  the  comet  being  prodigioufly 
heated  on  the  fide  next  to  the  fun,  and  confequently 
the  equilibrium  in  it  broken,  the  denfer  parts  will  con- 
tinually pour  in  from  ihe  regions  fartheft  from  the  fun  ; 
for  the  fame  reafon,  the  more  rarefied  part  which  is  be- 
fore will  continually  fly  off"  oppofite  to  the  fun,  being 
dilpkced  by  that  which  comes  from  behind  ;  for  tho' 
we  muft  fuppofe  the  comet  and  its  atmofphere  to  be 
heated  on  all  fides  to  an  extreme  degree,  yet  ftill  that 
part  which  is  farthefl:  from  the  fun  will  be  lefs  hot,  and 
confequently  more  denfe,  than  what  is  neareft  to  his 
body.  The  confequence  of  this  is,  that  (here  muft  be 
a  conftant  ftrcam  of  denfe  atmofphere  defcending  to- 
wards the  fun,  and  anuther  ftream  of  rarefied  vapours 


and  atmofphere  afcending  on  the  contrary  fide;  juft  as,  Condufion* 
in  a  common  fire,  there  is  a  conftant  ftream  of  denfe  from  the 
air  defcending,  which  puflies  up  another  of  rarefied  f°reg°>"g 
air,  flame,  and  fmoke.      The  refinance  of  the  folar  APPear- 
atmofphere  may  indeed  be  very  well  fuppofed  to  occa-  -"ce^      r 
lion  the  curvature  obfervable  in  the  tails  of  comets, 
and  their  being  better  defined  in  the  fore  part  than  be-       X8» 
hind  ;  and  this  appearance  we  think  Dr  Hamilton's  Dr  Hamil- 
hypothefis  is  incapable  of  folving.     We  grant,  that  ton's  hypo- 
there  is  the  utmoft  probability  that  the  tails  of  comets  thefisinfiifc- 
are  ftreams  of  electric  matter  ;  but  they  who  advance  "c'ent* 
a  theory  of  any  kind  ought  to  folve  every  phenome- 
non, otherwife  their  theory  is  infufficient.     It  was  in- 
cumbent on  Dr  Hamilton,  therefore,  to  have  explained 
how  this  ftream  of  electric  matter  comes  to  be  bene 
into  a  curve  ;  and  alfo  why  it  is  better  defined  and 
brighter  on  the  outer  fide  of  the  arch  than  on  the  in- 
ner.    This,  indeed,  he  attempts  in  the  following  man- 
ner :  "  But  that  this  curvature  was  not  owing  to  any 
refilling  matter  appears  from  hence,  that  the  tail  muft 
be  bent  into  a  curve  though  it  met  with  no  refiftance  ; 
for  it  could  not  be  a  right  line,  unlefs  all  its  particles 
were  projected  in  parallel  directions,  and  with  the  fame 
velocity,  and  unlefs  the  comet  moved  uniformly  in  a 
right  line.     But  the  comet  moves  in  a  curve,  and  each 
part  of  the  tail  is  projected  in  a  direction  oppofite  to 
the  fun,  and  at  the  fame  time  partakes  of  the  motion 
of  the  comet ;  fo  that  the  different  parts  of  the  tail' 
muft  move  on  in  lines  which  diverge  from  each  other  j 
and  a  line  drawn  from  the  head  of  a  comet  to  the  ex- 
tremity of  the  tail,  will  be  parallel  to  a  line  drawn  from, 
the  fun  to  the  place  where  the  comet  was  when  that 
part  of  the  tail  began  to  afcend,  as  Sir  Ifaac  obferves  r 
and  fo  all  the  chords  or  lines  drawn  from  the  head  of 
the  comet  to  the  intermediate  parts  of  the  tail,  will 
be  refpectivtly  parallel  to  lines  drawn  from  the  fun  to 
the  places  where  the  comet  was  when  thefe  parts  of 
the  tail  began  to  afcend.     And  therefore,  fince  thefe 
chords  of  the  tail  will  be  of  different  lengths,  and 
parallel   to  different  lines,  they  muft  make  different 
angles,  with  a  great  circle  paffing  through  the  fun  and 
comet,  and  confequently  a  line  pafling  through  their 
extremities  will  be  a  curve.. 

"  It  is  obferved,  that  the  convex  fide  of  the  tail  which 
is  turned  from  the  fun  is  better  defined,  and  fiiines  » 
little  brighter,  than  the  concave  fide.  Sir  Ifaac  accounts- 
for  this,  by  faying,  that  the  vapour  on  the  convex  fide 
is  frelher  (that  is,  has  afcended  later)  than  that  on  the 
concave  fide  ;  and  yet  I  cannot  fee  how  the  particles  on 
the  convex  fide  can  be  thought  to  have  afcended  later 
than  thofe  on  the  concave  fide  which  may  be  nearer  to. 
the  head  of  the  cometw  I  think  it  rather  looks  as  if 
the  tail,  in  its  rapid  motion,  met  with  fome  flight  re- 
finance juft  fulKcient  to  caufe  a  fmall  condenfation  in1 
that  fide  of  it  which  moves  forcmoft,  and  which  would 
occafion  it  to  appear  a  little  brighter  and  better  defined 
than  the  other  fide  j  which  flight  refiftance  may  arife 
from  that  fubtile  ether  which  is  fuppofed  to  be  dif- 
perfed  through  the  celeftial  regions,  or  from  this  very 
electric  matter  difperfed  in  the  fame  manner,  if  it  be 
different  from  the  ether."' 

On  the  laft  part  of  this  obfervation  we  muft  remark,, 
that  though  a  flight  refiftance  in  the  etherial  medium- 
would  have  ferved  Sir  Ifaac  Newton's  turn,  it  will  by. 
no  means  fcrve  Dr  Hamilton's ;  for  though  a  ftream  of 
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Condufions  water  or  air  may  be  eafily  deftroyed  or  broken  by  re- 
from  the  fiftance,  yet  a  ftream  of  electric  matter  feems  to  fet 
every  obftacle  at  defiance.  If  a  fliarp  needle  is  placed  on 
the  conductor  of  an  electric  machine,  and  the  machine 
fet  in  motion,  we  will  perceive  a  fmallftream  of  electric 
matter  ifliiing  from  the  point ;  but  though  we  blow  a- 
gainft  this  ftream  of  fire  with  the  utmoft  violence,  it 
is  impoflible  either  to  move  it,  or  to  brighten  it  on  the 
fide  againft  which  we  blow.  If  the  celeftial  fpaces 
then  are  full  of  a  fubtile  ether  capable  of  thus  affecting 
a  ftream  of  electric  matter,  we  may  be  fure  that  it  al- 
fo  will  refill  very  violently  :  and  we  are  then  as  much 
difficulted  to  account  for  the  projectile  motion  conti- 
nuing amidft  fuch  violent  refiftance  ;  for  if  the  ether 
refills  the  tail  of  the  comet,  it  is  impoflible  to  prove 
that  it  doth  not  refift  the  head  alio. 

This  objection  may  appear  to  fome  to  be  but  weak- 
matter  not  ly  founded,  as  we  perceive  the  electric  fluid  to  be  en- 
jlwayspaf-  dewed  with  fuch  extreme  fubtility,  and  to  yield  to  the 
x  impreffion  of  folid  bodies  with  fuch  facility,  that  we 

calily  imagine  it  to  be  of  a  very  paflive  nature  in  all 
cafes.  But  it  is  certain,  that  this  fluid  only  (hows  it- 
felf  paflive  where  it  partes  from  one  body  into  another, 
which  it  feems  very  much  inclined  to  do  of  itfelf.  It 
will  be  alfo  found,  on  proper  examination  of  all  the 
phenomena,  that  the  only  way  we  can  manage  theelec- 
tric  fluid  at  all  is  by  allowing  it  to  direct  its  own  motions. 
In  all  cafes  where  we  ourfelves  attempt  to  aflume  the 
government  of  it,  it  Ihows  itfelf  the  moft  untractable  and 
ftubborn  being  in  nature.  But  thefe  things  come  more 
properly  under  the  article  Electricity,  where  they 
are  fully  confidered.  Here  it  is  fufficient  to  obferve, 
•that  a  ftream  of  electric  matter  refifts  air,  and  from 
the  phenomena  of  electric  repuliion  we  are  fure  that 
■one  ftream  of  electric  matter  refifts  another;  from  which 
we  may  be  alfo  certain,  that  if  a  ftream  of  electric 
matter  moves  in  an  aerial  fluid,  fuch  fluid  will  refift  it : 
■and  we  can  only  judge  of  the  degree  of  refiftance  it 
meets  with  in  the  heavens  from  what  we  obferve  on 
earth.  Here  we  fee  the  rnoft  violent  blaft  of  air  has 
•no  effect  upon  a  ftream  of  electric  fluid  ;  in  the  celeftial 
regions,  either  air  or  fome  other  fluid  has  an  effect  up- 
on it  according  to  Dr  Hamilton.  The  refiftance  of 
that  fluid,  therefore,  muft  be  greater  than  that  of  the 
moft  violent  blaft  of  air  we  can  imagine. 

As  to  the  Doctor's  method  of  accounting  for  the  cur- 
vature of  the  comet's  tail,  it  might  do  very  well  on  Sir 
Ifaac  Newton's  principles,  but  cannot  do  fo  on  his. 
There  is  no  comparifon  between  the  celerity  with  which 
rarefied  vapour  afcends  in  our  atinofphere,  and  that 
whereby  the  electric  fluid  is  difcharged.    The  velocity 
•of  the  latter  feems  to  equal  that  of  light ;  of  confequence, 
fnppofing  the  velocity  of  the  comet  to  be  equal  to  that 
■of  the  earth  in  its  annual  courfe,  and  its  tail  equal  in 
length  to  the  diltance  of  the  fun  from  the  earth,  the 
curvature  of  the   tail  could  only  be  to  a  ftraight  line 
as  the  velocity  of  the  comet  in  its  orbit  is  to  the  velo- 
city of  light,  which,  according  to  the  calculations  of 
Dr  Bradley,  is  as  10,201  to  1.     The  apparent  curva- 
ture of  fuch  a  comet's  tail,  therefore,  would  at  this  rate 
only   be  Tlri3-T  part    of  its  vifible  length,  and  thus 
odigious  would  always  be  imperceptible  to  us.     The  velocity  of 
iiocity  of  comets  js  indeed  fometimes  inconceivably  great.     Mr 
fcrvedby  '  Brydone  obferved  one  at  Palermo,  in  July  1770,  which 
Mr  Brj*    in  24  hours  defcribed  an  arch  in  the  heavens  upwards 
done. 
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of  jo  degrees  in  length  ;  according  to  which  he  fup- 
pofes,  that  if  it  was  as  far  diftant  as  the  fun,  it  muft 
have  moved  at  the  rate  of  upwards  of  60  millions  of 
miles  in  a  day.  But  this  comet  was  attended  with  no 
tail,  fo  that  we  cannot  be  certain  whether  the  curva- 
ture of  the  tails  of  thefe  bodies  correfponds  with  their 
velocity  or  not. 

The  near  approach  of  fome  comets  to  the  fun  fub- 
jefts  them  to  intenfe  and  inconceivable  degrees  of  heat. 
Newton  calculated  that  the  heat  of  the  comet  of  1680 
muft  have  been  near  2000  times  as  great  as  that  of  red 
hot  iron.  The  calculation  is  founded  upon  this  prin- 
ciple, that' the  heat  of  the  fun  falling  upon  any  body 
at  different  diftances  is  reciprocally  as  the  fquares  of 
thofe  diftances  ;  but  it  may  be  obferved,  that  the  ef- 
fect of  the  heat  of  the  fun  upon  all  bodies  near  our 
earth  depends  very  much  on  the  conftitution  of  thofe 
bodies,  and  of  the  air  that  furrounds  them.  "  The 
comet  in  queftion  (fays  Dr  Long)  certainly  acquired 
a  prodigious  heat  ;  but  I  cannot  think  it  came  up  to 
what  the  calculation  makes  it :  the  effect  of  the  ftrong- 
eft  burning-glafs  that  has  ever  been  made  ufe  of  was 
the  vitrification  of  moft  bodies  placed  in  its  focus. 
What  would  be  the  effect  of  a  ftill  greater  heat  we  can 
only  conjecture  ;  it  would  perhaps  fo  difunite  the  parts 
as  to  make  them  fly  off  every  way  in  atoms.  This  co- 
met, according  to  Halley,  in  pafling  thro'  its  fouthcrn. 
node,  came  within  the  length  of  the  fun's  femidiame- 
ter  of  the  orbit  of  the  earth.  Had  the  earth  then 
been  in  the  part  other  orbit  ncareft  to  that  node,  their 
mutual  gravitation  muft  have  caufed  a  change  in  the 
plane  of  the  orbit  of  the  earth,  and  in  the  length  of 
our  year  :  he  adds,  that  if  fo  large  a  body  with  fo  ra- 
pid a  motion  as  that  of  this  comet  were  to  ftrike  againft 
the  earth,  a  thing  by  no  means  impoflible,  the  fhock 
might  reduce  this  beautiful  frame  to  its  original  chaos." 

"We  muft  not  conclude  this  account  without  obferving, 
that  Whifton,  who,  from  Flaniftead's  meafure  of  its 
apparent  diameter,  concluded  the  nucleus  of  the  comet 
to  be  about  ten  times  as  big  as  the  moon,  or  equal  to 
a  fourth  part  of  the  earth,  attributes  the  univerfal  de- 
luge in  the  time  of  Noah  to  the  near  approach  thereof. 
His  opinion  was,  that  the  earth  pafling  thro'  the  atmo- 
fphere  of  the  comet,  attracted  therefrom  great  part  ot 
the  water  of  the  flood  ;  that  the  nearnefs  of  the  comet 
raifed  a  great  tide  in  the  fubterraneous  waters,  fo  that 
the  outer  cruft  of  the  earth  was  changed  from  a  fphe- 
rical  to  an  oval  figure  ;  that  this  could  not  be  done 
without  making  fifliires  and  cracks  in  it,  thro'  which 
the  waters  forced  themfelves  by  the  hollow  of  the  earth, 
being  changed  into  a  lefs  capacious  form  ;  that  along 
with  the  water  thus  fqueezed  up  on  the  furface  of  the 
earth,  much  (lime  or  mud  would  rife ;  which,  together 
with  the  groffer  part  of  the  comet's  atmofphere,  would 
after  the  fubfiding  of  the  water,  partly  into  the  fifliires 
and  partly  into  the  lower  parts  of  the  earth  to  form, 
the  fea,  cover  all  over,  to  a  confiderable  depth,  the 
antediluvian  earth.  Thus  he  accounts  for  trees  and 
bones  of  animals  being  found  at  very  great  depths  in 
the  earth.  He  alfo  held  that,  before  the  fall,  the 
earth  revolved  round  the  fun  in  the  plane  of  the  eclip<- 
tic,  keeping  always  the  fame  points  of  its  furface  to- 
wards the  fame  fixed  ftars.  By  this  means,  as  every 
meridian  would  come  to  the  fun  but  once  in  every  re- 
Volution,  a  day  and  a  year  were  then  the  fame  :  but 
3  N  2  that 
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that  a  comet  linking  obliquely  upon  fome  part  of  the 
earth  gave  it  the  diurnal  rotation;  that  the  antedilu- 
vian year  conlifted  of  360  days  ;  but  that  the  addi- 
tional matter  depofited  upon  the  earth  from  the  atmo- 
fphere  of  the  comet  at  the  flood  fo  retarded  the  revo- 
lution thereof  round  the  fun,  that  it  is  not  now  per- 
formed in  lefs  than  365  days  and  about  a  quarter.  The 
fame  comet  he  thought  would  probably,  coming  near 
the  earth  when  heated  in  an  immenfe  degree  in  its  pe- 
rihelion, be  the  inltrnrnental  caufe  of  that  great  cata- 
ftropbc,  the  general  conflagration,  foretold  in  the  fa- 
cred  writings  and  from  ancient  tradition. 

Thefe  conjeftures  lead  us  to  fpeak  fomewhat  more 
particularly  concerning  the  nature  of  the  comets,  and 
the  purpofes  they  may  polTibly  anfwer  in  the  creation. 
Hevelius,  in  order  to  account  for  the  various  appear- 
ances of  the  nucleus  already  related,  fuppofed  that 
they  were  compofed  of  feveral  mafles  compacted  toge- 
ther with  a  tranfparent  fluid  interfperfed,  but  the  ap- 
parent changes  in  the  nucleus  may  be  only  on  the  fnr- 
face  :  comets  may  be  fubject  to  fpots  as  the  planets 
are  ;  and  the  vaftly  different  degrees  of  heat  they  go 
through  may  occafion  great  and  fudden  changes,  not 
only  in  their  furfaces,  but  even  in  their  internal  frame 
and  texture.  Newton  places  all  thefe  apparent  changes 
to  the  atmofphere  that  environs  them  ;  which  mnft  be 
very  denfe  near  the  furface,  and  have  clouds  floating 
therein.  It  was  his  opinion,  that  the  changes  mention- 
id  may  all  be  in  the  clouds,  not  in  the  nucleus.  This 
laft  indeed  he  looked  upon  to  be  a  body  of  extreme  fo- 
lidity,  in  order  to  fuftain  ftich  an  intenle  heat  as  the 
comets  are  fometimes  deftined  to  undergo  ;  and  that, 
notwithstanding  their  running  out  into  the  immenfe  re- 
gions of  fpace,  where  they  were  expofed  to  the  moft 
intenfe  degrees  of  cold,  they  would  hardly  be  cooled 
again  on  their  return  to  the  fun.  Indeed,  accord- 
ing to  his  calculation,  the  comet  of  1680  mult  be 
for  ever  in  a  ftate  of  violent  ignition.  He  hath  com- 
puted that  a  globe  of  red-hot  iron  of  the  fame  dimen- 
sions with  the  earth,  would  fcarce  be  cool  in  50,000 
years.  If  then  the  comet  be  fuppofed  to  cool  100 
times  falter  than  red-hot-iron,  as  its  heat  was  2000 
rimes  greater,  it  muft  require  upwards  of  a  million  of 
years  to  cool  it.  In  the  lhort  period  of  575  years, 
therefore,  its  heat  will  be  in  a  manner  fcarce  dimi- 
jiiflied  ;  and,  of  confequence,  in  its  next  and  every  fuc- 
ceeding  revolution,  it  mult  acquire  an  increafe  of  heat: 
fo  that,  fmce  the  creation,  having  received  a  propor- 
tional addition  in  every  fucceeding  revolution,  it  muft 
now  be  in  a  ftate  of  ignition  very  little  inferior  to  that 
of  the  fun  itlelf.  Sir  Ifaac  Newton  hath  farther 
concluded,  that  this  comet  mnft  be  confiderably  re- 
tarded in  every  fucceeding  revolution  by  the  atmo- 
fphere of  the  fun  within  which  it  enters;  and  thus  mult 
continually  come  nearer  and  nearer  his  body,  till  at  lalt 
it  falls  into  it.  This,  he  thinks,  may  be  one  ufe  of  the 
comets,  to  furnilh  fuel  for  the  fun,  which  othcrwife 
would  be  in  danger  of  wafting  from  thecontinual  emif- 
fion  of  its  light. 

He  adds,  that  for  the  confervation  of  the  water  and 
moiiture  of  the  planets,  comets  feem  abfolutely  requi- 
fitc  ;  from  whofe  condenfed  vapours  and  exhalation 
all  the  moiiture  which  is  fpent  in  vegetation  and  pu- 
trefaction, and  turned  into  dry  earth,   &c.    may  be 


rcfupplied  and  recruited  ;  for  all  vegetables  grow  and  Conclufions 
increafe  wholly   from  fluids  ;  and  again,  as  to  their  from  tlle 
greateft  part,  turn  by  putrefaction  into  earth;  an  earthy  foreSolne 
(lime  being  perpetually  precipitated  to   the  bottom  of  AVVesl- 
pntrefying  liquors.     Hence   the  quantity  of  dry  earth  [,      , 

muft  continually  increafe,  and  the  moiiture  of  the 
globe  decreafe,  and  be  quite  evaporated,  if  it  have  not 
a  continual  fupply  from  fome  part  or  other  of  the  uni- 
verfe.  "  And  I  fufpect  (adds  our  great  author),  that 
the  fpirit,  which  makes  the  fineft,  fubtileft,  and  belt 
part  of  our  air,  and  which  is  abfolutely  requifite  for 
the  life  and  being  of  all  things,  comes  principally  from 
the  comets." 

Mr  Brydone  obferves,  that  the  comets  without  tails 
feem  to  be  of  a   very    different  fpecies   from  thofe 
which  have  tails  :  To  the  latter,  he  fays,  they  appear 
to  bear  a  much  lefs  refemblance  than  they  do  even  to       jg- 
planets.     He  tells  us,  that  comets  with  tails  have  fel-  Mr  Bry- 
dom  been  vifible  but  on  their  recefs  from  the  fun  :    that  clone's  con- 
they  are  kindled  up,  and  receive  their  alarming  appear-  j^flures 
ance,  in  their  near  approach  to  this  glorious  luminary  ;  concerning 
but  that  thofe  without  tails  are  feldom  or  never  feen  c°"]1"st 
but  on  their  way  to  the  fun  ;  and  he  does  not  recollect  ta;is> 
any  whofe  return  has  been  tolerably  well  afcertained. 
"  I  remember  indeed  (fays  he),  a  few  years  ago,  a 
fmall  one,  that  was  faid  to  have  been  difcovered  by  a 
telefcope  after  it  had  palfed  the  fun,  butnever  more  be- 
came vifible  to  the  naked  eye.     This  aflertion  is  eafily 
made,  and  nobody  can  contradict  it ;  but  it  does  not 
at  all  appear  probable  that  it  Ihould  have  been  fo  much 
lefs  luminous  after  it  had  pafled  the  fun  than  before  it 
approached  him  :  and  I  will  own  to  you,  when  I  have 
heard  that  the  return  of  thefe  comets  had  efcaped  the 
eyes  of  the  moft  acute  aftronoiners,  I  have  been  tempt- 
ed to  think  that  they  did  not  return  at   all,  but  were 
abforbed  in  the  body  of  the  fun,  which  their  violent 
motion  towards  him  feemed  to  indicate."    He  then  at- 
tempts to  account  for  the  continual  emiflion  of  the  fun's 
light  without  wafte,  by  fuppofmg  that  there  are  num- 
berlefs  bodies  throughout  the  nniverfe  that  are  attracted 
into  the  body  of  the  fun,  which  ferve  to  fupply  the 
wafte  of  light,  and  which  for  fome  time  remain  ob- 
fcurc  and  occafion  fpots  on  his  furface,  till  at  lafl  they 
are  perfectly  diflblvedand  become  bright  like  the  reft. 
This  hypothefis  may  account  for  the  dark  fpots  beco- 
ming as  bright,  or  even  brighter,  than  the  reft  of  the 
dilk,  but  will  by  no  means  account  for  the  brighter 
fpots   becoming  dark.     Of  this  comet  too,  Mr  Bry- 
done remarks,  that  it  was  evidently  furrounded  by  an    & 
atmofphere  which  refraded  the  light  of  the  fixed  liars, 
and  feemed  to  caufe  them  change  their  places  as  the 
comet  came  near  them.  jgg 

A  very  ftrange  opinion  we  find  fet  forth  in  a  book  Mr  Cole'* 
entitled  "  Obfervations  and  Conjectures  on  the  Nature  hypothefi* 
and  Properties  of  Light,  and  on  the  Theory  of  Co- 
mets, by  William  Cole."  This  gentleman  fuppofes 
that  the  comets  belong  to  no  particular  fyftem ;  but 
were  originally  projected  in  luch  directions  as  would 
fucceflivcly  cxpofe  them  to  the  attraction  of  different 
centres,  and  thus  they  would  defcribe  various  curves  of 
the  parabolic  and  the  hyperbolic  kind.  This  treatife  is 
written  in  anfwer  to  fome  objections  thrown  out  in  Mr 
Brydone's  Tour,  againft  the  motions  of  the  comets  by 
means  of  the  two  forces  of  gravitation  and  projection, 
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1  which  Were  thought  iufficient  for  that  purpofe  by  Sir 
Base  Newton  ;  of  which  we  (hall  treat  as  fully  as  our 
limits  will  allow  in  the  next  fection. 

The  analogy  between  the  periodical  times  of  the 
planets  and  their  diftances  from  the  fun  difcovertd  by 
Kepler,  takes  place  alfo  in  the  comets.  In  confequence 
of  this,  the  mean  diftance  of  a  comet  from  the  fun  may 
be  found  by  comparing  its  period  with  the  time  of  the 
earth's  revolution  round  the  fun.  Thus  the  period  of 
the  comet  that  appeared  in  1531,  1607,  1682,  and 
1759,  being  about  76  years,  its  mean  diftance  from  the 
fun  may  be  found  by  this  proportion  :  As  1,  the  fquare 
of  one  year,  the  earth's  periodical  time,  is  to  5776  the 
fquare  of  76,  the  comet's  periodical  lime ;  fo  is  1,000,000, 
the  cube  of  100  the  earth's  mean  diftance  from  the 
fun,  to  5,776,000,000,  the  cube  of  the  comet's  mean 
diftance.  The  cube  root  of  this  laft  number  is  1794, 
the  mean  diftance  itfelf  in  fuch  pans  as  the  mean  dif- 
tance of  the  earth  from  the  fun  contains  100.  If  the 
perihelion  diftance  of  this  comet,  58,  be  taken  from 
3588  double  the  mean  diftance,  we  (hall  have  the  a- 
phelion  diftance,  3J30,  of  fuch  parts  as  the  diftance 
of  the  earth  contains  100 ;  which  is  a  little  more  than 
35  times  the  diftance  of  the  earth  from  the  fun.  By 
a  like  method,  the  aphelion  diftance  of  the  comet  of 
1680  comes  out  138  times  the  mean  diftance  of  the 
earth  from  the  fun,  fuppofing  its  period  to  be  575 
years ;  fo  that  this  comet  in  its  aphelion,  goes  more 
than  14  times  the  diftance  from  the  fun  that  Saturn 
does.  Euler  computes  the  orbit  of  this  comet  from 
three  of  Flamftead's  obfervations  taken  near  together, 
compared  with  a  fourth  taken  at  fome  diftance  from 
the  other  three  ;  and  from  thence  concludes  the,  period 
to  be  a  little  more  than  170  years.  "  It  feems  fome- 
thing  furprifing  (fays  Dr  Long),  that,  from  the  fame 
obfervations  which  were  ufed  by  Newton  and  Halley, 
lie  fhould  bring  out  a  period  fo  very  different  from  what 
thofe  great  men  have  determined  :  but  it  is  the  lefs  to 
he  wondered  at,  if  we  confider  how  fmall  a  portion  of 
the  comet's  orbit  lay  between  the  molt  diftant  places 
ufed  in  this  computation,  or  indeed  that  could  be  had 
for  that  purpofe  ;  fo  fmall,  that  the  form  of  the  ellip- 
frs  cannot  be  found  with  precifion  by  this  method,  ex- 
cept the  comet's  places  were  more  exactly  verified  than 
is  poffible  to  be  done  :  and  that  he  does  not  pretend  to 
confirm  his  determination  of  the  period  by  pointing  out 
and  comparing  together  any  former  appearances  of  this 
comet ;  a  method  which  Newton  recommended  as  the 
only  one  whereby  the  periodical  times  and  tranfverfe 
diameters  of  the  orbits  of  the  comets  can  be  determined 
with  accuracy." 

The  period  of  the  comet  in  1744  is  much  longer  than 
even  that  of  1680.  Mr  Betts,  in  attempting  to  compute 
the  tranfverfe  axis  of  its  orbit,  found  it  come  out  fo 
near  infinite,  that,  though  the  orbit  fhowed  itfelf  in 
this  manner  to  be  a  very  long  one,  he  found  it  impof- 
fihle  to  calculate  it  without  fome  obfervations  made 
after  its  perihelion.  Halley,  after  he  hadfiuilhed  his 
table  of  comets,  found  fuch  afimilitudc  in  the  elements 
ofthofe  of  1531,  1607,  and  1682,  that  he  was  indu- 
ced to  believe  them  to  be  returns  of  the  fame  comet  in 
an  elliptic  orbit :  but  as  there  was  fuch  a  difference 
in  their  periodical  times  and  inclinations  of  their  or- 
bits as  feemed  to  make  againft  this  opinion ;  and  as 
the  obfervations  of  the  firft  of  them  in  1 531  by  Apian, 


and  the  fecond  in  1607  by  Kepler  were  not  exact  c- 
nough  to  determine  fo  nice  a  point  when  he  firft  pub- 
liflicd  his  fynopfis  in  1  70J  ;  he  only  mentioned  litis  as 
a  thing  probable,  and  recommended  it  to  pofierity  to 
watch  for  an  appearance  of  the  fame  in  1758.  After- 
wards, looking  over  the  catalogue  of  ancient  comets, 
and  finding  three  others  at  equal  intervals  with  thofc 
now  mentioned,  he  grew  more  pofitive  in  his  opi- 
nion ;  and  knowing  a  method  of  calculating  with  cafe 
a  motion  in  an  elliptic  orbit,  how  eccentric  fcever  it 
might  be,  inftcad  of  the  parabolic  orbit  which  he  had 
given  for  the  comet  of  1682,  he  fet  about  adapting  the 
plan  of  that  orbit  to  an  ellipfis  of  a  given  fpace  and 
magnitude,  having  the  fun  in  one  of  its  foci,  fo  as  to 
tally  with  the  obfervations  of  that  comet  made  by  Flam- 
ftead  with  great  accuracy,  by  the  help  of  a  very  large 
fextant.  He  likewife  corrected  the  placesof  the  comet 
of  1531  from  Apian,  and  thofe  of  the  comet  1607 
from  Kepler  and  Longomontanus,  by  rectifying  the 
places  of  the  ftars  they  had  made  ufe  of,  and  fonnd 
thofe  places  agree  as  well  with  the  motion  in  fuch 
an  ellipfis  as  could  be  expected  from  the  manner  of  ob- 
ferving  of  thefe  aftronmncrs  and  the  imperfections  of 
their  inftruments.  The  greateft  objection  to  this 
theory  was  fome  difference  in  the  inclination  of  ihe 
orbits,  and  that  there  was  above  a  year's  difference  be- 
tween the  two  periods.  The  comet  of  1 55 1  was  in 
its  perihelion  Auguft  24. ;  that  of  1607,  October  16. ; 
and  that  of  1682,  September  4.  :  fo  that  the  firft  of 
thefe  periods  was  more  than  76,  the  latter  not  quite 
75  years.  To  obviate  this,  he  reminds  his  readers  of 
an  obfervation  made  by  him  of  the  periodical  revela- 
tion of  Saturn  having  at  one  time  been  about  13  days 
longer  than  at  another  time  ;  occafioned,  as  he  fup- 
pofed,  by  the  near  approach  of  Saturn  and  Jupiter, 
and  the  mutual  attraction  and  gravitation  of  the  two  pla- 
nets: andobferves,  that  in  the  fummerof  the  year  1681, 
the  comet  in  its  defcent  was  for  fome  time  fo  near  Ju- 
piter, that  its  gravitation  towards  that  planet  was  one- 
fiftieth  part  of  its  gravitation  towards  the  fun.  This, 
he  concluded,  would  caufe  a  change  in  the  inclination 
of  its  orbit,  and  alfo  in  the  velocity  of  its  motion:  for 
by  continuing  longer  near  the  planet  Jupiter  on  the 
fide  molt  remote  from  the  fun,  its  velocity,  would  be 
more  increafed  by  the  joint  forces  of  both  thofe  bodies, 
than  it  would  be  diminifhed  by  them  acting  contrary- 
wife,  when  on  the  fide  next  to  the  fun  where  its  motion 
was  fwifteft.  The  projectile  motion  being  thus  in- 
creafed, its  orbit  would  be  enlarged,  and  its  period' 
lenghtened  j  fo  that  he  thought  it  probable  it  would 
not  return  till  after  a  longer  period  than  76  years, 
about  the  end  of  the    year    1 758   or  beginning   of 

1759- 

As  Halley  expreffed  his  opinon  modeftly,   though 

clearly  enough,  that  this  comet  would  appear  again 
about  the  end  of  1758,  or  the  beginning  of  the  fol- 
lowing year,  M.  de  la  Lande  pretends  he  mult  have 
been  at  a  lofs  to  know  whether  the  period  he  foretold 
would  have  been  of  75  or  of  76  years  ;  that  he  did 
not  give  a  decilive  prediction,  as  if  it  bad  been  the  re- 
fill t  of  calculation  ;  and  that,  by  confidering  the  affair 
info  loofe  a  manner  as  Halley  did,  there  was  a  good 
deal  of  room  for  objecting  to  his  reafoning.  After 
thefe  reflections,  he  is  very  large  in  his  commendation 
of  the  performance  of  Mr  Clairatilt ;  who,  he  fays,  not 

only 
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only  calculated  Strictly  the  effect  of  the  attraction  of 
Jupiter  in  1681  and  1683,  when  the  comet  was  again 
near  Jupiter,  but  did  not  neglect  the  attraftion  of  that 
planet  when  the  comet  was  molt  diftant ;  that  he  con- 
sidered the  uninterrupted  attractions  of  Jupiter  and 
Saturn  upon  the  fun  and  upon  the  comet,  but  chiefly 
the  attraction  of  Jupiter  upon  the  fun,  whereby  that 
luminary  was  a  little  difplaced,  and  gave  different  ele- 
ments to  the  orbit  of  the  comet.  By  this  method  he 
found  the  comet  would  be  in  its  perihelion  about  the 
middle  of  April  :  but  that,  on  account  of  fome  fmall 
quantities  neceffarily  neglected  in  the  method  of  ap- 
proximation made  ufe  of  by  him,  Mr.  Clairault  de- 
fired  to  be  indulged  one  month  ;  and  that  the  comet 
came  jult  30  days  before  the  time  he  had  fixed  for  its 
appearance. 

That  comets  may  have  their  motion  disturbed  by 
the  planets,  efpeciaily  by  the  two  largeft,  Jupiter  and 
Saturn,  appears  by  an  inftance  jult  now  mentioned. 
They  may  alfo  affect  one  another  by  their  mutual  gra- 
vitation when  out  of  the  planetary  regions ;  but  of  this 
we  can  take  no  account,  nor  can  we  eltimate  the  refin- 
ance of  the  ether  through  which  they  pafs ;  and  yet 
both  thefe  caufes  may  have  fome  influence  on  the  incli- 
nation of  their  orbits  and  the  length  of  their  periods. 

Thus  much  concerning  the  bodies  of  which  our  fo- 
lar  fyitem  is  compofed.  But  the  conjectures  of  aftro- 
nomers  have  reached  even  beyond  its  boundaries  :  they 
have  fuppofed  every  one  of  the  innumerable  multitude 
of  fixed  liars  to  be  a  fun  attended  by  planets  and  co- 
mets, each  of  which  is  an  habitable  world  like  our 
own  ;  fo  that  the  univerfe  may  in  fome  meafure  be  re- 
prefented  by  fig.  161.  where  feveral  adjacent  fyftems 
are  marked.  The  ftrongeft  argument  for  this  hypo- 
thelis  is,  that  they  cannot  be  magnified  by  a  telefcope 
on  account  of  their  extreme  diltance  ;  whence  we  mult 
conclude  that  they  mine  by  their  own  light,  and  are 
therefore  as  many  funs  ;  each  of  which  we  may  fuppcfe 
to  be  equal,  if  not  fuperior,  in  luflre  and  magnitude 
to  our  own.  They  are  not  fuppofed  to  be  at  equal 
distances  from  us,  but  to  be  more  remote  in  propor- 
tion to  their  apparent  fmallnefs.  This  fuppoiition  is 
neceffary  to  prevent  any  interference  of  their  planets  ; 
and  thus  there  may  be  as  great  a  diltance  between  a 
flar  of  the  firlt  magnitude  and  one  of  the  fecond  appa- 
rently clofe  to  it,  as  between  the  earth  and  the  fixed 
ftars  firlt  mentioned. 

Thofe  who  take  the  contrary  fide  of  the  queltion 
affirm,  that  the  difappearance  of  fome  of  the  fixed  ftars 
is  a  demonftration  that  they  cannot  be  funs,  as  it  would 
be  to  the  higheft  degree  abfurd  to  think  that  God 
would  create  a  fun  which  might  difappear  of  a  hidden, 
and  leave  its  planets  and  their  inhabitants  in  endlefs 
night.  Yet  this  opinion  we  find  adopted  by  Dr  Keill, 
who  tells  us,  "  It  is  no  ways  improbable  that  thefe 
fUrs  loft  their  brightnefs  by  a  prodigious  number  of 
fpots  which  entirely  covered  and  overwhelmed  them. 
In  what  difmal  condition  mil  ft  their  planets  remain, 
who  have  nothing  but  the  dim  and  twinkling  light  of 
the  fixed  ftars  to  enlighten  them?"  Others,  however, 
have  made  Suppositions  more  agrecalile  to  our  notions 
of  the  benevolent  character  of  (he  Deity.  Sir  Ifaac 
Newton  thinks  that  the  hidden  blaze  of  fome  ftars 
may  have  been  occafioned  by  the  falling  of  a  comet 
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into  them,  by  which  means  they  would  be  enabled  to  Conclufiont 

emit  a  prodigious  light  for  a  little  time,  after  which  from  tn« 

they  would  gradually  return  to  their  former  ftate.     O-  foreg°ing 

thers  have  thought  that  the  variable  ones,  which  dif-  APPear" 
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appear  for  a  time,    were  planets,    which  were  only  r 

vilible  during  fome  part  of  their  courfe.  But  this  their 
apparent  immobility,  notwithstanding  their  decreafe  of 
luftre,  will  not  allow  us  to  think.  Some  have  imagin- 
ed, that  one  fide  of  them  might  be  naturally  miich 
darker  than  the  other,  and  when  by  the  revolution  of 
the  ftar  upon  its  axis  the  dark  fide  was  turned  towards 
us,  the  ftar  became  invifible,  and,  for  the  fame  reafon, 
after  fome  interval,  refumed  its  former  lnftre.  M. 
Maupertuis,  in  his  differtation  on  the  figures  of  the  Opinion  of 
celeftial  bodies  (p.  61 — 63.),  is  of  opinion,  that  fome  M.Mau- 
ftars,  by  their  prodigious  quick  rotations  on  their  axes,  P«'U1»< 
may  not  only  afl'ume  the  figures  of  oblate  fpheroids, 
but  that,  by  the  great  centrifugal  force  arifing  from 
fnch  rotations,  they  may  become  of  the  figures  of 
mill-ftones ;  or  be  reduced  to  flat  circular  planes,  fo 
thin  as  to  be  quite  invifible  when  their  edges  are  turned 
towards  us;  as  Saturn's  ring  is  in  fuch  pofitions.  But 
when  very  eccentric  planets  or  comets  go  round  any 
flat  ftar,  in  orbits  mnch  inclined  to  its  equator,  the  at- 
traction of  the  planets  or  comets  in  their  perihelions 
mutt  alter  the  inclination  of  the  axis  of  that  ftar  ;  on 
which  account  it  will  appear  more  or  lefs  large  and 
luminous,  as  its  broad  fide  is  more  or  lefs  turned  to- 
wards us.  And  thus  he  imagines  we  may  account  for 
the  apparent  changes  of  magnitude  and  luftre  in  thofe 
ftars,  and  likewife  for  their  appearing  and  difappearing.       ig6 

Laftly,  Mr  Dunn  (Phil.  Tranf.  Vol.  LII.)  in  a  dif-  MrDunnV 
fertation  concerning  the  apparent  increafe  of  magni-  hypothefii. 
tude  in  the  heavenly  bodies  when  they  approach  the 
horizon,  conjectures  that  the  interposition  of  fome 
giofs  atmofphere  may  folve  the  phenomena  both  of 
nebulous  and  new  ftars.  "  The  phenomena  of  ne- 
bulous and  new  ftars  (fays  he)  have  engaged  the  at- 
tention of  curious  aftronomers  ;  but  none  that  I  know 
of  have  given  any  reafon  for  the  appearance  of  nebu- 
lous ftars.  Poffibly  what  has  been  before  advanced  may 
alio  be  applicable  for  investigating  reafons  for  thofe 
Strange  appearances  inthercmote  parts  of  the  univerfe. 
From  many  inftances  which  might  be  produced  con- 
cerning the  nature  and  properties  of  lights  and  illumi- 
nations on  the  earth's  Surface,  concerning  the  nature 
and  properties  of  the  earth's  atmofphere,  and  concern- 
ing the  atmospheres  and  illuminations  of  comets,  we 
may  fafely  conclude,  that  the  atmofpheres  of  comets 
and  of  our  earth  are  more  grofs  in  their  nature  than 
the  etherial  medium  which  is  generally  diffufed  through 
the  folar  fyftem.  Poflibly  a  more  aqueous  vapour  in 
the  one  than  the  other  makes  the  difference.  Now,  as 
the  atmofpheres  of  comets  and  of  planets  in  our  folar 
fyftem  are  more  grofs  than  the  ether  which  is  generally 
diffufed  through  our  folar  fyftem,  why  may  not  the 
etherial  medium  diffufed  throughout  thofe  other  folar 
fyftems  (whofc  centres  are  their  refpeetive  fixed  Stars) 
be  more  grofs  than  the  etherial  medium  diffufed  through- 
out our  (olar  fyftem  ?  This  indeed  is  an  hypothefis,  but 
fuch  an  one  as  agrees  exactly  with  nature.  Kor  thefe 
nebulous  ftars  appear  fo  much  like  comets,  both  to  the 
naked  eye  and  through  telefcopes,  that  the  one  cannot 
always,  by  any  difference  of  their  extraneous  light,  be 
known  from  the  other.     Such  orbs  of  grofs  ether  re- 
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Condufions  fleeting  light  more  copioufly,  or  like  the  atmofpheres 
from  the  0f  comets,  may  help  us  to  judge  of  the  magnitudes 
of  the  orbs  illuminated  by  thofe  remote  funs,  when  all 
other  means  feem  to  fail.  The  appearance  of  newftars, 
and  difappearance  of  others,  poilibly  may  be  occafion- 
ed  by  the  interpolition  of  fuch  an  etherial  medium, 
within  their  refpective  orbs,  as  either  admits  light  to 
pafs  freely,  or  wholly  abforbs  it  at  certain  times,  whilft 
light  isconftantly  purfuing  its  journey  through  the  vaft 
regions  of  fpace." 

In  the  Philofophical  Tranfactions  for  1783,  how- 
ever, Mr  Michell,  ill  propofing  a  method  to  determine 
the  diftance,  magnitude,  &c.  of  the  fixed  liars  by  the 
diminution  of  the  velocity  of  their  light,  mould  any 
fuch  thing  be  difcovered,  makes  fuch  fuppofitions  as 
feem  totally  inconfiftent  with  what  has  been  juft  now 
advanced.     "  The  very  great  number  of  flars  (fays 
chcll's  con-  he)  that  have  been  difcovered  to  be  double,  treble,  Sec. 
jedurcs       particularly  by  Mr  Herfchel,  if  we  apply  the  doctrine 
concerning  Qr  cnariccSj  as  I  have  heretofore  done  in  my  Inqui- 
nflhTfixed  XY  'Ilt0  lne  Pro',aD'e  parallax,  &c.  of  the  fixed  ftars, 
ftar».      "    publifhed  in  the  Philofophical  Tranfactions  for  the  year 
1767,  cannot  leave  a  doubt  with  any  one  who  is  pro- 
perly acquainted  with  the  force  of  thofe  arguments, 
that  by  far  the  greateft  part,  if  not  all  of  them,  are 
fyftems  of  ftars  fo  near  each  other,  as  probably  to  be 
liable  to  be  affected  fenfibly  by  their  mutual  gravita- 
tion; and  it  is  therefore  not  unlikely,  that  the  periods 
of  the  revolutions  of  fome  of  thefe  about  their  princi- 
pals (the  fmaller  ones  being,  upon  this  hypothecs,  to 
be  coniidered  as  fatellites  to  the  others)  may  fome  time 
or  other  be  difcovered."     Having  then  fhown  in  what 
manner  the  magnitude  of  a  fixed  ftar,  if  its  denfity 
i98       were  known,  would  affect  the  velocity  of  its  light,  he 
Tn  what      concludes  at  laft,  that  "if  the  femidiameter  of  a  fphere 
tafcs  light   of  the  fame  denfity  with  the  fun  were  to  exceed  his  in 
may  be       tne  proportion  of  500  to  1,  a  body  falling  from  an  in- 

;''"  kl    °  finite  height   towards  it    (or  moving   in   a  parabolic 
return  to  ■      r    c       \  u  1  •      j 

the  body     curve  at  its  lurface)  would  have  acquired  a  greater  ve- 

that  emits   locity  than  that  of  light ;  and  confequently,  fnppofing 
it.  light  to  be  attracted  by  the  fame  force  in  proportion 

to  its  vis  inertia  with  other  bodies,  all  light  emitted 
from  fuch  a  body  would  be  made  to  return  towards  it 
by  its  own  proper  gravity.  Bat  if  the  femidiameter 
of  a  fphere,  of  the  fame  denfity  with  the  fun,  was  of 
any  other  fize  lefs  than  497  times  that  of  the  fun, 
though  the  velocity  of  light  emitted  by  fuch  a  body 
would  never  be  wholly  deftroyed,  yet  it  would  always 
fuffer  fome  diminution,  more  or  lefs  according  to  the 
magnitude  of  the  fphere.  The  fame  effects  would  like- 
wife  take  place  if  the  femidiameters  were  different 
from  thofe  already  mentioned,  provided  the  denfity 
was  greater  or  lefs  in  the  duplicate  ratio  of  thofe  fe- 
midiameters inverfely." 

After  proceeding  in  his  calculations,  in  order  to  find 
Tpp       the  diameter  and  diftance  of   any  ftar,  he  proceeds 
Compara-    thus :   "  According  to  Mr  Bouguer,   the  brightnefs  of 
live  bright-  the  fun  exceeds  that  of  a  wax  candle  in  no  lefs  a  pro- 
ofs of  the  portion  than  that  of  8000    to  1.     If    therefore   the 
^Y"d  fix"  brightnefs  of  any  of  the  fixed  ftars  fliould  not  exceed 
that  of  our  common  candles,  which,  as  being  fome- 
thing  lefs  luminous  than  wax,  we  will  fuppofe  in  round 
numbers  to  be  only  one  ten  thoufandth  part  as  bright 
as  the  fun,  fuch  a  ftar  would  not  be  vifible  at  more 
than  one  hundredth  part  of  the  diftance  at  which  it 
would  be  feen  if  it  were  as  bright  as  the  fun.    Now, 


becaufe  the  fun  would  ftill,  I  apprehend,  appear  as 
bright  and  luminous  as  the  ftar  Sirius,  if  removed  to 
400,000  times  his  prefent  diftance,  fuch  a  body,  if  no 
brighter  than  our  common  candles,  would  only  appear 
equally  luminous  with  that  ftar  at  4000  times  the  di- 
ftance of  the  fun;  and  we  might  then  be  able,  with 
the  beft  telefcopes,  to  diftinguiih  fome  fenfible  ap- 
parent diameter  of  it:  but  the  apparent  diameters 
of  the  ftars  of  lefler  magnitudes  would  fti'l  be  too 
fmall  to  be  diftinguimable  even  with  our  beft  telefcopes, 
unlefs  they  were  yet  a  good  deal  lefs  luminous  ;  which 
may  poilibly,  however,  be  the  cafe  with  fome  of  them  : 
for  though  we  have  indeed  very  flight  grounds  to  go 
upon  with  regard  to  the  fpecific  brightnefs  of  the  fixed 
ftars,  compared  with  that  of  the  fun  at  prefent,  and 
can  therefore  form  only  very  uncertain  and  random 
conjectures  concerning  it ;  yet  from  the  infinite  variety 
which  we  find  in  the  works  of  the  creation,  it  is  not 
unreafonable  to  fufpect,  that  very  poffibly  fome  of  the 
fixed  ftars  may  have  fo  little  natural  brightnefs  in  pro- 
portion to  their  magnitude,  as  to  admit  of  their  dia- 
meters having  fome  fenfible  apparent  fize  when  they 
fliall  come  to  be  more  carefully  examined,  and  with 
larger  and  better  telefcopes  than  have  been  hitherto  in 
common  ufe. 

"  With  regard  to  the  fun,  we  know  that  his  whole 
furface  is  extremely  luminous,  a  very  fmall  and  tem- 
porary interruption  fometimes,  from  a  few  fpots,  ex- 
cepted. This  univerfal  and  exceffive  brightnefs  of  the 
whole  furface  is  probably  owing  to  an  atmofphere, 
which  being  luminous  throughout,  and  in  fome  mea- 
fure  alfo  tranfparent,  the  light  proceeding  from  acon- 
fiderable  depth  of  it  all  arrives  at  the  eye,  in  the  fame 
manner  as  the  light  of  a  great  number  of  candles 
would  do  if  they  were  placed  one  behind  another,  and 
their  flames  were  fufficiently  tranfparent  to  permit  the 
light  of  the  more  diftant  ones  to  pafs  through  thofe 
that  were  nearer  without  interruption. 

"  How  far  the  fame  conftitution  may  take  place  in 
the  fixed  ftars  we  do  not  know  :  probably,  however,  it 
may  ftill  do  fo  in  many  ;  but  there  are  fome  appear- 
ances, with  regard  to  a  few  of  them,  which  feem  to 
make  it  probable  that  it  does  not  do  fo  univerfally. 
Now,  if  I  am  right  in  fuppoling  the  light  of  the  fun 
to  proceed  from  a  luminous  atmofphere  which  muft 
neceffarily  diffufe  itfelf  equally  over  the  whole  furface, 
and  I  think  there  can  be  very  little  doubt  that  this  is 
really  the  eafc,  this  conftitution  cannot  well  take  place 
in  thofe  ftars  which  are  in  fome  degree  periodically 
more  and  lefs  luminous,  fuch  as  that  in  Collo  Ceti, 
&c.  It  is  alfo  not  very  improbable,  that  there  is  fome 
difference  from  that  of  the  fun  in  the  conftitution  of 
thofe  ftars  which  have  fometimes  appeared  and  difap- 
peared,  of  which  that  in  the  conftellation  of  Calfiopeia 
is  a  notable  inftance.  And  if  thefe  conjectures  are 
well  founded,  which  have  been  formed  by  fome  phi- 
lofophers,  concerning  ftars  of  this  kind,  that  they 
are  not  wholly  luminous,  or  at  leaft  not  conftantly  fo, 
but  that  all,  or  by  far  the  greateft  part  of  their  fur- 
faces,  is  fubject  to  confiderable  changes,  fometimes 
becoming  luminous,  at  others  extingnilhed ;  it  is 
amongft  ftars  of  this  fort  that  we  are  molt  likely  to 
meet  with  inftances  of  a  fenfible  apparent  diameter, 
their  light  being  much  more  likely  not  to  be  fo  great 
in  proportion  as  that  of  the  fun,  which  if  removed  to 
4.00,000  times  his  prefent  diftance,  would  ftill  appear, 
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Conclufions  I  apprehend,  as  bright  as  Sirius,  as  I  have  obfervcd  a- 
fr.imti'«  bovr ;  whereas  it  is  hardly  to  be  expected,  with  any 
telefcopc  whatfoever,  that  we  ihonld  ever  be  able  to 
diftiuguilh  a  well-defined  diik  of  any  body  of  the  fame 
iize  with  the  fun  at  much  more  than  10,000  times  his 
prefent  diftance. 

"  Hence  the  greateft  diftance  at  which  it  would  be 
poflible  to  diftinguilh  any  fenlible  apparent  diameter  of 
a  body  .is  denfe  as  the  fun,  cannot  well  greatly  exceed 
five  hundred  times  ten  thoufand ;  that  is  five  million 
times  the  diftance  of  the  fun;  for  if  the  diameter  of 
fiich  a  body  was  not  lefs  than  500  times  that  of  the 
fun,  its  light,  as  has  been  mown  above,  could  never 
arrive  at  us." 

Mr  Herfchel  improving  on  Mr  Michell's  idea  of 
the  fixed  ftars  being  collected  into  groups,  and  af- 
filed by  his  own  observations  with  the  extraordina- 
ry telefcopic  powers  already  mentioned,  has  fuggefted 
an  of^the  a  tncory  concerning  theconftruclionof  theuniverfe  en- 
univerfe.  tirely  new  and  lingular.  It  had  been  the  opinion  of 
former  aftronomers,  that  our  fun,  befides  occupying 
the  centre  of  the  fyftem  which  properly  belongs  to 
him,  occupied  alfo  the  centre  of  the  univerfe;  but 
Mr  Herfchel  is  of  a  very  different  opinion.  "  Hi- 
therto (fays  he)  the  fidereal  heavens  have,  not  inade- 
quately for  the  purpofe  defigned,  been  reprefented  by 
the  concave  forface  of  a  fphere,  in  the  centre  of  which 
the  eye  of  the  obferver  might  be  fuppofed  to  be  placed. 
It  is  true,  the  various  magnitudes  of  the  fixed  ftars 
even  then  plainly  fuggefted  to  us,  and  would  have 
better  fuited  the  idea  of  an  expanded  firmament  of 
three  dimenfions;  but  the  obfervations  upon  which  I 
am  now  going  to  enter,  ftill  farther  illuftrate  and  en- 
force the  necelfity  of  confidering  the  heavens  in  this 
point  of  view.  In  future  therefore  we  lhall  look  upon 
thofe  regions  into  which  we  may  now  penetrate  by 
means  of  fuch  large  telefcopes  *,  as  a  naturaljft  regards 
a  rich  extent  of  ground  or  chain  of  mountains,  con- 
taining ftrata  varioufly  inclined  and  directed,  as  well  as 
confiding  of  very  different  materials.  A  furface  of  a 
globe  or  map  therefore  will  but  ill  delineate  the  inte- 
rior parts  of  the  heavens." 

With  the  powerful  telefcope  mentioned  in  the  note, 
Mr  Herfchel  firfL  began  to  furvey  the  Via  Lactea,  and 
found  that  it  completely  refolved  the  whitiih  appear- 
ance into  ftars,  which  the  telefcopes  he  formerly  11  fed 
had  not  light  enough  to  do.  The  portion  he  firft  ob- 
ferved  was  that  about  the  hand  and  club  of  Orion  ;  and 
found  therein  an  aftonifhing  multitude  of  ftars,  whofe 
number  he  endeavoured  to  eftimate  by  counting  many 
fields-]-,  and  computing  from  a  mean  of  thefe  how 
many  might  be  contained  in  a  given  portion  of  the 
milky  way.  In  the  moft  vacant  place  to  be  met  with 
in  that  neighbourhood  he  found  63  ftars;  other  fix 
fields  contained  no,  60,  70,  90,  70,  and  74  ftars ;  a 
mean  of  all  which  gave  79  for  the  number  of  ftars  to 
each  field:  and  thus  he  found,  that  by  allowing  ij 
l-inuies  for  the  diameter  of  his  field  of  view,  a  belt  of 
I  j  degrees  long  and  two  broad,  which  he  had  often 
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feen  pafs  before  his  telefcope  in  an  hour's  time,  could  Conclufiono 
not  contain  lefs  than  50,000  ftars,  large  enough  to  be  fron'  the 
diftinctly  numbered;  befides  which,  he  fufpeeted  twice  foreg°'ng 
as  many  more,  which  could  be  feen  only  now  and  then  APPear- 
by  faint  glimpfes  for  want  of  fufficient  light.  ances^      r 

The  fuccefs  he  had  in  the  milky-way  fbon  induced       ao'4 
him  to  turn  his  telefcope  to  the  nebulous  parts  of  the  °n  thc  ne* 
heavens,  of  which  an  accurate  lift  had  been  publiflied bula5- 
in  the   Connoijfa?ice  dts   Temps    for   1 78 3  and  1 78 4. 
Molt  of  thefe  yielded  to  a  Newtonian  reflector  of  20 
feetfocal  diftance  and  12  inches  aperture  ;  which  plain- 
ly difcovered  them  to  be  compofed  of  ftars,  or  at  leaft 
to  contain  ftars,  and  to  (how  every  other  indication  of      205 
confiding  of  them  entirely.     "  The  nebulae  (fays  he)  They  are 
are  arranged  into  ftrata,  and  run  on  to  a  great  length  ;  arranged 
and  fome  of  them  I  have  been  able  to  purfue,  and  to*ntp  ftratl- 
guefs   pretty  well   at  their  form  and  direction.     It  is 
probable  enough   that  they  may  furround  the  whole 
ltarry  fphere  of  the  heavens,  not  unlike  the  milky- way, 
which  undoubtedly   is  nothing  but  a  ftratum  of  fixed 
ftars:  and  as  this  latter  immenfe  ftarry  bed  is  not  of 
equal  breadth  or  luftre  in  every  part,  nor  runs  on  in 
one  ftraight  direction,  but  is  curved,  and  even  divided 
into  two  ftreams  along  a  very  confiderable  portion  of 
it;  we  may  likewife  expect  the  greateft  variety  in  the 
ftrata  of  the  clufters  of  ftars  and  nebulse.  One  of  thefe 
nebulous  beds  is  fo  rich,    that  in  pafling   through  a 
fection  of  it  in  the  time  of  only  36  minutes,   I  have 
detected  no  lefs  than,  31  nebulse,  all   diftinctly  vifible       1C(j 
upon  a  fine  blue  fky.     Their  fituation  and   fhape,  as  Variety  of 
well  as  condition,  feem  to  denote  the  greateft  variety  ftiapes  af- 
iinaginable.     In  another  ftratum,  or  perhaps  a  diffe- fomed°y 
rent  branch  of  the   former,  1  have  often  feen  double^1"" 
and  treble  nebulas  varioufly  arranged  ;  large  ones  with 
fmall,  fecmingly  attendants  ;  narrow,  but  much  extend- 
ed lucid  nebulae  or  bright  dallies,;  fome  of  the  fhape  of 
a  fan,  refembling  an  electric  brufh  iffuing  from  a  lucid 
point ;  others  of  the  cometic  fhape,  with  a  feeming  nu- 
cleus in  the  centre,  or  like  cloudy  ftars  fnrrounded  with 
a  nebulous  atmofphere:  a  different  fort  again  contain  a 
nebulofity  of  the  milky  kind,  like  that  wonderful  in- 
explicable phenomenon  about  0  Ononis  ;  while  others 
fhine  with  a  fainter  mottled  kind  of  light,  which  de- 
notes their  being  refolvable  into  ftars.  _0. 

"  It  is  very  probable  that  the  great  ftratum  called  why  the 
the  miiky-way,  is  that  in  wliich  the  fun  is  placed,  though  milky-way 
perhaps  not  in  the  very  centre  of  its  thicknefs.     We  appears  to 
gather  this  from  the  appearance  of  the  galaxy,  which  furround 
ieems  to  encompafs  the  whole  heavens,  as  it  certainly  aTen< 

mu ft  do  if  the  fun  is  within  the  fame.  For  fuppofe 
a  number  of  ftars  arranged  between  two  parallel  planes, 
indefinitely  extended  every  way,  but  at  a  given  confi- 
derable diftance  from  one  another,  and  calling  this  a 
fidereal  ftratum,  an  eye  placed  fome  Where  within  it 
will  fee  all  the  ftars  in  the  direction  of  the  planes  of 
the  ftratum  projected  into  a  great  circle,  which  will 
appear  lucid  on  account  of  the  accumulation  of  the 
ftars,  while  the  reft  of  the  heavens  ?t  the  fides  will  on- 
ly feem  to  be  fcattered  over  with  conflellations,  more  or 

lefs 


*  Mr  Herfchel's  obfervations,  on  which  this  theory  is  founded,  were  made  with  a  Newtonian  reflector  of 
20  feet  focal  length,  and  an  aperture  of  18  inches. 

\  By  this  word  wc  arc  to  underftand  the  apparent  fpacein  the  heavens  lie  could  fee  at  once  through  his 
ulefcope.  1 
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Conclufions  lefs  crowded  according  to  the  diftance  of  the  planes  or 
from  the     number  of  liars  contained  in  the  thicknefs  or  iides  of 
the  ftratum. 
"  Thus  in  fig.  102.  an  eye  at  S  within  the  ftratum 
'  ab,  will  fee  the  liars  in  the  direction  of  its  length  ab, 
or  height  ed,  with  all  thofe  in  the  intermediate  fitua- 
tion,    projected  into  the  lucid  circle  ABCD ;    while 
thofe  in  the  fides  me,  niv,  will  be  feen  fcattered  over 
the  remaining  part  of  the  heavens  at  MVNW. 

"  If  the  eye  were  placed  fomewhere  without  the 

ftratum,  at  no  very  great  diftance,  the  appearance  of 

anceafolv-  the  ftars  within  it  would  aflume  the  form  of  one  of  the 

.  ?°?^f   lefTer  circles  of  the  fphere,  which  would  be  more  or 

hv"DoCthefis  ^f*  contracted  to  the  diftance  of  the  eye:  and  if  this 

'  diftance  were  exceedingly  increafed,  the  whole  ftratum 

might  at  lafl  be  drawn  together  into  a  lucid  fpot  of  any 

fhape,  according  to  the  pofition,  length,  and  height  of 

the  ftratum. 

"  Let  us  now  fuppofe,  that  a  branch  or  fmaller  ftra- 
tum Ihould  run  out  from  the  former  in  a  certain  direc- 
tion, and  let  it  alfa  be  contained  between  two  parallel 
planes  extended  indefinitely  onwards,  but  fo  that  the 
eye  may  be  placed  in  the  great  ftratum  fomewhere  be- 
fore the  feparation,  and  not  far  from  the  place  where 
the  ftrata  are  ftill  united  ;  then  will  this  fecond  ftratum 
not  be  projected  into  a  bright  circle  like  the  former, 
but  will  be  feen  as  a  lucid  branch  proceeding  from  the 
firft,  and  returning  to  it  again  at  a  certain  diftance  lefs 
than  a  femicircle.  Thus,  in  the  fame  figure,  the  ftars 
in  the  fmall  ftratum  /  g  will  be  projected  into  a  bright 
arch  at  PRRP,  which,  after  its  feparation  from  the 
circle  CBD,  unites  with  it  again  at  P. 

"  What  has  been  inftanced  in  parallel  planes  may 
eafily  be  applied  to  ftrata  irregularly  bounded,  and 
running  in  various  directions;  for  their  projection 
will  of  confequence  vary  according  to  the  quantities  of 
the  variations  in  the  ftrata  and  the  diftance  of  the  eye 
from  the  fame.  And  thus  any  kind  of  curvatures,  as 
well  as  various  degrees  of  brightnefs,  may  be  produced 
jop  in  the  projections. 
Of  thefun's  "  From  appearances,  then,  as  I  obferved  before,  we 
place  in  the  may  infer,  that  the  fun  is  moft  likely  placed  in  one  of 
T»niTerfe.  tne  great  ftrata  of  the  fixed  ftars,  and  very  probably 
not  far  from  the  place  where  fome  fmaller  ftratum 
branches  out  from  it.  Such  a  fuppofition  will  fatisfac- 
torily,  and  with  great  fimplicity,  account  for  all  the 
phenomena  of  the  milky  way;  which  according  to 
this  hypothefis,  is  no  ether  than  the  appearance  of  the 
projection  of  the  ftars  contained  in  this  ftratum  and  its 
fecondary  branch.  As  a  farther  inducement  to  look 
on  the  galaxy  in  this  point  of  view,  let  it  be  confider- 
ed,  that  we  can  no  longer  doubt  of  its  whitiih  appear- 
ance arifmg  from  the  mixed  luftre  of  the  numberlefs 
ftars  that  compofe  it.  Now,  fiiould  we  fuppofe  it  to 
be  an  irregular  ring  of  ftars,  in  the  centre  nearly  of 
which  we  muft  then  fuppofe  the  fun  to  be  placed,  it 
will  appear  not  a  little  extraordinary,  that  the  fun, 
being  a  fixed  ftar  like  thofe  which  compofe  this  ima- 
gined ring,  fhould  juft  be  in  the  centre  of  fuch  a  mul- 
titude of  celeftial  bodies,  without  any  apparent  reafon 
for  this  Angular  diftiuction ;  whereas,  on  our  fuppofi- 
tion, every  ftar  in  this  ftratum,  not  very  near  the  ter- 
mination of  its  length  or  height,  will  be  fo  placed  as 
alfo  to  have  its  own  galaxy,  with  only  fuch  variations 
V01.  II. 
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in  the  form  and  luftre  of  it  as  may  arife  from  the  par-  Conciufion* 
ticular  fituation  of  each  ftar.  from  the 

"  Various  methods  may  be    taken  to  come  to  a  f°re?°'ng 
knowledge  of  the  fun's  place  in  the  fidercal  ftratum,  APPcar" 
one  of  which  I  have  already  begun  to  put  in  practice.         I 
I  call  it  gauging  the  heavens,  or   the  jiar-gauge.     It        210 
confiftsin  repeatedly  taking  the  number  of  ftars  in  ten  HerfcheVi 
fields  of  view  of  my  reflector  very  near  each  other  ;  and  mcthodof 
by  adding  their  fums,  and  cutting  ofi'one  decimal  on  fh"f,cai 
the  right,  a  mean  of  the  contents  of  the  heavens  in  all  Vent. 
the  parts  which  are  thus  gauged  are  obtained.     Thus 
it  appears,  that  the  number  of  ftars  increafes  very 
much  as  we  approach  the  milky  way  ;  for  in  the  pa- 
rallel from  92  to  24  degrees  north  polar  diftance,  and 
right  afcenfion  15I1.  10',  the  ftar-gauge  runs  up  from 
9.4  ftars  in  the  field  to  18.6  in  about  an  hour  and  an 
half;  whereas  in  the  parallel  from  78  to  80  degrees 
north  polar  diftance,  and  R.  A.  11,  12,  1?,  and  14 
hours,  it  very  feldom  rifes  above  4.     We  are,  however, 
to  remember,  that,  with  different  inftruments,  the  ac- 
count of  the  gauges  will  be  very  different,  efpecially 
on  our  fuppofition  of  the  fun  in  a  ftratum  of  ftars. 
For  let  ab,  fig.  98.  be  the  ftratum,  and  fuppofe  the 
fmall  circle  g h  Ik  to  reprefent  the  fpace  into  which,  by 
the  light  and  power  of  a  given  telefcope,  we  are  ena- 
bled to  penetrate,  and  let  GHLK  be   the  extent  of 
another  portion  which  we  are  enabled  to  vifit  by  means 
of  a  larger  aperture  and  power;  it  is  evident,  that  the 
gauges  with  the  latter  inftrument  will  differ  very  much 
in  their  account  of  ftars  contained  at  MN  and  at  KG 
or  LH,  when  with  the  former  they  will  hardly  be  af- 
fected with  the  change  from  mn  to  kg  or  Ik.  4xf 

"  The  fituation  of  the  fun  in  the  fidereal  ftratum  How  to 
will  be  found  by  confidering  in  what  manner  the  ftar-  find  the 
gauge  agrees  with  the  length  of  a  ray  revolving  in  feve-  place  of  the 
ral  directions  about  an   aflitmed  point,  and  cut  off  by  £"n  ln  5" e 
the   bounds  of  the  ftratum.     Thus,  in  fig.  99.  let  S  ftratum 
be  the  place  of  an  obferver;  Srrr,  Srrr,  lines  in  the 
plane  r  Sr,  rSr,  drawn  from  S  within  the  firatum  to 
one  of  the  boundaries  here  reprefented  by  the  plane  AB. 
Then,  fince  neither  the  fituation  of  S  nor  the  form  of 
the  limiting  furface  AB  is  known,  we  are  toaflume 
a  point,  and  apply  to  it  lines  proportional  to  the  fe- 
veral   gauges  that  have  been  obtained,  and  at  fuch, 
angles  from  each  other  as  they  may  point  out;  then 
will  the  termination  of  thefe  lines  delineate  the  boun- 
dary of  the  ftratum,  and  confeqnently  manifeft  the  fi- 
tuation of  the  fun  within  the  fame.  Ila 

"  In  my  late  obfervations  on  nebulas,  I  foon  found,  OMerva- 
that  I  generally  detected  them  in  certain  directions  ra-  tionsonnc- 
ther  than  in  others:  that  the  fpaces  preceding  them  bul*. 
were  generally  quite  deprived  of  their  ftars,  foasoften 
to  afford  many  fields  without  a  fingle  ftar  in  it :  that 
the  nebulas  generally  appeared  ibmc  time  after  among 
ftars  of  a  certain  conliderable  fize,  and  but  feldom 
among  very  fmall  ftars  :  that  when  I  came  to  one  ne- 
bula, I  generally  found  feveral  more  in  the  neighbour- 
hood: that  afterwards  aconfiderable  time  palled  before 
I  came  to  another  parcel.  Thefe  events  being  often 
repeated  in  different  altitudes  of  my  inftrument,  and 
fome  of  them  at  conliderable  diftances  from  each  other, 
it  occurred  to  me  that  the  intermediate  fpaces  between 
the  fweeps  might  alfo  contain  nebulas  ;  and  finding 
this  to  hold  good  more  than  once,  I  ventured  to  give 
3  O  notice 
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Conclufions  notice  to  my  affiftant  at  the  clock,  that '  I  found  my- 
from  the  fcif  orl  nebulous  ground.'  But  how  far  thefe  circum- 
llances  of  vacant  places  preceding  and  following  the 
nebulous  ftrata,  and  their  being  as  it  were  contained  in 
a  bed  of  ftars  fparingly  fcattered  between  them,  may 
hold  good  in  more  dittant  portions  of  the  heavens,  and 
which  I  have  not  yet  been  able  to  vilit  in  any  regular 
manner,  I  ought  by  no  means  to  hazard  a  conjecture. 
I  may  venture,  however,  to  add  a  few  particulars  about 
the  direction  of  fome  of  the  capital  ftrata,  or  their 
the  prind-  branches.  The  well-known  nebula  of  Cancer,  vifible 
pal  ftrata  to  the  naked  eye,  is  probably  one  belonging  to  a  cer- 
tain ftratum,  in  which  I  fuppofe  it  to  be  fo  placed  as  to 
lie  neareft  to  us.  This  ftratum  I  lhall  call  that  of 
Cancer.  It  runs  from  t  Cancri  towards  the  fouth,  over 
the  67th  nebula  of  the  Coiinoijfance  des  Temps,  which 
is  a  very  beautiful  and  pretty  much  compreifed  clufter 
of  ftars,  eafily  to  be  feen  by  any  good  telefcope ; 
and  in  which  I  have  obferved  above  200  ftars  at  once 
in  the  field  of  view  of  my  great  reflector  with  a  power 
of  157.  This  clufter  appearing  fo  plainly  with  any 
good  common  telefcope,  and  being  fo  near  to  the  one 
which  may  be  feen  with  the  naked  eye,  denotes  it  to 
be  probably  the  next  in  diftance  to  that  within  the 
quartile  formed  by  y,  J*,  »,  6.  From  the  67th  nebula, 
the  ftratum  of  Cancer  proceeds  towards  the  head  of 
Hydra ;  but  I  have  not  yet  had  time  to  trace  it  farther 
than  the  equator. 

"  Anotherftratum,  which  perhaps  approaches  nearer 
to  the  folar  fyftem  than  any  of  the  reft,  and  whofe  fi- 
tuation  is  nearly  at  rectangles  with  the  great  fidereal 
ftratum  in  which  the  fun  is  placed,  is  that  of  Coma 
Berenices,  as  I  (hall  call  it.  I  fuppofe  the  Coma  it- 
felf  to  be  one  of  the  clufters  in  it,  and  that  on  account 
of  its  nearnefs  it  appears  to  be  fo  fcattered.  It  has 
many  capital  nebulae  very  near  it ;  and  in  all  probabi- 
lity this  ftratum  runs  out  a  very  confiderable  way.  It 
may  perhaps  even  make  the  circuit  of  the  heavens, 
though  very  likely  not  in  one  of  the  great  circles  of 
the  fphere  ;  for  nnlefs  it  fhould  chance  to  interfect  the 
great  fidereal  ftratum  of  the  milky  way  before  men- 
tioned in  the  very  place  in  which  the  fun  is  ftationed, 
fuch  an  appearance  would  hardly  be  produced.  How- 
ever, if  the  ftratum  of  Coma  Berenices  fhould  extend 
fo  far  as  I  apprehend  it  may,  the  direction  of  it  to- 
wards the  north  lies  probably,  with  fome  windings, 
through  the  Great  Bear  onwards  to  Cafliopeia,  thence 
through  the  Girdle  of  Andromeda  and  the  Northern 
Fi(h,  proceeding  towards  Cctus;  while  towards  the 
fouth  it  paffes  through  the  Virgin,  probably  on  to  the 
tail  of  Hydra  and  Centaurus." 

By  a  continued  feries  of  obfervations,  Mr  Herfchel 
became  confirmed  in  his  notions  ;  and  in  a  fucceeding 
paper  has  given  a  fketch  of  his  opinions  concerning 
the  interior  conftrnction  of  the  heavens. — "  That  the 
milky  way  (fays  he)  is  a  moft  extenfive  ftratum  of 
Jtrudlion'of  ^ars  °^  various  fizes,  admits  no  longer  of  the  leaft 
ti.e  hca-  doubt ;  and  that  our  fun  is  one  of  the  heavenly  bodies 
»cns,  belonging  to  it,  is  as  evident.     I  have  now  viewed  and 

gauged  this  mining  zone  in  almoft  every  direction,  and 
find  it  compofed  of  (Tuning  ftars,  whofe  number,  by 
the  account  of  thofe  gauges,  conftantly  increafes  and 
decreafes  in  proportion  to  its  apparent  brightnefs  to 
the  naked  eye.  But  in  order  to  develope  the  ideas  of 
the  univcrfc  that  have  been  fuggefted  by  my  late  ob- 
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fervations,  it  will  be  beft  to  take  the  fubjed  from  a  Conckfion* 
point  of  view  at  a  confiderable  diftance  both  of  fpace  !rom  the 
and  time.  foregoing 

"  Let  us  then  fuppofe  numberlefs  ftars  of  various    PPear" 
fizes  fcattered  over  an  indefinite  portion  of  fpace,  in  »-     [ 
fuch  a  manner  as  to  be  almoft  equally  distributed  thro'       215 
the  whole.     The  laws  of  attraction  which  no  doubt  Confe" 
extend  to  the  remoteft  regions  of  the  fixed  ftars,  will  <l"e°ces  of 
operate  in  fuch  a  manner  as  moft  probably  to  produce  attradtIon 
the  following  remarkable  effects.  acting  a- 

"  I.  It  will  frequently  happen,  that  a  ftar,  being  mong  the 
confiderably  larger  than  its  neighbouring  ones,  will  ftars. 
attract  them  more  than   they  will  be  attracted  by  o-       zl6 
thers  that  are  immediately  around  them  ;  by  which  debute 
means  they  will  be  in  lime,  as  it  were,  condenfed  about  c(j 
a  centre  ;  or,  in  other  words,  form  themfelves  into  a 
clufter  of  ftars  of  almoft  a  globular  figure,  more  or 
lefs  regularly  fo  according  to  the  fize  and  original  dif- 
tance of   the   furrounding   ftars.     The  perturbations 
of  thefe  mutual  attractions  muft  undoubtedly  be  very 
intricate,  as  we  may  eafily  comprehend  by  confidering 
what  Sir  Ifaac  Newton  has  faid,  Prhic'tp.  lib.  i.  prob. 
38,  etfeq.:  but  in  order  to  apply  this  great  author's 
reafoning  of  bodies  moving  in  ellipfis  to  fuch  as  are 
here  for  a  while  fuppofed  to  have  no  other  motion 
than  what  their  mutual  gravity  has  imparted  to  them, 
we  muft  fuppofe  the  conjugate  axes  of  thefe  ellipfes  in- 
definitely diininifhed,  whereby  the  ellipfes  will  become 
ftraight  lines. 

"  II,  The  next  cafe,  which  will  happen  almoft  as 
frequently  as  the  former,  is  where  a  few  ftars,  though 
not  fuperior  in  fize  to  the  reft,  may  chance  to  be  ra- 
ther nearer  each  other  than  the  furrounding  ones ;  for 
here  alfo  will  be  formed  a  prevailing  attraction  in  the 
combined  centre  of  gravity  of  them  all,  which  will  oc- 
cafion  the  neighbouring  ftars  to  draw  together;  not, 
indeed,  fo  as  to  form  a  regular  globular  figure,  but, 
however,  in  fuch  a  manner  as  to  be  condenfed  towards, 
the  common  centre  of  gravity  of  the  whole  irregular 
clufter.  And  this  conftruction  admits  of  the  utmoft 
variety  of  fhapes,  according  to  the  number  and  fituation 
of  the  ftars  which  firft  gave  rife  to  the  condenfation  of 
the  reft. 

"  III.  From  the  compofition  and  repeated  conjunc- 
tion of  both  the  foregoing  forms,  a  third  may  be  de- 
rived, when  many  large  ftars,  or  combined  fmall  ones, 
are  fituated  in  long  extended  regular  or  crooked  rows, 
hooks,  or  branches  ;  for  they  will  alfo  draw  the  fur- 
rounding  ones  fo  as  to  produce  figures  of  condenfed 
ftars  coarfely  limilar  to  the  former,  which  gave  rife  to 
thefe  condenfations. 

"  IV.  We  may  likewife  admit  of  ftill  more  exten- 
five combinations;  when  at  the  fame  time  that  a  cluf- 
ter of  ftars  is  forming  in  one  part  of  fpace,  there  may 
be  another  collecting  in  a  different,  but  perhaps  not 
far  diftant  quarter,  which  may  occafion  a  mutual  ap- 
proach towards  their  common  centre  of  gravity.  317 

"V.  In  the  laft  place,  as  a  natural  confequence  of  Vacancies 
the  former  cafes,  there  will  be  great  cavities  or  va-nowtney 
cancies  formed  by  the  retreat  of  the  ftars  towards  the  "reoccp- 
various  centres  which  attract  them  ;  (o  that,  upon  the  ^  heaven* 
whole,  there  is  evidently  a  field  of  the  greateft  variety 
for  the  mutual  and  combined  attractions  of  the  heaven- 
ly bodies  to  exert  themfelves  in. 

"  From  this  theoretical  view  of  the  heavens,  which 
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Condufions  has  been  taken  from  a  point  not  lefs  diftant  in  time 
from  the  than  in  fpace,  we  will  now  retreat  to  our  own  retired 
flation,  in  one  of  the  planets  attending  a  flar  in  its 
great  combination  with  numberlefs  others  :  and  in  or- 
i  der  to  inveftigate  what  will  be  the  appearances  from 
this  contracted  fituation,  let  us  begin  with  the  naked 
eye'.  The  ftars  of  the  firft  magnitude,  being  in  all  pro- 
bability the  neareft,  will  furnifli  us  with  a  ftep  to  begin 
our  fcale.  Setting  off,  therefore,  with  the  diflance 
of  Sirius  or  Arcturus,  for  inftance,  as  unity,  we  will 
at  prefent  fuppofe,  that  thofe  of  the  fecond  magnitude 
'  are  at  double,  thofe  of  the  third  at  treble,  the  diflance, 
&c.  Taking  it  for  granted,  then,  that  a  liar  of  the 
feventh  magnitude  (the  fmalleft  fuppofed  vifible  with 
the  naked  eye)  is  about  feven  times  as  far  as  one  of 
the  firft,  it  follows,  that  an  obferver  who  is  inclofed  in 
a  globular  duller  of  ftars,  and  not  far  from  the  centre, 
will  never  be  able  with  the  naked  eye  to  fee  to  the  end 
of  it ;  for  fince,  according  to  the  above  eftimations, 
he  can  only  extend  his  view  to  about  feven  times  the 
diflance  of  Sirius,  it  cannot  be  expected  that  his  eyes 
ihould  reach  the  borders  of  a  duller  which  has  perhaps 
not  lefs  than  jo  ftars  in  depth  every  where  around 
him.  The  whole  univerfe  to  him,  therefore,  will  be 
comprifed  in  a  fet  of  conftellations  richly  ornamented 
with  fcattered  liars  of  all  fizes.  Or  if  the  united 
brightnefs  of  a  neighbouring  clufter  of  ftars  ihould,  in 
a  remarkable  clear  night,  reach  his  fight,  it  will  put 
on  the  appearance  of  a  fmall,  faint,  whitifh,  nebulous 
cloud,  not  to  be  perceived  without  the  greateft  atten- 
tion. Let  ns  fuppofe  him  placed  in  a  much  extended 
ftratum,  or  branching  clufter  of  millions  of  ftars,  fuch 
as  may  fall  under  the  third  form  of  nebula  already  con- 
sidered. Here  alfo  the  heavens  will  not  only  be  richly 
fcattered  over  with  brilliant  conftellations,  but  a  fhi- 
ning  zone  or  milky  way  will  be  perceived  to  furround 
the  whole  fphere  of  the  heavens,  owing  to  the  com- 
bined light  of  thofe  ftars  which  are  too  fmall,  that  is, 
too  remote  to  be  feen.  Our  obferver's  fight  will  be  fo 
confined,  that  he  will  imagine  this  fingle  collection  of 
ftars,  though  he  does  not  even  perceive  the  thoufandth 
part  of  them,  to  be  the  whole  contents  of  the  heavens. 
Allowing  him  now  the  ufe  of  a  common  telefcope,  he 
begins  to  fufpecl  that  all  the  milkinefs  of  the  bright 
path  which  furronnds  the  fphere  may  be  owing  to 
ftars.  He  perceives  a  few  clufters  of  them  in  various 
parts  of  the  heavens,  and  finds  alfo  that  there  are  a 
kind  of  nebulous  patches  :  but  ftill  his  views  are  not 
extended  to  reach  fo  far  as  to  the  end  of  the  ftratum 
in  which  he  is  fituated ;  fo  that  he  looks  upon  thefe 
patches  as  belonging  to  that  fyftem  which  to  him  feems 
to  comprehend  every  celeftial  object.  He  now  in- 
creafes  his  power  of  vifion  ;  and,  applying  himfelf  to 
a  clofe  obfervation,  finds  that  the  milky  way  is  indeed 
no  other  than  a  collection  of  very  fmall  ftars.  He 
perceives,  that  thofe  objects  which  had  been  called 
nebula,  are  evidently  nothing  but  clufters  of  ftars. 
Their  number  increafes  upon  him  ;  and  when  he  re- 
folves  one  nebula  into  ftars,  he  difcovers  ten  new  ones 
which  he  cannot  refolve.  He  then  forms  the  idea  of 
immenfe  ftrata  of  fixed  ftars,  of  clufters  of  ftars  and  of 
nebulae ;  till,  going  on  with  fuch  interefting  obferva- 
tions,  he  now  perceives,  that  all  thefe  appearances 
mull  naturally  arife   from  the  confined  fituation  in 


which  we  are  placed.  Confined  it  may  juftly  be  called, 
though  in  no  lefs  a  fpace  than  what  appeared  before  to 
be  the  whole  region  of  the  fixed  ftars,  but  which  now 
has  aftumed  the  lhape  of  a  crookedly  branching  nebula  ; 
not  indeed  one  of  the  leail,  but  perhaps  very  far  from 
being  the  mod  confiderable,  of  thofe  numberlefs  clu- 
fters that  enter  into  the  conftruction  of  the  heavens." 

Our  author  now  proceeds  to  (how  that  this  theoretical 
view  of  the  heavens  is  perfectly  confiftent  with  facts, 
and  feems  to  be  confirmed  by  a  feries  of  obfervations. 
Many  hundreds  of  nebulse  of  the  firft  and  fecond  forms 
are  to  be  feen  in  the  heavens  ;  and  their  places,  he 
fays,  will  hereafter  be  pointed  out ;  many  of  the  third 
form  defcribed,  and  inftances  of  the  fourth  related  ; 
a  few  of  the  cavities  mentioned  in  the  fifth  particu- 
larifed,  though  many  more  have  been  already  obferved  : 
fo  that,  "  upon  the  whole  (fays  he),  I  believe  it  will 
be  found,  that  the  forgoing  theoretical  view,  with  all 
its  confequential  appearances,  as  feen  by  an  eye  inclo- 
fed in  one  of  the  nebulse,  is  no  other  than  a  drawing 
from  nature,  wherein  the  features  of  the  orijiinal  have 
been  clofely  copied  :  and  I  hope  the  refemblance  will 
not  be  called  a  bad  one,  when  it  {hall  be  confidered. 
how  very  limited  muft  be  the  pencil  of  an  inhabitant 
of  fo  fmall  and  retired  a  portion  of  an  indefinite  fy- 
ftem in  attempting  the  picture  of  fo  unbounded  an  ex- 
tent." 

Mr  Herfchel  next  prefent  us  with  a  long  table  of 
ftar-gauges,  or   accounts  of  the  number   of  ftars  at 
once  in  the  field  of  his  telefcope,  which  go  as  high  as 
588  ;  after  which  he  propofes  the  following 
Problem. 

"  The  ftars  being  fuppofed  nearly  equally  fcattered, 
and  their  number,  in  a  field  of  view  of  a  known  an* 
gular  diameter,  being  given,  to  determine  the  length 
of  the  vifual  ray. 

"  Here,  the  arrangement  of  the  ftars  not  being  fix- 
ed upon,  we  muft  endeavour  to  find  which  way  they 
may  be  placed  fo  as  to  fill  a  given  fpace  mod  equally. 
Suppofe  a  rectangular  cone  cut  into  fruftula  by  many 
equidiftant  planes  perpendicular  to  the  axis  ;  then,  if 
one  ftar  be  placed  at  the  vertex  and  another  in  the 
axis  at  the  firft  interferon,  fix  ftars  may  be  fet  around 
it  fo  as  to  be  equally  diftant  from  one  another  and  from 
the  central  ftar.  Thefe  pofitions  being  carried  on  in 
the  fame  manner,  we  fhall  have  every  ftar  within  the 
cone  furrounded  by  eight  others  at  an  equal  diflance 
from  that  ftar  taken  at  a  centre.  Fig.  100  contains 
four  fections  of  fuch  a  cone  diftinguilhed  by  alternate 
fhades  ;  which  will  be  fufficient  to  explain  what  fort  of 
arrangements  I  would  point  out. 

"  The  feries  of  the  number  of  ftars  contained  in 
the  feveral  feftions  will  be  1,  7,  19,  37,  61,  91,  &c. 
which,  continued  to  n  terms,  the  fum  of  it,  by  the 

n — i   ,,         n — 1 

differential  method,  will  be  na+n a  +» 

2  2 

"~2  dtt,&c.  where  a  is  the  firft  term,  d',  d" ,  d"',  &c. 

3 
the  firft,  fecond,  and  third  differences.  Then,fince  *»=i, 
d'  —  b,  d"=:6,  d'"=o,  thefum  of  the  feries  will  be  n». 
Let  S  be  the  given  number  of  ftars;  1  the  diameter  of 
the  bafe  of  the  field  of  view ;  and  B  the  diameter  of  the 
great  rectangular  cone  ;  and  by  trigonometry  we  fhall 
3  O  2  have 
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Tang.  I;  field 
of  a  telefcope  is  a  cone,  we  fhall  have  its  folidity  to 
that  of  the  great  cone  of  the  liars  formed  by  the  a- 
bove  construction,  as  the  fquare  of  the  diameter  of  the 
bafe  of  the  field  of  view  to  the  fquare  of  the  diameter 
of  the  great  cone,  the  height  of  both  being  the  fame  ; 
and  the  itars  in  each  cone  being  in  the  ratio  of  the  fo- 

lidity,  as  being  equally  fcattcred,  we  have  «  =  VB'S  ; 
and  the  length  of  the  vifual  ray=« — I,  which  was 
to  be  determined."     Another  folution  of  this  problem, 
on  the  fuppofition  of  another  arrangement  of  ftars,  is 
X2i       given  ;  but  Mr  Herfchel  prefers  the  former. 
Proofs  of        From  the  data  now  laid  down,  Mr  Herfchel  next 
our  fidereal  endeavours  to  prove  that  the  earth  is  'the  planet  of 
fyftem  be-  a  fl-ar  belonging  to  a  compound  nebula  of  the  third 
inSancbu_  form.'     "  I  (hall  now  (fays  he)  proceed  to  fliow,  that 
the  ftupendous  fidereal  fyftem  we  inhabit,  this  extenfive 
ftratum,  and  its  fecondary  branch,  confifting  of  many 
millions  of  ftars,  is  in  all  probability  a  detached  nebula. 
In  order  to  go  upon  grounds  that  feem  to  me  to  be  ca- 
pable of  great  certainty,  they  being  no  lefs  than  an 
actual  furvey  of  the  boundaries  of  our  fidereal  fyftem, 
which  I  have  plainly  perceived  as  far  as  I  have  yet 
gone  round  it,  every  where  terminated,  and  in  moft 
places  very  narrowly  too,  it  will  be  proper  to  fliow  the 
length  of  my  founding  line,  if  I  may  fo  call  it,  that 
it  may  appear  whether  it  was  fufficiently  long  for  the 
424       purpofe. 
Length  of       "  In  the  moft  crowded  parts  of  the   milky-way,  I 
the  line  by  have  had  fields  of  view  that  contained  no  fewer  than 
which  Mr    588   ftars,  and  thefe  were  continued  for  many  mi. 
Herfchel     nures ;  fo  that  in  one  quarter  of  an  hour's  time  there 

.neafures     paffedl  no  lefs  than  116,000  ftars  through  the  field  of 
thchcavens*.  -  .   ..  '  .,  •»        ,     .         , 

view  or  my  telelcope.  Now,  it  we  compute  the  length 

of  the  vifual  ray,  by  putting  S  =  j88,  and  the  diame- 
ter of   the  field  of  view  15   minutes,  we  fhall  find 

3      — 

v.  —  j  B  "  S=4o8;  h  that  it  appears  the  length  of 
what  I  have  called  my  Sounding  Line,  or  n — 1,  was 
not  probably  lefs  than  497  times  the  diftance  of  Sirius 
from  the  fun. 

"  It  may  feem  inaccurate  that  we  fhould  found  an 
argument  on  the  ftars  being  equally  fcattered,  when,  in 
all  probability,  there  may  not  be  any  two  of  them  in 
the  heavens  whole  mutual  diftance  {hall  be  equal  to 
that  of  any  other  two  given  ftars  :  but  it  fliould  be 
confidered,  that  when  we  take  all  the  ftars  collectively, 
there  will  be  a  mean  diftance  which  may  be  affiimed 
as  the  general  one  ;  and  an  argument  founded  on  fuch 
alj  a  fuppofition  will  have  in  its  favour  the  greatert  pro- 
Clufler  of  bability  of  not  being  far  (hort  of  truth.  And  here  I 
ftars  dc-  muft  obferve,  that  the  difference  between  a  crowded 
place  and  a  clufter  (none  of  the  latter  being  put  into 
the  gauge  table),  may  eafily  be  perceived  by  the  ar- 
rangement as  well  as  the  fize  and  mutual  diftance  of 
the  ftars  :  for  in  a  clufter  they  are  generally  not  only 
rcfembling  each  other  pretty  nearly  in  fize,  but  a  cer- 
tain uniformity  of  diftance  alfo  takes  place  :  they  are 
more  and  more  accumulated  towards  the  centre,  and  put 
on  all  the  appearances  which  we  fliould  naturally  expect 
from  a  number  of  them  collected  into  a  group  at  a 
certain  diftance  from  us.  On  the  other  hand,  the  rich 
parts  of  the  milky-way,  as  well  as  thofe  in  the  diftant 


fined. 


broad  parts  of  the  ftratum,  confift  of  a  mixture  of  ftars  Conclufionj 
of  all  poflible  fizes,  that  are  feemingly  placed  without  flom   the 
any  particular  apparent  order.     Perhaps  we  mio-ht  re-  foregoing 
collect,  that  a  greater  condenfation  towards  the  centre  APPear" 
of  our  fyftem  than  towards  the  borders  of  it  fliould  be  ?Dces^      f 
taken  into  consideration  ;  but  with  a  nebula  of  the 
third  form,  containing  fuch  various  and  extenfive  com- 
binations as  I  have  found  to  take  place  in  ours,  this 
circumftance,  which  in  one  of  the  firft  form  would  be 
of  considerable  moment,  may,  I  think,  be  fafely  ne- 
glected. 

"  If  fome  other  high  gauge  be  felected  from  the 
table,  fuch  as  472  or  344,  the  length  of  the  vifual  ray 
will  be  found  461  and  415.  And  although  in  confe- 
quence  of  what  has  been  faid,  a  certain  degree  of 
doubt  may  be  left  about  the  arrangement  and  fcatter- 
ing  of  the  ftars,  yet  when  it  is  recollected,  that  in  thofe 
parts  of  the  milky-way,  where  thefe  high  gauges  were 
taken,  the  ftars  were  neither  fo  fmall  nor  fo  crowded 
as  they  muft  have  been,  on  a  fuppofition  of  a  much 
farther  continuance  of  them,  when  certainly  a  milky 
or  nebulous  appearance  muft  have  come  on,  I  need, 
not  fear  to  have  over- rated  the  extent  of  my  vifual  ray  ; 
and  indeed  every  thing  that  can  be  faid  to  Ihorten  it 
will  only  contract  the  limits  of  our  nebula;,  as  it  has  in 
moft  places  been  of  fufficient  length  to  go  far  beyond 
the  bounds  of  it.  Thus  in  the  fides  of  our  ftratum,  44. 
oppolite  to  our  fituation  in  it,  where  the  gauges  often  Extent  of 
run  below  5,  our  nebulas  cannot  extend  to  100  times  our  nebula 
the  diftance  of  Sirius  ;  and  the  fame  telefcope  which 
could  fliow  588  ftars  in  a  field  of  view  of  15  minutes, 
muft  certainly  have  prefented  me  alfo  with  the  ftars  in 
thefe  fituations,  had  they  been  there.  If  we  fliould 
anfwer  this  by  obferving,  that  they  might  be  at  too 
great  a  diftance  to  be  perceived,  it  will  be  allowing 
that  there  muft  at  leaft  be  a  vacancy  amounting  to  the 
length  of  a  vifual  ray,  not  fliort  of  400  times  the  di- 
ftance of  Sirius  :  and  this  is  amply  fufficient  to  make 
our  nebulas  a  detached  one.  It  is  true,  that  it  would 
not  be  confident  confidently  to  affirm  that  we  were  on 
an  ifland,  unlefs  we  had  found  ourfelves  every  where 
bounded  by  the  ocean  ;  and  therefore  I  fliall  go  no  far- 
ther than  the  gauges  will  authorife  :  but  confidering 
the  little  depth  of  the  ftratum  in  all  thofe  places  which 
have  been  actually  ganged,  to  which  muft  be  added  all 
the  intermediate  parts  that  have  been  viewed  and  found 
to  be  much  like  the  reft,  there  is  but  little  room  to  ex- 
pect a  connection  between  our  nebula  and  any  of  the 
neighbouring  ones.  A  telefcope,  with  a  much  larger 
aperture  than  my  prcfent  one,  grafping  together  a 
greater  quantity  of  light,  and  thereby  enabling  us  to 
fee  farther  into  fpacc,  will  be  the  fureft  means  of  com- 
pleting and  eftabliihing  the  arguments  that  have  been 
ufed  :  for  if  our  nebula  is  not  abfolutely  a  detached 
one,  I  am  firmly  perfuaded  that  an  inftrnment  may  be 
made  large  enough  to  difcover  the  places  where  the 
.ftars  continue  onwards.  A  very  bright  milky  nebnlo- 
lity  muft  there  undoubtedly  come  on,  fince  the  ftars  in 
a  field  of  view  will  increafe  in  the  ratio  of  «3  greater 
than  that  of  the  cube  of  the  vifual  ray.  Thus,  if  588 
ftars  in  a  given  field  of  view  are  to  be  feen  by  a  ray  of 
497  times  the  diftance  of  Sirius,  when  this  is  length- 
ened to  1000,  which  is  but  little  more  than  double  the 
former,  the  number  of  liars  in  the  fame  field  of  view 

will 
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nzzr+i ;  and  a  telefcope  with  a  threefold  power  of 
extending  into  fpace,  or  with  a  ray  of  ijoo,  which  I 
think  may  eafily  be  conftrudted,  will  give  us  16,096 
ftars.  Nor  would  thefe  be  fo  clofe,  but  that  a  good 
power  applied  to  fuch  an  inftrument  might  eaiily  dif- 
tinguiih them  ;  for  they  need  not,  if  arranged  in  re- 
gular fquares,  approach  nearer  to  each  other  than 
6". 27:  but  the  milky  nebulofity  I  have  mentioned, 
would  be  produced  by  the  numberlefs  ftars  beyond 
them,  which,  in  one  refpect,  the  vifual  ray  might  alfo 
be  faid  to  reach.  To  make  this  appear,  we  muft  re- 
turn to  the  naked  eye;  which,  as  we  have  before  efti- 
mated,  can  only  fee  the  ftars  of  the  feventh  magnitude 
fo  as  to  diftinguiih  them  :  but  it  is  neverthelefs  very 
evident,  that  the  united  luftre  of  millions  of  ftars,  fuch 
as  I  fuppofe  the  nebula  in  Andromeda  to  be,  will 
reach  our  fight  in  the  ihape  of  a  very  fmall  faint  nebu- 
lofity ;  fince  the  nebula  of  which  I  fpeak  may  eafily 
be  feen  in  a  fine  evening.  In  the  fame  manner,  my 
prefent  telefcope,  as  I  have  argued,  has  not  only  a 
vifual  ray  that  will  reach  the  ftars  at  497  times  the 
diftance  of  Sirius,  fo  as  to  diftinguiih  them,  and  pro- 
bably much  farther,  but  alfo  a  power  of  Ihowing  the 
united  luftre  of  the  accumulated  ftars  that  compofe  a 
milky  nebulofity  at  a  diftance  far  exceeding  the  former 
limits ;  fo  that  from  thefe  considerations  it  appears 
again  highly  probable,  that  my  prefent  telefcope  not 
Ihowing  fuch  a  nebulofity  In  the  milky-way,  goes  al- 
ready far  beyond  its  extent :  and  confequently  much 
more  would  an  inftrument,  fuch  as  I  have  mentioned, 
remove  all  doubt  on  the  fubject,  both  by  ihowing  the 
ftars  in  the  continuation  of  the  ftratum,  and  by  expo- 
fing  a  very  ftrong  milky  nebulofity  beyond  them,  that 
could  no  longer  be  miftaken  for  the  dark  ground  of 
the  heavens. 

"  To  thefe  arguments,  which  reft  on  the  firm  bafis 
of  a  feries  of  obfervation,  we  may  add  the  following 
in  favour  of  confiderations  drawn  from  analogy.  Among  the  great 
lusdoc-  number  of  nebulas  which  I  have  now  already  feen,  a- 
mounting  to  more  than  900,  there  are  many  which  in 
all  probability  are  equally  extenfive  with  that  which 
We  inhabit;  and  yet  they  are  all  feparated  from  each 
other  by  very  confiderable  intervals.  Some,  indeed, 
there  are  thatfeemto  be  double  and  treble;  and  though 
with  moft  of  thefe  it  may  be  that  they  are  at  a  very 
great  diftance  from  each  other,  yet  we  allow  that 
ibme  fuch  conjunctions  really  are  to  be  found  ;  nor  is 
this  what  we  mean  to  exclude.  But  then  thefe  com- 
pound, or  double  nebulas,  which  are  thofe  of  the  third 
and  fourth  forms,  11  ill  make  a  detached  link  in  the 
great  chain.  It  is  alfo  to  be  fuppofed,  that  there  may 
be  Come  thinly  fcattered  folitary  ftars  between  the  large 
interfaces  of  nebulas ;  which  being  fituated  fo  as  to  be 
nearly  equally  attracted  by  the  feveral  clnfters  when 
they  were  forming,  remain  nnalTociated :  and  though 
we  cannot  expect,  to  fee  thofe  ftars  on  account  of  their 
vaft  diftance,  yet  we  may  well  prefume  that  their  num- 
ber cannot  be  very  confiderable  in  comparifon  to  thofe 
that  are  already  drawn  into  fyftems :  which  conjecture 
is  alfo  abundantly  confirmed  in  lituations  where  the 
nebulas  areVear  enough  to  have  their  ftars  vifible  ;  for 
they  arc  all  infulated,  and  generally  to  be  feen  upon  a 
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very  clear  and  pure  ground,  without  any  ftar  near  them 
that  might  be  thought  to  belong  to  them.  And  though 
I  have  often  feen  them  in  beds  of  ftars,  yet  from  the 
fize  of  thefe  latter  we  may  be  certain,  that  they  were 
much  nearer  to  us  than  thofe  nebulas,  and  belonged 
undoubtedly  to  ourown  fyftem. 

Having  thus  determined  that  the  vifible  fyftem  of 
nature,  by  us  called  the  univerfe,  confiding  of  all  the 
celeftial  bodies  and  many  more  than  can  be  feen  by 
the  naked  eye,  is  only  a  group  of  ftars  or  funs  with 
their  planets,  conftttufing  one  of  thofe  patches  called  a 
nebula,  and  perhaps  not  one  ten  thoufandth  part  of 
what  is  really  the  univerfe,  Mr  Herfchel  goes  on  to 
delineate  the  figure  of  this  vail  nebula,  which  he  is  of 
opinion  may  now  be  done ;  and  for  this  purpofe  he 
gives  a  table,  calculating  the  diftance  of  the  ftars  which 
form  its  extreme  boundaries,  or  the  length  of  the  vi- 
fual ray  in  different  parts,  by  the  number  of  ftars  con- 
tained in  the  field  of  his  telefcope  at  different  times, 
according  to  the  principles  already  laid  down.  He 
does  not,  however,  as  yet  attempt  the  whole  nebula, 
but  of  a  particular  fection,  reprefented  fig.  160.  "  I 
have  taken  one  (fays  he)  which  paiTes  through  the 
poles  of  our  fyftem,  and  is  at  rectangles  to  the  con- 
junction of  thebranches,  which  I  have  called  its  lergtfi. 
The  name  of  poles  feemed  to  me  not  improperly  ap- 
plied to  thofe  points  which  are  90  degrees  diftant  from 
a  circle  pafling  along  the  milky  way  ;  and  the  north 
pole  is  here  fuppofed  to  be  fituated  in  right  afcenfion 
1 86°,  and  polar  diftance  (that  is  from  the  pole  com- 
monly fo  called)  580.  The  fection  is  one  which  makes 
and  angle  of  35  degrees  with  our  equator,  eroding  it  in 
124^  and  304^  degrees.  A  celeftial  globe,  adjufted 
to  the  latitude  of  55°  north,  and  having  «■  Ceti  near 
the  meridian,  will  have  the  plane  of  this  fection  point- 
ed out  by  the  horizon.  The  vifual  rays  are  to  be  pro- 
jected on  the  plane  of  the  horizon  of  the  latitude  juft 
mentioned,  which  may  be  done  accurately  enough  by 
a  globe  adjufted  in  the  manner  directed.  The  ftars  in 
the  border,  which  are  marked  larger  than  the  reft,  are 
thofe  pointed  out  by  the  gauges.  The  intermediate 
parts  are  filled  up  by  fmaller  ftars,  arranged  is  ftraighc 
lines  between  the  gauged  ones.  From  this  figure, 
which  I  hope  is  not  a  very  inaccurate  one,  we  may  fee 
that  our  nebula,  as  we  obferved  before,  is  of  the  third 
form  ;  that  is,  a  very  extenfive,  branching,  compound 
congeries  of  many  millions  of  ftars,  which  moft  pro- 
bably owes  its  origin  to  many  remarkably  large,  as 
well  as  pretty  clofely  fcattered  fmall  ftars,  that  may 
have  drawn  together  the  reft.  iNow  to  have  fome  idea 
of  the  wonderful  extent  of  this  fyftem,  I  muft  obferve, 
that  this  fection  of  it  is  drawn  upon  a  fcale  where  the 
diftance  of  Sirius  is  no  more  than  the  80th  part  of  an 
inch  ;  fo  that  probably  all  the  ftars,  which  in  the  fineft 
nights  we  are  able  to  diftinguiih  with  the  naked  eye, 
may  be  comprehended  within  a  fphere  drawn  round 
the  large  ftar  near'the  middle,  reprefenting  our  fitna- 
tion  in  the  nebula  of  lefs  than  half  a  quarter  of  an  inch 
radius." 

Mr  Herfchel  now  proceeds  to  offer  fome  further 
thoughts  on  the  origin  of  the  nebulous  ftnua  of  the 
heavens ;  in  doing  which  he  gives  fome  hints  concern- 
ing the  antiquity  of  them.  "  If  it  were  poflible  (fays 
he)  to  diftinguiih  between  the  parts  of  an  indefinitely 
extended  whole,  the  nebula  we  inhabit  might  be  faid 
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to  be  one  that  has  fewer  marks  of  antiquity  than  any 
of  the  reft.  To  explain  this  idea  perhaps  more  clear- 
ly, we  lhould  recoiled,  that  thecondenfation  of  chillers 
of  liars  has  been  afcribed  to  a  gradual  approach  ;  and 
whoever  reflects  on  the  number  of  ages  that  muft  have 
palled  before  fome  of  the  clufters  that  are  to  be  found 
in  my  intended  catalogue  of  them  could  be  fo  far  con- 
denfed  as  we  find  them  at  prefent,  will  not  wonder  if 
I  afcribe  a  certain  air  of  youth  and  vigour  to  many 
very  regularly  fcattered  regions  of  our  fidereal  ftratum. 
There  are,  moreover,  many  places  in  it  in  which,  if  we 
may  judge  from  appearances,  there  is  the  greateft  rea- 
fon  to  believe  that  the  liars  are  drawing  towards  fecon- 
dary  centres,  and  will  in  time  feparate  into  clufters,  fo 
as  to  occalion  many  fubdivilions.  Hence  we  may  fur- 
mife,  that  when  a  nebulous  ftratum  confifts  chiefly  of 
nebulae  of  the  firfl  and  fecond  forms,  it  probably  owes 
its  origin  to  what  may  be  called  the  decay  of  a  great 
compound  nebula  of  the  third  form  ;  and  that  the  fnb- 
divilions  which  happened  to  it  in  length  of  time,  occa- 
lioned  all  the  fmall  nebulas  which  fprung  from  it  to  lie 
in  a  certain  range,  according  as  they  were  detached 
from  the  primary  one.  In  like  manner,  our  fyftem, 
after  numbers  of  ages,  may  very  pollibly  become  divi- 
ded fo  as  to  give  rife  to  a  ftratum  of  two  or  three 
hundred  nebulae ;  for  it  would  not  be  difficult  to  point 
out  fo  many  beginning  or  gathering  clufters  in  it. 
This  throws  a  confiderable  light,  upon  that  remarkable 
collection  of  many  hundreds  of  nebula  which  are  to 
be  feen  in  what  I  have  called  the  nebulous  ftratum  in 
Coma  Berenices.  It  appears  from  the  extended  and 
branching  figure  of  our  nebula,  that  there  is  room  for 
the  decompofed  fmall  nebula:  of  a  large  redncedformer 
great  one  to  approach  nearer  to  us  in  the  fides  than  in 
any  other  parts.  Nay,  pofllbly  there  might  originally 
be  another  very  large  joining  branch,  which  in  time 
became  feparated  by  the  condenfaiion  of  the  ftars  : 
and  this  may  be  the  reafon  of  the  little  remaining 
breadth  of  our  fyftem  in  that  very  place  ;  for  the  ne- 
bulae of  the  ftratum  of  the  Coma  are  brighteftand  moil 
crowded  juft  oppofite  to  our  fituation,  or  in  the  pole 
of  our  fyftem.  As  foon  as  this  idea  was  fuggefted,  I 
tried  alio  the  oppofite  pole  ;  where  accordingly  I  have 
met  with  a  great  number  of  nebulx,  though  under  a 
much  more  fcattered  form. 

"  Some  parts  of  our  fyftem  indeed  feem  already  to 
have  fuftained  greater  ravages  of  time  than  others  : 
for  inftance,  in  the  body  of  the  Scorpion  is  an  open- 
ing or  hole,  which  is  probably  owing  to  this  caufe. 
It  is  at  leaft  four  degrees  broad  ;  but  its  height  I  have 
not  yet  afcertained.  It  is  remarkable,  that  the  8o 
Nebulenfe  Jans  Etoiles  of  the  Connoiffance  des  Temps, 
which  is  one  of  the  richefl  and  moft  comprefled  clu- 
fters of  fmall  ftars  I  remember  to  have  feen,  is  fituated 
jilt  on  the  weft  border  of  it,  and  would  almoft  autlio- 
rife  a  fufpicion  that  the  ftars  of  which  it  is  compofed 
were  collected  from  that  place,  and  had  left  the  vacan- 
cy. What  adds  not  a  little  to  this  furmife  is,  that 
the  fame  phenomenon  is  once  more  repeated  with  the 
fourth  cinder  of  the  Connoiffance  des  Temps  ;  which  is 
alfo  on  the  weftern  border  of  another  vacancy,  and  has 
moreover  a  fmall  miniature  cluftcr,  or  eafily  refolvable 
nebula,  of  about  i\  minutes  in  diameter  north,  follow- 
ing it  at  no  very  great  diftance. 

"  There  is  a  remarkable  purity  or  clearnefs  in  the 


heavens  when  we  look  out  of  our  ftratum  at  the  fides ;  Conclufioni 
that  is,  towards  Leo,  Virgo,  and  Coma  Berencies  on  from  'he 
one  hand,  and  towards  Cetus  on  the  other;  whereas  foreg01"g 
the  ground  of  the  heavens  becomes  troubled  as  we  ap-  AWe: 
proach  towards  the  length  or   height  of  it.    Thefe        I 
troubled   appearances  are  eafily  to  be   explained   by 
afcribing  them  to  fome  of  the  diftant  draggling  ftars 
that  yield  hardly  light  enough  to  be  diftinguilhed. 
And  I  have  indeed  often  experienced  this  to  be  the 
caufe,  by  examining  thefe  troubled  fpots  for  a  long 
while  together,  when  at  laft  I  generally  perceived  the 
ftars  which  occafioned  them.     But  when  We  look  to- 
wards the  poles  of  our  fyftem,  where  the  vifual  ray  does 
not  graze  along  the  fide,  the  ftraggling  ftars  will  of 
courfe  be  very  few  in  number  :    and  therefore  the 
ground  of  the  heavens  will  aflume  that  purity  which 
I   have  always  obferved  to  take   place  in  thofc  re- 
gions." sift 

Thus,  then,  according  Mr  Herfchel,  the  univerfe  Univerfe 
confifts  of  nebula,  or  innumerable  collections  of  innu-  compofed 
merablc  ftars,  each  individual  of  which  is  a  fun  not  on-     nebuli»• 
ly  equal,  but  much  fuperior  to  ours :  at  leaft  if  the 
words  of  Mr  Nicholfon  have  any  weight ;  for  he  tells 
us,  that  "  each  individual  fun  is  deftined  to  give  light  Nat.  Phil. 
to  hundreds  of  worlds  that  revolve  about  it,  but  which  165.166. 
can  no  more  be  feen  by  us,  on  account  of  their  great  Fb'iad.Eilit. 
diftance,  than  the  folar  planets  can  be  feen  from  the 
fixed  ftars."     "  Yet  (continues  he),  as  in  this  unex- 
plored, and  perhaps  unexplorable,  abyfs  of  fpace,  it  is 
no  neceflary  condition  that  the  planets  fhould  be  of  the 
fame  magnitudes  as  thofe  belonging  to  our  fyftem,  it  is 
not  impoffible  but  that  planetary  bodies  may  be  difcovered 
among  the  double  and  treble  ftars." 

Though  in  the  above  extracts  from  Mr  Herfchcl'S 
papers,  the  words  condenfation,  clufters,  &c.  of  ftars 
frequently  occur,  we  are  by  no  means  from  thence  to 
imagine  that  any  of  the  celeftial  bodies  in  our  nebulas 
are  nearer  to  one  another  than  we  are  to  Sirius,  whole 
diftance  is  fuppofed  not  to  be  lefs  than  400,000  times 
that  of  the  fun  from  us,  or  38  millions  of  millions  of 
miles.  The  whole  extent  of  the  nebula  being  in  fome 
places  near  Joo  times  as  great,  muft  be  fuch,  that  the 
light  of  a  ftar  placed  at  its  extreme  boundary,  fuppo- 
fing  it  to  fly  with  the  velocity  of  12  millions  of  miles 
every  minute,  muft  have  taken  near  3000  years  to 
reach  ns.  Mr  Herfchel,  however,  is  by  no  means  of 
opinion,  that  our  nebula  is  the  moft  confiderable  in 
the  univerfe.  "  As  we  are  ufed  (fays  he  to  call  the 
appearance  of  the  heavens,  where  it  is  furrounded  with 
a  bright  zone,  the  milky-way,  it  may  not  be  amifs  to 
point  out  fome  other  very  remarkable  nebulae,  which 
cannot  well  be  lefs,  but  are  probably  much  larger,  than 
our  own  fyftem ;  and  being  alfo  extended,  the  inhabi- 
tants of  the  planets  that  attend  the  ftars  which  compofe 
them,  muft  likewife  perceive  the  fame  phenomena :  for 
which  reafon  they  may  alfo  be  called  milky  ways,  by  way 
of  dillinction.  tig 

"  My  opinion  of  their  fize  is  grounded  on  the  fol-  Of  the  fize 
lowing  obfervations :  There  are  many  round  nebulas  of  and  di- 
the  firft  form,  of  about  five  or  fix  minutes  in  diameter,  fta""  of 
the  ftars  of  which  I  can  fee  very  diftinclly  ;  and  on  ne  u  *' 
comparing  them   with  the  vifual  ray  calculated  from 
fome  of  my  long  guages,  I  fuppofe  by  the  appearance 
of  the  fmall  ftars  in  thole  guages,  that  the  centres  of 
thefe  round  nebulse  may  be  600  times  the  diftance  of 
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Conclufions  Siritis  from  ns." — He  then  goes  on  to  tell  us,  that  the 
from  the  ftars  in  fuch  nebulas  are  probably  twice  as  much  con- 
denfed  as  thofe  of  our  fyftem;  otherwife  the  centre  of 
it  would  not  be  lefs  than  6000  times  the  diftance  of 
Sirius  from  us ;  and  that  it  is  probably  much  under- 
rated by  fuppoling  it  only  600  times  the  diftance  of 
that  ftar. 

"  Some  of  thefe  round  nebulas  (fays  Mr  Herfchel), 
have  others  near  them,  perfectly  fimilarin  form,  colour, 
and  the  distribution  of  ftars,  but  of  only  half  the  dia- 
meter: and  the  ftars  in  them  feem  to  be  doubly  crowd- 
ed, and  only  at  about  half  the  diftance  from  each  other. 
They  are  indeed  fo  fmall,  as  not  to  be  vifible  without 
the  utmoft  attention.  I  fuppofe  thefe  miniature  nebulas 
to  be  at  double  the  diftance  of  the  firft.  An  inftance 
equally  remarkable  and  inftructive  is  a  cafe  where,  in 
the  neighbourhood  of  two  fuch  nebulas  as  have  been 
mentioned,  I  met  with  a  third  fimilar,  refolvable,  but 
much  fmaller  and  fainter  nebula.  The  ftars  of  it  are 
no  longer  to  be  perceived ;  but  a  refemblance  of  colour 
with  the  former  two,  and  its  diminished  fize  and  light, 
may  well  permit  us  to  place  it  at  full  twice  the  diftance 
of  the  fecond,  or  about  four  or  five  times  the  diftance 
of  the  firft.  And  yet  the  nebulofity  is  not  of  the  milky 
kind;  nor  is  it  fo  much  as  difficultly  refolvable  or  co- 
lourlefs.  Now  in  a  few  of  the  extended  nebulas,  the 
light  changes  gradually,  fo  as  from  the  refolvable  to 
approach  to  the  milky  kind  ;  which  appears  to  mean 
indication,  that  the  milky  light  of  nebulas  is  owing  to 
their  much  greater  diftance.  A  nebula,  therefore, 
whofe  light  is  perfectly  milky,  cannot  well  be  fuppofed 
to  be  at  lefs  than  fix  or  eight  thoufand  times  the  dif- 
tance of  Sirius ;  and  though  the  numbers  here  affirmed 
are  not  to  be  taken  otherwife  than  as  very  coarfe  ef- 
timates,  yet  an  extended  nebula,  which  in  an  oblique 
fituation,  where  it  is  poffibly  forefliortened  by  one-half, 
two-thirds,  or  three-fourths  of  its  length,  fubtends  a 
degree  or  more  in  diameter,  cannot  be  otherwife  than 
of  a  wonderful  magnitude,  and  may  well  out-vie  our 
milky-way  in  grandeur." 

Mr  Herfchel  next  proceeds  to  give  an  account  of  fe- 
veral  remarkable  nebulas,  and  then  concludes  thus. 
Vaftfength  "  Now,  what  great  length  of  time  muft  be  required 
of  time  re-  to  produce  thefe  effects  (the  formation  of  nebulas)  may 
eafily  be  conceived,  when,  in  all  probablility,our  whole 
fyftem,  of  about  800  ftars  in  diameter,  if  it  were  feen 
at  fuch  a  diftance  that  one  end  of  it  might  affiime  the 
refolvable  nebulofity,  would  not,  at  the  other  end, 
prefent  us  with  the  irrefolvable,  much  lefs  with  the 
colourlefs  and  milky,  fort  of  nebulofities."  Great  in- 
deed muft  be  the  length  of  time  requisite  for  fuch  dif- 
tant  bodies  to  form  combinations  by  the  laws  of  attrac- 
tion, fince,  according  to  the  diftances  he  has  affiimed, 
the  light  of  fome  of  his  nebulas  muft  be  thirty- fix  or 
forty-eight  thoufand  years  in  arriving  from  them  to  us. 
It  would  be  worth  while  then  to  inquire,  whether  at- 
traction is  a  virtue  propagated  in  time  or  not ;  or  whe- 
ther it  moves  quicker  or  (lower  than  light  ? 

In  the  courfe  of  Mr  Herfchel's  obfervations  and  in- 

ftars'donot  quiries  concerning  the  ftructure  of  the  heavens,  an  ob- 

fallupon     jection   occurred,    that  if  the  different  fyftems  were 

oneanother  formed  by  the  mutual  attractionsof  the  ftars,  the  whole 

would  be  in  danger  of  deftruition  by  the  falling  of 

them  one  upon  another.     A  fufficient  anfwer  to  this, 

he  thinks,  is,  that  if  we  can  really  prove  the  fyftem  of 
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the  univerfe  to  be  what  he  has  faid,  there  is  no  doubt 
but  that  the  great  Author  of  it  has  amply  provided 
for  the  prefervation  of  the  whole,  though  it  fhould  not 
appear  to  us  in  what  manner  this  is  effected.  Several 
circumftances,  however,  he  is  of  opinion,  manifeftly 
tend  to  a  general  prefervation;  as,  in  the  firft  place, 
the  indefinite  extent  of  the  fidereal  heavens;  which 
muft  produce  a  balance  that  will  effectually  feenre  all 
the  great  parts  of  the  whole  from  approaching  to  each 
other.  "  There  remains  then  (fays  he)  only  to  fee 
how  the  particular  ftars  belonging  to  feparate  clufters 
are  prevented  from  rufliing  on  to  their  centres  of  at- 
traction." This  he  fuppofes  may  be  done  by  projec- 
tile forces ;  "  the  admiffion  of  which  will  prove  fuch 
a  barrier  againft  the  feeming  deftructive  power  of  at- 
traction, as  to  fecure  from  it  all  the  ftars  belonging  to 
a  clufter,  if  not  for  ever,  at  leaft  for  millions  of  ages. 
Belides,  we  ought  perhaps  to  look  upon  fuch  clufters, 
and  the  destruction  of  a  ftar  now  and  then  in  fome 
thoufands  of  ages,  as  the  very  means  by  which  the 
whole  is  preferved  and  renewed.  Thefe  clufters  may 
be  the  laboratories  of  the  univerfe,  wherein  the  molt 
falutary  remedies  for  the  decay  of  the  whole  are  pre- 
pared." 

In  fpeaking  of  the  planetary  nebulas,  by  which  name 
he  diftinguifhes  thofe  fpots  that  are  all  over  equally  lu- 
minous, he  fays,  "  if  we  fhould  fuppofe  them  to  be 
fingle  ftars  with  large  diameters,  we  ffiall  find  it  diffi- 
cult to  account  for  their  not  being  brighter,  unlefs  we 
fhould  admit  that  the  intrinfic  light  of  fome  ftars  may 
be  very  much  inferior  to  that  of  the  generality ;  which, 
however,  can  hardly  be  imagined  to  extend  to  fuch  a 
degree.  We  might  fuppofe  them  to  be  comets  about 
their  aphelion,  if  the  brightnefs,  as  well  as  magni- 
tude of  their  diameters,  did  not  oppofe  this  idea :  fo 
that,  after  all,  we  can  hardly  find  any  hypothefis  fo 
probable  as  that  of  their  being  nebulas  ;  but  then  they 
muft  confift  of  ftars  that  are  comprefled  and  accumulat- 
ed in  the  higheft  degree.  If  it  were  not  perhaps  too 
hazardous  to  purfue  a  former  furmife  of  a  renewal  in 
what  I  figuratively  called  the  Laboratories  of  the  Uni- 
verfe, the  ftars  forming  thefe  extraordinary  nebulas, 
by  fome  decay  or  wafte  of  nature  being  no  longer  fit 
for  their  former  purpofes,  and  having  their  projectile 
forces,  if  any  fuch  they  had,  retarded  in  each  others 
atmofphere,  may  rufh  at  laft  together;  and,  either  in 
fucceffion,  or  by  one  general  tremendous  fliock,  unite 
into  a  new  body.  Perhaps  the  extraordinary  and  Hid- 
den blaze  of  a  new  ftar  in  Caffiopeia's  chair,  in  1572, 
might  poffibly  be  of  fuch  a  nature.  If  a  little  atten- 
tion to  thefe  bodies-  fhould  prove  that,  having  no  an- 
nual parallax,  they  belong  moft  probably  to  the  clafs  of 
nebulas,  they  may  then  be  expe&ed  to  keep  their  fixa- 
tion better  than  any  one  of  the  ftars  belonging  to  our 
fyftem,  on  account  of  their  being  probably  at  a  very 
great  diftance." 

Having  thus  at  length  got  through  the  conjectures 
and  theories  concerning  the  nature  and  filiations  of 
the  heavenly  bodies,  we  muft  now  proceed  to  conlider 
thofe  projectile  forces  which  are  fuppofed  neceftary  to 
the  prefervation  of  the  fyftem  of  Nature,  and  to  pre- 
vent the  ftars  from  falling  upon  one  another  more  fre- 
quently than  they  do.  It  was  firft  fufpedted  by  Dr 
Halley,  that  many  of  the  ftars  which  we  call  fixed,  are 
really  in  motion,  though  that  motion  is  either  fo  How 
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in  itfelf,  or  their  diftance  is  fo  great,  that  it  can  fcarce 
be  perceptible  in  half  a  century.  It  is,  however,  now 
confirmed  by  agronomical  obfervations,  that  Arctums, 
Sirkis,  Aldebaran,  Procyon,  Caftor,  Rigel,  Altair, 
and  many  others,  are  actually  in  motion  :  which  con- 
fideration,  with  the  length  of  time  necefTary  to  fhow 
any  change  of  place  in  bodies  at  fuch  extreme  diftance, 
with  the  latenefs  of  any  obfervations  on  this  head, 
"  would  lead  us  (fays  Mr  Herfchel)  to  fuppofe  that 
there  is  not  one  fixed  ftar  in  the  heavens  :  but  "  ma- 
ny other  reafons  (adds  he)  will  render  this  fo  obvious, 
that  there  can  hardly  remain  a  doubt  of  the  general 
motion  of  all  the  Harry  fyftems,  and  confequently  of 
the  folar  one  among  the  reft. 

"  I  might  begin  with  principles  drawn  from  the 
theory  of  attraction,  which  evidently  oppofe  every 
idea  of  abfolute  reft  in  any  one  of  the  ftars,  when  once 
it  is  known  that  fome  of  them  are  in  motion,  for  the 
change  that  mnft  arife  by  fuch  motion,  in  the  value  of 
a  power  which  acts  inverfely  as  the  fquares  of  the  di- ' 
fiances,  muftbe  felt  in  all  the  neighbouring  ftars;  and 
if  thefe  be  influenced  by  the  motion  of  the  former, 
they  will  again  affect  thole  that  are  next  to  them,  and 
fo  on,  till  all  are  in  motion.  Now,  as  we  know  feve- 
ral  ftars  in  divers  parts  of  the  heavens  do  actually 
change  their  place,  it  will  follow,  that  the  motion  of 
our  folar  fyftem  is  not  a  mere  hypothefis.  And  what 
will  give  additional  weight  to  this  confideration  is,  that 
we  have  the  greateft  reafon  to  fuppofe  nioft  of  thofe 
very  ftars  which  have  been  obferved  to  move,  to  be  fuch 
as  are  neareft  to  us  ;  and  therefore  their  influence  on 
our  fituation  would  alone  prove  a  powerful  argument 
in  favor  of  the  proper  motion  of  the  fun  had  it  been 
originally  at  reft." 

After  enumerating  a  great  many  changes,  which, 
from  his  own  obfervation,  have  happened  among  the 
fixed  ftars,  and  of  which  we  have  already  given  an  ac- 
count, "  Does  it  not  feem  natural  (fays  he),  that 
thefe  obfervations  fliould  caufe  a  ftrong  fufpicion  that 
moft  probably  every  ftarin  the  heaven  is  more  or  lefs 
in  motion  ?  And  though  we  have  no  reafon  to  think 
that  the  difappearance  of  fome  ftars,  or  new  appearance 
of  others,  nor  indeed  that  the  frequent  changes  in  the 
magnitude  of  fo  many  of  them,  are  owing  to  their 
change  of  diftance  from  us  by  proper  motions,  which 
could  not  occafion  thefe  phenomena  without  being  in- 
conceivably quick;  yet  we  may  well  fuppofe,  that  mo- 
tion is  fome  way  or  other  concerned  in  producing  thefe 
effects.  A  flow  motion,  for  inftance,  in  an  orbit  round 
fome  large  opaque  body,  where  the  ftar  which  is  loft 
or  diminilhed  in  magnitude  might  undergo  occafional 
occultations,  would  account  for  fome  of  thofe  changes  ; 
while  others  might  perhaps  be  owing  to  the  periodical 
return  of  fome  large  fpots  on  that  fide  of  the  furface 
which  is  alternately  turned  towards  us  by  the  rotatory 
motion  of  the  ftar.  The  idea,  alfo,  of  a  body  much 
flattened  by  a  quick  rotation,  and  having  a  motion  fi- 
milar  to  the  moon's  orbit  by  a  change  of  the  place  of 
its  nodes,  whereby  more  of  the  luminous  furface  would 
one  time  be  expofed  to  us  than  another,  tends  to  the 
fame  end  :  for  wc  csanot  help  thinking  with  M.  de  la 
Lande  (Mem.  1776),  that  the  fame  force  which  gave 
fuch  rotations,  would  probably  alfo  produce  motions  of 
a  different  kind  by  a  trap  nation  of  the  centre.  Now,  if 
the  proper  motion  of  the  ftars  in  general  be  once  admit- 


ted, who  can  refufe  to  allow  that  our  fun,  with  all  its 
planets  and  comets,  that  is,  the  folar  fyftem,  is  no  lefs 
liable  to  fuch  a  general  agitation  as  we  find  to  obtain 
among  the  reft  of  the  celeftial  bodies  ? 

f*  Admitting  this  for  granted,  the  greateft  difficul- 
ty will  be,  how  to  difcern  the  proper  motion  of  the 
fun  among  fo  many  other  and  varioufly  compounded 
motions  of  the  ftars.  This  is  an  arduous  talk  indeed  ; 
but  I  fhall  point  out  a  method  of  detecting  the  direc- 
tion and  quantity  of  the  fuppofed  proper  motion  of  the 
fun  by  a  few  geometrical  deductions ;  and  at  the  fame 
time  fliow,  by  an  application  of  them  to  fome  known 
facts,  that  we  have  already  fome  reafon  to  guefs  which 
way  the  folar  fyftem  is  probably  tending  its  courfe. 

".  Suppofe  the  fun  to  be  at  S.  fig.  101,  the  fixed 
ftars  to  be  difperfed  in  all  poffible  directions  and  di- 
ftances  around,  at  J-,  s,  s,  s,  &c.  Now,  fetting  afide 
the  proper  motion  of  the  ftars,  let  us  firft  confider 
what  will  be  the  confequence  of  a  proper  motion  in 
the  fun,  and  let  it  move  in  a  direction  from  A  to- 
wards B.  Suppofe  it  now  arrived  at  C :  here,  by  a 
mere  inflection  of  the  figure,  it  will  be  evident,  that 
the  ftars  s,  s,  s,  which  were  before  feen  at  a  a  a,  will 
now,  by  the  motion  of  the  fun  from  S  to  C,  appear  to 
have  gone  in  a  contrary  direction,  and  be  feen  at  bbb  ; 
that  is  to  fay,  every  ftar  will  appear  more  or  lefs  to 
have  receded  from  the  point  B,  in  the  order  of  the 
letters  ab,  ab,  ab.  The  converfe  of  this  propofition  is 
equally  true  ;  for  if  the  ftars  fliould  all  appear  to  have 
had  a  retrograde  motion  with  refpect  to  the  point  B, 
it  is  plain,  on  a  fuppofkion  of  their  being  at  reft,  the 
fun  mull  have  a  direct  motion  towards  the  point  B,  to 
occafion  all  thefe  appearances.  From  a  due  confider- 
ation of  what  has  been  faid,  we  may  draw  the  follow- 
ing inferences  : 

"  1.  The  greateft,  or  total  fyflematical  parallax  of 
the  fixed  ftars  (fig.  103),  will  fall  upon  thofe  that  are 
in  the  line  D  E,  at  rectangles  to  the  direction  AB  of 
the  fun's  motion. 

"  2.  The  partial  fyftematical  parallax  of  every  other 
ftar/,  s,  s,  not  in  the  line  DE,  will  be  to  the  total  pa- 
rallax as  the  fine  of  the  angle  BSa,  being  the  ftar's  di- 
ftance from  that  point  towards  which  the  fun  moves, 
to  radius. 

"  3.  The  parallax  of  ftars  at  different  diftances  will 
be  inverfely  as  thefe  diftances  ;  that  is,  one  half  at 
double  the  diftance,  one  third  at  three  times,  and  foon; 
for  the  fubtenfe  SC  remaining  the  fame,  and  the  pa- 
rallactic angle  being  very  fmall,  we  may  admit  the  an- 
gle SsC  to  be  inverfely  as  the  fide  Sj,  which  is  the  ftar's 
diftance. 

"  4.  Every  ftar  at  reft,  to  a  fyftem  in  motion,  will 
appear  to  move  in  a  direction  contrary  to  that  which 
the  fyftem  has.  Hence  it  follows,  that  if  the  folar  fy- 
ftem be  carried  towards  any  ftar  (ituated  in  the  eclip- 
tic, every  ftar,  whofe  angular  diftance  in  anteccdentia 
(reckoned  upon  the  ecliptic  from  the  ftar  towards 
which  the  fyftem  moves)  is  lefs  than  180  degrees,  will 
decreafe  in  longitude  ;  and  that,  on  the  contrary, 
every  ftar,  whofe  diftance  from  the  fame  ftar  (reckon- 
ed upon  the  ecliptic,  but  /';.'  gonfequentia)  is  lefs  than 
180  degrees,  will  increafe  in  longitude  in  both  cafes, 
without  alteration  of  latitude. 

The  immenfe  regions  of  the  fixed  ftars  may  be 
confidcred  as  an  infinitely  expanded  globe,  having  the 
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ConclaCons  folar  fyilem  for  its  centre.  The  moft  proper  method 
from  the  therefore  of  finding  out  the  direction  of  the  motion  of 
the  fun  is,  to  divide  our  obfervations  on  the  fyftcmati- 
cal  parallax  of  the  fixed  ftars into  three  principal  zones. 
Thefe,  for  the  convenience  of  fixed  inftruments,  may 
be  affumed  fo  as  to  let  them  pals  around  the  equator 
and  the  folftitial  colures, '  every  one  being  at  rectangles 
to  the  other  two,  according  to  the  three  dimensions  of 
folids."  Our  author,  then,  having  informed  us  that 
obfervations  on  double  ftars  are  moll  proper  for  ascer- 
taining this  point,  gives  an  account  of  three  zones  he 
Las  marked  out  for  this  purpofe  ;  the  equatorial  zone, 
containing  150  double  ftars  ;  that  of  the  equinoctial  co- 
'  lure,  extending  10  degrees  of  a  great  circle  on  each 
fide,  asfarasitis  vifible  on  our  hemifphere,  which  will 
contain  about  70  double  ftars ;  and  that  of  the  Kilftitial 
eolure,  including  120,  befides  a  zone  of  the  ecliptic  con- 
taining a  great  many  double  ftars  which  may  undergo 
occultations  by  the  moon.  It  is  of  the  fame  extent,  and 
includes  about  1 20  double  ftars. 

To  apply  this  theory,  it  is  neceffary,  in  the  firft 
place  to  obferve,  that  the  rules  of  philofophifing  direct 
us  to  refer  all  phenomena  to  as  few  and  fimple  prin- 
ciples as  are  fufficient  to  explain  them.     Aftronomers, 
therefore,  having  already  obferved  what  they  call  a 
proper  motion  in  fcveral  of  the  fixed  ftars,  and  which 
may  be  fuppofed  common  to  them  all,  ought  to  refolve 
it,  as  far  as  poffible,  into  a  fingle  and  real  motion  of 
the  folar  fyftem,  as  far  as  that  will  anfwer  the  known 
facts,  and  only  to  attribute  to  the  proper  motion  of 
each  particular  ftar  the  deviations  from  the  general  law 
...       which  the  ftars  feem  to  follow. 
Jropermo-      Dr  Maikelyne  informs  us,  that  the  proper  motions 
tions  of      in  right  afcenfion  of  Sirius,  Caftor,  Procyon,  Pollux, 
fomeoftheRegulus,  Arcturus,  and  a.  Aquilse,   are  as  follow. — 
*»«•  C/.63 ; —  o".28  ;  o".8o — o".93  ; —  o".4i ; —  i".4o, 

and  4.  o".J7.  Two  of  them,  Sirius  and  Arcturus, 
have  alfo  a  change  of  declination;  viz.  i'.20  and 
21'. 01 ;  both  fouthward.  Let  now  fig.  104.  reprefent 
an  equatorial  zone  with  the  abovementioned  ftars  refer- 
red to  it,  according  to  their  refpective  right  afcenfions, 
having  the  folar  fyftem  in  its  centre.  Affume  the  di- 
rection AB  from  a  point  fomewhere  not  far  from  the 
77th  degree  of  right  afcenfion  to  its  oppofite  257th  de- 
gree, and  fhppofe  the  fun  to  move  in  that  direction 
from  S  towards  B,  then  will  that  one  motion  anfwer 
that  of  all  the  ftars  together;  for  if  the  fuppofition  be 
true,  Arcturus,  Reguhis,  Pollux,  Procyon,  Caftor, 
and  Sirius,  fliould  appear  to  decreafe  in  right  afcen- 
fion, while  a.  Aquilse,  on  the  contrary,  fliould  appear 
to  increafe.  Moreover,  fuppofe  the  fun  to  afcend  at 
the  fame  time,  in  the  fame  direction,  towards  forae 
point  in  the  northern  hemifphere,  for  inftance  towards 
the  conftellation  Hercules  ;  then  will  alfo  the  obferved 
change  of  declination  of  Sirius  and  Arcturus  be  refolv- 
ed  into  the  fingle  motion  of  the  fyftem.  Many  diffi- 
culties indeed  yet  remain;  fuch  as  the  correspondence 
of  the  exact  quantity  of  motion  obferved  in  each  ftar, 
with  what  will  be  affigned  to  it  by  this  hypothefis.  But 
it  is  to  be  remembered,  that  the  very  different  and  fiill 
unknown  diftances  of  the  fixed  ftars  muft,  for  a  good 
while  yet,  leave  us  in  the  dark  as  to  the  ftrict  applica- 
tion of  the  theory  ;  and  that  any  deviation  from  it  may 
cafily  be  accounted  for  from  the  ftill  unknown  real 
proper  motion  of  the  ftars;  for  if  the  folar  fyftem  have 
V01,  II. 


in  reality  the  motion  now  afcribed  to  it,  then  what  ConcIuGons 
aftronomers  have  already  obferved  concerning  the  f""n  !^« 
change  of  place  of  the  ftars,  and  have  called  their  proper  {°leZomS 
motion,  will  become  only  an  apparent  motion  ;  and  fu-  -PFcal 
ture  obfervations  muft  ftill  point  out,  by  the  deviations  j 
from  the  general  law,  which  the  ftars  will  follow  in  thole 
apparent  motions,  what  may  be  their  real  proper  mo- 
tions, as  well  as  relative  diftances.  "  But  (fays  Mr 
Herfchel)  left  I  fliould  be  cenfured  for  admitting 
fo  new  and  capital  a  motion  npon  too  flight  a  founda- 
tion, I  muft  obferve  that  the  concurrence  of  thofe  fevcn 
principal  ftars  cannot  but  give  fome  value  to  an  hypo- 
thefis that  will  fimplify  the  celeftial  motions  in  general. 
We  know  that  the  fun,  at  the  diflance  of  a  fixed  ftar, 
would  appear  like  one  of  them  ;  and  from  analogy  wc 
conclude  the  fixed  ftars  to  be  funs.  Now,  fince  the  ap- 
parent motions  of  thofe  fe  ven  ftars  may  be  accounted  for, 
either  by  fuppofing  them  to  move  in  the  manner  they 
appear  to  do,  or  elfe  by  fuppofing  the  fun  alone  to 
have  a  motion  in  a  direction  fome  how  not  far  from 
that  which  I  have  affigned  to  it,  I  think  wc  are  no 
more  authorifed  to  fuppofe  the  fun  at  reft  than  wc 
fhould  be  to  deny  the  diurnal  motion  of  the  earth  ;  ex- 
cepting in  this  refpect,  that  the  proofs  of  the  latter  are 
very  numerous,  whereas  the  former  reft  only  on  a  few, 
though  capital  teftimonies."  238 

The  following  table,  taken  from  De  la  Lande,  of  Change  of 
the  change  of  right  afcenfion  and  declination  of  twelve  right  afcen- 
Itars,  is  brought  as  an  additional  proof  of  this  doarine-.  c°n  a 


Names  of  Stars. 
Arcturus 
Sirius 

0  Cygni 
Procyon 

1  Cygni 
y  Arietis 
y  Gemini 
Aldebaran 
;:  Gemini 
y  Pifcium 
«  Aquilse 

a  Gemini 

Fig.  ioy. 
the  equator. 


Change  of  R.  A. 
I'      II" 

37 

3 

33 

20 

14 
8 

3 
48 
53 
32 

24 


+ 
-f- 


Change  cf  Declin. 

—  1'     55" 

—  52 
+  49 

—  47 
+  34 

—  29 

—  24 

—  18 

—  16 
+  7 

—  4 

—  1 


nation  of 
twelve 
ftarj. 


reprefeuts  them  projected  on  the  plane  of 
They  are  all  in  the  northern  hemifphere. 
except  Sirius,  which  muft  be  fuppofed  to  be  viewed  in 
the  concave  part  of  the  oppofite  half  of  the  globe, 
while  the  reft  are  drawn  on  the  convex  fnrface.      Re- 
gulus  being  added  to  that  number,  and  Caftor  being 
double,  wehave  14  ftars;  and  every  ftar's  motion,  ex- 
cept Regulus,  being  affigned  in  declination  as  well  as 
right  afcenfion,  we  have  no  fewer  than  27  given  mo-       23„ 
tions  to  account  for.     Now,  by  affuming  a  point  fome-  Motions  of 
where  near  x  Herculis,  and  fuppofing  the  fun  to  have  the  ftars 
a  proper  motion  towards  that  part  of  the  heavens,  we  accounted 
{hall  account  for  22  of  thefe  motions.     For  fi  Cygni,  ioT- 
a.  Aquilas,  s  Cygni,  y  Pifcinm,  y  Arietis,  and  Alde- 
baran, ought,  npon  the  fuppofed  motion  of  die  fun,  to 
have  an  apparent  progrefiion  according  to  the  hour-    ■ 
circle  XV11I,  XIX,  XX,  &c.  or  to  increafe  in  right 
afcenfion  ;  while  Arcturus,  Regulus,  the  two  ftars  of 
a  Geminorum,   Pollux,  Procyon,  Sirius,  and   y  Ge- 
minorum,  fhould  apparcntlygo  back  in  the  order XVI, 
XV,  XIV,  &c.  of  the  hour-circle,  fo  as  to  decreafe  in. 
right   afcenfion.       But  according   to  De    la   Lande's 
table,  excepting  /S  Cygni  and  y  Arietis,  all  thefe  no- 
3  P  tions 


482 

Conclusions 
from  the 
foregoing 
Appear- 
ances. 


240 
Of  the  ve- 
locityofthe 
fiari. 


RON 


S4I 

Arguments 
from  the 
obferva- 
tionsof  Mr 
Mayer  in 
favour  of 
Herfchel's 
kypotheCs 


142 
Tables  of 
moving 
liars. 


tions  really  take  place.  With  regard  to  the  change 
of  declination,  every  liar  in  the  table  fhould  go  towards 
thefouth;  and  here  we  find  but  three  exceptions,  in 
/3  and  1  Cygni  and  y  Pifcium.  So  that,  upon  the 
whole,  we  have  but  five  deviations  out  of  27  known, 
motions,  which  this  hypothecs  will  not  account  for  ; 
and  thefe  exceptions  in  11  ft  be  refolved  into  the  real  pro- 
per motion  of  the  ftars. 

Some  circumftances  in  the  quantity  of  thefe  motions 
alfo  deferve  our  notice.  In  the  firft  place,  Arcturus 
and  Sinus  being  the  largeft  of  the  ftars,  and  therefore 
probably  the  neareft,  ought  to  have  the  greateft  appa- 
rent motion,  both  in  right  afcenfion  and  declination  ; 
which  is  agreeable  to  obfervation,  as  appears  from  the 
table.  2.  With  regard  to  the  right  afcenfion  only, 
Arcturus  being  better  fmiated  to  Ihow  its  motion, 
ought  to  have  it  much  greater;  as  we  find  it  actually 
has.  Aldebaran,  both  badly  fituated  and  confiderably 
fmaller,  ought,  according  to  the  fame  rule,  to  fhow 
but  little  motion,  &c. ;  all  of  which  is  conformable  to 
the  table.  A  very  ftriking  agreement  with  the  hypo- 
thefis  may  be  alfo  obferved  in  Caftor  and  Pollux,  both 
of  which  are  pretty  well  fituated;  and  accordingly  we 
find  that  Pollux,  for  the  fize  of  the  ftar,  Ihows  as  much 
motion  in  right  afcenfion  as  we  could  expect;  though 
it  is  remarkable  that  Caftor,  though  equally  well  pla- 
ced, (hows  no  more  than  half  the  motion  by  the  table. 
This  is  feemingly  contrary  to  the  hypothefis :  but  it 
muft  be  remembered,  that  Caftor  is  a  double  ftar,  and 
the  two  of  which  it  confifts  are  nearly  equal  to  each 
other  in  luftre  ;  lb  that,  as  we  can  allow  only  half  the 
light  to  each,  there  is  a  ftrong  prefumption  of  their 
being  at  twice  the  diftance  of  Pollux,  which  agrees 
very  well  with  obfervation.  It  mightalfo  be  obferved, 
that  we  ihould  be  involved  in  great  difficulty  by  fup- 
pofing  the  motion  of  Caftor  really  to  be  in  the  ftar  r 
for  how  extraordinary  muft  be  the  concurrence,  that 
two  ftars,  viz.  thofe  that  make  up  this  apparently  fingle 
one,  fhould  both  have  a  proper  motion  fo  exactly  alike, 
that  in  all  our  obfervations  hitherto,  we  have  not  found 
them  djfagree  a  fingle  fecond  either  in  right  afcenfion 
or  in  declination  for  50  years  together  ? 

In  a  poftfcript  to  this  paper  on  the  motion  of  the 
folar  fyftem,  Mr  Herfchel  brings  feveral  additional 
confirmations  of  his  hypothefis  from  the  works  of  Mr 
Mayer.  Thefe  contain  a  catalogue  of  the  places  of  80 
ftars  obferved  by  Mr  Mayer  in  1756,  and  whofe  places 
he  compared  with  thofe  of  the  fame  ftars  given  by  Roe- 
mer  in  1706.  From  the  goodnefs  of  the  inftrument 
with  which  Mr  Roemer  made  his  obfervations,  Mr 
Mayer  gives  it  as  his  opinion,  that  where  the  difagree- 
ment  in  the  place  of  a  ftar  is  but  fmall,  it  may  be  at- 
tributed to  the  imperfection  of  the  inftrument ;  but  that 
when  it  amounts  to  10"  or  is1',  it  is  a  very  probable 
indication  of  motion  in  fuch  a  ftar;  and  he  adds,  that 
when  thedifagreementisfomuch  as  in  fome  ftars  which 
he  names  (among  which  is  Fomahand,  where  the  dif- 
ference is  21"  in  50  years),  he  has  not  the  leaft  doubt 
of  a  proper  motion.  The  following  tables  are  extract- 
ed from  Mr  Mayer's  work ;  one  contains  the  ftars 
whofe  motion  agrees  with  Mr  Herfchel's  hypothefis ; 
the  other  thofe  that  difagree  with  it,  and  whofe  phe- 
nomena muft  therefore  be  cither  afcribed  to  a  proper 
motion  of  the  liars  thcmfelves,  or  to  fomc  other  more 
hidden  caufe. 


Names  of  Stars. 
/SCeti 
«  Arietis 
.rCeti 
«Ceti 
«  Perfei 
»  Pleiadum 
y  Eridani 
f  Tauri 
«  Auriga* 
/3  Orionis 
/3  Tauri 
K  Hydras 
y  Leporis 
•  Urfse  Majoris 
«  Serpentis 
y  Draconis 
«  Lyras 
y  Aquilse 
y  Capricorn 
t  Pegafi 
i~  Capricorn 
«  Aquar. 
«  Orionis 
y.  Geminorum 
f  Navis 
$  Cancri 
/  Urfa  Majoris  ■ 
?  Pegafi 
Fomahand 
0  Pegafi 
«  Androm. 
£  Caffiopeias 


Names  of  Stars. 
Polaris 
y  Ceti 
£  Perfei 
a  Leporis 
ix  Geminor. 
1  Canis  Major 
£  Hydrse 
«  Hydra; 
/3  Herculis 
y  Cygni 
t  Pegafi 
f  Pegafi 
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Motion  in  Declin. 


—  16 
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Motion  in  Declia. 
+  13 
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+ 
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II 

15 

IO 

24 
13 


"  From  the  firft  table,  (fays  Mr  Herfchel),  wegst- 
ther  that  the  principal  ftars,  Lucida,  Lyra;,  Capella, 
a  Orionis,  Rigel,  Fomahand,  aStrpentarii,  aAquarii, 
aArietis,  «  Perfei,  aAndromedae,  a Tauri,  « Ceti,  and 
20  more  of  the  moft  diftinguilhed  of  the  fecond  and 
third  rank  of  the  ftars,  agree  with  our  propofed  folar 
motion,  when,  on  the  contrary,  the  fecond  table  con- 
tains but  a  few  ftars,  and  not  a  fingle  one  of  the  firft 
magnitude  among  them  to  oppofe  it.  It  is  alfo  re- 
markable, that  many  ftars  of  the  firft  table  agree  both 
in  right  afcenfion  and  declination  with  the  fuppofition 
of  a  folar  motion;  whereas  there  is  not  one  among  thofe 
of  the  fecond  table  which  oppofes  it  in  both  directions. 
This  feems  to  indicate,  that  the  folar  motion,  in  fome 
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Conclufions  of  them  at  lead,  has  counteracted  and  thereby  deftroy- 
from  the  ed,  the  effect  of  their  own  proper  motion  in  one  di- 
rection, fo  as  to  render  it  infenfible ;  otherwife  it  would 
appear  improbable,  that  eight  liars  out  of  twelve,  con- 
tained in  the  latter  table  fhould  only  have  a  motion  at 
rectangles,  or  in  oppofition  to  any  one  given  direction. 
The  fame  may  alfo  be  faid  of  19  ftars  of  the  former 
table,  that  only  agree  with  the  folar  motion  one  way, 
and  are  as  to  fenfe  at  reft  in  the  other  direction;  but 
thefe  Angularities  will  not  be  near  fo  remarkable  when 
we  have  the  motion  of  the  fun  to  compound  with  their 
own  proper  motions. 

The  motions  of  «  Lyras  and  <  Urfse  Majoris  towards 
the  north,  are  placed  in  the  firft  table :  to  underitand 
the  reafon  of  which,  it  will  be  neceffary  to  point  out 
the  general  law  by  which  the  apparent  declinations  of 
the  ftars  at  prefent  under  confideration  are  governed. 
Let  an  arch  of  900  be  applied  to  a  fphere  reprefenting 
the  fixed  ftars,  fo  as  always  to  pafs  through  the  apex 
of  the  folar  motion :  then,  while  one  end  of  it  is  drawn 
along  the  equator,  the  other  will  defcribe  on  the  fphe- 
rical  furface  a  curve  which  will  pafs  through  the  pole 
of  the  equator,  and  return  into  itfelf  at  the  apex.  This 
curve,  not  taken  notice  of  by  other  authors,  Mr  Her- 
fchel  calls  a  fpherical  conchoid,  from  the  manner  in 
which  it  is  generated.  The  law  then  is,  that  all  the 
ftars  in  the  northern  hemifphere,  fituated  within  the 
nodated  part  of  the  conchoid,  will  feem  to  go  to  the 
north  by  the  motion  of  the  folar  fyftem  towards  its  a- 
pex,  the  reft  will  appear  to  go  fouthwards.  A  limilar 
curve  is  to  be  delineated  in  the  fouthern  hemifphere. 
Mr  Herfchel  then  mows  a  method  of  finding  whether 
any  ftar,  whofe  place  in  the  heavens  is  known,  will  fall 
without  or  within  the  conchoid ;  after  which  he  ac- 
counts for  the  want  of  fenfible  motion  in  a  Lyra:  and 
«  Orionis  in  right  afcenfion,  and  of  Rigel  both  in  right 
afcenfion  and  declination,  in  the  following  manner: 
"  Thefe  ftars  are  fo  bright,  that  we  may  reafonably 
fuppofe  them  to  be  among  thofe  that  are  neareft  to 
us;  and  if  they  had  any  confiderable  motion,  it  would 
molt  likely  have  been  difcovered,  fince  the  variations 
of  Sirius,  Arcturus,  Procyon,  Caftor,  and  Pollux,  &c. 
have  not  efcaped  our  notice.  Now,  from  the  fame 
principle  of  the  motion  of  the  folar  fyftem,  by  which 
we  have  accounted  for  the  apparent  motion  of  the  lat- 
ter ftars,  we  may  account  for  the  apparent  reft  of  the 
former.  Thofe  two  bright  ftars,  <  Lyras  and  a  Orio- 
nis, are  placed  fo  near  the  direction  of  the  affigned  fo- 
lar motion,  that  from  the  application  of  the  fecond 
theorem  (n°  236),  theirmoiion  oughttobe  infenfible  in 
right  afcenfion,  and  not  very  confiderable  in  declina- 
tion; all  which  is  confirmed  by  obfervations.  With 
refpect  to  Rigel  and  a  Serpentarii,  admitting  them 
both  as  ftars  large  enough  to  have  Ihown  a  proper  mo- 
tion, were  their  fituation  otherwife  than  it  is,  we  find 
that  they  alfo  (hould  be  apparently  at  reft  in  right  af- 
cenfion ;  and  Rigel,  having  fouthern  declination,  and 
being  a  left  confiderable  ftar  than  a  Orionis,  which 
(hows  but  11"  motion  towards  the  fouth  in  50  years, 
its  apparent  motion  in  declination  may  on  that  account 
be  alfo  too  fmall  to  become  vifible."  Our  author  con- 
cludes with  a  remarkable  paCTage  from  Mayer,  to  the 
following  purpofe,  viz.  "  if  it  be  poflible  that  the  fun 
has  any  proper  motion  of  his  own,  the  ftars  in  that 
part  of  the  heavens  towards  which  he  moves,  mnft  ap- 
pear to  open  and  recede  from  each  other,  while  on  the 


other  hand,  thofe  on  the  oppofitefide  will  feem  to  con-  Conclufious 
tract  their  diftances,  and  come   nearer  each  other."  ,rom  &* 
"  Now  (fays  Mr  Herfchel),  if  we  recollect  what  has  f°rc£oin8 
been  faid  of  the  motion  of  the  ftars,  we  find  th at  thofe  z££"' 
towards  which  I  fuppofe  the  folar  fyftem  to  move,  do  ■- 
really  recede  from  each  other:  for  inftance,  Arcturus 
from  a  Lyrae,  a  Aquilas  and  a  Aquarii  from  a  Serpen- 
tarii and    t  Urfas    Majoris ;    and,  on    the  contrary, 
thofe  in  the  oppofite  part  of  the  heavens   do  really 
come  nearer  each  other,  as  Sirius  to  Aldebaran,  Pro- 
cyon to  a  Arietis,    Caftor,  Pollux,  Regulus,  &c.  to 
a  Ceti,  a  Perfei,  a  Andromedas,  &c.     It  muft  be  added 
however,  that  we  cannot  expect  immediately  to  per- 
ceive any  effects  of  this  motion,  excepting  in  fuch 
ftars  as  are  neareft  to  us.     But  as  we  have  at  prefent 
no  other  method  of  judging  of  the   relative  diftance  of 
the  fixed  ftars  than  from  their  apparent  brightnefs, 
thofe  that  are  molt  likely  on  that  account  to  be  affected 
by  a  parallax  arifing  from  the  motion  of  the  folar  fyf- 
tem, are  the  very  ftars  which  have  been  pointed  out 
from  Mayer's  own  table."  14J 

With  regard  to  the  quantity  of  motion  in  the  folar  Velocity  of 
fyftem,  or  the  velocity  with  which  the  fun  and  planets  the  folar 
change  their  places  in  abfolute  fpace,  Mr  Herfchel  pro-  fyftcm. 
pofes  only  a  few  diftant  hints.  "  From  the  annual 
parallax  of  the  fixed  ftars  (fays  he),  which  from  my 
own  obfervations  I  find  much  left  than  it  has  hither- 
to been  thought  to  be,  we  may  certainly  admit  that 
the  diameter  of  the  earth's  orbit,  at  the  diftance  of 
Sirius  or  Arcturus,  would  not  nearly  fubtend  an  angle 
of  one  fecond;  but  the  apparent  motion  of  Arcturus, 
if  owing  to  a  translation  of  the  folar  fyftem,  amounts 
to  no  left  2". 7  a-year,  as  will  appear  if  we  com- 
pound the  two  motions  of  1' 11"  in  right  afcenfion, 
and  i'  55"  in  declination  into  one  fingle  motion,  and 
reduce  it  into  an  annual  quantity.  Hence  we  may,  in 
a  general  way  eftimate,  that  the  folar  motion  can  cer- 
tainly not  be  left  than  that  which  the  earth  has  in  her 
annual  orbit." 

Sect.  IV.    Of  the  different  Syflems  by  which  the  Ce- 
leftial  Phenomena  have  been  accounted  for. 

In  treating  of  the  various  fyftems  which  have  been 
invented  in  different  ages,  we  do  not  mean  to  give  an 
account  of  the  various  abfurdities  that  have  been 
broached  by  individuals  on  this  fubject;  but  lhall 
confine  ourfelves  to  thofe  fyftems  which  have  been 
of  confiderable  note,  and  been  generally  followed  for 
a  number  of  years.  Concerning  the  opinions  of  the 
very  firft  aftronomers  about  the  fyftem  of  nature,  we 
are  neceffarily  as  ignorant  as  we  are  of  thofe  aftro- 
nomers  themfelves.     Whatever  opinions  are  handed  v 

down  to  us,  muft  be  of  a  vaftly  later  date  than  the  in- 
troduction of  aftronomy  among  mankind.     If  we  may 
hazard  a  conjecture,  however,  we  are  inclined  to  think 
that  the  firft  opinions  on  this  fubject  were  much  more 
juft  than  thofe  that  were  held  afterwards  for  many  ages.       s*6 
We  are  told  that  Pythagoras  maintained  the  motion  of  Pythago- 
the  earth,  which  is  now  univerfally  believed,  but   atrcan^?eim 
that  time  appears  to  have  been  the  opinion  of  only  a 
few  detached  individuals  of  Greece.     As  the  Greeks 
borrowed  many  things  from   the  Egyptians,  and  Py- 
thagoras had  travelled  into  Egypt  and  Phenice,  it  is 
probable  he  might  receive  an  account  of  this  hypothe- 
cs from  thence ;  but  whether  he  did  fo  or  not;we  have 
3  P  2  now 


484 

Of  the  dif- 
ferent fyfc 
tems  by 
which  the 
Celeftial 
Phenome- 
na have 
been  ac- 
counted 
for. 

247 
Suppreffed 
by  the  Pto- 
lemaic. 


R      O      N      O      M      Y. 


Sett.  IV. 


248 

Ptolemy's 
fyftem  in- 

Uifficicnt. 


Q49 
Pythago- 
rean fyftem 
revived  by 
©>pernicqs 


-noU'  110  means  of  knowing,  neither  is  it  of  any  im- 
portance whether  he  did  or  not.  Certain  it  is,  how- 
ever, that  this  opinion  did  not  prevail  in  his  days,  nor 
for  many  ages  after.  In  the  2d  century  after  Chrift, 
the  very  name  of  the  Pythagorean  hypothefis  was  fup- 
preJled  by  a-  fyftem  creeted  by  the  famous  geographer 
and  altronomer  Claudius  Ptolemasus.  This  fyftem, 
which  commonly  goes  by  the  name  of  the  Ptolemaic, 
he  feems  not  to  have  originally  invented,  but  adopted 
as  the  prevailing  one  of  that  age;  and  perhaps  made 
it  fomewhat  more  confident  than  it  was  before.  He 
•fuppofed  the  earth  at  reft  in  the  centre  of  the  univerfe. 
Round  the  earth,  and  the  neareft  to  it  of  all  the  hea- 
venly bodies,  the  moon  performed  its  monthly  revolu- 
tions. Next  to  the  moon  was  placed  the  planet  Mer- 
cury; then  Venus;  and  above  that  the  Sun,  Mars,  Ju- 
piter, and  Saturn,  in  their  proper  orbits;  then  the 
fphere  of  the  fixed  ftars ;  above  thefe,  two  fpheres 
of  what  he  called  ckryflalline  heavens ;  above  thefe  was 
the  primum  mobile,  which,  by  turning  round  once  in 
24  hours,  by  fome  unaccountable  means  or  other,  car- 
ried all  the  reft  along  with  it.  This  primum  mobile 
was  encompalled  by  the  empyrean  heaven,  which  was 
of  a  cubic  form,  and  the  feat  of  angels  and  bleffed  fpi- 
rits.  Bcfides  the  motiotis  of  all  the  heavens  round  the 
earth  once  in  24  hours,  each  planet  was  fuppofed  to 
have  a  particular  motion  of  its  own  ;  the  moon,  for  in- 
stance, once  in  a  month,  performed  an  additional  re- 
volution, the  fun  in  a  year,  &c.  See  Fig.  150. 

It  is  eafy  to  fee,  that,  on  this  fuppofition,  the  con- 
fufed  motions  of  the  planets  already  defcribed  could 
never  be  accounted  for.  Had  they  circulated  uniformly 
round  the  earth,  their  apparent  motion  ought  always 
to  have  been  equal  and  uniform,  without  appearing 
either  ftationary  or  retrograde  in  any  part  of  their 
courfes.  In  confequence  of  this  objection  Ptolemy 
was  obliged  to  invent  a  great  number  of  circles,  inter- 
fering with  each  other,  which  he  called  epicycles  and 
eccentrics.  Thefe  proved  a  ready  and  effectual  falvo 
for  all  the  defectsof  his  fyftem  ;  as  whenever  aplanet 
was  deviating  from  the  courfe  it  ought  on  his  plan  to 
have  followed,  it  was  then  only  moving  in  an  epicycle 
or  an  eccentric,  and  would  in  due  time  fall  into  its 
proper  path.  As  to  the  natural  caufes  by  which  the 
planets  were  directed  to  move  in  thefe  epicycles  and 
eccentrics,  it  is  no  wonder  that  he  found  himfelf  much 
at  a  lofs,  and  was  obliged  to  have  recourfe  to  divine 
power  for  an  explanation,  or,  in  other  words,  to  own 
that  his  fyftem  was  unintelligible. 

This  fyftem  continued  to  be  in  vogue  till  the  begin- 
ning of  the  16th  century,  when  Nicolaus  Copernicus, 
a  native  of  Thorn  (a  city  of  regal  Pruffia),  and  a  man 
of  great  abilities,  began  to  try  whether  a  more  satis- 
factory manner  of  accounting  for  the  apparent  motions 
of  the  heavenly  bodies  could  not  be  obtained  than  was 
afforded  by  the  Ptolemaic  hypothefis.  He  had  recourfe 
to  every  authorupon  the  fubjeet,  to  fee  whether  any  had 
been  more  confident  in  explaining  the  irregular  mo- 
tions of  the  ftars  than  the  mathematical  fchools:  but  he 
received  no  fatisfaction,  till  he  found  firft  from  Cicero, 
that  Nicctas  the  Syracufan  had  maintained  the  motion 
of  the  earth;  and  next  from  Plutarch,  that  others  of 
the  ancients  had  been  of  the  fame  opinion.  Prom  the 
fmall  hints  he  could  obtain  from  the  ancients,  Coperni- 
cus then  deduced  a  molt  complete  fyftem,  capable  of  folv- 


ing  every  phenomenon  in  a  fatisfactory  manner.  From 
him  this  fyftem  hath  ever  afterwards  been  called  the 
Copernican,  and  reprefented  fig.  IJ2.  Here  the  fun 
is  fuppofed  to  be  in  the  centre  ;  next  him  revolves  the 
planet  Mercury,  then  Venus;  next,  the  Earth,  with 
the  Moon;  beyond  thefe,  Mars,  Jupiter,  and  Saturn; 
and  far  beyond  the  orbit  of  Saturn,  he  fuppofed  the 
fixed  ftars  to  be  placed,  which  formed  the  boundaries 
of  the  vilible  creation. 

Though  this  hypothefis  afforded  the  only  natural  and 
fatisfactory  folution  of  the  phenomena  which  fo  much 
perplexed  Ptolemy's  fyftem,  it  met  with  great  opposi- 
tion at  firft;  which  is  not  to  be  wondered  at,  consider- 
ing the  age  in  which  he  lived.  Even  the  famous  aftro- 
nomerTycho  Brache  could  never  affent  to  the  earth's 
motion,  which  was  the  foundation  of  Copernicus's 
fcheme.  He  therefore  invented  another  fyftem,  where- 
by he  avoided  the  afcribing  of  motion  to  the  earth, 
and  at  the  fame  time  got  clear  of  the  difficulties  with 
which  Ptolemy  was  embarraffed.  In  this  fyftem,  the 
earth  was  fuppofed  the  centre  of  the  orbits  of  the  fun 
and  moon;  but  the  fun  was  fuppofed  to  be  the  centre 
of  the  orbits  of  the  five  planets;  fo  that  the  fun  with 
all  the  planets  were  by  Tycho  Brache  fuppofed  to  turn 
round  the  earth  in  order  to  fave  the  motion  of  the 
earth  round  its  axis  once  in  24  hours.  This  fyftem  was 
never  much  followed,  the  superiority  of  the  Coperni- 
can  fcheme  being  evident  at  firft  fight. 

The  fyftem  of  Copernicus  coming  foon  into  univcr- 
fal  credit,  philofophers  began  to  inquire  into  the  caufes 
of  the  planetary  motions;  and  here,  without  entering 
upon  what  has  been  advanced  by  detached  individuals, 
we  fliall  content  ourfelves  with  giving  an  account  of 
the  three  famous  fyftems,  the  Cartefian,  the  Newtonian, 
and  what  is  fometimes  called  the  Mechanical  fyftem. 

Des  Cartes,  the  founder  of  that  fyftem  which  fmcc 
his  time  has  been  called  the  Cartejian,  flonrifhed  about 
the  beginning  of  the  17th  century.  His  fyftem  feems 
to  have  been  borrowed  from  the  philofophers  Dcmo- 
critus  and  Epicurus;  who  held,  that  every  thing  was 
formed  by  a  particular  motion  of  very  minute  bodies 
called  atoms,  which  could  not  be  divided  into  fmallcr 
parts.  But  though  the  philofophy  of  Des  Cartes  rc- 
lembled  that  of  the  Corpufcularians,  in  accounting  for 
all  the  phenomena  of  nature  merely  from  matter  and 
motion  ;  he  differed  from  them  in  fnppofing  the  ori- 
ginal parts  of  matter  capable  of  being  broken.  To 
this  property  his  Materia  Subtilis  owes  its  origin.  To 
each  of  his  atoms,  or  rather  fmall  maffes  of  matter, 
Des  Cartes  attributed  a  motion  on  irs  axis,  and  like- 
wife  maintained  that  there  was  a  general  motion  of 
the  whole  matter  of  the  univerfe  round  like  a  vortex 
or  whirlpool.  From  this  complicated  motion,  thofc 
particles  which  were  of  an  angular  form,  would  have 
their  angles  broke  ofF,  and  the  fragments  'which  were 
broke  off'  being  fmallcr  than  the  panicles  from  which 
they  were  abraded,  behoved  to  form  a  matter  of  a  more 
fubtile  kind  than  that  made  of  large  particles  ;  and  as 
there  was  no  end  of  the  abrafion,  different  kinds  of 
mattter  of  all  degrees  of  fincnefs  would  be  produced. 
The  fincft  forts,  he  'thought,  would  naturally  feparate 
themfelves  from  the  reft,  and  be  accumulated  in  parti- 
cular ph'.c  es.  The  fincft  of  2II  would  therefore  be  col- 
lected in  the  fun  which  was  the  centre  of  the  univerfe, 
whofc  vortex  was  the  whole  etherial  matter  in  the  crc- 

tion. 
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ation.  As  all  the  planets  were  immerfed  in  this  vor- 
tex, they  behoved  to  be  carried  round  by  it,  in  diffe- 
rent times,  proportioned  to  their  diftances;  thofe  which 
were  nearelt  the  fun  circulating  the  moft  quickly  ;  and 
thofe  fartheft  oft'  more  (lowly  ;  as  thofe  parts  of  a  vor- 
tex which  are  fartheft  removed  from  the  centre  are  ob- 
ferved  to  circulate  more  flowly  than  thofe  which  arc 
neareft.  Befides  this  general  vortex  of  the  fun,  each 
of  the  planets  had  a  particular  vortex  of  their  own  by 
which  their  fecondary  planets  were  carried  round,  and 
any  other  body  that  happened  to  come  within  reach  of 
it  would  likewife  be  carried  away. 

It  is  eafy  to  fee,  from  this  ihort  account  of  Des 
Cartes's  fyltem,  that  the  whole  of  it  was  mere  petitio 
principji  :  for  had  he  been  required  to  prove  the  exift- 
ence  of  his  materia  fubtilis,  he  mnft  undoubtedly  have 
failed  in  the  attempt ;  and  hence,  though  his  hypothe- 
fis  was  for  fome  time  followed  for  want  of  a  better,  yet 
it  gave  way  to  that  of  Newton  almofl  as  foon  as  it  was 
propofed.  ' 

The  general  view  of  the  folar  fyltem  given  by  this 
celebrated  philofopher  is  not  different  from  what  has 
been  laid  down  in  the  foregoing  fections.  The  fun  is 
placed  in  or  near  the  centre  ;  about  whom  the  fix  pla- 
nets, to  which  a  feventh,  the  Ceorghtm  Sidus,  is  now 
added,  continually  move  with  different  degrees  of  ve- 
locity, and  at  different  diftances.  The  firft  and  near- 
eft  to  the  fun  is  Mercury,  next  Venus,  then  the  Earth 
and  Moon  :  beyond  thefe  is  Mars  ;  after  him,  Jupiter ; 
then  Saturn;  and  laft  of  all,  at  leaftas  far  as  dilcoveries 
have  hitherto  reached,  the  Ceargium  Sidus.  Four  of 
thefe  primary  planets,  as  they  are  called,  are  attended  by 
moons  or  fatellites,as  well  as  the  earth.Thefe  are,  Venus* 
Jupiter,  Saturn,  and  the  Georgium  Sidus  :  of  whom  the 
firft  has  only  one ;  the  fecond,  four ;  the  third,  five  ;  and 
the  fourth  two,  though  probably  there  may  be  more  yet 
undifcovered  by  reafon  of  their  fmallnefs  or  diftance. 

Though  thefe  planets  uniformly  and  at  all  times 
refpect  the  fun  as  the  centre  of  their  motion,  yet  they 
do  not  always  preferve  the  fame  diftance  from  him ;  nei- 
ther do  they  all  move  in  the  fame  plane,  though  every 
one  of  them  revolves  in  an  orbit  whofe  plane  if  ex- 
tended would  pafs  through  the  fun's  centre.  The 
line  in  which  the  planes  of  any  of  the  planetary  orbits 
erodes  the  orbit  of  the  earth  is  called  the  line  of  its 
nodes,  and  the  points  of  interfeetion  are  the  nodes 
themfclves.  Each  of  them  moves  in  an  orbit  fome- 
what  elliptical ;  and  thus  foinetimes  approaches  nearer, 
and  at  others  recedes  farther  from,  the  fun  than  before. 
This  deviation  from  a  circle  is  called  the  eccentricity  of 
the  orbit ;  the  point  where  it  is  fartheft  diftant  from 
the  fun  is  called  its  aphelion  ;  and  where  neareft,  the 
perihelion.  The  eccentricities  of  the  different  planets, 
however,  are  very  different.  In  Saturn  the  proportion 
of  the  greateft  diftance  to  the  leaft  is  fomething  lefs 
than  9  to  8,  but  much  nearer  to  this  than  10  to  9  ; 
in  Jupiter,  it  is  fomething  greater  than  that  of  u  to 
10  ;  in  Mars,  it  exceeds  the  proportion  of  6  to  5  ; 
in  the  earth,  it  is  only  in  the  proportion  of  about  30 
to  29  ;  in  Venus  ftill  lefs,  being  only  as  70  to  69  ; 
but  in  Mercury  it  is  much  greater  than  in  any  of  the 
reft,  being  little  lefs  than  iliat  of  3  to  2.  The  aphe- 
1-ia  of  all  the  pl.mcts  are  not  fituated  on  the  fame  fide 
of  the  fun,  but  in  the  poiltions  fliown  figi  106.  though 
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thefe  portions  are  alfo  variable,  as  fhall  be  afterwards 
more  fully  explained.  The  eccentricity  of  the  Geor- 
gium Sidus  is  not  yet  determined,  though  it  is  fuppo- 
fed  to  be  lefs  than  that  of  the  reft.  All  of  them  re- 
volve from  we/t  to  eaft  ;  and  the  molt  remote  is  the 
longeft  of  finifliing  its  courfe  round  the  fun. 

Each  of  the  planets  moves  in  its  orbit  round  the 
fun  in  fuch  a  manner,  that  the  line  drawn  from  the 
fun  to  the  planet,  by  accompanying  the  planet  in  its 
motion,  will  defcribe  about    the  fun  equal   fpaccs  in 
equal  times.     There  is  alfo  a  certain  relation  between 
the  greater  axes  of  thefe  ellipfes  and  the  times  in  which 
the  planets  perform  their  revolutions  through  them, 
which  maybe  exprefTedin  the  following  manner:  Let 
the  period  of  one  planet  be  txpreffed  by  the  letter  A, 
the  greater  axis  of  its  orbit  by  D  ;  let  the  pe-      .    n 
riod  of  another  planet  be  denoted  by  B,  and 
the  greater  axis  of  this  planet's  orbit  by   E. 
Then  if  C  be  taken  to  bear  the  fame  propor- 
tion to  B  as  B  bears  to  A  ;  likewife  if  F  be 
taken  to  bear  the  fame  proportion  to  E  as  E  bears  to 

D,  and  G  taken  to  bear  the  fame  proportion  likewife 
to  F  as  E  bears  to  D  ;  then  A  fhall  bear  the  the  fame 
proportion  to  C  as  D  bears  to  G. 

jj   1.  Of  Centripetal  Powers  in  general. 

Before  we  attempt  to  give  any  particular  explana-  sir  Ifaac'i 
tion  of  the  caufes  producing  the  planetary  motions,  it  doclrine  of 
will  be  neceflary  to  premife   fomething  of  Sir  Ifaac  centripetal 
Newton's  doctrine  of  centripetal  forces,  as  upon  that  P0™*"' 
depends  his  doctrine  of  gravitation,  and  of  the  whole 
celcftial  fyftem.     The  firft  effect  of  thefe  powers  is,  to 
caufe  any  body  projected  in  a  ftraight  line  deviate  from 
it,  and  defcribe  an  incurvated  one,  which  fhall  always 
be  bent  towards  the  centre  to  which  the  body  is  fup- 
pofed  to  have  a  tendency.     It  is  not,  however,  necef- 
fary  that  the  moving  body  fliould  approach  the  centre  ; 
it  may  even  recede  farther  from  it  notwithftanding  its 
being  drawn  by  it  ;  but  this  property   uniformly  be- 
longs to  it,  that  the  line  in  which  it  moves  will  be  con- 
tinually concave  towards  the  centre  to  which  the  power 
is  directed. 

Let  A  (fig.  107.)  be  the  centre  of  the  force.  Let  a 
body  in  B  be  moving  in  the  direction  of  the  ftraight 
line  BC,  in  which  line  it  would  continue  to  move  if 
undiltnrbed  ;  but  being  attracted  by  the  centripetal 
force  towards  A,  the  body  mull  necefiarily  depart  from 
this  line  BC ;  and  being  drawn  into  the  curve  line  BD, 
muft  pafs  between  the  lines  AB  and  BC.  It  is  evi- 
dent, therefore,  that  the  body  in  B  being  gradually 
turned  off  from  the  ltraight  line  BC,  it  will  at  firft  be 
convex  towards  that  line  and  concave  towards  A.  And 
that  the  curve  will  always  continue  to  have  this  conca- 
vity towards  A,  may  thus  appear  :  In  the  line  BC, 
near  to  B,  take  any  point,  as  E,  from  which  the  line. 
EFG  may  be  fo  drawn  as  to  touch  the  curve  line  BD 
in  fome  point,  as  F.     Now,  when  the  body  is  come  to 

E,  if  the  centripetal  power  were  immediately  to  be 
fnfpended,  the  body  would  no  longer  continue  to  move 
in  a  curve  line,  but,  being  left  to  itfelf,  would  forth- 
with reaffume  a  ftraight  courfe, and  that  ftraight  couife 
would  be  in  the  line  FG  ;  for  that  line  is  in  the  direc- 
tion of  the  body's  motion  of  the  point  F.  But  the 
centripetal  force  continuing  its  energy,  the  body  will 
be  gradually  drawn  from  this  line  FG  fo  as  to  keep  in 
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the  line  FD,  and  make  that  line,  near  the  point  F,  to 
be  concave  towards  the  point  A  ;  and  in  this  manner 
the  body  may  be  followed  in  its  courfe  throughout  the 
line  BD,  and  every  part  of  that  line  be  fliown  to  be 
concave  towards  the  point  A. 

Again,  the  point  A  (fig.  108.)  being  the  centre  of 
a  centripetal  force,  let  a  body  at  13  fet  out  in  the  di- 
rection of  the  ftraight  line  BC  perpendicular  to  the 
line  AB.  It  will  be  eafily  conceived,  that  there  is  no 
other  point  in  the  line  BC  fo  near  to  A  as  the  point 
B  ;  that  AB  is  the  fhorteft  of  all  the  lines  which  can 
be  drawn  from  A  to  any  part  of  the  line  BC  ;  all  others, 
as  AD  or  AE,  being  longer  than  AB.  Hence  it  fol- 
lows, that  the  body  fetting  out  from  it,  if  it  moved 
in  the  line  BC,  it  would  recede  more  and  more  from 
the  point  A.  Now,  as  the  operation  of  a  centripetal 
force  is  to  draw  a  body  towards  the  centre  of  that  force, 
if  fuch  a  force  act  upon  a  refting  body,  it  mult  necef- 
farily  put  that  body  fo  into  motion  as  to  caufe  it  move 
towards  the  centre  of  the  force  :  if  the  body  were  of 
itfelf  moving  towards  that  centre,  it  would  accelerate 
that  motion,  and  caufe  it  to  move  faftcr  down  ;  but  if 
the  body  were  in  fuch  a  motion  that  it  would  of  itfelf 
recede  from  the  centre,  it  is  not  neceflary  that  the  ac- 
tion of  a  centripetal  power  Ihould  make  it  immediately 
approach  the  centre  from  which  it  would  otherwife 
have  receded  ;  the  centripetal  force  is  not  without  ef- 
fect if  it  caufe  the  body  to  recede  more  flowly  from 
that  centre  than  otherwife  it  would  have  done.  Thus, 
the  fmalleft  centripetal  power,  if  it  act  on  the  body, 
will  force  it  out  of  the  line  BC,  and  caufe  it  to  pafs 
in  a  bent  line  between  BC  and  the  point  A,  as  has 
been  already  explained.  When  the  body,  for  inltance, 
has  advanced  to  the  line  AD,  the  effect  of  the  centri- 
petal force  difcovers  itfelf  by  having  removed  the  body 
out  of  the  line  BC,  and  brought  it  to  crofs  the  line 
AD  fomewhere  between  A  and  D,  fuppofe  at  F.  Now, 
AD  being  longer  than  AB,  AF  may  alfo  be  longer 
than  AB.  The  centripetal  power  may  indeed  be  fo 
ftrong,  that  AF  lhall  be  fhorter  than  AB  ;  or  it  may 
be  fo  evenly  balanced  with  the  progrefllve  motion  of 
the  body  that  AF  and  AB  fhall  be  juft  equal ;  in 
which  cafe  the  body  would  defcribe  a  circle  about  the 
centre  A  ;  this  centre  of  the  force  being  alfo  the  centre 
of  the  circle. 

If  now  the  body,  inftead  of  fetting  out  in  the  line 
BC  perpendicular  to  AB,  had  fet  out  in  another  line 
BG  more  inclined  towards  the  line  AB,  moving  in 
the  curve  line  BH  ;  then,  as  the  body,  if  it  were  to 
continue  its  motion  in  the  line  BG,  would  for  fomc 
time  approach  the  centre  A,  the  centripetal  force 
would  caufe  it  to  make  greater  advances  toward  that 
centre  :  But  if  the  body  were  to  fet  out  in  the  line 
BI,  reclined  the  other  way  from  the  perpendicular  BC, 
and  were  to  be  drawn  by  the  centripetal  force  into  the 
curve  line  BK  ;  the  body,  notwithftanding  any  cen- 
tripetal force,  would  for  fome  time  recede  from  the 
centre  ;  liuce  fome  part  at  leaft  of  the  curve  line  BK 
lies  between  the  line  BI  and  the  perpendicular  BC. 

Let  us  next  fuppofe  a  centripetal  power  directed  to- 
ward the  point  A  (Fig.  109.),  to  act  on  a  body  in  B, 
which  is  moving  in  the  direction  of  the  ftraight  line 
BC,  the  line  BC  reclining  off  from  AB.  If  from  A 
the  (knight  lines  AD,  AE,  AF,  are  drawn  to  the  line 
CB,  prolonged  beyond  B  to  G,  it  appears  that  AD  is 


inclined  to  the    line  GC  more  obliquely  than   AB,  Of  Centri- 
AE  more    obliquely  than    AD,    and  AF  than    A  E;  P«al 
or,  to  fpeak  more  correctly,  the  angle  nnder  ADG  is  ?owe"'    , 
lefs  than  that  under  ABG,  that  under  AEG   is  lefs 
than  ADG,    and   AFG  lefs  than  AEG.      Now  fup- 
pofe the  body  to  move  in  the  curve  line  BHIK,  it  is 
likewife    evident  that  the  line  BHIK  being  concave 
towards  A  and  convex  towards  BC,  it  is  more  and 
more  turned  off  from  that  line  :  fo  that  in  the  point  H, 
the  line  AK  will  be  more  obliquely  inclined   to  the 
curve  line  BHIK  than  the  fame  line  AHD  is  inclined 
to  BC  at  the  point  D  ;  at  the  point  I  the  inclination 
of  the  line  AI  to  the  curve  line  will  be  more  diffe- 
rent from  the  inclination  of  the  fame  line  AIE  to  the 
line  BC  at  the  point  IE  ;  and  in  the  points  K  and  F 
the  difference  of  inclination  will  be  ftill  greater  ;  and 
in  both,  the  inclination  at  the  curve  will  be  lefs  ob- 
lique than  at  the  ftraight  line  BC.     But  the  ftraight 
line  AB  is  lefs  obliquely  inclined  to  BG  than  AD  is 
inclined  towards  DG :    therefore,   although   the  line 
AH  be  lefs  obliquely  inclined  towards  the  curve   HB 
than  the  fame  line  AHD  is  inclined   towards  DG, 
yet  it  is  poffible,  that  the  inclination  at  H  may  be 
more  oblique  than  the  inclination  at  B.     The  inclina- 
tion at  H  may  indeed  be  lefs  oblique  than  the  other, 
or  they  may  be  both  the  fame.     This  depends  upon 
the  degree  of  ftrength  wherewith  the  ceniripetal  force 
exerts  itfelf  during  the  paflagc  of  the  body  from  B  to 
H ;  and  in  like  manner  the  inclinations  at  I  and  K 
depend  entirely  on  the  degree  of  ftrength  wherewith 
the  centripetal  force  acts  on  the  body  in  its  pallage 
from  H  to  K  :  if  the  centripetal  force  be  weak  enough, 
the  lines  AH  and  AI  drawn  from  the  centre  A  to 
the  body  at  H  and  at  I,  fhall   be  more  obliquely    in- 
clined to  the  curve  than  the  line  AB   is  inclined  to- 
wards BG.     The  centripetal  force  may  be  of  fuch  a 
ftrength  as  to  render  all  thefc  inclinations  equal  ;  or  if 
ftronger,  the  inclinations  at  I  and  K  will  be  lefs  ob- 
lique than   at  B  ;  and  Sir  Ifaac  Newton  has  particu- 
larly fliown,  that  if  the  centripetal  power  decreafes  af- 
ter a  certain  manner  without  the  increafe  of  diftance, 
a  body  may  defcribe  fuch  a  curve  line,  that   all  the 
lines  drawn  from  the  centre  to  the  body  fhall  be  equal- 
ly inclined  to  that  curve  line.  458 

We  muft    farther  remark,  that   if  the  centripetal  Revolution 
power,  while  the  body  increafes  its  diftance  from  the  °f  a  l>ody 
centre,   retain   fufficient  ftrength  to   make    the  lines rollnd  a 
drawn  from    the  centre   to    the  body   to   become  at  "n.trc  c** 
length  lefs  oblique  to  the  curve;    then,  if  this  diminu-     *' 
tion  of   the   obliquity  continue,    till    at  la(t  the  line 
drawn  from  the  centre  to  the  body  fhall  ceafc  to  be 
obliquely  inclined  to  the  curve,  and  become  perpendi- 
cular thereto  ;  from   this   inftant  the  body  fhall    no 
longer  recede  from  the  centre,  but  in  its  following  mo- 
tion fhall  again  defcend,  and  defcribe  a  curve  in  all 
refpects  like  that  which  it  has  defcribed  already,  pro- 
vided the  centripetal  power,  every  where  at  the  fame 
diftance  from  the  body,  acts  with  the  fame  ftrength. 
This  return  of  the  body  may  be  proved  by  the  follow- 
ing propofition  :  That  if  the  body  in  any  place,  fup- 
pofe at  I,  were  to  be  flopped,  and  thrown  directly 
backward  with  the  vclociiy  wherewith  it  was  moving 
forward  in  that  point  I,  then  the  body,  by  the  action 
of  the  centripetal    force   upon   it,    would    move  back 
again  oyer  the  path  IHB,  in  which  it  had  before  ad- 
vanced 
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petal  in  the  fame  fpace  of  time  as  was  taken  up  in  its  paffage 

Powers.    ^  £rom  b  to  I  j  the  velocity  of  the  body  at  its  return 

from  the  point  B  being  the  fame  as  that  wherewith  it 

■    jfirfl  fet  out  from  that  point. 

The  truth  of  this  proposition  may  be  illuftrated  in 
the  following  manner.  Suppofe,  in  fig.  no,  that  a 
body  were  carried  after  the  following  manner  through 
the  bent  figure  ABCDEF,  compofed  of  the  ftraight 
lines  AB,  BC,  CD,  DE,  EF,  let  the  body  then  firft 
be  fuppofed  to  receive  an  impulfe  to  fome  point  within 
the  concavity  of  the  figure,  as  G.  Now,  as  this  body, 
when  once  moving  in  the  ftraight  line  AB,  will  con- 
tinue to  move  on  in  this  line  as  long  as  it  fhall  be  left 
to  itfelf ;  but  being  difturbed  at  the  point  B  by  the 
impulfe  given  it,  it  will  be  turned  out  of  this  line  AB 
into  fome  other  ftraight  line,  wherein  it  will  afterwards 
continue  to  move  as  long  as  it  fhall  be  left  to  itfelf : 
therefore,  let  this  impulfe  have  ftrength  fufficient  to 
turn  the  body  into  the  line  BC;  then  let  the  body 
move  on  undittnrbed  from  B  to  C :  but  at  C  let  it  re- 
ceive another  impulfe  pointed  alfo  towards  G,  and  of 
fufficient  ftrength  to  turn  the  body  into  the  line  CD  ; 
at  D  let  a  third  impulfe  turn  it  into  the  line  DE  ;  and 
at  E  let  another  turn  it  into  EF.  Now,  if  the  body, 
while  moving  on  in  the  line  EF,  be  flopped  and  turn- 
ed back  again  with  the  fame  velocity  with  which  it 
was  moving  forward,  then  by  the  repetition  of  the 
former  impulfe  at  E,  the  body  will  be  turned  in  the 
line  ED,  and  move  in  it  from  E  to  D  with  the  fame 
velocity  as  that  wherewith  it  was  moving  forward  in 
this  line ;  then  by  a  repetition  of  the  impulfe  at  D, 
when  the  body  fhall  have  returned  to  that  point,  it 
will  be  turned  into  the  line  DC  ;  and  by  the  repetition 
of  the  former  impulfes  at  C  and  at  B,  the  body  will 
be  brought  back  again  into  the  line  BA,  with  the  ve- 
locity wherewith  it  firft  moved  in  that  line. 

To  illuftrate  this  ftill  further,  let  DE  and  FE  be  con- 
tinued beyond  E.  In  DE  thus  continued,  take  at  plea- 
fure  the  length  EH,  and  let  HI  be  fo  drawn  as  to  be 
equidiftant  from  the  line  GE ;  then,  from  the  fecond 
law  of  motion,  it  follows,  that  after  the  impulfe  on  the 
body  on  E,  it  will  move  through  the  fpace  EI  in  the 
fame  time  it  would  have  employed  in  moving  from  E 
to  H  with  the  velocity  it  had  in  the  line  DE.  In 
FE  prolonged,  take  EK  equal  to  EI,  and  draw  KL 
equidiftant  from  GE.  Then  becaufe  the  body  is 
thrown  back  in  the  line  FE  with  the  fame  velocity 
with  which  it  went  forward  in  that  line,  if,  when  the 
body  was  returned  to  E,  it  were  permitted  to  go 
ftraight  on,  it  would  pafs  through  EK  in  the  fame 
time  as  it  took  up  in  pafling  through  EI,  when  it  went 
forward  in  the  line  EF.  But  if,  at  the  body's  return 
to  the  point  E,  fuch  an  impulfe  directed  toward  the 
point  D  were  to  be  given  it  as  was  fufficient  to  turn  it 
into  the  line  DE,  it  is  plain  that  this  impulfe  muft  be 
equal  to  that  which  originally  turned  the  body  out  of 
the  line  DE  into  EF;  and  that  the  velocity  with 
which  the  body  will  return  into  the  line  ED  is  the 
fame  as  that  wherewith  it  moved  before  through  this 
line  from  D  to  E.  Becaufe  EK  is  equal  to  EI,  and 
KL  and  HI  being  each  equidiftant  from  GE,  are  by 
confequence  equidiftant  from  each  other;  it  follows, 
that  the  two  triangular  figures  IEH  and!  KEL  are 
altogether  like  and  equal  to  each  other.     EK   there- 
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fore  being  equal  to  EI,  and  EL  equal  to  KH,  andOfCentri- 
KL  equal  to  HL,  it  is  plain,  that  the  body,  after  its  petal 
return  to  E,  being  turned  out  of  the  line  FE  into  ED  t'owew. 
by  an  impulfe  acting  upon  it  in  E  after  the  manner  '  " 
abovementioned,  it  will  receive  fuch  a  velocity  by 
this  impulfe  as  will  carry  it  through  EL  in  the  fame 
time  it  would  have  taken  to  go  through  EK,  if  it  had 
paffed  through  it  undifturbed.  It  has  already  been 
obferved,  that  the  time  in  which  the  body  would  pafs 
over  EK,  with  the  velocity  wherewith  it  returns,  is 
equal  to  the  time  it  took  up  in  going  forward  from  E 
to  I ;  that  is,  to  the  lime  in  which  it  would  have  gone 
through  EH  with  the  velocity  wherewith  it  moved 
from  D  to  E:  therefore  the  time  in  which  the  body 
will  pafs  from  E  to  L,  after  its  return  into  the  line 
ED,  is  the  fame  as  would  have  been  taken  up  by  the 
body  in  paffing  through  the  line  EH  with  the  velocity 
wherewith  it  firft  moved  in  the  line  DE.  Since,  there- 
fore EL  and  EH  are  equal,  the  body  returns  into 
the  line  DE  with  the  velocity  which  it  had  before  in 
that  line — Again,  we  may  affirm,  that  the  fecond 
impulfe  in  E  is  equal  to  the  firft ;  for  as  the  impulfe 
in  E,  whereby  the  body  was  turned  out  of  the  line 
DE  into  the  line  EF,  is  of  fuch  ftrength,  that  if  the 
body  had  been  at  reft  when  this  impulfe  had  acted  up- 
on it,  it  would  have  communicated  as  much  motion 
to  it  as  would  have  been  fufficient  to  carry  it  through 
a  length  equal  to  HI,  in  the  time  wherein  the  body 
would  have  paffed  from  E  to  H,  or  in  the  time 
wherein  it  paffed  from  E  to  I.  In  the  fame  manner 
on  the  return  of  the  body,  the  impulfe  in  E,  whereby 
it  is  turned  out  of  the  line  FE  into  ED,  is  of  fuch 
ftrength,  that  if  it  had  acted  on  the  body  at  reft,  it 
would  have  caufed  it  move  through  a  length  equal  to 
KL  in  the  fame  time  as  the  body  would  employ  ia 
paffing  through  EK  with  the  velocity  wherewith  it  re- 
turns in  the  line  FE  :  therefore  the  fecond  impulfe, 
had  it  acted  on  the  body  at  reft,  would  have  caufed  it 
to  move  through  a  length  equal  to  KL  in  the  fame 
fpace  of  time  as  would  have  been  taken  up  by  the  body 
in  paffing  through  a  length  equal  to  HI  were  the  firft 
impufe  to  aft  on  the  body  while  at  reft.  That  is,  the 
effects  of  the  firft  and  fecond  impufe  on  the  body  when 
at  reft  would  be  the  fame  :  for  KL  and  HI  are  equal  ; 
confequently  the  fecond  impufe  is  equal  to  the  firft. 
Thus,  if  the  body  be  returned  through  »FE  with  the 
velocity  wherewith  it  moved  forward,  it  has  been 
fhown  how,  by  the  repetition  of  the  impulfe  which 
acted  on  it  in  E,  the  body  will  return  again  into  the 
line  DE  with  the  velocity  which  it  had  before  in  that 
line.  By  the  fame  method  of  reafoning  it  may  be 
proved,  that  when  the  body  is  returned  back  to  D, 
the  impulfe  which  before  acted  on  that  point  will 
throw  the  body  into  the  line  DC  with  the  velocity 
which  it  firft  had  in  that  line  ;  and  the  other  impulfes 
being  fucceffively  repeated,  the  body  will  at  length  be 
brought  back  again  into  the  line  BA  with  the  velocity 
wherewith  it  fet  out  in  that  line. — Thus  thefe  impul- 
fes, by  acting  over  again  in  an  inverted  order  all  their 
operations  on  the  body,  bring  it  back  again  through 
the  path  in  which  it  had  proceeded  forward  ;  and  this 
obtains  equally  whatever  be  the  number  of  ftraight 
lines  whereof  this  curve  figure  is  compofed.  Now,  by 
a  method  of  reafoning  of  which  Sir  Ifaac  Newton 
made  much  nfe,  and  which  he  introduced  into  geo- 
metry. 
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Of  Centri-  metry,    thereby  greatly   enriching  that  fcience,  we 
petal  might  make  a  transition  from  this  figure,  compofed  of 

Powers.  ^  a  lllllnjjer  ftraight  lines,  to  a  figure  of  one  continued 
curvature,  and  from  a  number  of  feparate  impufes  re- 
peated at  diltinct  intervals  to  a  continued  centripetal 
force,  and  (how,  that  becaufe  what  has  been  here  ad- 
vanced holds  univerfally  true  whatever  be  the  num- 
ber of  Uraight  lines  whereof  the  curve  figure  ACF  is 
compofed,  and  however  frequently  the  impulfes  at  the 
angles  of  this  figure  are  repeated  ;  therefore  the  fame 
will  ftill  remain  true  although  this  figure  fhould  be 
converted  into  one  of  a  continued  curvature  ;  and 
thefe  diftincT:  impulfes  lhould  be  changed  into  a  conti- 
nual centripetal  force. 

This  being  allowed,  fuppofe  the  body  in  K  to  have 
the  line  AK  no  longer  obliquely  inclined  to  its  mo- 
tion. In  this  cafe,  if  the  body  be  turned  back  in  the 
manner  we  have  been  confidering,  it  muft  be  directed 
back  perpendicularly  to  AK  ;  but  if  it  had  proceeded 
forward,  it  would  likewife  have  moved  in  a  direction 
perpendicular  to  AK  :  confequently,  whether  it  move 
from  this  point  K  backward  or  forward,  it  mull  de- 
fcribe  the  fame  kind  of  courfe.  Therefore,  fince  by 
being  turned  back  it  will  go  over  again  the  line  KIHB, 
if  it  be  permitted  to  go  forward,  the  line  KL,  which 
it  (hall  defcribe,  will  be  altogether  fimilar  to  the  line 
KHB. 

In  like  manner  we  may  determine  the  nature  of  the 
motion,  if  the  line  wherein  the  body  fets  out  be  in- 
clined, as  in  fig.  in.  down  toward  the  line  BA  drawn 
between  the  body  and  the  centre.  If  the  centripetal 
power  fo  much  increafes  in  Strength  as  the  body  ap- 
proaches, that  it  can  bend  the  path  in  which  the  body 
moves  to  that  degree  as  to  caufe  all  the  lines,  AH, 
AI,  AK,  to  remain  no  lefs  oblique  to  the  motion  of 
the  body  than  AB  is  oblique  to  BC,  the  body  fhall 
continually  more  and  more  approach  the  centre  :  But 
if  the  centripetal  power  increafes  in  fo  much  lefs  a 
degree  as  to  permit  the  line  drawn  from  the  centre  to 
the  body,  as  it  accompanies  the  body  in  its  motion,  at 
length  to  become  more  and  more  erect  to  the  curve 
wherein  the  body  moves,  and  in  the  end,  fuppofe  at  K, 
to  become  perpendicular  to  it ;  from  that  time  the  bo- 
dy  mall  rife  again.  This  is  evident  from  what  has 
been  faid  above  ;  becaufe,  for  the  very  fame  reafon,  here 
alfo  the  body  will  proceed  from  the  point  K  to  defcribe 
a  line  altogether  fimilar  to  that  in  which  it  has  moved 
from  B  to  K.  Thus  it  happens  as  in  the  pendulum, 
which,  all  the  time  it  approaches  a  perpendicular  por- 
tion towards  the  horizon,  defcends  more  and  more; 
but  as  foon  as  it  is  come  into  that  fituation,  it  imme- 
diately rifes  again  by  the  fame  degrees  as  it  defcended 
before  :  fo  here  the  body  more  and  more  approaches 
the  centre  all  the  time  it  is  moving  from  B  to  K  ;  but 
thenceforward  it  rifes  from  ihe  centre  again  by  the 
fitinc  degrees  as  it  approached  before. 

If,  as  in  fig.  112.  the  line  BC  be  perpendicular  to 
AB  ;  then  as  has  already  been  obferved,  the  centri- 
petal power  may  be  fo  balanced  with  the  progreffive 
motion  of  the  body,  that  it  may  keep  moving  round 
the  centre  A  conftaiuly  at  the  fame  diftance,  as  the 
body  docs  when  whirled  about  any  point  to  which  it 
is. tied  by  a  ftring.  If  the  centripetal  power  be  too 
weak  to  produce  this  effect,  the  motion  of  the  body 
will  prefently  become  oLliquc  to  the  line  drawn  from 
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itfelf  to  the  centre  ;  but  if  it  be  ftronger,  the  body  Of  CentrU 
muft  constantly  keep  moving  in  a  curve  to  which  a  line  Pe'al 
drawn  from  it  to, the  body  is  perpendicular.  Powers. 

If  the  centripetal  power  change  with  the  change  of  v 
diilance,  in  fuch.a  manner  that  the  body,  after  its  mo- 
tion has  become  oblique  to  the  line  drawn  from  itfelf 
to  the  centre,  fhall  again  become  perpendicular  there- 
to ;  then  the  body  Hull,  in  its  fubfequent  motion,  re- 
turn again  to  the  diilance  of  AB,  and  from  that  di- 
ftance take  a  courfe  fimilar  to  the  former :  and  thus, 
if  the  body  move  in  a  fpace  void  of  all  refiftance,  which 
has  been  all  along  fuppofed,  it  will  continue  in  a  per- 
petual motion  about  the  centre,  defcending  and  amend- 
ing from  it  alternately.  If  the  body,  letting  out  from 
B  (fig.  113.)  in  the  line  BC  perpendicular  to  AB, 
defcribe  the  line  BDE,  which  in  D  fhall  be  ob- 
lique to  the  line  AD ;  but  in  E  fhall  again  become 
erect  to  AE,  drawn  from  the  body  in  E  to  the  centre 
A  ;  then  from  this  point  E  the  body  lhall  defcribe  the 
line  EFG  entirely  fimilar  to  BDE,  and  at  G  lhall  be 
at  the  fame  diftance  as  it  was  at  B  ;  and  the  line  AG 
lhall  be  erect  to  the  body's  motion.  Therefore  the 
body  fhall  proceed  to  defcribe  from  G  the  line  GHI 
altogether  fimilar  to  the  line  GFE,  and  at  I  it  will  have 
the  fame  diftance  from  the  centre  as  it  had  at  E  ;  and 
alfo  have  the  line  AI  erect  to  its  motion:  fo  that  its 
fubfequent  motion  muft  be  in  the  line  IKL  fimilar  to 
IKG,  and  the  diftance  AL  equal  to  AG.  Thus 
the  body  will  go  on  in  a  perpetual  round  without  cea- 
fing,  alternately  enlarging  and  contracting  its  diftance 
from  the  centre. 

Ifitfo  happen  that  the  point  E  fall  upon  the  line 
BA,  continued  beyond  A;  then  the  point  G  will  fall 
upon  B,  I  on  E,  and  L  alfo  on  B  ;  fo  that  the  body 
will  in  this  cafe  defcribe  a  fimple  curve  line  round  the 
centre  A,  like  the  line  BDEF  in  fig.  114.  in  which 
it  will  revolve  from  B  to  E,  and  from  E  to  B,  with- 
out end.  If  AE  in  fig.  113.  fhould  happen  to  be  per- 
pendicular to  AB,  in  this  cafe  alfo  a  fimple  line  will 
bedefcribed  ;  for  the  point  G  will  fall  on  the  line  BA 
prolonged  beyond  A  ;  the  point  I  on  the  line  AE  pro- 
longed beyond  A,  and  the  point  L  on  B  ;  fo  that  the 
body  will  defcribe  a  line  like  the  curve  line  BEGI  in 
fig.  115.  in  which  the  oppofite  points  B  and  G  are 
equally  diftant  from  A;  and  the  oppofite  points  E  and 
L  are  alfo  equally  diftant  from  the  fame  point  A.  In 
other  cafes  the  body  will  have  a  eourfe  of  a  more  com- 
plicated nature. 

Thus  it  muft  be  apparent  how  a  body,  while  it  is 
conftantly  attracted  towards  a  centre,  may  notwith- 
itanding  by  its  progreffive  motion  keep  itfelf  from 
falling  down  to  the  centre,  defcribing  about  it  an  end- 
lefs  circuit,  fometimes  approaching  and  fometiroes  re- 
ceding from  it.  Hitherto,  however,  we  have  fuppo- 
fed, that  the  centripetal  power  is  every  where  of  equal 
ftrengtb  at  the  fame  diftance  from  the  centre:  and 
this  is  indeed  the  cafe  with  that  power  which  keeps  the 
planets  in  their  orbits;  but  a  body  may  be  kept  on  in 
a  perpetual  circuit  round  the  centre,  although  the  cen- 
tiij.aal  power  If  kept  moving  in  any  curve  line  what- 
ever, that  fhall  have  its  concavity  turned  every  where 
tow  a  ;  els  lh<  centre  oj  the  force.  To  illufl rate  this,  we 
fljall  h.  tin  rVfj  pJac<  propofe  the  cafe  of  a  body  mo- 
ving thi  i  ryated  figure  AB(  DE  (fig.  116.),  which 
is  cumpoin.  . .    ihe  ftrajghx  lines  AB,  BC,  CD,  DE, 
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.  and  EA  ;  the  motion  being  carried  on  in  the  follow- 
ing manner.  Let  the  body  firft  move  in  the  line  AB 
with  any  uniform  velocity.  When  it  is  arrived  at  the 
point  B,  let  it  receive  an  impulfe  directed  towards  any 
point  F  taken  within  the  figure  ;  and  let  the  impulfe  be 
of  fuc  11  a  ftrength  as  to  turn  the  body  out  of  the  line 
AB  into  the  line  KC :  The  body  after  this  impulfe, 
while  left  to  itfelf,  will  continue -moving  in  the  line 
BC.  At  C  let  the  body  receive  another  impulfe  di- 
rected towards  the  fame  point  F,  of  fuch  a  ftrength  as 
to  turn  it  from  the  line  BC  into  CD.  At  D,  let  the 
body,  by  another  impulfe,  directed  likewife  to  the 
point  F,  be  turned  out  of  the  line  CD  into  DE.  At 
E  let  another  impulfe,  directed  likewife-  toward  the 
point  F,  turn  the  body  from  the  line  DE  into  AE  : 
and  thus  the  body  will,  by  means  of  thefe  impulfes,  be 
carried  thro'  the  whole  figure  ABCDE. 

Again,  when  the  body  is  come  to  the  point  A,  if 
it  there  receive  another  impulfe  directed  like  the  reft  to 
the  point  F,  and  of  fuch  a  degree  of  ftrength  as  to 
turn  it  into  the  line  AB,  wherein  it  firft  moved  ;  the 
body  will  then  return  into  this  line  with  the  fame  velo- 
city it  had  originally.  To  underftand  this,  let  AB 
be  prolonged  beyond  B  at  pleafure,  fuppofe  to  G  ;  and 
from  G  let  GH  be  drawn ;  which,  if  produced,  Ihould 
always  continue  equidiftant  from  BF,  i.  e.  let  GH  be 
drawn  parallel  to  BF,  in  the  time,  then,  in  which  the 
body  would  have  moved  from  B  to  G,  had  it  not  re- 
ceived a  new  impulfe  in  B  ;  by  the  means  of  that  im- 
pulfe it  will  have  acquired  a  velocity  which  will  carry 
it  from  B  to  H.  After  the  fame  manner,  if  CI  be 
taken  equal  to  BH,  and  IK  be  drawn  parallel  to  CF, 
the  body  will  have  moved  from  C  to  K,  with  the  velo- 
city which  it  has  in  the  line  CD,  in  the  fame  time  it 
would  have  employed  in  moving  from  C  to  I  with  the 
velocity  it  had  in  the  line  BC.  Therefore,  ftnee  CI 
and  BH  arc  equal,  the  body  will  move  through  CK 
in  the  fame  time  as  it  would  have  taken  up  in  moving 
from  B  to  G  with  the  velocity  wherewith  it  moved 
through  the  line  AB.  Again,  DL  being  taken  equal 
to  CK,  and  LM  drawn  parallel  to  DF,  the  body  will, 
for  the  fame  reafon  as  before,  move  through  DM 
with  the  velocity  which  it  has  in  the  line  DE,  in  the 
fame  time  it  would  employ  in  moving  through  BG 
with  its  original  velocity.  Laftly,  if  EN  be  taken 
equal  to  DM,  and  NO  be  drawn  parallel  to  EF ;  like- 
wife,  if  AP  be  taken  equal  to  EO,  and  PQ^be  drawn 
parallel  to  AF  ;  then  the  body,  with  the  velocity 
wherewith  it  returns  into  the  line  AB,  will  pafs  thro' 
AO^  in  the  time  it  would  have  employed  in  pafling 
through  BG  with  its  original  velocity.  Now  as  all 
this  follows  directly  from  what  has  been  delivered  con- 
cerning oblique  impulfes  imprcfled  upon  bodies  in  mo- 
tion ;  fo  we  muft  here  obferve  farther,  that  it  can  be 
proved  by  geometry,  that  A  Q^  will  always  be  equal  to 
BG ;  which  being  granted,  it  follows,  that  the  body 
has  returned  into  the  line  AB  with  the  fame  velocity 
which  it  had  when  it  firft  moved  in  that  line  ;  for  the 
velocity  with  which  it  returns  into  the  line  AB,  will 
carry  it  over  the  line  AQJn  the  fame  time  as  would 
have  been  taken  up  in  its  pafling  over  an  equal  line  BG 
with  the  original  velocity. 

The  conclufion  naturally  deduced  from  the  above 
reafoning  is,  that  by  means  of  a  centripetal  and  pro- 
jectile force,  a  body  may  be  carried  round  any  fixed 
Vol.  II 


point  in  a  curve  figure  which  (hall  be  concave  towards  Of  Centri 
it,  as  that  marked  ABC,  fig.  117.  and  when  it  is  re-  Pctal 
turned  to  that  point  from  whence  it  fet  om,  it  lliall  re-  fowcfs 
cover  again  the  velocity  with  which  it  departed  from       2,„ 
that  point.     It  is  not  indeed  always  tiecelTary  that  it  a  body 
fliould  return  again  into  its  firft  courfe,  for  the  curve  may  be 
line   may    have   fome   fuch   figure  as    ABCDUK    in  moved  in 
fin.  118.     In  this  curve  line,  if  the  body  fet  out  from  ??Y  c""'" 
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B  in  the  direction  BF,  and  moved  through  the 

BCD  till  it  returned  to  B  ;  here  the  body  would  not  n, 

enter  again  into  the  line  BCD,  becaufe  the  two  parts  centripetal 

BD  and  BC  of  the  curve  line  make  an  angle  at  the  force. 

point  B  :  fo  that  the  centripetal  power,  which  at  the 

point  B  would  turn  the  body  from  the  line  BF  into 

the  curve,  will  not  be  able  to  turn  it  into  the  line  BC 

from  the  direction  in  which  it  returns  to  the  point  B. 

A  forcible  impulfe  mull  be  given  the  body  in  the  point 

B  to  produce  that  effect:.     If,  at  the  point  B,  whence 

the  body  ftts  out,  the  curve  line  return  into  iifelf,  a.-. 

in  fig.  117.  then  the  body,  upon  its  arrival  again  at  B, 

may  return  into  its  former  courfe,  and  thus  make  an 

endlefs  circuit  about  the  centre.  260 

The  force  requifite  to  carry  a  body  in  any  curve  line  Calculation 
propofed,  is  to  be  deduced  from  the  curvature  which  of  the  force 
the  figure  has  in  any  part  of  it.  Sir  Ifaac  Newton  has  re<lu,flte  to 
laid  down  the  following  proposition  as  a  foundation  for  ja"y 
difcovering  this,  viz.  that  if  a  line  be  drawn  from  fomc  CutV( 
fixed  point  to  the  body,  and  remaining  by  one  ex- 
treme united  to  that  point,  it  be  carried  round  along 
with  the  body  ;  then  if  the  power  whereby  the  body  is 
kept  in  its  courfe  be  always  pointed  to  this  fixed  poinl 
as  a  centre,  this  line  will  move  over  equal  fpaces  in 
equal  portions  of  time.  Suppofe  a  body  were  moving 
through  the  curve  line  ABCD  (fig.  120),  and  patted 
over  the  arches  AB,  BC,  CD  in  equal  portions  of 
time  ;  then  if  a  point,  as  E,  can  be  found,  from 
whence  the  line  EA  being  drawn  to  the  body  in  ac- 
companying it  in  its  motion,  it  fliall  make  the  fpaces 
EAB,  EBC,  and  ECD,  over  which  it  paffes,  equal 
where  the  times  are  equal  ;  then  is  the  body  kept  in 
this  line  by  a  power  always  pointed  to  E  as  a  centre. 
To  prove  this,  fuppofe  a  bocfy  fet  out  from  the  point 
A,  fig.  121.  to  move  in  the  ftraight  line  AB  ;  and 
after  it  had  moved  for  fome  time  in  that  line,  it  were 
to  receive  an  impulfe  directed  to  fome  point,  as  C.  Let 
it  receive  that  impulfe  at  D,  and  thereby  be  turned  in- 
to the  line  DE  ;  and  let  the  body,  after  this  impulfe, 
take  the  fame  time  in  pafling  from  D  to  E  that  is  em- 
ployed in  patting  from  A  to  D.  Then  the  ftraight 
lines  CA,  CD,  and  CE  being  drawn,  the  triangular 
fpaces  CAD  and  CDE  are  proved  to  be  equal  in  the 
following  manner.  Let  EF  be  drawn  parallel  to  CD. 
Then,  it  follows,  from  the  fecond  law  of  motion,  that 
fince  the  body  was  moving  in  the  line  AB  when  it  re- 
ceived the  impulfe  in  the  direction  DC,  it  will  have  mo- 
ved after  the  impulfe  through  the  line  DE  in  the  fame 
time  as  it  would  have  moved  through  DF,  provided  it 
had  received  no  diiturbance  in  D.  But  the  time  of  the 
body's  moving  from  D  to  E  is  fuppofed  to  be  equal  to 
the  time  of  its  moving  through  AD  ;  therefore  the 
time  which  the  body  would  have  employed  in  moving 
through  DF,  had  it  not  been  difturbed  in  D,  is  equal 
to  the  lime  wherein  it  moved  through  AD  ;  conse- 
quently DF  is  equal  in  length  to  AD  ;  for  if  the  ho., 
dy  tiad  gone  onto  move  through  the  line  AE  without 
3   Q  inter- 
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Of  Centri-  interruption,   it  would  have   moved  through  all  the 
petal  parts  0f  ;t  ^^  thc  fame  velocity^  and  have  pafled  over 

Powers.  ^  equaj  parts  0f  tnat  ];ne  in  equa}  portions  of  time.  Now 
CF  being  drawn,  fincc  AD  and  DF  are  equal,  the  tri- 
angular fpace  CDF  is  equal  to  the  triangular  fpace 
CAD.  Farther,  the  line  EF  being  parallel  to  CD,  it 
follows  from  the  37th  propofition  of  Euclid's  firft  book, 
that  the  triangle  CED  is  equal  to  the  triangle  CFD  : 
therefore  the  triangle  CED  is  equal  to  the  triangle  CAD. 
In  like  manner,  if  the  body  receive  at  E  another 
impulfe  directed  toward  the  point  C,  and  be  turned 
by  that  impulfe  into  the  line  EG  ;  if  it  move  after- 
wards from  E  to  G  in  the  fame  fpace  of  time  as  was 
taken  up  by  its  motion  from  D  to  E,  or  from  A  to 
D  ;  then  CG  being  drawn,  the  triangle  CEG  is  equal 
to  CDE.  A  third  impulfe  at  G,  directed  as  the  two 
former  to  C,  whereby  the  body  fliall  be  turned  into 
the  line  GH,  will  have  alfo  the  like  effect  with  the 
reft.  If  the  body  move  over  GH  in  the  fame  time  as 
it  took  up  in  moving  over  EG,  the  triangle  CGH 
will  be  equal  to  the  triangle  CEG.  Laftly,  if  the 
body  at  H  be  turned  by  a  frefh  impulfe  directed  to- 
ward C  into  the  line  HI,  and  at  I  by  another  impulfe 
directed  alfo  to  C  be  turned  into  the  line  IK  ;  and  if 
die  body  move  over  each  of  the  lines  HI  and  IK  in 
the  fame  time  as  it  employed  in  moving  over  each  of 
the  preceding  lines  AD,  DE,  EG,  and  GH :  then 
each  of  the  triangles  CHI  and  OK  will  be  equal  to 
each  of  the  preceding.  Likewife,  as  the  time  in 
which  the  body  moves  over  ADE  is  equal  to  the  time 
of  its  moving  over  EGH,  and  to  the  time  of  its  mo- 
ving over  HIK  ;  the  fpace  CADE  will  be  equal  to  the 
fpace  CEGH  and  to  the  fpace  CHIK.  In  the  fame 
manner,  as  the  time  in  which  the  body  moved  over 
ADEG  is  equal  to  the  time  of  its  moving  over 
GHIK,  h  the  fpace  CADEG  will  be  equal  to  the 
fpace  CGHIK.  From  this  principle  Sir  Ifaac  New- 
ton demonftrates  the  above-mentioned  propofition,  by 
making  the  tranfition  from  this  incurvated  figure  com- 
pofed  of  ftraight  lines,  to  a  figure  of  continued  cur- 
vation  ;  and  by  mowing,  that  fince  equal  fpaces  are 
defcribed  in  equal  times,  in  this  prefent  figure  compofed 
of  ftraight  lines,  the  fame  relation  between  the  fpaces 
flefcribed  and  the  times  of  their  defcription  will  alfo 
have  place  in  a  figure  of  one  continued  curvature.  He 
alfo  deduces  from  this  propofition  the  reverfe  of  it ; 
and  proves,  that  whenever  equal  fpaces  are  continual- 
ly defcribed,  the  body  is  acted  upon  by  a  centripetal 
force  directed  to  the  centre  at  which  the  fpaces  ter- 
minate. 

Having  thus  endeavoured  to  illuftrate  the  fundamen- 
tal principle  of  the  Newtonian  philofophy,  at  leaft  as 
far  as  it  regards  the  motion  of  the  planets  and  heaven- 
z(,i       ly  bodies,  we  mall  now  proceed  to  the  more  particu- 
No  fenfible  lar  application  of  it.     The  firft  thing  undertaken  by 
matter  in    Sir  Ifaac  in  order  to  explain  thofe  motions,  is  to  de- 
thcceleftial  monftrate,  that  in  the  ceieftial  fpaces  there  is  no  fen- 
ipaces.        £l5|e  matten     That  ,},£  heavenly  bodies  fuffer  no  fen- 
fible refiftance  from  any  matter  of  this  kind,  is  evident 
from  the  agreement  betwixt  aftronomical  obfervations 
in  all  ages  with  regard  to  the  time  in  which  the  pla- 
nets have  been  found  to  perform  their  revolutions.   Des 
Cartes,  however,  was  of  opinion,  that  the  planets  might 
be  kept  iu  their  courfes  by  means  of  a  fluid  matter, 


which  continually  circulating  round,  mould  carry  the  Of  Centri 
planets  along  with  it ;  and  there  is  one  appearance  Pe"»l 
which  feems  to  favour  this  opinion,  viz.  that  the  ¥<™"*- 
fun  turns  round  his  axis  the  fame  way  the  planets  *  w 
move  ;  the  earth  alfo  turns  round  its  axis  the  fame 
way  as  the  moon  turns  round  the  earth,  and  the  pla- 
net Jupiter  turns  round  his  axis  the  fame  way  that  his 
fatellites  revolve  round  him.  It  might  therefore  be 
fuppofed,  that  if  the  whole  planetary  region  were  fill- 
ed with  a  fluid  matter,  the  fun,  by  turning  round  on 
his  own  axis,  might  communicate  motion  firft  to  that 
part  of  the  fluid  which  was  contiguous,  and  by  degrees 
propagate  the  like  motion  to  the  parts  more  remote. 
After  the  fame  manner  the  earth  might  communicate 
motion  to  this  fluid  to  a  degree  fufficient  to  carry  round 
the  moon  ;  and  Jupiter  might  communicate  the  like 
to  the  diftance  of  its  fatellites.  This  fyftem  has  been 
particularly  examined  by  Sir  Ifaac  Newton  j  who  finds, 
that  the  velocities  with  which  the  parts  of  this  fluid 
fhould  move  in  different  diftances  from  the  centre  of 
motion  will  not  agree  with  the  motions  obferved  in 
the  different  planets  ;  for  inftance,  that  the  time  of 
one  entire  circulation  of  the  fluid  wherein  Jupiter 
fhould  fwim,  would  bear  a  greater  proportion  to  the 
time  of  one  entire  circulation  of  the  fluid  where  the 
earth  is,  than  the  period  of  Jupiter  bears  to  that  of 
the  earth.  He  proves  alfo,  that  the  planet  cannot  cir- 
culate in  fuch  a  fluid,  fo  as  to  keep  long  in  the  fame 
courfe,  unlefs  the  planet  and  the  contiguous  fluid  arc 
of  the  fame  denfity,  and  the  planet  be  carried  along 
with  the  fame  velocity  as  the  fluid.  There  is  alfo  ano- 
ther remark  made  on  this  motion  by  Sir  Ifaac,  viz. 
that  fome  vivifying  force  will  be  continually  neceffary 
at  the  centre  of  the  motion.  The  fun,  in  particular, 
by  communicating  motion  to  the  ambient  fluid,  will 
lofe  from  itfelf  as  much  motion  as  it  communicates  to 
the  fluid,  unlefs  fome  acting  principle  refide  in  the  fun 
to  renew  its  motion  continually.  If  the  fluid  were  in- 
finite, this  gradual  lofs  of  motion  would  continue  till 
the  whole  mould  ftop  ;  and  if  the  fluid  were  limited, 
this  lofs  of  motion  would  continue  till  there  would  re- 
main no  fwifter  a  revolution  in  the  fun  than  in  the  out- 
ermoft  part  of  the  fluid,  fo  that  the  whole  would  turn 
together  about  the  axis  of  the  fun  like  one  folid  globe. 
We  muft  likewife  obferve,  that  as  the  planets  do  not 
move  in  perfect  circles  round  the  fun,  there  is  a  great- 
er diftance  between  their  orbits  in  fome  places  than  o- 
thers.  For  inftance,  the  diftance  between  the  orbit  of 
Mars  and  Venus  is  near  half  as  great  again  in  fome 
part  of  their  courfe  as  in  others.  Now  here  the  fluid 
in  which  the  earth  fhould  fwim,  muft  move  with  a  lefs 
rapid  motion  where  there  is  this  greater  interval  be- 
tween the  contiguous  orbits  ;  but,  on  the  contrary, 
where  the  fpace  is  ftraiteft,  the  earth  moves  more 
flowly  than  where  it  is  wideft. 

Again,  if  our  globe  of  earth  fwam  in  a  fluid  of  e- 
qual  denfity  with  the  earth  itfelf,  that  is,  in  a  fluid 
more  denfe  than  water,  all  bodies  put  in  motion  here 
upon  the  earth's  furface  muft  fuffer  a  great  refiftance 
by  it ;  whereas  Sir  Ifaac  Newton  has  made  it  evident, 
by  experiments,  that  bodies,  falling  perpendicularly 
through  the  air,  fufler  only  about  one  hundred  and  fix- 
tieth  part  of  the  refiftance  from  it  that  they  meet  with 
in  water. 

Thefe 
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Motion*  of     Thefe  experiments  are  applied  by  Sir  Ifaac  yet  far- 
the  Prima-  ther  to  the  general  queftion  concerning  the  abfolute 
ry  I'laneti.  p]eniCU[)e  0f  fpace.     He  objects  againft  the  filling  of 
^a,       all  fpace  with  a  fubtile  fluid,  after  the  manner  of  Des 
Objections  Carles,  That  all  bodies  mull  be  immeafurably  refilled 
to  a  pie-     by  it.     And  left  it  lhould  be  thought  that  this  objection 
uum.         might  be  evaded  by  afcribing  to  this  fluid  fuch  very 
minute  and  fmooth  parts  as  might  remove  all  adhefion 
or  friction  between  them,  whereby  all  refiftance  would 
be  loft,  Sir  Ifaac  proves,  that  fluids  muft  refill  from 
the  inactivity  of  their  particles,  and  that  water  and  the 
air  refill  almoft  entirely  on  this  account ;  fo  that  in 
this  fubtile  fluid,  however  fmooth  and  lubricated  the 
particles  might  be,  yet  if  the  whole  were  as  denfe  as 
water,  it  would  refill  very  near  as  much  as  water  does : 
And  whereas  fuch  a  fluid,  whofe  parts  are  abfolutely 
clofe  together  without  any  intervening  fpaces,   muft 
be  a  great  deal  more  denfe  than  water,  it  muft  alfo 
refill  more  in  proportion  to  its  denfity,    unlefs  we 
fuppofe  the  matter  of  which  this  fluid  is  compofed  not 
to  be  endowed  with  the  fame  degree  of  inactivity  with 
other  matter  :  But  if  you  deprive  any  fubftance  of  the 
property  fo  univerfally  belonging  to  all  other  matter, 
without  impropriety  of  fpeechit  can  fcarce  be  called 
by  this  name.     Sir  Ifaac  alfo  made  an  experiment  to 
try  in  particular,  whether  the  internal  parts  of  bodies 
fufiered  any  refiftance  ;  and  the  refult  did  indeed  ap- 
pear to  favour  fome  fmall  degree  of  refiftance,  but  fo 
very  little  as  to  leave  it  doubtful  whether  the  effect 
did  not  arife  from  fome  other  latent  caufe. 

§  2.    Of  the  Motions  of  the  Primary  Planets. 

Since  the  planets  thus  move  in  a  fpace  void  of  all 
refiftance,  they  would,  if  once  fet  in  motion,  continue 
to  move  on  for  ever  on  a  ftraight  line.  We  have, 
however,  already  obferved,  that  the  primary  planets 
move  about  the  fun  in  luch  a  manner  that  a  line  ex- 
tended from  the  fun  to  the  planet  would  defcribe  equal 
fpaces  in  equal  times  ;  and  this  fingle  property  in  the 
planetary  motions  proves,  that  they  are  continually 
acted  upon  by  a  power  directed  towards  the  fun  as  the 
centre.  It  has  alfo  been  obferved,  that  if  the  ftrength 
of  the  centripetal  power  were  fuitably  accommodated 
every  where  to  the  motion  of  any  body  round  a  centre, 
the  body  might  be  carried  in  any  bent  line  whatever, 
whofe  concavity  lhould  be  every  where  turned  towards 
the  centre  of  that  force ;  and  likewife  that  the  ftrength 
of  the  centripetal  force  in  each  place  was  to  he  collect- 
ed from  the  nature  of  the  line  wherein  the  body  moved. 
Now  fince  each  of  the  planets  moves  in  an  ellipfis, 
having  the  fun  in  one  of  its  foci,  Sir  Ifaac  Newton  de- 
monftrates,  that  the  ftrength  of  this  power  is  recipro- 
cally in  the  duplicate  proportion  of  the  diftance  from 
the  fun.  This  proportion  may  be  explained  in  the 
following  manner  :  Suppofe  feveral  diftances  to  bear  to 
each  other  the  proportions  of  the  numbers  1,  2,  3,  4,  5 ; 
that  is,  let  the  fecond  diftance  be  double  the  firft,  the 
third  three  times,  the  fourth  four  times,  and  the  fifth 
five  times  as  great  as  the  firft  ;  multiply  each  of  thefe 
numbers  by  itfelf,  and  1  multiplied  by  1  produces  ftill 
1,  2  multiplied  by  2  produces  4,  3  by  3  produces  9, 
4  by  4  produces  16,  and  5  by  $  produces  2 5  ;  this 
being  done,  the  fractions  i,  '7,  T'T,  and  T'T,  will  refpec- 
tively  exprefs  the  proportion  which  the  centripetal 
power  in  each  of  the  following  diftances  bears  to  the 
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power  at  the  firft  diftance  :  for  in  the  fecond  diftance,  Motioni  of 
which  is  double  the  firft,  the  centripetal  power  will  be  the  Prina- 
one-fourth  part  only  of  the  power  at  the  firft  diftance  ;  H'  Planets. 
at  the  third  diftance,  the  power  will  only  be  one-ninth 
part  of  the  firft  power  j  at  the  fourth  diftance,  the 
power  will  be  only  one-fixteenth  ;    and  at  the  fifth 
diftance  only  one  twenty-fifth,  of  the  firft  power.  Thus 
is  found  the  proportion  in  which  the  centripetal  power 
decreafes,  as  the  diftance  from  the  fun  incrcafes  within 
the  compafs  of  one  planet's  motion.     How  it  comes 
to  pafs  that  the  planet  can  be  carried  about  the  fun  by 
this  centripetal  power  in  a  continual  round,  fometimes 
rifing  from  the  fun,  then  defcending  again  as  low,  ap- 
pears from  what  has  been  already  faid  concerning  cen- 
tripetal forces.  465 

In  order  to  know  whether  this  centripetal  power  Centripetal 
extends  in  the  fame  proportion  throughout  the  fyftem,  p°wer  pro- 
and  confequently  whether  all  the  planets  are  influenced  ved  t0  "" 
by  it,  Sir  Ifaac  inquires  what  relation  there  ought  to  |£"     yJl    t 
be  between  the  periods  of  the  different  planets,  provided  tj,e  fyhem. 
they  Were  acted  upon  by  the  fame  power,  decreafing 
throughout  in  the  proportion  abovementioned  ;  and  he 
finds,  that  the  period  of  each,  in  this  cafe,  would  have 
that  very  proportion  to  the  greater  axis  of  its  orbit 
which  has  been  already  related  :  which  puts  it  beyond 
a  doubt,  that  the  different  planets  are  prefled  towards 
the  fun  in  the  fame  proportion  to  the  diftances  as  one       455 
planet  is  in  its  feveral  diftances  ;  whence  it  is  juftly  Centripetal 
concluded,  that  there  is  fuch  a  power  acting  towards  power  de- 
the  fun  in  the  forefaid  proportion  at  all  diftances  from  fined« 
it.     This  power,  when  refered  to  the  earth,  Sir  Ifaac 
calls  gravity  s  when  to  the  fun,  attrafiion  ;  and  to  the 
planets,   ce?itripetal  force.      By  thefe  means,   howe- 
ver, he  defigns  only  to  fignify  a  power  endowed  with 
the  properties    abovementioned ;    but  by   no   means 
would  have  it  underftood  as  if  thefe  names  referred  any 
way  to  the  caufe  of  it. 

"  But  now  (fays  Mr  Pemberton)  in  thefe  demon-  f^lrw  of  Sir 
fixations,  fome  very  minute  inequalities  in  the  motion  V™'  A'""- 
of  the  planets  are  neglected  ;  which  is  done  with  a  ''"''  ph,l'~ 
great  deal  of  judgment :  for  whatever  be  their  caufe,  p  /.'- 
the  effects  are  very  inconfiderable,  they  being  fo  ex-       ^'7 
ceedingly  fmall,  that  fome  aftronomers  have  thought  Minute  va- 
fit  wholly  to  pafs  them  by.     However,  the  excellen-  nations  in 
cy  of  this  philofophy,  when  in  the  hands  of  fo  great  a  the  plane- 
geometer  as  our  author  (Sir  Ifaac  Newton),  is  fuch,  'f*7  mo" 
that  it  is  able  to  trace  the  leaft  variations  of  things  up  '^^j" 
to  their  caufes.      The  only  inequalities  which  havefor. 
been  obferved  common  to  all  the  planets  are,  the  mo- 
tion of  the  aphelion  and  the  nodes.     The  tranfverfe 
axis  of  each  orbit  does  not  remain  always  fixed,  but 
moves  about  the  fun  with  a  very  flow  progreffive  mo- 
tion ;  nor  do  the  planets  keep  conftantly  in  the  fame 
planes,  but  changes  them  and  the  lines  by  which  thefe       jgj 
planes  interfect  each  other  by  infenfible  degrees.    The  Motion  of 
firft  of  thefe  inequalities,  which  is  the  motion  of  the«heaphe- 
aphelion,  may  be  accounted  for,  by  fuppofing  the  gra- lion  ac" 
vitation  of  the  planets  towards  the  fun  to  differ  a  little  <;0untc<1 
farther  from   the  forementioned  reciprocal  duplicate  °r' 
proportion  of  the  diftances  :  but  the  fecond,  which  is 
the  motion  of  the  nodes,  cannot  be  accounted  for  by 
any  power  directed  towards   the  fun ;    for   no    fuch 
power  can  give  it  any  lateral  impulfe  to  divert  it  from 
the  plane  of  its  motion  into  any  new  plane,  but  of  ne- 
cclfity  muft  be  derived  from  fome  other  centre.  Where 
3  Q,  2  that 
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Motions  of  that  power  is  lodge  J,  remains  to  be  difcovered.     Now 
the  Prima-  jc  js  proved,  as  iliall  be  afterwards  explained,  that  die 
.-y  Planets.  tjjree  primary  planets,  Saturn,  Jupiter,  and  the  Earth, 
which  have  fatellites  revolving  about  them,  are  endow- 
ed with  a  power  of  caufing  bodies,  in  particular  thofe 
fatellites,  to  gravitate  towards  them  with  a  force  which 
is  reciprocally  in  the  duplicate  proportion  of  their  di- 
ihnccs  ;  and  the  planets  are,  in  all  refpects  in  which 
they  come  cinder  our  consideration,  fo  fimilar  and  alike, 
thai  there  is  no  reaion  to  queftion  but  that  they  have  all 
the  fame  property,    though  it  be  fufficient   for   the 
prefent  purpofe  to  have  it  proved  of  Jupiter  and  Sa- 
turn only  ;    for  thefe   planets  contain  much  greater 
-     quantities  of  matter  than  the  reft,  and  proportionally 
exceed  the  others  in  power.     But  the  influence  of  thefe 
two  planets  being  allowed,  it  is  evident  how  the  pla- 
nets come  to  fliift  their  places  continually  :  for  each  of 
the  planets  moving  in  a  different  plane,  the  action  of 
Jupiter  and  Saturn  upon  the  reft  will  be  oblique  to 
the  planes  of  their  motion,  and  therefore  will  gra- 
dually draw  them  into  new  ones.     The  fame  action  of 
thefe  two  planets  upon  the  reft  will  likewife  caufe  a 
progreffive  motion  ;  and  therefore  will  gradually  draw 
them  into  new  ones.     The  fame  action  of  thefe  two 
planets  upon  the  reft  will  likewife  caufe  a  progreffive 
motion  of  the  aphelion  ;   fo   that  there  will  be  no  ne- 
ceffity  for  having  recourfe  to  the  other  caufe  for  this 
motion,  which  was  before  hinted  at,  viz,  the  gravita- 
tion of  the  planets  towards  the  fun  differing  from  the 
■exact  duplicate  proportion  of  their  diftances.     And  in 
the  laft  place,  the  action  of  Jupiter  and  Saturn  upon 
each  other  will  produce  in  their  motions  the  fame  in- 
equalities as  their  joint  action  produces  upon  the  reft. 
All  this  is  effected  in  the  fame  manner  as  the  fun  pro- 
duces the  fame  kind   of  inequalities  and  many  others 
in  the  motion  of  the  moon  and  other  fecondary  pla- 
nets ;   and  therefore  will  be  bell  apprehended  by  what 
is  faid  afterwards.     Thofe  other  irregularities  in  the 
motion  of  the  fecondary  planets  have  place  likewife 
here,  but  are  loo  minute   to  be  obfcrvable,   becaufe 
they  are  produced  and  rectified  alternately,  for  the  molt 
part  in  the  time  of  a  fingle  revolution  ;  whereas  the 
motion  of  the  aphelion  and  nodes  which  increafe  con- 
tinually, become  fenfible  after  a  long  feries  of  years. 
20n       Yet  fomc  of  thefe  other  inequalities  arc  difcernible  in 
Jupiter  and  Jupiter  and  Saturn  ;  in  Saturn  chiefly  :  for  when  Jupiter, 
Saturn  in-  who  moves  falter  than  Saturn,  approaches  to  a  con- 
fluence    ^  junction  with  him,  his  action  upon  the  latter  will  a  lit- 
eachothef  a  tje  retard  tne  motion  of  that  planet  ;  and  by  the  reci- 
rno  ions.      procai  a^ion  0f  Saturn,  he  will  himfelf  be  accelerated. 
After  conjunction,  Jupiter  will  again  accelerate  Saturn, 
and  be  likewife  retarded  in  the  fame  degree  as  before 
the    firlt   was  retarded   and    the    latter  accelerated. 
Whatever  inequalities  befides  are  produced  in  the  mo- 
tion of  Saturn  by  the  action  of  Jupiter  upon  that  pla- 
net, will  be  fufficiently  rectified  by  placing  the  focus  of 
Saturn's  clliplis,  which  lliould  otherwife  be  in  the  fun, 


in  the  common  centre  of  gravity  of  the  fun  and  Jupi-  Motions  of 
tcr.     And  all  the  inequalities  of  Jupiter's  motions,  the  Prim*. 
caufed  by  the  action  of  Saturn  upon  him,  are  much  ryPl"r''" 
lefs  conliderable  than  the  irregularities  of  Saturn's  mo-  ' 
tion.     This  one  principle  therefore  of  the  planets  ha- 
ving a  power  as  well  as  the  fun  to  caufe  bodies  gravi- 
tate towards  them,  which  is  proved  by  the  motion  of 
the  fecondary  planets  to  obtain  in  fact,  explains  all  the 
irregularities  relating  to  the  planetary  motions  ever  ob- 
ferved  by  aftronomers  (a).  a70 

"  Sir  Jfaac  Newton  after  this  proceeds  to  make  an  Method  of 
improvement  in  aftronomy,  by  applying  this  theory  to  correcting 
the  farther  correction  of  their  motions.     For  as  we  the  plane- 
have  here  obferved  the  planets  to  poffefs  a  principle  of  !?r)F.mo* 
gravitation  as  well  as  the  fun  ;  fo  it  will  be  explained 
at  large  hereafter,  that  the  third  law  of  motion,  which 
makes  action  and  reaction  equal,  is  to  be  applied  in 
this  cafe,  and  that  the  fun  doesmot  only  attract  each 
planet,  but  is  alfo  itfelf  attracted  by  them  ;  the  force 
wherewith  the  planet  is  acted  on  bearing  to  the  force 
wherewith   the  fun  itfelf  is  acted  upon  at  the  fame 
time,  the  proportion  which  the  quantity  of  matter  in 
the  fun  bears  to  the  quantity  of  matter  in  the  planet.       271 
From  the  action  of  the  fun  and  planet  being  thus  rmi-  Sun  moves 
tual,  Sir  Ifaac  Newton  proves  that  the  fun  and  planet  round  tne 
will  defcribe  about  their  common  centre  of  gravity  ii-  ccmmon 
milar  ellipfes  ;  and  then,  that  the  tranfverfe  axis  of  the  £rav;ty  of 
ellipfes,  which  would  be  defcribed  about  the  fun  at  reft  him  and 
in  the  fame  time,  the  fame  proportion  as  the  quantity  the  planets. 
of  folid  matter  in  the  fun  and  planet  together  bears  to 
the  firft  of  two  mean  proportionals  between  this  quan- 
tity and  the  quantity  of  matter  in  the  fun  only. 

"  It  will  be  afked,  perhaps,  how  this  correction  can 
be  admitted,  when  the  caufe  of  the  motions  of  the 
planets  was  before  found,  by  fuppofing  them  to  be  the 
centre  of  the  power  which  acted  upon  them  ?  for,  ac- 
cording to  the  prefent  correction,  this  power  appears 
rather  to  be  directed  to  the  common  centre  of  gravity. 
But  whereas  the  fun  was  at  firft  concluded  to  be  the 
centre  to  which  the  power  acting  on  the  planets  was 
directed,  becaufe  the  fpaces  defcribed  in  equal  times 
round  the  fun  were  found  to  be  equal  ;  fo  Sir  Ifaac 
Newton  proves,  that  if  the  fun  and  planet  move  round 
their  common  centre  of  gravity,  yet,  to  an  eye  placed 
in  the  planet,  the  fpaces  which  will  appear  to  he  de- 
fcribed about  the  fun  will  have  the  fame  relation  to  the 
times  of  their  defcription  as  the  real  fpaces  would  if 
the  fun  were  at  reft.  I  further  aliened,  that,  fup- 
pofing the  planets,  to  move  round  the  fun  at  relt,  and 
to  be  attracted  by  a  power  which  mould  every  where 
act  with  degrees  of  ftrengrh  reciprocally  in  the  dupli- 
cate proportions  of  their  diflances  ;  then  the  periods 
of  the  planets  muft  obferve  the  fame  relations  to  their 
diftances  as  aftronomers  have  found  them  to  do.  But 
here  it  muft  not  be  fuppofed,  that  the  obfervations  of 
aftronomers  abfolutely  agree  without  any  theleaft  dif- 
ference :  and   the  prefent  correction  will  not  caufe  a 

deviation 


(a)  Profeffor  J.  Bobifon,  however,  informs  ire  in  his  paper  on  the  Cetrgium  Sidus  (Edinburgh  Philofophical 
Transactions,  Vol.1.),  That  all  the  irregularities  in  the  planetary  motions  cannot  be  accounted  for  from  the 
laws  of  gravitation  ;  for  which  rcafon  he  was  obliged  to  fuppofe  the  exiftence  of  planets  beyond  the  orbit  of 
Saturn,  even  before  the  difcovery  of  the  Georgium  Sidus.  M.  de  la  Lande  alfo  has  obferved  fome  unaccountable 
itK  qualities  in  the  motion  of  Saturn  for  more  than  jo  years  paft. 
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otiona  of  deviation  from  any  one  astronomer's  obfervations  fo 
lecon-  much  as  they  differ  from  one  another ;  for  in  Jupiter, 
where  this  correction  is  greateft,  it  hardly  amounts  to 
the  3000th  part  of  the  whole  axis. 

.  "  Upon  this  head,  I  think  it  not  improper  to  men- 
tion a  reflection  made  by  our  excellent  author  upon 
inftthc  thefe  Tmall  inequalities  in  the  planets  motions,  which 
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contains  in  it  a  very  ftrong  philofophical  argument 
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againft  the  eternity  of  the  world.  It  is  this,  that  thefe 
inequalities  muft  continually  increafe  by  flow  degrees, 
till  they  render  at  length  the  prefent  frame  of  nature 
unfit  for  the  purpofes  it  now  ferves.  And  a  more  con- 
vincing proof  cannot  be  defired  againft  the  prefent 
conftitution's  having  exiited  from  eternity  than  this, 
that  a  certain  period  of  years  will  bring  it  to  an  end. 
I  am  aware,  that  this  thought  of  our  author  has  been 
reprefented  even  as  impious,  and  as  no  lefs  thancafting 
a  reflection  upon  the  wifdom  of  the  Author  of  nature 
for  framing  a  perilhable  work.  But  I  think  fo  bold 
an  affertion  ought  to  have  been  made  with  lingular 
caution :  for  if  this  remark  upon  the  increafing  irre- 
gnlaries  in  the  heavenly  motions  be  true  in  fact,  as  it 
really  is,  the  imputation  mnft  return  upon  the  affer- 
tor,  that  this  does  not  detract  from  the  divine  wifdom. 
Certainly  we  cannot  pretend  to  know  all  the  omnifci- 
ent  Creator's  purpofes  in  making  this  world,  and  there- 
for cannot  pretend  to  determine  how  long  he  defigned 
it  fhould  laft;  and  it  is  fufficient  if  it  endure  the  time 
tlefigned  by  the  Author.  The  body  of  every  animal 
fhows  the  unlimited  wifdom  of  the  Author  no  lefs, 
nay,  in  many  refpecls  more,  than  the  larger  frame  of 
nature  ;  and  yet  we  fee  they  are  all  defigned  to  laft  but 
a  fmall  fpace  of  time. 

§  3.  The  Motions  of  the  Secondary  Planets  explained 
from  the  Principles  laid  down  in  \l. 

The  excellency  of  the  Newtonian  philofophyis  dis- 
coverable even  more  in  its  folution  of  the  motions  of 
the  fecondary  than  in  thofe  of  the  primary  planets  ; 
for  thus  not  only  all  the  irregularities  formerly  difejv 
vered  by  aftronomers  in  thefe  motions  are  folved  in  a 
fatisfactory  manner,  but  feveral  others  are  difcovered 
of  fuch  a  complicated  nature  that  they  could  never  be 
diftingnifhed  into  proper  heads.  Thefe,  however,  are 
now  not  only  found  out  from  their  caufes,  which  this 
philofophy  has  brought  to  light;  but  the  dependence 
of  them  upon  their  caufes  is  alfo  fhown  in  fuch  a  per- 
fect manner,  that  the  degree  of  them  may  be  exactly 
computed.  Thus  Sir  Ifaac  Newton  found  means  to 
compute  the  moon's  motion  fo  exactly,  that  he  framed 
a  theory  from  which  the  place  of  that  planet  mayat  all 
times  be  computed  verynearly,  or  altogether,  as  exactly 
as  the  places  of  the  primary  planets  themfelves  ;  which 
is  much  beyond  what  the  greateft  aftronomers  could 
ever  effect;. 

The  firft  thing  demonltrated  of  thefe  fecondary  pla- 
nets is,  that  they  are  drawn  towards  their  refpective 
primaries  in  the  fame  manner  as  the  latter  arc  attracted 
by  the  fun.  That  each  fecondary  planet  is  kept  in  its 
orbit  by  a  power  directed  towards  its  primary,  &c.  is 
proved  from  the  phenomenon  of  the  fatellites  of  Jupi- 
ter and  Saturn;  becaufe  they  move  in  circles,  as  far 
as  we  can  obferve,  about  their  refpective  primaries 
with  an  equable  courfe,  the  primary  being  the  centre 
of  each  orbit;    and  by  comparing  tire  times  in  which 


the  different  fatellites  of  the  famepnmary  perform  their  Motl 
periods,  they  are  found  to  obferve  the  fame  relation  to  theSecoii- 
the  diftanccs  from  their  primary  as  the  primary  planets  dar>'  1>la" 

obferve  in  refpect  of  their  mean  diftances  from  the  '.'c''s'     , 

fun.  The  fame  thing  holds  good  alfo  with  regard  to 
the  earth  and  moon :  for  the  is  found  to  move  round 
the  earth  in  an  ellipfis  after  the  fame  manner  as  the 
primary  planets  do  about  the  fun,  excepting  only  fome 
fmall  irregularities  in  her  motions,  the  caufe  of  which 
will  be  particularly  explained  in  what  follows  ;  where- 
by it  will  appear  that  they  are  no  objections  againft 
the  earth's  acting  on  the  moon  in  the  fame  manner  as 
the  fun  acts  on  the  primary  planets;  that  is,  as  Jupiter 
and  Saturn  act  upon  their  fatellites.  274 

_  By  the  number  of  fatellites  which  move  round  Jn-  Power  of 
piter  and  Saturn,  the  power  of  each  of  thefe  planets  Jupiter  ai.-d 
may  be  meafured  to  a  very  confiderable  diftance  ;  for  Saturn  dif- 
the  diftance  of  the  outermoft  fatellite  in  each  of  thefe  ^"^1- 
planets  exceeds  feveral  times  the  diftance  of  the  inner-  |it'^ 
molt.     The  force  of  the  earth  upon  the  moon,  how- 
ever, at  different  diftances,  is  more  confirmed  by  the 
following  confideration  than  any  analogical  reafoning.       I7? 
It  will  appear,  that  if  the  power  of  the  earth  by  which  Gravity  re- 
it  retains  the  moon  in  her  orbit  be  fuppofed  to  act  at  tains  the 
all  diftances  between  the  earth  and  moon,  according  moon  inher 
to  the  rule  already  mentioned,  this  power  will  be  fuf-  orbft- 
ficient  to  produce  upon  bodies  near  the  furface  of  the 
earth  all  the  effects  afcribed  to  the  principle  of  gravity. 
This  is  difcovered  by  the  following  method.     Let  A 
(in  fig.  122.)  reprefent  the  earth,  B  the  moon,  BCD 
the  moon's  orbit ;  which  differs  little  frogi  a  circle  of 
which  A  is  the  centre.     If  the  moon  in  B  were  left  to 
itfelf  to  move  with  the  velocity  it  has  in  the  point  B, 
it  would  leave  the  orbit,  and  proceed  ftraight  forward 
in  the  line  BE  which  touches  the  orbit  in  B.     Sup- 
pofe  the  moon  would  upon  this  condition  move  from       276 
B  to  E  in  the  fpace  of  one  minute  of  time.     By  the  HermotioD 
action  of  the  earth  upon  the  moon,  whereby  it  is  re-  particuhrly 
tained  in  its  orbit,  the  moon  will  really  be  found  at  exPlaine<i- 
the  end  of  this  minute  in  the  point  F,  from  whence  a 
ftright  line  drawn  to  A  fhall  make  the  fpace  BFA  in 
the  circle  equal  to  the  triangular  fpace  BEA ;  fo  that 
the  moon  in  the  time  wherein  it  would  have  moved 
from  B  to  E,  if  left  to  itfelf,  has  been  impelled  to- 
wards the  earth  from  E  to  F.     And  when  the  time  of 
the  moon's  paffing  from  B  to  F  is  fmall,  as  here  it  is 
only  one  minute,  the  diftance  between  E  and  F  fcarcc 
differs  from  the  fpace  through  which  the  moon  would 
defcend  in  the  fame  time  if  it  were  to  fall  directly  down 
from  B   toward  A  without   any  other  motion.     AB, 
the  diftance  of  the  moon  from  the  earth,  is  about  60  of 
the  femidiameters  of  the  latter;  and  the  moon  com- 
pletes her  revolution  round  the  earth  in  about  27  days 
7  hours  and  43  minutes;  therefore  the  fpace  EK  will 
here  be  found    by  computation   to  be   about  16^  feet. 
Confeqnently,  if  the  power  by  which  the  moon  is  re- 
tained in  its  orbit  be  near  the  furface  of  the  earth 
greater  than  at  the  diftance  of  the  moon  in  the  dupli- 
cate proportion  of  that  diftance,  the  number  of  feet  a       377 
body  would  defcend  near  the  furface  cf  the  earth  by  Calculation 
the  action  of  this  power  upon  it,  in  one  minute,  would  of  the-vele- 
be  equal  to  the  number  16J  multiplied  twice  into  the  "*?  of  ,fa!1" 
number  60;  that  is,  to  jSojo.     Eut  how  fait  bodies  1De        e~ 
fall  near  the  furface  of  the  earth  may  be  known  by 
the  pendulum  ;  and  by  the  exafteft  experiments,  they 
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are  found  to  defcend  the  fpace  of  16^  feet  in  one  fe- 
cond  ;  and  the  fpaces  defcribed  by  falling  bodies  be- 
ing in  the  duplicate  proportion  of  the  times  of  their 
fall,  the  number  of  feet  a  body  would  defcribe  in  its  fall 
near  the  furface  of  the  earth  in  one  minute  of  time  will 
be  equal  to  16^  twice  multiplied  by  60;  the  fame  as 
would  be  caufed  by  the  power  which  acts  upon  the 
moon. 

In  this  computation  the  earth  is  fuppofed  to  be  at 
reft :  but  it  would  have  been  more  exact  to  have  fup- 
pofed it  to  move,  as  well  as  the  moon,  about  their 
common  centre  of  gravity ;  as  will  eafily  be  underftood 
from  what  has  been  already  faid  concerning  the  motion 
of  the  fun  and  primary  planets  about  their  common 
centre  of  gravity.  The  action  of  the  fun  upon  the 
moon  is  alfo  here  neglected  ;  and  Sir  Ifaac  Newton 
lhows,  if  you  take  in  both  thefe  confiderations,  the 
prefent  computation  will  bed  agree  to  a  fomewhat 
greater  diftancc  of  the  moon  and  earth,  viz.  to6i^ 
femidiameters  of  the  latter,  which  diftance  is  more 
conformable  to  aftronomical  obfervations ;  and  thefe 
computations  afford  an  additional  proof  that  the  action 
of  the  earth  obferves  the  fame  proportion  to  the  diftance 
which  is  here  contended  for.  In  Jupiter  and  Saturn 
this  power  is  fo  far  from  being  confined  to  a  fmall  ex- 
tent of  fpace,  that  it  not  only  reaches  to  feveral  fatel- 
lites  at  very  different  diftances,  but  alfo  from  one  pla- 
net to  another,  nay,  even  through  the  whole  planetary 
fyftem  ;  confequeutly  there  is  no  appearance  of  rea- 
fon  why  this  power  fhould  not  act  at  all  diftances, 
even  at  the  .very  furfaces  of  thefe  planets  as  well  as 
farther  off*.  But  from  hence  it  follows,  that  the 
power  which  retains  the  moon  in  her  orbit  is  the  fame 
as  that  which  caufes  bodies  near  the  furface  of  the 
earth  to  gravitate :  for  fince  the  power  by  which  the 
earth  acts  on  the  moon  will  caufe  bodies  near  the  fur- 
face of  it  to  defcend  with  all  the  velocity  they  are 
found  to  do,  it  is  certain  no  other  power  can  act 
upon  them  befides;  becaufe  if  it  did,  they  muft  of 
neceflity  defcend  fwifter.  Now,  from  all  this,  it  is  at 
length  very  evident,  that  the  power  in  the  earth  which 
we  call  gravity  extends  up  to  the  moon,  and  decreafes 
in  the  duplicate  proportion  of  the  increafe  of  the  dif- 
tance from  the  earth. 

Thus  far  with  refpect  to  the  action  of  the  primary 
planets  upon  their  fecondaries.  The  next  thing  to  be 
fhown  is,  that  the  fun  likewife  acts  upon  them.  For 
this  purpofe  we  muft  obferve,  that  if  to  the  motion  of 
the  fatellite  whereby  it  would  be  carried  round  its  pri- 
mary at  reft,  we  fuperadd  the  fame  motion,  both  in  re- 
gard to  the  velocity  and  direction,  as  the  primary  it- 
felfhas,  it  will  defcribe  about  the  primary  the  fame 
orbit  with  as  great  regularity  as  if  the  primary  had 
been  indeed  at  reft.  This  proceeds  from  the  law  of 
motion,  which  makes  a  body  near  the  furface  of  the 
earth  defcend  perpendicularly,  though  the  earth  be  in 
fo  fwift  a  motion,  that  if  the  falling  body  did  not  par- 
take of  it,  its  defcent  would  be  remarkably  oblique ; 
and  that  a  body  projected  defcribes  in  the  moft  regular 
manner  the  fame  parabola,  whether  projected  in  the 
direction  in  which  the  earth  moves,  or  in  the  oppofite 
direction,  if  the  projecting  force  be  the  fame.  From 
this  we  learn,  that  if  the  fatellite  moved  about  its  pri- 
mary with  perfect  regularity,  befides  its  motion  about 
the  primary  it  would  have  the  fame  progreffive  velo- 


city with  which  the  primary  is  carried  about  the  fun,  Motions  of 
in  a  direction  parallel  to  that  impulfe  of  its  primary :  the  Sccon- 
And,  on  the  contrary,  the  want  of  either  of  thefe,  in  da"*Jr  1>la- 
particular  of  the  impulfe  towards  the  fun,  will  occa-  "^!fl___, 
fion  great  inequalities  in  the  motion  of  the  fecondary 
planet.     The  inequalities  which  would  arife  from  the 
abfence  of  this  impulfe  towards  the  fun  are  fo  great, 
that  by  the  regularity  which  appears  in  the  motion  of 
the  fecondary  planets,  it  is  proved,  that  the  fun  com- 
municates to  them  the  fame  velocity  by  its  action  as  it       ag0 
gives  to  their  primary  at  the  fame  diftance.    For  Sir  secondary 
Ifaac  Newton  informs  us,  that  upon  examination  he  planets 
found,  that  if  any  of  the  fatellites  of  Jupiter  were  at-  equally  at- 
tracted by  the  fun  more  or  lefs  than  Jupiter  liimfelf  at  *&&*&  by 
the  fame  diftance,  the  orbit  of  that  fatellite,  inftead  of    -."?  ■ 
being  concentrical  to  Jupiter,  would  have  its  centre  primariefc 
at  a  greater  or  lefTer  diftance  than  the  centre  of  Jupi- 
ter  from  the  fun,  nearly  in  the  fubduplicate  proportion 
of  the  difference  between  the  fun's  action  upon  the  fa- 
tellite and  upon  Jupiter.     Therefore,  if  any  fatellite 
were  attracted  by  the  fun    but  one  hundredth  part 
more  or  lefs  than  Jupiter  is  at  the  fame  diftance,  the 
orbit  of  that  fatellite  would  be  diftant  from  the  centre 
of  Jupiter  no  lefs  than  a  fifth  part  of  the  outennoft  fa- 
tellite from  Jupiter;  which  is  almoft  the  whole  diftance 
of  the  innermoft  fatellite.     By  the  like  argument,  the 
fatellites  of  Saturn  grayitate  towards  the  fun  as  much 
as  Saturn  itfelf  at  the  fame  diftance,  and  the  moon  as 
much  as  the  earth.  ai!i 

Thus  it  is  proved,  that  the  fun  acts  upon  the  fecon-  "Whence 
dary  planets  as  much  as  upon  the  primaries  at  the  fame  theinequa- 
diftance  :  but  it  has  alfo  been  ftiown,  that  the  action *"'"  m  Ae 
of  the  fun  upon  bodies  is  reciprocally  in  the  duplicate  tj,e  fecon- 
proportion  of  the  diftance;    therefore  the  fecondary  darypia- 
planets  being  fometimes  nearer  to  the  fun  than  to  the  nets  arife. 
primary,  and  fometimes  more  remote,  they  are  not  al- 
ways acted  upon  in  the  fame  degree  with  their  prima- 
ry, but  when  nearer  to  the  fun  are  attracted  more,  and 
when  further  off'  are  attracted  lefs.     Hence  arife  vari- 
ous inequalities  in  the  motion  of  the  fecondary  planets.       2ja 
Some  of  thefe  inequalities,  however,  would  take  place,  Inequali- 
though  the  moon  if  undifturbed  by  the  fun  had  moved  ties  of  the 
in  a  circle  concentrical  to  the  earth,  and  in  the  plane  moon's 
of  the  earth's  motion ;  others  depend  on  the  elliptical  mo.t10"  ex* 
figure  and  oblique  fituation  of  the  moon's  orbit.     One*1  al 
of  the  former  is,  that  the  moon  does  not  defcribe  equal 
fpaces  in  equal  times,  but  is  continually  accelerated  as 
flie  paffes  from  the  quarter  to  the  new  or  full,  and  is 
retarded  again  by  the  like  degrees  in  returning  from 
the  new  and  full  to  the  next  quarter :  but  here  we 
confider  not  fo   much    the   abfolute   as  the  apparent 
motions  of  the  moon  with  refpect  to  us.     Thefe  two 
may  be  diftinguifhed  in  the  following  manner.     Let 
S,  in  fig.  123.  reprefent  the  fun,  A  the  earth  moving 
in  its  orbit  BC,  DEFG  the  moon's  orbit,  and  H  the 
place  of  the  moon  in  her  orbit.     Suppofe  the  earth  to 
have  moved  from  A  to  I.     Becaufe  it  has  been  ihown 
that  the  moon  partakes  of  all  the  progreffive  motion 
of  the  earth,  and  likewife  that  the  fun  attracts  both 
the  earth  and  moon  equally  when  they  are  at  the  fame 
diftance  from  it,  or  that  the  mean  action  of  the  fun 
upon  the  moon  is  equal  to  its  action  upon  the  earth ; 
we  muft  therefore  confider  the  moon  as  carrying. about 
with  it  the  moon's  orbit :  fo  that  when  the  earth  is 
removed  from  A  to  I,  the  moon's  orbit  fhall  likewife 
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Motions  of  be  removed  from  its  former  fitoation  into  that  denoted 
the  Seeon-  by  KLMN.  But  now  the  earth  being  in  I,  if  the 
moon  were  found  in  O,  fo  that  OI  fhould  be  parallel 
to  HA,  though  the  moon  would  readily  have  moved 
from  H  to  O,  yet  it  would  not  have  appeared  to  a 
fpectator  upon  the  earth  to  have  moved  at  all,  becaufe 
the  earth  has  moved  as  much  as  itfelf ;  fo  that  the 
moon  would  flill  appear  in  the  fame  place  with  refpect 
to  the  fixed  ftars.  But  if  the  moon  be  obferved  in  P, 
it  will  then  appear  to  have  moved,  its  apparent  motion 
being  meafured  by  the  angle  under  OIP.  And  if  the 
angle  under  PIS  be  lefs  than  the  angle  under  HAS, 
the  moon  will  have  approached  nearer  its  conjunction 
with  the  fun.  Now,  to  explain  particularly  the  ine- 
quality of  the  moon's  motion  already  mentioned,  let  S, 
in  fig.  124.  reprefent  the  fun,  A  the  earth,  BCDE  the 
moon's  orbit,  C  the  place  of  the  moon  when  in  the 
latter  quarter.  Here  it  will  be  nearly  at  the  fame  di- 
flance  from  the  fun  as  the  earth  is.  In  this  cafe, 
therefore,  they  will  be  both  equally  attracted,  the  earth 
in  the  direction  AS,  and  the  moon  in  that  CS. 
Whence,  as  the  earth,  in  moving  round  the  fun,  is  con- 
tinually defcending  towards  it,  fo  the  moon  in  this  fi- 
tuation  muft  in  any  equal  portion  of  time  defcend  as 
much  ;  and  therefore  the  pofition  of  the  line  AC  in 
refpect  of  AS,  and  the  change  which  the  moon's 
motion  produces  in  the  angle  CAS,  will  not  be  altered 
by  the  fun  ;  but  as  foon  as  the  moon  is  advanced  from 
the  quarter  toward  the  new  or  conjunction,  fuppofe  to 
G,  the  action  of  the  fun  upon  it  will  have  a  different 
effect.  Were  the  fun's  action  upon  the  moon  here  to 
be  applied  in  the  direction  GH  parallel  to  AS,  if  its 
action  on  the  moon  were  equal  to  its  action  on  the 
earth,  no  change  would  be  wrought  by  the  fun  on  the 
apparent  motion  of  the  moon  round  the  earth.  But 
the  moon  receiving  a  greater  impulfe  in  G  than  the 
earth  receives  in  A,  were  the  fun  to  act  in  the  direc- 
tion GH,  yet  it  would  accelerate  the  defcription  of 
the  fpace  DAG,  and  caufe  the  angle  under  GAD  to 
decreafe  fafter  than  it  otherwife  would.  The  fun's 
action  will  have  this  effect  upon  account  of  the  obli- 
quity of  its  direction  to  that  in  which  the  earth  at- 
tracts the  moon.  For  the  moon  by  this  means  is 
drawn  by  two  forces  oblique  to  one  another  ;  one 
drawing  from  G  towards  A,  the  other  from  G  towards 
H ;  therefore  the  moon  muft  neceflarily  be  impelled 
toward  D.  Again,  becaufe  the  fun  does  not  act  in 
the  direction  GH  parallel  to  SA,  but  in  the  direction 
GS  oblique  to  it,  the  fun's  action  on  the  moon  will, 
by  reafon  of  this  obliquity,  farther  contribute  to  the 
moon's  acceleration.  Suppofe  the  earth,  in  any  fhort 
fpace  of  time,  would  have  moved  from  A  to  I,  if  not 
attracted  by  the  fun,  the  point  I  being  in  the  ftraight 
line  CE,  which  touches  the  earth's  orbit  in  A.  Sup- 
pofe the  moon  in  the  fame  time  would  have  moved  in 
her  orbit  from  G  to  K,  and  befides  have  partook  of 
all  the  progreffive  motion  of  the  earth.  Then,  ifKL 
be  drawn  parallel  to  AI,  and  taken  equal  to  it,  the 
moon,  if  not  attracted  to  the  fun,  would  be  found  in 
L.  But  the  earth,  by  the  fun's  action,  is  removed 
from  I.  Suppofe  it  were  moved  down  to  M  in  the 
line  IMN  parallel  to.  SA,  and  if  the  moon  were  at- 
tracted but  as  much,  and  in  the  fame  direction,  as  the 
earth  is  here  fuppofed  to  be  attracted,  fo  as  to  have 
defcended  during  the  fame  time  in  the  line  LO  paral- 
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lei  alfo  to  AS,  down  as  far  as  P,  till  LP  were  equal  to  Motion  of 
IM,  the  angle  under  PMN  would  be  equal  to  that  un- tne  Secon- 
der LIN  ;  that  is,  the  moon  will  appear  advanced  as  dar'r  pla" 
much  farther  forward  than  if  neither  it  nor  the  earth  °cts" 
had  been  fubject  to  the  fun's  action.  But  this  is  on  the 
fuppofition  that  the  actions  of  the  fun  upon  the  earth 
and  moon  are  equal  ;  whereas  the  moon  being  acted 
upon  more  than  the  earth,  did  the  fun's  action  draw  the 
moon  in  the  line  LO  parallel  to  AS,  it  would  draw  it 
down  fo  far  as  to  make  LP  greater  than  IM,  whereby 
the  angle  under  PMN  will  be  rendered  greater  than 
that  under  LIN.  But,  moreover,  as  the  fun  draws 
the  earth  in  a  direction  oblique  to  IN,  the  earth  will 
be  found  in  its  orbit  fomewhat  fhort  of  the  point  M. 
However,  the  moon  is  attracted  by  the  fun  ftill  more 
out  of  the  line  LO  than  the  earth  is  out  of  the  line 
IN  ;  therefore  this  obliquity  of  the  fun's  action  will 
yet  farther  diminifh  the  angle  under  PMN.  Thus  the 
moon  at  the  point  G  receives  an  impulfe  from  the  fun 
whereby  her  motion  is  accelerated  ;  and  the  fun  pro- 
ducing this  effect  in  every  place  between  the  quarter 
and  the  conjunction,  the  moon  will  move  from  the 
quarter  with  a  motion  continually  more  and  more  ac- 
celerated ;  and  therefore,  by  acquiring  from  time  to 
time  an  additional  degree  of  velocity  in  its  orbit,  the 
fpaces  which  are  defcribed  in  equal  times  by  the  line 
drawn  from  the  earth  to  the  moon  will  not  be  every 
where  equal,  but  thofe  toward  the  conjunction  will 
be  greater  than  thofe  towards  the  quarter.  But  in 
the  moon's  pailage  from  the  conjunction  D  to  the 
next  quarter,  the  fun's  action  will  again  retard  the 
moon,  till,  at  the  next  quarter  at  E,  it  be  reffored  to 
the  firft  velocity  which  it  had  in  C.  When  the  moon 
moves  from  E  to  the  full,  or  oppofition  to  the  fun  in 
B,  it  is  again  accelerated ;  the  deficiency  of  the  fun's 
action  on  the  moon  from  what  it  has  upon  the  earth 
producing  here  the  fame  effect  as  before  the  excefs  of 
its  action. 

Let  us  now  confider  the  moon  in  Q_  as  moving  from 
E  towards  B.  Here,  if  fhe  were  attracted  by  the  fun 
in  a  direction  parallel  to  AS,  yet  being  acted  on  lefs 
than  the  earth,  as  the  latter  defcends  towards  the  fun, 
the  moon  will  in  fome  meafurc  be  left  behind.  There- 
fore, QF  being  drawn  parallel  to  SB,  a  fpectator  on 
the  earth  would  fee  the  moon  move  as  if  attracted 
from  the  point  J),  in  the  direction  QF,  with  a  degree 
of  force  equal  to  that  whereby  the  fun's  action  on  the 
moon  falls  fhort  of  its  action  on  the  earth.  But  the 
obliquity  of  the  fun's  action  has  here  alfo  an  effect. 
In  the  time  the  earth  would  have  moved  from  A  to  I 
without  the  influence  of  the  fun,  let  the  moon  have 
moved  in  its  orbit  from  O^to  R.  Drawing,  therefore, 
RT  parallel  and  equal  to  AI,  the  moon,  by  the  mo- 
tion of  its  orbit,  if  not  attracted  by  the  fun,  muft  be 
found  in  T  ;  and  therefore,  if  attracted  in  a  direction 
parallel  to  SA,  would  be  in  the  line  TV  parallel  to 
AS ;  fuppofe  in  W.  But  the  moon  in  Q,  being  far- 
ther off  the  fun  than  the  earth,  it  will  be  lefs  attracted  ; 
that  is,  TW  will  be  lefs  than  IM  ;  and  if  the  line  SM 
be  prolonged  towards  X,  the  angle  under  XMW  will 
be  lefs  than  XIT.  Thus,  by  the  fun's  action,  the 
moon's  paffage  from  the  quarter  to  the  full  would  be 
accelerated,  if  the  fun  were  to  act  on  the  earth  and 
moon  in  a  direction  parallel  to  AS  :  and  the  obliquity 
of  the  fun's  action  will  ftill  increafe  this  acceleration  : 
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For  the  action  of  the  fun  on  the  moon  is  oblique  to 
the  line  SA  the  whole  time  of  the  moon's  psfTage  from 
Q,to  T,  and  will  carry  her  out  of  the  line  TV  to- 
wards the  earth.  Here  we  fuppofe  the  time  of  the 
moon's  pailagc  from  Q,  to  T  lb  Ihort,  that  it  [hall  not 
pafs  beyond  the  line  6A<  The  earth  will  alfo  come  a 
little  lliort  of  the  line  IN,  as  was  already  mentioned  ; 
and  from  thefe  caufes  the  angle  under  XMW  will  be 
ft  ill  farther  lelfened.  The  moon,  in  palling  from  the 
oppolition  B  to  the  next  quarter,  will  be  retarded  a- 
gain  by  the  fame  degrees  as  it  was  accelerated  before 
its  appulfe  to  the  oppofuion ;  and  thus  the  moon,  by 
the  fun's  action  upon  it,  is  twice  accelerated  and  twice 
reftored  to  its  firft  velocity  every  circuit  it  makes  mind 
the  earth  ;  and  this  inequality  of  the  moon's  motion 
about  the  earth  is  called  by  aflronomers  its  variation. 

The  next  effect  of  the  fun  upon  the  moon  is,  that 
it  gives  the  orbit  of  the  latter  in  the  quarters  a  greater 
degree  of  curvature  than  it  would  receive  from  the 
earth  alone;  and,  on  the  contrary,  in  the  conjunction 
and  oppoiition  the  orbit  is  lefs  inflected.  When  the 
moon  is  in  the  conjunction  with  the  fun  at  D,  the  lat- 
ter attracting  her  more  forcibly  than  it  does  the  earth, 
the  moon  is  by  that  means  impelled  lefs  to  the  earth 
than  otherwife  it  would  be,  and  thus  the  orbit  lefs  in- 
curvatcd  :  for  the  power  by  which  the  moon  is  impel- 
led towards  the  earth  being  that  by  which  it  is  inflect- 
ed from  a  rectilinear  courie,  the  lefs  that  power  is  the 
lefs  it  will  be  inflected.  Again,  when  the  moon  is  in 
the  oppolition  in  B  farther  removed  from  the  fun  than 
the  earth  is,  it  follows  then,  that  though  the  earth 
and  moon  are  both  continually  defcending  toward  the 
fun,  that  is,  are  drawn  by  the  fun  towards  itfelf  out 
of  the  place  they  would  otherwife  move  into,  yet  the 
moon  defcends  with  lefs  velocity  than  the  earth  ;  info- 
much  that,  in  any  given  fpace  of  time  from  its  palling 
the  point  of  oppofition,  it  will  have  lefs  approached  the 
earth  than  otherwife  it  would  have  done  ;  that  is,  its 
orbit,  in  refpeet  to  the  earth,  will  approach  nearer  to 
a  ftraight  line.  Laflly,  when  the  moon  is  in  the  quar- 
ter in  F,  and  equally  diftant  from  the  fun  as  the  earth, 
it  was  before  obferved,  that  they  would  both  defcend 
with  equal  velocity  towards  the  fun,  fo  as  to  make  no 
change  in  the  angle  FAS;  but  the  length  of  the  line 
FA  mufl  necelfarily  be  Ihortened.  Therefore  the 
moon,  in  moving  from  F  toward  the  conjunction  with 
the  fun,  will  be  impelled  more  toward  the  earth  by  the 
fun's  action  than  it  would  have  been  by  the  earth  alone, 
if  neither  the  earth  nor  the  moon  had  been  afted  upon 
by  the  fun  ;  fo  that,  by  this  additional  impulfe,  the 
orbit  is  rendered  more  curve  than  it  otherwife  fliould 
be.  The  fame  effect  will  alfobe  produced  in  the  other 
quarter. 

A  third  effect  of  the  fun's  action,  and  which  fol- 
lows from  that  jull  now  explained,  is,  that  though  the 
moon  unriifhirbed  by  the  fun  might  move  in  a  circle, 
having  the  earth  for  its  centre,  by  the  fun's  action,  if 
the  earth  were  to  be  in  the  very  middle  or  centre  of 
the  moon's  orbit,  yet  the  moon  would  be  nearer  the 
earth  at  the  new  and  full  than  in  the  quarters.  This 
may  at  firft  appear  fomewhat  difficult  to  be  underftood, 
that  the  moon  fliould  come  nearcft  to  the  earth  where 
it  is  lead  attracted  by  it:  yet,  upon  a  little  confidera- 
tion,  it  will  evidently  appear  to  flow  from  that  very 
caufe)  becaufe  her  orbit,  in  the  conjunction  and  oppo- 
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fuion,  is  rendered  lefs  curve  ;  for  the  lefs  curve  the  or-  Atotioiis  of 
bit  is,  the  lefs  will  the  moon  have  defcended  from  the  ,lie  See-on^ 
place  it  would  move  into  without  the  action  of  the  daiy Pla" 

earth.     Now,   if  the  moon  were  to  move  from  any  '^L,. 

place  without  farther  difturbancc  from  that  action,  fince 
it  would  proceed  on  the  line  touching  the  orbit  in  that 
place,  it  would  continually  recede  from  the  earth  ;  and 
therefore,  if  the  power  of  the  eartli  upon  the  moon 
be  fufficient  to  retain  it  at  the  fame  diftance,  this  di- 
minution of  that  power  will  caufe  the  diftance  to  in- 
creafe,  though  in  a  lefs  degree.  But,  on  the  other 
hand,  in  the  quarters,  the  moon  being  prelTcd  in  a  lefs 
degree  towards  the  earth  than  by  the  earth's  fingle 
action,  will  be  made  to  approach  it :  fo  that,  in  paffinj 
from  the  conjunction  or  oppofition  to  the  quarters,  the 
moon  afcends  from  the  earth  ;  and  in  paffing  from  the 
quarters  to  the  oppofition  or  conjunction,  it  defcends 
again,  becoming  nearer  in  thefe  lafl  mentioned  places 
than  in  the  other. 

All  the  inequalities  we  have  mentioned  are  different 
in  degree  as  the  fun  is  more  or  lefs  diflant  from  the 
earth  ;  being  greateft  when  the  earth  is  in  its  perihe- 
lion, and  fmalleft  when  it  is  in  its  aphelion  :  for  in  the 
quarters,  the  nearer  the  moon  is  to  the  fun  the  greater 
is  the  addition  to  the  earth's  action  upon  it  by  the 
power  of  the  fun;  and  in  the  conjunction  and  oppofi- 
tiom  the  difference  between  the  fun's  action  upon  the 
earth  and  upon  the  moon  is  likewife  fo  much  the  great-  agf 
er.  This  difference  in  the  diftance  between  the  earth  Caufe  of 
and  the  fun  produces  a  farther  effect  upon  the  moon's  the  dilata- 
motion  ;  caufing  her  orbit  to  dilate  when  lefs  remote  tionofthe 
from  the  fun,  and  become  greater  than  when  at  a  J" 
farther  diftance  :  For  it  is  proved  by  Sir  Ifaac  New- 
ton, that  the  action  of  the  fun  by  which  it  diminifhes 
the  earth's  power  over  the  moon  in  the  conjunction  or 
oppofition,  is  about  twice  as  great  as  the  addition  to 
the  earth's  action  by  the  fun  in  the  quarters;  fo  that, 
upon  the  whole,  the  power  of  the  earth  on  the  moon 
is  diminilhed  by  the  fun,  and  therefore  is  1110ft  dimi- 
nifbed  when  that  action  is  ltrongefl  :  but  as  the  earth, 
by  its  approach  to  the  fun,  has  its  influence  lefTened, 
the  moon,  being  lefs  attracted,  will  gradually  recede 
from  the  earth  ;  and  as  the  earth,  in  its  recefs  from 
the  fun,  recovers  by  degrees  its  former  power,  the  or- 
bit of  the  moon  mult  again  contract.  Two  confe- 
quences  follow  from  hence,  viz.  that  the  moon  will  be 
more  remote  from  the  earth  when  the  latter  is  neareft 
the  fun,  and  alfo  will  take  up  a  longer  time  in  perform- 
ing its  revolution  through  the  dilated  orbi:  than  through 
the  more  contracted. 

Thefe  irregularities  would  be  produced  if  the  moon, 
without  being  acted  upon  unequally  by  the  fun,  fhould 
defcribe  a  perfect  circle  about  the  earth  and  in  the 
plane  of  its  motion  ;  but  though  neither  of  thefe  cir- 
cumftances  take  place,  yet  the  abovementioned  ine- 
qualities occur  only  with  fome  little  variation  with  re- 
gard to  the  degree  of  them  ;  but  fome  others  are  ob- 
ferved to  take  place  from  the  moon's  motion  being 
performed  in  the  manner  already  defcribed  :  For,  as 
the  moon  defcribes  an  ellipfis,  having  the  earth  in  one 
of  its  foci,  this  curve  will  be  fubjectcd  to  various 
changes,  neither  preferving  conftantly  the  fame  figure 
nor  polition  ;  and  becaufe  the  plane  of  this  clliplis  is 
not  the  fame  with  that  of  the  earth's  orbit,  it  thence 
follows,  that  the  former  will  continually  change  ;  fo 
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Motions  of  chat  neither  the  inclination,  of  the  two  planes  towards 

the  Secon-  eacn  other,  nor  the  line  in  which  they  interfect,  will 

l«T  Pla-    reinajn  for  any  length  of  time  unaltered. 

■  As  the  moon  does  not  move  in  the  fame  plane  with 

*86       the  earth,  the  fun  is  but  feldom  in  the  plane  of  her 

Aftionof    orbit,  viz.  only  when  the  line  made  by  the  common 

^  fu°       interjection  of  the  two  planes,  if  produced,  will  pafs 

planTof the  trough  the  fun.     Thus,  let  S,  in  fig.   I2J.  denote 

moon's  or-  the  fun,  T  the  earth,  ATB   the  plane  of  the  earth's 

bit  to  orbit,  CDEF  the  moon's  orbit ;  the  part  CDE  being 

change,       raifcii  above,  and  the  part  CFE  deprcfled    under  the 

former.     Here  the  line  CE,  in  which  the  two  planes 

interfect  each  other,  being  continued,  partes  through 

the  fun  in  S.     When  this  happens,  the  action  of  the 

fun  is  directed  in  the  plane  of  the  moon's  orbit,  and 

cannot  draw  her  out  of  this  plane,  as  will  evidently 

appear  from  an  inflection  of  the  figure  ;  but  in  other 

cafes  the  obliquity  of  the  fun's  action  to  the  plane  of  the 

orbit  will  caufe  this  plane  continually  to  change. 

Let  us  now  fuppofe,  in  the  firft  place,  the  line  in 
which  the  two  planes  interfect  each  other  to  be  per- 
pendicular to  the  line  which  joins  the  earth  and  fun. 
Let  T,  in  fig.  126,  127,  128,  129.  reprefent  the 
earth ;  S  the  fun ;  the  plane  of  the  fcheme  the  plane 
of  the  earth's  orbit,  in  which  both  the  fun  and  earth 
are  placed.  Let  AC  be  perpendicular  to  ST,  which 
joins  the  earth  and  fun ;  and  let  the  line  AC  be  that 
in  which  the  plane  of  the  moon's  orbit  interfects  the 
orbit  of  the  earth.  On  the  centre  T  defcribe  in  the 
plane  of  the  earth's  motion  the  circle  ABCD  ;  and 
in  the  plane  of  the  moon's  orbit  defcribe  the  circle 
AECF  ;  one-half  of  which,  AEC,  will  be  elevated 
above  the  plane  of  this  fcheme,  and  the  other  half, 
AFC,  as  much  depreffed  below  it.  Suppofe  then  the 
moon  to  fet  out  from  the  point  A,  in  fig.  127.  in  the 
direction  of  the  plane  AEC.  Here  fhe  will  be  conti- 
nually drawn  out  of  this  plane  by  the  action  of  the 
fun  ;  for  this  plane  AEC,  if  extended,  will  not  pafs 
through  the  fun,  but  above  it;  fo  that  the  fun,  by 
drawing  the  moon  directly  toward  itfelf,  will  force  it 
continually  more  and  more  from  that  plane  towards  the 
plane  of  the  earth's  motion  in  which  itfelf  is,  caufing 
it  to  defcribe  the  line  AKGHI,  which  will  be  convex 
to  the  -plane  AEC  and  concave  to  the  plane  of  the 
earth's  motion.  But  here  this  power  of  the  fun,  which 
is  faid  to  draw  the  moon  toward  theplaneof  the  earth's 
motion,  mutt  be  underftood  principally  of  as  much  on- 
ly of  the  fun's  action  upon  the  moon  as  it  exceeds  the 
action  of  the  fame  upon  the  earth  :  For  fuppofe  the 
laft  mentioned  figure  to  be  viewed  by  the  eye  placed 
in  the  plane  of  that  fcheme  ;  and  in  the  line  CTA,  on 
the  fide  A,  will  appear  as  the  flraight  line  TDB  in 
fig.  130.  and  the  plane  AECF  as  another  flraight  line 
FE,  and  the  curve  line  AKGHI  under  the  form  of 
the  line  TKGHI.  Now  it  is  plain,  that  the  earth 
and  moon  being  both  attracted  by  the  fun,  if  the  fun's 
action  upon  both  was  equally  ftrong,  the  earth  T,  and 
with  it  the  plane  A  2CF,  or  the  line  FTE,  would  be 
carried  towards  rhe  fun  with  as  great  velocityas  the  moon, 
and  therefore  the  moon  not  drawn  out  of  it  by  the  fun's 
action,  except  oaly  from  the  fniall  obliquity  of  direction 
of  this  action  upon  tin-  moon  to  that  of  the  fun's  action 
upon  the  earth,  which  arifes  from  the  moon  being  out 
of  the  pi..'-"  of  the  earth's  motion,  and  is  not  con fi- 
der  ible  ;  but  the  action  of  the  fun  upon  the  moon  be- 
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ing  greater  than  upon  the  earth  all  the  time  the  moon  Motions  of 
is  nearer  to  the  fun  than  the  earth  is,  it  will  be  drawn  tne  Sccon- 
from  the  plane  AEC,  or  the  line  TE,  by  that  excefs,  dary  p)il" 
and  made  to  defcribe  the   curve  line  AGI  or  TGI."cts" 
But  it  is  the  cultom  of  altronomers,  inflcad  of  confi- 
dering  the  moon  as  moving  in  fuch  a  curve  line,  to  re- 
fer its  motion  continually  to  the  plane  which  touches 
the  true  line  wherein  it  moves  at  the  point  where  at 
any  time  the  moon  is.     Thus,  when  the  moon  is  in 
the  point  A,  its  motion  is  confidercd  as  being  in  the 
plane  AEC,   in  whofc  direction  it   then  attempts  to 
move  ;  and  when  in  the  point  K,  fig.  127.  its  motion 
is  referred  to  the  plane  which  paffes  through  the  earth 
and  touches  the  line  AKGHI  in  the  point  K.     Thus 
the  moon,  in  palling  from  A  to  I,  will  continually 
change  the  plane  of  her  motion  in  the  manner  we  fhall 
now  more  particularly  explain. 

Let  the  plane  which  touches  the  line  AKI  in  the 
point  K,  fig.  127.   interfect  the  plane  of  the  earth's 
orbit  in  the  line  LTM.     Then,  becaufe  the  line  AKI 
is  concave  to  the  plane  ABC,  it  falls  wholly  between 
that  plane  and  the  plane  which  touches  it  in  K  ;  fo  that 
the  plane   MKL   will  cut  the  plane  AEC  before  it 
meets  the  plane  of  the  earth's  motion,  fuppofe  in  the 
line  YT,  and  the  point  A  will  fall  between  K  and  L. 
With  a  radius  equal  to  TY  or  TL  defcribe  the  femi- 
circle  LYM.     Now,  to  a  fpectaior  on  the  earth,  the 
moon  when  in  A  will  appear  to  move  in  the  circle 
AECF  ;  and  when  in  K,  will  appear  to  be  moving  in 
the  femicircle  LYM.     The  earth's  motion  is  perform- 
ed in  the  plane  of  this  fcheme  ;  and  to  a  fpectator  on 
the  earth  the  fun  will  always  appear  to  move  in  that 
plane.     We  may  therefore  refer  the  apparent  motion 
of  the  fun  to  the  circle  ABCD  defcribed  in  this  plane 
about  the  earth.     But  the  points  where  this  circle  in 
which  the  fun  feems  to  move  interfects  the  circle  in 
which  the  moon  is  feen  at  any  time  to  move,  are  called       2g_ 
the  nodes  of  the  moon's  orbit  at  that  time.     When  Nodes  of 
the   moon  is  feen  moving  in  the  circle  AECD,    the  the  moon's 
points  A  and  C  are  the  nodes  of  the  orbit  ;  when  Iheorbi'- 
appears  in  the  femicircle  LYM,  then  L  and  M  are 
the  nodes.     It  will  now  appear,  from  what  has  been 
faid,  th3t  while   the  moon  has  moved  from  A  to  K, 
one  of  the  nodes  has  been  carried  from  A  to  L,  and 
the  other  as  much   from  C  to  M.     But  the  motion 
from  A  to  L  and  from  C  to  M  is  backward  in  regard 
to  the  motion  of  the  moon,  which  is  the  other  way 
from  A  to  K,  and   from  thence  toward  C.    Again, 
the  angle  which  the  plane  wherein  the  moon  at  any 
time  appears  makes  with  the  plane  of  the  earth's  mo- 
tion, is  called  the  inclination  of  the  moon's  orbit  at       a8g 
that  time  :  we  fhall  now  therefore  proceed  to  fliow,  inclination 
that  this  inclination   of  the   orbit,    when  the  moon  of  her  or- 
is in  K,  is  lefs  than  when  fhe  was  in  A  ;  or,  thatDit- 
the  plane  LYM,  which  touches  the  line  of  the  moon's 
motion  in  K,  makes  a  lefs  angle  with  the  plane  of  the 
earth's  motion,  or  with  the  circle  ABCD,  than  the 
plane  AEC   makes  with  the  fame.     The  femicircle 
LYM  interfects  the  femicircle  AEC   in  Y,  and  the 
arch  AY  is  lefs  than  LY,  and  both  together  lefs  than 
half  a  circle.     But  it  is  demonftrated  by  fpheric  geo- 
metry, that  when  a  triangle  is  made  as  here,  by  three 
arches  of  circles  AL,  AY,  and  YL,  the  angle  under 
YAB  without  the  triangle   is  greater  than  the  angle 
YLA  within,  if  the  two  arches  AY,  YL,  taken  toge- 
3  R  ther, 
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Motions  of  ther,  do  not  amount  to  a  femicircle.  If  the  two  arches 
the  Secou-  make  a  complete  femicircle,  the  two  angles  will  be 
dary  Pla-  e(^ai[ .  0lU  jf  t]jC  tw0  arches  taken  together  exceed  a 
*'"•  femicircle,  the  inner  angle  YLA  is  greater  than  the 

other.  Here  then  the  two  arches  AY  and  LY  toge- 
ther being  lefs  than  a  femicircle,  the  angle  under  ALY 
is  lefs  than  the  angle  under  BAE.  But  from  the  doc- 
trine of  the  fphere  it  is  alfo  evident,  that  the  angle 
under  ALY  is  equal  to  that  in  which  the  plane  of  the 
circle  LYKM,  that  is,  the  plane  which  touches  the 
line  AKGHI  in  K  is  inclined  to  the  plane  of  the 
earth's  motion  ABC  ;  and  the  angle  under  BAE  is 
equal  to  that  in  which  the  plane  AEC  is  inclined  to 
the  fame  plane.  Therefore  the  inclination  of  the  for- 
mer plane  is  lefs  than  that  of  the  latter.  Suppofe, 
now,  the  moon  to  be  advanced  to  the  point  G  in 
fig.  128.  and  in  this  point  to  be  diftant  from  its  node 
a  quarter  part  of  the  whole  circle  ;  or,  in  other  words, 
to  be  in  the  mid-way  between  its  two  nodes.  In  this 
cafe  the  nodes  will  have  receded  yet  more,  and  the  in- 
clination of  the  orbit  be  Hill  more  diminifhed  :  for 
fuppofe  the  line  AKGHI  to  be  touched  in  the  point 
G  by  a  plane  palling  through  the  earth  T,  let  the  in- 
terfection  of  this  plane  with  the  plane  of  the  earth's 
motion  be  the  line  WTO,  and  the  line  TP  its  inter- 
jection with  the  plane  LKM.  In  this  plane  let  the 
•.ircle  NGO  be  defcribed  with  the  femidiameter  TP 
or  NT  cutting  the  other  circle  LKM  in  P.  Now, 
the  line  AKGI  is  convex  to  the  plane  LKM  which 
touches  it  in  K  ;  and  therefore  the  plane  NGO,  which 
Touches  it  in  G,  will  interfect  the  other  touching  plane 
between  G  and  K  ;  that  is,  the  point  P  will  fall  be- 
tween thefe  two  points,  and  the  plane  continued  to 
the  plane  o'f  the  earth's  motion  will  pafs  beyond  L  ; 
lb  that  the  points  N  and  O,  or  the  places  of  the  nodes 
when  the  moon  is  in  G,  will  be  farther  from  A  and  C 
than  L  and  M  ;  that  is,  will  have  moved  farther  back- 
ward. Befides,  the  inclination  of  the  plane  NGO  to  the 
plane  of  the  earth's  motion  ABC  is  lefs  than  the  incli- 
nation of  the  plane  LKM  to  the  fame  ;  for  here  alfo 
the  two  arches  LP  and  NP,  taken  together,  are  lefs 
than  a  femicircle,  each  of  them  being  lefs  than  a  qua- 
drant, as  appears,  becaufe  GN,  the  diitance  of  the 
moon  in  G  from  its  node  N,  is  here  fuppofed  to  be  a 
quarter  part  of  a  circle.  After  the  moon  is  palfcd 
beyond  G,  the  cafe  is  altered :  for  then  thefe  arches 
will  be  greater  than  quarters  of  a  circle  ;  by  which 
means  the  inclination  will  be  again  increafed,  though 
the  nodes  ftill  go  on  to  move  the  fame  way.  Suppofe 
the  moon  in  H  (fig.  129),  and  that  the  plane  which 
touches  the  lines  AKGI  in  H  interfects  the  plane  of 
the  earth's  motion  in  the  line  QJTR,  and  the  plane 
NGO  in  the  line  TV,  and  befides,  that  the  circle 
QHR  be  defcribed  in  that  plane  :  then,  for  the  fame 
reafon  as  before,  the  point  V  will  fall  between  H  and 
G,  and  the  plane  RV£),  will  pafs  beyond  the  laft  plane 
OVN,  caufing  the  points  Q_and  K  to  fall  farther  from 
A  and  C  than  N  and  O.  But  the  arches  NV,  VQ^are 
each  greater  than  the  quarter  of  a  circle  ;  confequent- 
ly  the  angle  under  BQV  will  be  greater  than  that  un- 
der BNV.  I.aflly,  when  the  moon  is  by  this  attrac- 
tion of  the  fun  drawn  at  length  into  the  plane  of  the 
earth's  orbit,  the  node  will  have  receded  yet  more,  and 
the  inclination  be  fo  much  increafed,  as  to  become 
fomewhae  more  than  at  firft  :   for  the  line  AKGHI 


being  convex  to  all  the  planes  which  touch  ir,  the  part  Motions  of 
HI  will  wholly  fall  between  the  plane  QVR  and  the  tlie  Stxon- 
plane  ABC;  fo  that  the  point  I  will  fall  between  B  da!7  p,a* 
and  R;  and,  drawing  ITW,  the  point  W,  will  be  "cts" 
farther  removed  from  A  than  Q,  But  itis  evident,  that  "~~ 
the  plane  which  partes  through  the  earth  Tand  touches 
the  line  AGI  in  the  point  I,  will  cut  the  plane  of  the 
earth's  motion  ABCD  in  the  line  ITW,  andbe  inclined 
to  the  fame  in  the  angle  under  HIB ;  fo  that  the  node 
which  was  firft  in  A,  after  having  palled  into  L,  N, 
and  p^,  comes  at  laft  into  the  point  W,  as  the  node 
which  was  at  firft  in  C  has  paired  from  thence  fuccef- 
fively  through  the  points  M,  O,  and  R,  to  I.  But  the 
angle  HIB,  which  is  now  the  inclination  of  the  orbit 
to  the  plane  of  the  ecliptic,  is  manifeftly  not  lefs  than 
the  angle  under  ECB  or  EAB,  but  rather  fomething 
greater.  Thus  the  moon,  while  it  paffes  from  the 
plane  of  the  earth's  motion  in  the  quarter,  till  it  comes 
again  into  the  fame  plane,  has  the  nodes  of  its  orbit 
continually  moved  backward,  and  the  inclination  of  it  at 
firft  diminifhed  till  it  comes  to  G  in  fig.  128,  which  is 
near  to  its  conjunction  with  the  fun,  but  afterwards  is 
increafed  again  almoft  by  the  fame  degrees,  till  upon 
the  moon's  arrival  again  to  the  plane  of  the  earth's 
motion  the  inclination  of  the  orbit  is  reflored  to  fome- 
thing more  than  its  firft  magnitude,  though  the  diffe- 
rence is  not  very  great,  becaufe  the  points  I  and  C  are 
not  fo  far  diftant  from  each  other. 

In  like  manner,  if  the  moon  had  departed  from  the 
quarter  at  C,  it  fhonld  have  defcribed  the  curve  line 
CXW  in  fig.  126.  between  the  planes  AFC  and  ADC, 
which  would  be  convex  to  the  former  planes  and  con- 
cave to  the  latter;  fo  that  here  alfo  the  nodes  would 
continually  recede,  and  the  inclination  of  the  orbit 
gradually  diminifh  more  and  more,  till  the  moon  arri- 
ved near  its  oppofition  to  the  fun  in  X  ;  but  from  that 
time  the  inclination  fhould  again  increafe  till  it  become 
a  little  greater  than  at  firft.  This  will  eafily  appear  by 
confidering,  that  as  the  action  of  the  fun  upon  the 
moon,  by  exceeding  its  action  upon  the  earth,  drew 
it  out  of  the  plane  AEC  towards  the  fun,  while  the 
moon  palled  from  A  to  I ;  fo  during  its  pafTage  from 
C  to  W,  the  moon  being  all  that  time  farther  from  the 
fun  than  the  earth,  it  will  be  attracted  lefs;  and  the 
earth  together  with  the  plane  AECF,  will  as  it  were 
be  drawn  from  the  moon,  in  fuch  a  manner,  that  the 
path  the  moon  defcribes  fliall  appear  from  the  earth  as  it 
did  in  the  former  cafe  by  the  moon  being  drawn  away.       2og 

Such  are  the  changes  which  the  nodes  and  inclina-  Motion  of 
tion  of  the  moon's  orbit  undergo  when  the  nodes  are  the  nodes 
in  the  quarters  ;  but  when  the  nodes  by  their  motion,  «xPla'ne°» 
and  the  motion  of  the  fun  together,  come  to  be  fituated 
between  the  quarter  and  conjunction  or  oppofition, 
their  motion  and  the  change  made  in  the  inclination 
of  the  orbit  are  fbmewhat  different. — Let  AGH,  in 
fig.  131.  be  a  circle  defcribed  in  the  plane  of  the 
earth's  motion,  having  the  earth  in  T  for  its  centre,  A 
the  point  oppofite  to  the  fun,  and  G  a  fourth  part  of 
the  circle  diftant  from  A.  Let  the  nodes  of  the 
moon's  orbit  be  fituated  in  the  line  BTD,  and  B  the 
node  falling  between  A,  the  place  where  the  moon 
would  be  in  the  full,  and  G  the  place  where  fhewonld 
be  in  the  quarter.  Suppofe  BEDE  to  be  the  plane  in 
which  the  moon  attempts  to  move  when  it  proceeds 
from  the  point  B ;  then,  becaufe  the  moon  in  B  is  more 
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Motions  of  diltant  from  the  fun  than  the  earth,  it  will  be  lefs  at- 
the  Sccon-  traded  by  the  fun,  and  will  not  defcend  towards  the 
daryPIa-  fun  fo  faft  as  the  earth,  confequently  it  will  quit  the 
*eti"  plane  BEDF,    which  is  fuppofed    to  accompany  the 

earth,  and  defcribe  the  line  B1K  convex  to  it,  till  fuch 
time  as  it  comes  to  the  point  K,  where  it  will  be  in 
the  quarter  ;  but  from  thenceforth  being  more  attract- 
ed than  the  earth,  the  moon  will  change  its  courfe, 
and  the  following  part  of  the  path  it  defcribes  will  be 
concave  towards  the  plane  BED  or  BGD,  and  conti- 
nue concave  to  the  plane  BGD  till  it  crofles  that  plane 
in  L,  juft  as  in  the  preceding  cafe.  Now,  to  fliow 
that  the  nodes,  while  the  moon  is  palling  from  B  to 
K,  will  proceed  forward,  or  move  the  fame  way  with 
the  moon,  and  at  the  fame  time  the  inclination  of  the 
orbit  will  increafe  when  the  moon  is  in  the  point  I,  let 
the  line  MIN  pafs  through  the  earth  T,  and  touch  the 
path  of  the  moon  in  I,  cutting  the  plane  of  the  earth's 
motion  in  the  line  MTN,  and  the  line  BED  in  TO. 
Becaufe  the  line  BIK  is  convex  to  the  plane  BED, 
which  touches  it  in  By  the  plane  NIM  mufl  crofs  the 
plane  DEB  before  it  meets  the  plane  CGB  ;  and 
therefore  the  point  M  will  fall  from  G  towards  B  ;  and 
the  node  of  the  moon's  orbit  being  tranflated  from  B 
towards  M  is  moved  forward. 

Again,  the  angle  under  OMG,  which  the  plane 
MON  makes  with  the  plane  BGC,  is  greater  than  the 
angle  OBG,  which  the  plane  BOD  makes  with  the 
fame.  This  appears  from  what  has  been  already  de- 
monftrated,  becaufe  the  arches  BO  and  OM  are  each 
of  them  lefs  than  the  quarter  of  a  circle  ;  and  therefore, 
taken  both  together  arc  lefs  than  a  femicircle.  But 
further,  when  the  moon  is  come  to  the  point  K  in  its 
quarter,  the  nodes  will  be  advanced  yet  further  for- 
ward, and  the  inclination  of  the  orbit  alfo  more  aug- 
mented. Hitherto  we  have  referred  the  moon's  mo- 
tion to  the  plane  which,  palling  through  the  earth, 
touches  the  path  of  the  moon  in  the  point  where  the 
moon  is,  as  we  have  already  faid  that  the  cuftom  of 
aftronomers  is.  But  in  the  point  K  no  fuch  plane  can 
be  found  :  on  the  contrary,  feeing  the  line  of  the 
moon's  motion  on  one  fide  the  point  K  is  convex  to 
the  plane  BED,  and  on  the  other  fide  concave  to  the 
fame,  fo  that  no  plane  can  pafs  through  the  points  T 
and  K,  but  will  cut  the  line  BKL  in  that  point ; 
therefore,  infle ad  of  fuch  a  touching  plane,  we  mufl: 
make  ufe  of  PKQ^,  which  is  equivalent,  and  with  which 
the  line  BKL  mall  make  a  lefs  angle  than  with  any 
other  plane  ;  for  this  does  as  it  were  touch  the  line 
BK  in  the  point  K,  fince  it  cuts  it  in  fuch  a  manner 
that  no  other  plane  can  be  drawn  fo  as  to  pafs  between 
the  line  BK  and  the  plane  PKQ_.  But  now  it  is  evi- 
dent, that  the  point  P,  or  the  node,  is  removed  from 
M  towardsG,  that  is,  has  moved  yet  farther  forwards  ; 
and  it  is  likewife  as  manifeft,  that  the  angle  under 
KPG,  or  the  inclination  of  the  moon's  orbit  in  the 
point  K,  is  greater  than  the  angle  under  IMG  for  the 
reafon  already  given. 

After  the  moon  has  palTed  the  quarter,  her  plane 
being  concave  to  the  plane  AGCH,  the  nodes  will 
recede  as  before  till  (he  arrives  at  the  point  L  ;  which 
mows,  that,  confidering  the  whole  time  of  the  moon's 
palling  from  B  to  L,  at  the  end  of  that  time  the  nodes 
fhall  be  found  to  have  receded,  or  to  be  placed  more 
backward,  when  ihe  moon  is  in  L  than  when  it  was 


in  B :  for  the  moon  takes  a  longer  time  in  palling  Motions  of 
from  K  to  L  than  in  pafling  from  B  to  K  j  and  there- lhe  s«on- 
fore  the  nodes  continue  to  recede  a  longer  time  than  dary  " 
they  moved  forwards  ;  fo  that  their  recefs  muft  fur-  °c  8'  ^ 
mount  their  advance.  In  the  fame  manner,  while  the 
moon  is  in  its  paflage  from  K  to  L,  the  inclination  of 
the  orbit  (hall  diminilh  till  the  moon  come  to  the  point 
in  which  it  is  one  quarter  part  of  a  circle  diltant  from 
its  node,  fuppofe  in  the  point  R  ;  and  from  that  time 
the  inclination  will  again  increafe.  Since,  therefore, 
the  inclination  of  the  orbit  increafes  while  the  moon  is 
pafling  from  B  toK,  and  diminiflies  itfclf  again  only 
while  the  moon  is  pafling  from  K  to  R,  then  augments 
again  while  the  moon  pafles  from  B  to  L  ;  it  thence 
comes  to  be  much  more  increafed  than  diminiihed,  and 
thus  will  be  diftinguifhably  greater,  when  the  moon 
comes  to  L  than  when  it  fets  out  from  B.  In  like 
manner,  when  the  moon  is  pafling  from  L  on  the  other 
fide  the  plane  AGCH,  the  node  will  advance  forward 
as  long  as  the  moon  is  between  the  point  L  and  the 
next  quarter ;  but  afterwards  it  will  recede  till  the 
moon  comes  to  pafs  the  plane  AGCH  again,  in  the 
point  V  between  B  and  A  :  and  becaufe  the  time  be- 
tween the  moon's  pafling  from  L  to  the  next  quarter 
is  lefs  than  the  time  between  that  quarter  and  the 
moon's  coming  to  the  point  V,  the  node  will  have  re- 
ceded more  than  it  has  advanced  ;  fo  that  the  point 

V  will  be  nearer  to  A  than  L  is  to  C.  So  alfo  the  in- 
cination  of  the  orbit,  when  the  moon  is  in  V,  will  be 
greater  than  when  fhe  was  in  L  :  for  this  inclination 
increafes  all  the  time  the  moon  is  betwixt  L  and  the 
next  quarter,  decreafing  only  when  fhe  is  pafling  from 
this  quarter  to  the  mid-way  between  the  two  nodes, 
and  from  thence  increafes  again  during  the  whole  paf- 
fage  through  the  other  half  of  the  way  to  the  next 
node. 

In  this  manner  we  fee,  that  at  every  period  of  the 
moon  the  nodes  will  have  receded,  and  thereby  have 
approached  towards  a  conjunction  with  the  fun  ;  but 
this  will  be  much  forwarded  by  the  motion  of  the 
earth,  or  the  apparent  motion  of  the  fun  himfelf.  In 
the  laft  fcheme  the  fun  will  appear  to  have  moved  from 
S  towards  W.  Let  us  fuppofe  it  had  appeared  to  have 
moved  from  S  to  W  while  the  moon's  node  has  re- 
ceded from  B  to  V  :  then  drawing  the  line  WTX,  the 
arch  VX  will  reprefent  the  diftance  of  the  line  drawn 
between  the  nodes  from  the  fun  when  the  moon  is  in 

V  ;  whereas  the  arch  BA  reprefented  that  diftance 
when  the  moon  was  in  B.     This  vifible  motion  of  the 

fun  is  much  greater  than  that  of  the  node  ;  for  the 
fun  appears  to  revolve  quite  round  in  one  year,  while 
the  node  is  near  nineteen  in  making  its  revolution. 
We  have  alfo  feen,  that  when  the  moon  was  in  the 
quadrature,  the  inclination  of  her  orbit  decreafed  till 
(he  came  to  the  conjunction  or  oppofition,  according 
to  .the  node  it  fet  out  from  ;  but  that  afterwards  it 
again  increafed  till  it  became  at  the  next  node  rather 
greater  than  at  the  former.  When  the  node  is  once 
removed  from  the  quarter  nearer  to  a  conjunction  with, 
the  fun,  the  inclination  of  the  moon's  orbit  when  fhe 
comes  into  the  node  is  more  fenfibly  greater  than  it 
was  in  the  node  preceding  ;  the  inclination  of  the  or- 
bit by  this  means  more  and  more  increafing  till  the 
node  comes  into  conjunction  with  the  fun  :  at  which 
time  it  has  been  ihown  that  the  latter  has  no  power  to 
3  R  2  change 
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Motions  of  change  the  plane  of  her  orbit.  As  foon,  however,  as 
theSecon-  tne  nodes  are  got  out  of  conjunction  towards  the  other 
dary  pia-  qUarters>  they  begin  to  recede  as  before  ;  but  the  in- 
°.et5'  clination  of  the  orbit  in  the  appulfe  of  the  moon  to 

«ach  fucceeding  node  is  lefs  than  at  the  preceding,  till 
the  nodes  come  again  into  the  quarters.  This  will 
appears  as  follows  :  Let  A,  in  fig.  132.  reprefeut  one 
of  the  moon's  nodes  placed  between  the  point  of  oppo- 
sition B  and  the  quarter  C.  Let  the  plane  ADE 
pais  tli rough  the  earth  T,  and  touch  the  path  of  the 
moon  in  A.  Let  the  line  AFGH  be  the  path  of  the 
moon  in  her  paffage  from  A  to  H,  where  {he  croffes 
ao-ain  the  plane  of  the  earth's  motion.  This  line  will 
be  convex  towards  the  plane  ADE,  till  the  moon 
comes  to  G,  where  (he  is  in  the  quarter  ;  and  after 
this,  between  G  and  H,  the  fame  line  will  be  concave 
towards  this  plane.  All  the  time  this  line  is  convex 
towards  the  plane  ADE,  the  nodes  will  recede ;  and, 
on  the  contrary,  move  forward  when  the  line  is  con- 
cave towards  that  plane.  But  the  moon  is  longer  in 
palling  from  A  to  G,  and  therefore  the  nodes  go  back- 
ward farther  than  they  proceed  ;  and  therefore,  on  the 
whole,  when  the  moon  has  arrived  at  H,  the  nodes  will 
have  receded,  that  is,  the  point  H  will  fall  between  B 
and  E.  The  inclination  of  the  orbit  will  decreafe  till  the 
moon  is  arrived  at  the  point  F  in  the  middle  between 
A  and  H.  Through  the  paffage  between  F  and  G 
the  inclination  will  increafe,  but  decreafe  again  in  the 
remaining  part  of  the  paffage  from  G  to  H,  and  con- 
fequently  at  H  mufl  be  lefs  than  at  A.  Similar  ef- 
fects, both  with  refpect  to  the  nodes  and  inclination  of 
the  orbit,  will  take  place  in  the  following  paffage  of 
the  moon  on  the  other  lide  of  the  plane  ABEC  from 
H,  till  it  comes  over  that  plane  again  in  I. 

Thus  the  inclination  of"  the  orbit  is  greateft  when 
the  line  drawn  between  the  moon's  nodes  will  pafs 
through  the  fnn,  and  leaft  when  this  line  lies  in  the 
quarters  ;  efpecially  if  the  moon  at  the  fame  time  be 
in  conjunction  with  the  fun,  or  in  the  oppofition.  In 
the  firft  of  thefe  cafes  the  nodes  have  no  motion  ;  in 
all  others,  the  nodes  will  each  month  have  receded  : 
and  this  retrograde  motion  will  be  greateft  when  the 
nodes  are  in  the  quarters,  for  in  that  cafe  they  will 
have  no  progreflive  motion  during  the  whole  month  ; 
but  in  all  other  cafes  they  at  fome  times  go  forward, 
viz.  whenever  the  moon  is  between  either  of  the  quar- 
ters and  the  node  which  is  lefs  diftant  from  that  quarter 
290  than  the  fourth  part  of  a  circle. 
irrtgulari-  We  have  now  only  to  explain  thofe  irregularities  of 
ties  arifing  tne  lunar  motion  which  arife  from  her  motion  in  an 
ellipfis.  From  what  has  been  already  faid  it  appears, 
that  the  earth  acts  on  the  moon  in  the  reciprocal  du- 
plicate proportion  of  the  diflance ;  therefore  the  moon, 
if  undiiturbed  by  the  fun,  would  move  round  the  earth 
in  a  true  ellipfis,  and  a  line  drawn  from  the  earth  to 
the  fun  would  pafs  over  equal  fpaces  in  equal  times. 
We  have,  however,  already  mown,  that  this  equality  is 
diflurbed  by  the  fun,  and  likewife  how  the  figure  of 
the  orbit  is  changed  each  month  ;  that  the  moon  is 
nearer  the  earth  at  the  new  and  full,  and  more  re- 
mote in  the  quarters,  than  it  would  be  without  the  fun. 
We  mnft,  however,  pafs  by  thofe  monthly  changes,  and 
confider  the  effect  which  the  fun  will  have  in  the  diffe- 
rent Situations  of  the  axis  of  the  orbit  in  refpect  of 
that  luminary.  This  afliou  varies  the  force  wherewith 


from  the 
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the  moon  is  drawn  towards  the  earth.  In  the  quarters  Motions  of 
the  force  of  the  earth  is  directly  increafed  by  the  fun, tnc  Eecon- 
but  diminiibed  at  the  new  and  full ;  and  in  the  inter-  dary  rla" 
mediate  places  the  influence  of  the  earth  is  Sometimes  ?ets- 
leffened,  fometimes  affifted,  by  the  action  of  that  lumi- 
nary. In  thefe  intermediate  places,  however,  between 
the  quarters  and  the  conjunction  or  oppofition,  the 
fun's  action  is  fo  oblique  to  that  of  the  earth  on  the 
moon,  as  to  produce  that  alternate  acceleration  and  re- 
tardation of  her  motion  fo  oftened  mentioned.  But  be- 
fides  this  effect,  the  power  by  which  the  moon  attracts 
the  earth  towards  itfelf,  will  not  be  at  full  liberty  to 
act  with  the  fame  force  as  if  the  fun  acted  not  at  all 
on  the  moon  ;  and  this  effect  of  the  fun's  action, 
whereby  it  corroborates  or  weakens  the  action  of  the 
earth,  is  here  only  to  be  confidered  ;  and  by  means  of 
this  influence  itcomes  to  pafs,  that  the  power  by  which 
the  moon  is  impelled  towards  the  earth  is  not  perfectly 
in  the  reciprocal  duplicate  proportion  of  the  diflance, 
and  of  confequence  the  moon  will  not  defcribe  a  per- 
fect ellipfis.  One  particular  in  which  the  lunar  orbit 
will  differ  from  a  perfect  elliptical  figure,  confifls  in  the 
places  where  the  motion  of  the  moon  is  perpendicular 
to  the  line  drawn  from  itfelf  to  the  earth.  In  an  ellip- 
fis, after  the  moon  fhould  have  fet  out  in  the  direction 
perpendicular  to  this  line,  drawn  from  itfelf  to  the 
earth,  and  at  its  greateft  diflance  from  the  earth,  its 
motion  would  again  become  perpendicular  to  this  line 
drawn  between  itfelf  and  the  earth,  and  the  moon  be 
at  its  nearcfl  diflance  from  the  earth,  when  it  fhould 
have  performed  half  its  period;  after  having  performed 
the  other  half  period  of  its  motion,  would  again  be- 
come perpendicular  to  the  forementioned  line,  and  the 
moon  return  to  the  place  whence  it  fet  out,  and  have 
recovered  again  its  greateft  diftance.  ~~  But  the  moon 
in  its  real  motion,  after  fetting  out  as  before,  fome- 
times makes  more  than  half  a  revolution  before  its  mo- 
tion comes  again  to  be  perpendicular  to  the  line  drawn 
from  itfelf  to  the  earth,  and  the  moon  is  at  its  neareft 
diftance;  and  then  performs  more  than  another  half  of 
an  entire  revolution  before  its  motion  can  a  fecond  time 
recover  its  perpendicular  direction  to  the  line  drawn 
from  the  moon  to  the  earth,  and  the  former  arrive 
again  at  its  greateft  diftance  from  the  earth.  At  other 
times  the  moon  will  defcend  to  her  neareft  diftance  be- 
fore Ihe  has  made  half  a  revolution,  and  recover  again 
its  greateft  diftance  before  it  has  made  an  entire  revolu-  a5  j 
tion.  The  place  where  the  moon  is  at  its  greateft  di-  Apogeon 
fiance  is  called  the  moon's  apogeon,  and  the  place  of  her  and  pcri- 
neareft  diftance  her  perigeon  ,•  and  this  change  of  place,  Ccon  of  the 
where  the  moon  comes  fucceflively  to  its  greateft  di-  moon- 
fiance  from  the  earth,  is  called  ihtmotionofthe  apogeon. 
The  manner  in  which  this  motion  of  the  apogeon  is 
caufed  by  the  fun  comes  now  to  be  explained. 

Sir  Ifaac  Newton  has  mown,  that  if  the  moon  were 
attracted  toward  the  earth  by  a  compofition  of  two 
powers,  one  of  which  were  reciprocally  in  the  dupli- 
cate proportion  of  the  diftance  from  the  earth,  and  the 
other  reciprocally  in  the  triplicate  proportion  of  the 
fame  diftance  ;  then,  though  the  line  defcribed  by  the 
moon  would  not  be  in  reality  an  ellipfis,  yet  the  moon's 
motion  might  be  perfectly  explained  by  an  ellipfiswhofe 
axis  fhould  be  made  to  move  round  the  earth  ;  this 
motion  being  in  confequence,  as  aftronomcrs  exprefs 
themfelvcs,  that  is,  the  fame  way  as  the  moon  itfelf 

moves. 
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Motions  of  moves,  if  the  moon  be  attracted  by  the  fum  of  the  two 
the  Sccou-  powers;  but  the  axis  muft  move  in  antecedence,  or 
dary  Pla-    thc  contrary  way,  if  the  moon  be  acted  upon  by  the 
'•  difference  of  thefe  forces.   We  have  already  explained 

7,i)%  what  is  meant  by  duplicate  proportion,  namely,  that  if 
Motion  in  three  magnitudes,  as  A,  B,  and  C,  are  fo  related  that 
»ntece-  tf,c  fecond  B  bears  the  fame  proportion  to  the  third  C 
denceand  as  (^e  gr^  A  ^ears  t0  ^  fecond  B  ;  then  the  propor- 

quene'e  ei-  tion  of  £^c  &*&  A  t0  l^e  ^ir^  C  is  l^e  duplicate  of 

plained.  tne  proportion  of  the  firft  A  to  the  fecond  B.     Now 

293  if  a  fourth  magnitude  as  D  be  affumed,  to  which  C 

Triplicate  (hall  bear  the  fame  proportion  as  A  bears  to  B,  and  B 

proportion  t0  q  .  tjjell  the  proportion  of  A  to  D  is  the  triplicate 

explained.  of  the  proportion  0f  A  t0  fi. 

Mo^otof  Let  now  T  (fig.  133.  134.)  denote  the  earth,  and 
the  moon's  fuppofe  the  moon  in  the  point  A  its  apogeon  or 
apogeon  greateft  diftance  from  the  earth,  moving  in  the  direc- 
tion AF  perpendicular  to  AB,  and  acted  upon  from 
the  earth  by  two  fuch  forces  as  already  mentioned.  By 
that  power  alone,  which  is  reciprocally  in  the  duplicate 
proportion  of  the  diftance,  if  the  moon  fet  out  with  a 
proper  degree  of  velocity,  the  ellipfis  AMB  may  be 
defcribed  :  but  if  the  moon  be  acted  upon  by  the  fum 
of  the  forementioned  powers,  and  her  velocity  in  the 
point  A  be  augmented  in  a  certain  proportion ;  or  if 
•SeeJWai-  that  velocity  be  diminifhed  in  a  certain  proportion  *, 
ton's  Prin-  and  the  moon  be  acted  upon  by  the  difference  of  thofe 
cifia,  book  powers  ;  in  both  thefe  cafes  the  line  AE,  which  fhall 
''JS™**'//'1'  k£  defcribed  by  the  moon,  fhall  thus  be  determined. 
Let  the  point  M  be  that  into  which  the  moon  would 
have  arrived  in  any  given  point  of  time,  had  it  moved 
in  the  ellipfis  AMB ;  draw  MT  and  likewife  CTD 
in  fuch  a  manner  that  the  angle  ATM  lhall  bear  the 
fame  proportion  to  the  angle  under  ATC  as  the  velo- 
city with  which  the  ellipfis  muft  have  been  defcribed 
bears  to  the  difference  between  this  velocity  and  that 
with  which  the  moon  muft  fet  out  from  the  point 
A,  in  order  to  defcribe  the  path  AE.  Let  the 
angle  ATC  be  taken  toward  the  moon,  as  in  fig.  133. 
if  the  moon  be  attracted  by  the  fum  of  the  powers; 
but  the  contrary  way  (as  in  fig.  134.)  if  by  their  diffe- 
rence. Then  let  the  line  AB  be  moved  into  the  pofi- 
tion  CD,  and  the  ellipfis  AMB  into  the  fituation 
CND,  fo  that  the  point  M  be  tranflated  to  Lj  then 
the  point  L  fhall  fall  upon  the  path  of  the  moon  AE. 
Now  the  angularmotion  of  the  line  AT,  whereby  it  is 
removed  into  the  fituation  CT,  reprefents  the  motion 
of  the  apogeon  ;  by  the  means  of  which  the  motion  of 
the  moon  might  be  fully  explained  by  the  ellipfis  AMB, 
if  the  action  of  the  fun  upon  it  was  directed  to  the 
centre  of  the  earth,  and  reciprocally  in  the  triplicate 
proportion  of  the  moon's  diftance  from  it ;  but  that 
not  being  fo,  the  motion  of  the  apogeon  will  not  pro- 
ceed in  the  regular  manner  now  defcribed.  It  is, 
however,  to  be  obferved  here,  that  in  the  firft  of  the 
two  preceding  cafes,  where  the  apogeon  moves  for- 
ward, the  whole  centripetal  power  increafes  fafter, 
with  the  decreafe  of  diftance,  than  if  the  entire  power 
were  reciprocally  in  the  duplicate  proportion  of  the  dif- 
tance ;  becaufe  one  part  only  is  already  in  that  propor- 
tion, and  the  other  part,  which  is  added  to  this  to 
make  up  the  whole  power,  increafes  fafter  with  the 
decreafe  of  diftance.  On  the  other  hand,  when  the 
centripetal  power  is  the  difference  between  thefe  two 
bodies,  it  increafes  lefs  with  the  decreafe  of  the  dif- 


tance, than  if  it  were  fimply  in  the  reciprocal  duplicate 
proportion  of  the  diftance.  Therefore,  if  we  choofe 
to  explain  the  moon's  motion  by  an  ellipfis,  which  may 
be  done  without  any  fenfible  error,  we  may  collect  in 
general,  that  when  the  power  by  which  the  moon  is 
attracted  to  the  earth,  by  varying  the  diftance,  in- 
creafes in  a  greater  than  the  duplicate  proportion  of 
the  diftance  diminifhed,  a  motion  in  conference  muft 
be  afcribed  to  the  apogeon;  but  that  when  the  attrac- 
tion increafes  in  a  fmaller  proportion  than  that  juft 
mentioned,  the  apogeon  muft  have  given  to  it  a  mo- 
tion in  antecedence.  It  is  then  obferved  by  Sir  Ifaac 
Newton,  that  the  former  of  thefe  cafes  obtains  when 
the  moon  is  in  the  conjunction  and  oppofition,  and  the 
latter  when  fhe  is  in  the  quarters ;  fo  that  in  the  for- 
mer the  apogeon  moves  according  to  the  order  of  the 
figns ;  in  the  other,  thc  contrary  way.  But,  as  has 
been  already  mentioned,  the  difturbance  given  to  the 
action  of  the  earth  by  thc  fun  in  the  conjunction  and 
oppofition,  being  near  twice  as  great  as  in  the  quar- 
ters, the  apogeon  will  advance  with  a  greater  velocity 
than  recede,  and  in  the  compafs  of  a  whole  revolution 
of  the  moon  will  be  carried  in  confequence. 

Sir  Ifaac  fhows,  in  the  next  place,  that  when  the 
line  AB  coincides  with  the  line  that  joins  the  fun  and 
earth,  the  progreflive  motion  of  the  apogeon,  when 
the  moon  is  in  conjunction  or  oppofition,  exceeds  the 
retrograde,  in  the  quadratures,  more  than  in  any  other 
fituation  of  the  line  AB.  On  the  contrary,  when  the 
line  AB  makes  right  angles  with  that  which  joins  thc 
earth  and  fun,  the  retrograde  motion  will  be  more  con- 
fiderable,  nay,  is  found  fo  great  as  to  exceed  the  pro- 
greflive ;  fo  that  in  this  cafe  the  apogeon,  in  the  com- 
pafs of  an  entire  revolution  of  the  moon,  is  carried  in 
antecedence.  Yet  from  the  confiderations  already  men- 
tioned, the  progreflive  motion  exceeds  the  other;  fo 
that  on  the  whole,  the  motion  of  the  apogeon  is  in 
confequence.  The  line  AB  alfo  changes  its  fituation 
with  that  which  joins  the  earth  and  fun  by  fuch  flow 
degrees,  that  the  inequalities  of  the  motion  of  the 
apogeon,  arifing  from  this  laft  confideration,  are  much 
greater  than  what  arife  from  the  other. 

This  unftcady  motion  of  the  apogeon  gives  rife  to 
another  inequality  in  the  motion  of  the  moon  herfelf, 
fo  that  it  cannot  at  all  times  be  explained  by  the  fame 
ellipfis.  For  whenever  the  apogeon  moves  in  confe- 
quence, the  motion  of  the  luminary  muft  be  referred 
to  an  orbit  more  eccentric  than  what  the  moon  would 
defcribe,  if  the  whole  power  by  which  the  moon  was 
acted  upon  in  its  paffing  from  the  apogeon  changed 
according  to  the  reciprocal  duplicate  proportion  of  its 
diftance  from  the  earth,  and  by  that  means  the  moon 
did  defcribe  an  immoveable  ellipfis:  and  when  the  apo- 
geon moves  in  antecedence,  the  moon's  motion  muft 
be  referred  to  an  orbit  lefs  eccentric.  In  the  former 
of  the  two  figures  laft  referred  to,  the  true  place  of  the 
moon  L  falls  without  the  orbit  AMB,  to  which  its 
motion  is  referred  :  whence  the  orbit  ALE  truly  de- 
fcribed by  the  moon,  is  lefs  incurvated  in  the  point  A 
than  is  the  orbit  AMB  ;  therefore  this  orbit  is  more 
oblong,  and  differs  farther  from  a  circle  than  the  ellip- 
fis would,  whofe  curvature  in  A  were  equal  to  that  of 
the  line  ALB:  that  is,  the  proportion  of  the  diftance 
of  the  earth  T  from  the  centre  of  the  ellipfis  to  its 
axis,  will  be  greater  in  AMB  than  in  thc  other;  but 
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Motions  of  that  other  is  the  ellipfis  which  the  moon  would  defcribe, 
:on-  if  the  power  acting  upon  it  in  the  point  A  were  alter- 
ed in  the  reciprocal  duplicate  proportion  of  the  dif- 
tance  ;  and  consequently  the  moon  being  drawn  more 
forcibly  towards  the  earth,  it  will  defcend  nearer  to  it. 
On  the  other  hand,  when  the  apogeon  recedes,  the 
power  acting  on  the  moon  increaSes  with  the  decreafe 
of  diftance,  in  lefs  than  the  duplicate  proportion  of  the 
diftaiice,  and  therefore  the  moon  is  lefs  impelled  to- 
wards the  earth,  and  will  not  defcend  fo  low.  Now, 
fuppole,  in  the  former  of  thefe  figures,  that  the  apo- 
geon A  is  in  the  Situation  where  it  is  approaching  to- 
wards the  conjunction  or  opposition  of  the  fun;  in  this 
cafe  its  progreflive  motion  will  be  more  and  more  ac- 
celerated. Here  fuppofe  the  moon,  after  having  de- 
fended from  A  through  the  orbit  AE  as  far  as  F, 
where  it  is  come  to  its  neareft  diftance  from  the  earth, 
afcends  again  up  the  line  FG.  As  the  motion  of  the 
apogeon  is  here  more  and  more  accelerated,  it  is  plain 
that  the  caufe  of  its  motion  mnft  alfo  be  on  the  in- 
creafe  ;  that  is,  the  power  by  which  the  moon  is  drawn 
to  the  earth,  will  decreafe  with  the  increafe  of  the 
moon's  distance  in  her  afcent  from  F,  in  a  greater  pro- 
portion than  that  wherewith  it  is  increafed  with  the 
decreafe  of  diftance  in  the  moon's  defcent  to  it.  Con- 
fequently  the  moon  will  afcend  to  a  greater  distance 
than  AT  from  whence  it  is  defcended  ;  therefore  the 
proportion  of  the  greatest  distance  of  the  moon  to  the 
leaSt  is  increafed.  But  further,  when  the  moon  again 
defcends,  the  power  will  increafe  yet  farther  with  the 
decreafe  of  distance  than  in  the  laft  afcent  it  increafed 
with  the  agmentation  of  diftance.  The  moon  there- 
fore muSt  defcend  nearer  to  the  earth  than  it  did  before, 
and  the  proportion  of  the  greateft  distance  to  the  leaft 
he  yet  more  increafed.  Thus,  as  long  as  the  apogeon 
is  advancing  to  the  conjunction  or  opposition,  the  pro- 
portion of  the  greatest  distance  of  the  moon  from  the 
earth  to  the  leaft  will  continually  increafe ;  and  the  el- 
liptical orbit  to  which  the  moon's  motion  is  referred, 
will  become  more  and  more  eccentric.  As  foon,  how- 
ever, as  the  apogeon  is  patted  the  conjunction  or  oppo- 
sition with  the  fun,  its  progreflive  motion  abates,  and 
with  it  the  proportion  of  the  greateft  distance  of  the 
moon  from  the  earth  to  the  leafi  will  alfo  diminish  :  and 
when  the  apogeon  becomes  retrograde,  the  diminution 
of  this  proportion  will  be  Still  farther  continued  on,  till 
the  apogeon  comes  into  the  quarter;  from  thence  this 
proportion,  and  the  eccentricity  of  the  orbit,  will  in- 
creafe again.  Thus  the  orbit  of  the  moon  is  molt 
eccentric  when  the  apogeon  is  in  conjunction  with  the 
fun,  or  in  opposition  to  it,  and  leaft  of  all  when  the 
apogeon  is  in  the  quarters.  Thefe  changes  in  the 
nodes,  the  inclination  of  the  orbit  to  the  plane  of  the 
earth's  motion,  in  the  apogeon  and  in  the  eccentricity, 
are  varied  like  the  other  inequalities  in  the  motion  of 
the  moon,  by  the  different  diftance  of  the  earth  from 
the  fun  being  greateft  when  their  caufe  is  greateft; 
that  is,  when  the  earth  is  neareft  the  fun.     Sir  Ifaac 

Computa-  NCWton  llas  computed  the  very  quantity  of  many  of 
c  the  moon's  inequalities.  That  acceleration  of  the 
moon's  motion  which  is  called  the  variation,  when 
greatest,  removes  the  luminary  out  of  the  place  in 
which  it  would  othcrvvifc  be  found,  Somewhat  more 
than  half  a  degree.  If  the  moon,  without  disturbance 
from  the  fun,  would  have  defcribed  a  circle  concentri- 
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cal  to  the  earth,  his  action  would  caufe  her  approach  Nature  an* 
nearer  in  the  conjunction  and  opposition  than  in  the  Motions  of 
quarters,  nearly  in  the  proportion  of  69  to  70.     It  has  the  Co" 
already   been    mentioned,    that  the    nodes    perform  ?lets        , 
their  period  in  almoft  19  years.     This  has  been  found 
by  obfervation ;  and  the  computations  of  Sir  Ifaac  af- 
fign  to  them  the  fame  period.     The  inclination  of  the 
moon's    orbit,    when  leaft,    is  an  angle   about  one- 
eighteenth  of  that  which  constitutes  a  right  angle  ; 
and  the  difference  between  the  greateft  and  leaft  incli- 
nation is  about  one-eighteenth  of  the  leaft  inclination, 
according  to  our  author's  computations:  which  is  alfo 
agreeable  to  the  general  obfervations  of  aftronomers. 
The  motion  of  the  apogeon  and  the  changes  in  the 
eccentricity  have  not  been  computed  by  Sir  Ifaac.  sog 

The  fame  incomparable  geometer  Shows  how,  by  How  to 
comparing  the  periods  of  the  motions  of  the  Satellites  compute 


the  inequalities  in  the  motion  of  thofe  fatellites  maybe  fatellitej. 
computed  from  thofe  of  our  moon,  excepting  only  the 
motion  of  the  apogeon ;  for  the  orbits  of  thofe  fatel- 
lites, as  far  as  can  be  difcerned  by  us  at  this  diftance, 
appealing  little  or  nothing  eccentric,  this  motion,  as 
deduced  from  the  moon,  muft  be  diminilhed. 

§  4.  Of  the  Nature  and  Motions  of  the  Comet!. 

That  thefe  bodies  are  not  meteors  in  our  air  is  ma- 
nifest, becaufe  they  rife  and  fet  in  the  fame  manner  as 
the  moon  and  Stars.  The  aftronomers  have  gone  fo  far 
in  their  inquiries  concerning  them  as  to  prove  by  their 
obfervations  that  they  moved  in  the  celelhal  fpaces  be- 
yond the  moon;  but  they  had  no  notion  of  the  path 
which  they  defcribed.  Before  the  time  of  our  author,  it 
was  fuppofed  that  they  moved  in  Straight  lines;  andDes 
Cartes,  finding  that  fuch  a  motion  would  interfere  with 
his  vortices,  removed  them  entirely  out  of  the  folar  fy-  499 
Stem.  Sir  Ifaac  Newton,  however,  distinctly  proves  Comets  ge« 
from  altronomical  obfervation,  that  the  comets  pafs  "era"y  in; 
through  the  planetary  regions,  and  are  generally  invi-  v'flbleuntl1 
fible  at  a  fmaller  diftance  than  that  of  Jupiter.  Hence,  nearer°thaa 
finding  that  they  were  evidently  within  the  Sphere  of  jupiter. 
the  fun's  action,  he  concludes,  that  they  muft  neceffarily 
move  about  the  fun  as  the  planets  do;  and  he  proves, 
that  the  power  of  the  fun  being  reciprocally  in  the  du- 
plicate proportion  of  the  distance,  every  body  acted 
upon  by  him  muft  either  fall  directly  down,  or  move 
about  him  in  one  of  the  conic  Sections,  viz.  either  the 
ellipfis,  parabola,  or  hyperbola.  If  a  body  which  de- 
fcends towards  the  fun  as  low  as  the  orbit  of  any  pla- 
net, move  with  afwifter  motion  than  the  planet,  it  will 
defcribe  an  orbit  of  a  more  oblong  figure  than  that  of 
the  planet,  and  have  at  leaft  a  longer  axis.  The  velo- 
city of  the  body  may  be  fo  great,  that  it  fhall  move  in 
a  parobola  ;  fo  that  having  once  pafled  the  fun,  it  fhall 
aScend  for  ever  without  returning,  though  the  fun  will 
Still  continue  in  the  focus  of  that  parabola ;  and  with  a 
velocity  Still  greater,  they  will  move  in  an  hyberbola. 
It  is,  however,  molt  probable,  that  the  comets  move  in 
very  eccentric  ellipsis,  fuch  as  is  reprefemed  in  fig.  135. 
where  S  reprefents  the  fun,  C  the  comet,  and  ABDE 
its  orbit;  wherein  the  diftance  of  S  and  D  far  exceeds 
that  of  S  and  A.  Hence  thofe  bodies  arc  fometimes 
found  at  a  moderate  distance  from  the  fun,  and  appear 
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Nature  and  within  the  planetary  regions  ;  at  other  times  they  a- 
Motions  of  fceiid  to  vail  diftances,  far  beyond  the  orbit  of  Saturn, 
the  Co-      antj  tjjUS  become  invillble. 

mcts^  That  the  comets  do  move  in  this  manner  is  prov- 

300  ed  by  our  author  from  computations  built  upon  the 
They  move  obfervations  made  by  many  aflronomers.  Thefe  com- 
jif",ent"C  Piuati°ns  were  made  by  Sir  Ifaac  Newton  himfelf  up- 
on the  comet  which  appeared  toward  the  latter  end  of 
the  year  1680  and  beginning  of  1681,  and  the  fame 
were  profecuted  more  at  large  by  Dr  Halley  upon  this 
and  other  tomets.  They  depend  on  this  principle,  that 
the  eccentricity  of  the  orbits  of  the  comets  is  fo  great, 
that  if  they  are  really  elliptical,  yet  that  part  of  them 
which  comes  under  our  view  approaches  fo  near  to  a 
parabola  that  they  may  be  taken  for  fuch  without  any 
lenlible  error,  as  in  the  foregoing  figure  the  parabola 
FAG,  in  the  lower  part  of  it  about  A,  differs  very  little 
from  the  ellipfis  DEAB ;  on  which  foundation  Sir  I- 
faac  teaches  a  method  of  finding  the  parabola  in  which 
any  comet  moves,  by  three  obfervations  made  upon  it  in 
the  motion  tjjat  part  0f  jts  orbit  where  it  agrees  neareft  with  a  pa- 
•f  a  comet.  rai,0ja  .  ano<  this  theory  is  confirmed  by  agronomical 
obfervations  ;  for  the  places  of  the  comets  may  thus  be 
computed  as  exactly  as  thofe  of  the  primary  planets. 
Our  author  afterwards  fhows  how  to  make  ufe  of  any 
finall  deviation  from  the  parabola  which  maybeobferv- 
ed,  to  determinewhetheriheorbits  of  the  comets  be  el- 
liptical or  not ;  and  thus  to  know  whether  or  not  the 
fame  comet  returns  at  different  feafons.  On  examining 
by  this  rule  the  comet  of  1680,  he  found  its  orbit  to  a- 
greemore  exactly  with  an  ellipfis  than  a  parabola,  tho' 
the  ellipfis  be  fo  very  eccentric,  that  it  cannot  perform  its 
revolution  in  500  years.  On  this  Dr  Halley  obferved, 
that  mention  is  made  in  hiftory  of  a  comet  with  a  fimi- 
lar  large  tail,  which  appeared  three  feveral  times  be- 
fore. The  firft  was  before  the  death  of  Julius  Caefar; 
and  each  appearance  happened  at  the  interval  of  575 
years,  the  laft  coinciding  with  the  year  1680.  He 
therefore  calculated  the  motion  of  this  comet  to  be  in 
fuch  an  eccentric  orbit,  that  it  could  not  return  in  lefs 
than  J 75  years;  which  computations  agree  yet  more 
perfectly  with  the  obfervations  made  on  this  comet  than 
any  parabolic  orbit  will  do.  To  compare  together  dif- 
ferent appearances  of  the  fame  comet,  isindeed  the  only 
method  of  difcovering  with  certainty  the  form  of  its 
.orbit;  for  it  is  impolEble  todifcover  the  form  of  one  fo 
exceedingly  eccentric  from  obfervations  takeninafmall 
part  of  it.  Sir  Ifaac  Newton  therefore  propofes  to  com- 
pare the  orbits,  on  the  fuppofition  that  they  are  para- 
bolical, of  fuch  comets  as  appear  at  different  times,  for  if 
we  find  the  fame  orbit  defcribed  by  a  comet  at  diffe- 
rent times,  in  all  probability  it  will  be  the  fame  comet 
that  defcribes  it.  Here  he  remarks  from  Dr  Halley, 
that  the  fame  orbit  very  nearly  agrees  to  two  appear- 
ances of  a  comet  about  the  fpace  of  75  years  diftance; 
fo  that  if  thefe  two  appearances  were  really  of  the  fame 
•comet,  the  tranfverfe  axis  of  its  orbit  would  be  18  times 
that  of  the  axis  of  the  earth's  orbit;  and  therefore, 
when  at  its  greateft  diftance  from  the  fun,  this  comet 
would  be  removed  not  lefs  than  35  times  the  mean  dif- 
tance of  the  earth  from  the  fame  luminary. 

Even  this  is  the  leaft  diftance  affigned  by  our  author 
to  any  comet  in  its  greateft  elongation  from  the  fun; 
and  on  the  foundation  of  Dr  Halley's  computations  it 
was  expefted  in  the  year  1758  or  1759. 


The  Aftronomer  Royal  advertifes  115  of  the  expected  Nature  and 
return  of  the  comet  of  1532  and   1661,  in  the  lat-  Motions  oi" 
ter  end  of  the  year  1  788,  or  beginning  oi  1  7S9,  in  tl,c  c°- 
the  following  particulars.  men»  •     m 

"  The  elements  of  the  orbits  of  the  comets  obferv- 
ed by  Apian  in  I J32,  and  by  Hevelius  in  1661,  are 
fo  much  alike  as  to  have  induced  Mr  Halley  to  fuppofe 
them  to  be  one  and  the  fame  comet;  and  aflronomers 
fince  have  joined  in  the  fame  opinion.  Hence  it  fhonld 
return  to  its  perihelium  the  27th  of  April  1789.  But 
from  the  difturbances  of  the  planets,  it  will  probably 
come  a  few  months  fooncr.  It  will  firft  be  feen  in  the 
fouthern  parts  of  the  heavens,  if  any  aflronomers 
fhonld  watch  for  it  in  fituations  near  the  line,  or  in 
fouthern  climates,  in  the  courfe  ol  the  year  1788,  and 
probably  not  before  the  month  of  September.  Aflro- 
nomers who  may  happen  to  be  in  thofe  parts  will  be 
enabled  to  direct  their  telefcopes  for  difcovering  it  as 
early  as  poflible,  by  being  furnifhed  with  the  following 
elements  of  its  orbit : 

The  perihelium  diftance  0.44851 

Place  of  afcending  node  2*  240  18' 

Inclination  of  the  orbit  to  the  ecliptic  32°  36' 

Perihelium  forwarder  in  the  orbit  than 

the  afcending  node  330  28' 

time  of  the  perihelium  in  the  latter  end  of  the  year 
1 788,  or  beginning  of  1 789.  Its  motion  is  direct.  If 
it  fhould  come  to  its  perihelium  on  January  1,  1 789, 
it  might  be  feen  in  the  fouthern  parts  of  the  world 
witha  good  achromatic  telefcope  about  the  middle  of 
September,  towards  the  middle  of  Pifces,  with  55°fouth 
latitude,  and  53fonth  declination." 

Sir  Ifaac  Newton  obferves,  that  as  the  great  eccen- 
tricity of  the  orbits  of  comets  renders  ihem  very  liable 
to  be  difturbed  by  the  attraction  of  the  planets  and 
other  comets,  it  is  probably,  to  prevent  too  great  di- 
fturbances from  thefe,  that  while  all  the  planets  re- 
volve nearly  in  the  fame  plane,  the  comets  are  difpofed 
in  very  different  ones,  and  difpofed  all  over  the  hea- 
vens; that  when  in  their  greateft  diftance  from  the 
fun,  and  moving  (loweft,  they  might  be  removed  as  far 
as  poflible  out  of  the  reach  of  each  other's  action.  The 
fame  end  is  likewife  anfwered  in  thefe  comets,  which 
by  moving  floweft  in  the  aphelion  or  remoteft  diftance 
from  the  fun,  defcend  neareft  to  it  by  placing  their 
aphelion  at  the  greateft  height  from  the  fun.  See  more 
on  the  fubjectof  comets  by  Sir  Ifaac,  Sect.  III.  n°  169. 

\  5.  Of  the  Bodies  of  the  Sun  and  Planets,  with,  the 
Method  of  coj/zputing  the  Quantity  of  Matter  they  con- 
tain. 

Our  author  having  proved,   as  has  been  related, 
that  the  primary  planets  and   comets   are  retained  in 
their  orbits  by  a  power  directed  towards  the  fun,  and 
that  the  fecondaries  are  alio  retained  by  a  power  of 
the  like  kind  directed  to  the  centre  ot  their  primaries,       30* 
proceeds  next  to  demonflrate,  that  the  fame  power   is  Attractive 
diffufed  through  their  whole  fnbflance  and  inherent  in  power 
every  particle.     For  this  purpofe  he  fhows  firft,  that  d1'ff'jfel 
each  of  the  heavenly  bodies  attracts  the  reft  and  otht;  tj>roJ1?hoat 
bodies  with  fuch  different  degrees  of  force,  as  that  the  ft3nceof  all 
force  of  the  fame  attracting  body  is  exerted  on  others  matter, 
exactly  in  proportion  to  the  quantity  of  matter  con- 
tained in  the  body  attracted.     The  firft  proof  of  this 
he  brings  from  experiments  made  on  bodies  here  on 
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earth.  The  power  by  which  che  moon  is  influenced 
has  been  already  fhown  to  be  the  fame  with  that  which 
we  call  gravity.  Now,  one  of  the  effects  of  the  prin- 
ciple of  gravity  is,  that  all  bodies  defcend  by  this  force 
from -eqinl  heights  in  equal  times.  This  was  taken 
notice  of  long  ago;  and  particular  methods  have  been 
invented  to  lhow,  that  the  only  caufe  why  fome  bo- 
dies were  obferved  to  fall  in  a  fliorter  time  than  others 
was  the  reiiilance  of  the  air.  As  thefe  methods,  how- 
ever, have  been  found  liable  to  fome  uncertainty,  Sir 
Ifaac  Newton  had  recourfe  to  experiments  made  on 
pendulums.  Thefe  vibrate  by  the  fame  power  which 
makes  heavy  bodies  fall  to  the  ground;  but  if  the  ball 
of  any  pendulum  of  the  fame  length  with  another  were 
more  or  lefs  attracted  in  proportion  to  the  quantity  of 
folid  matter  it  contains,  that  pendulum  mult  then  vi- 
brate falter  or  flower  than  the  other.  Now  the  vibra- 
tions of  pendulums  continue  for  a  long  time,  and  the 
number  of  vibrations  they  make  may  be  eafily  deter- 
mined without  any  fufpicion  of  error  ;  fo  that  this  ex- 
periment may  be  extended  to  what  exactnefs  we  pleafe : 
and  Sir  Ifaac  aflures  us,  that  he  examined  in  this  way 
fevcral  fubftances,  as  gold,  filver,  lead,  glafs,  fand, 
common  fait,  wood,  water,  and  wheat ;  in  all  which 
he  found  not  the  leafl  deviation  from  the  theory,  tho' 
he  made  the  experiment  in  fuch  a  manner,  that  in  bo- 
dies of  the  fame  weight,  a  difference  in  the  quantity  of 
their  matter  lefs  than  the  thoufandth  part  of  the  whole 
would  have  difcovered  itfelf.  It  appears,  therefore, 
that  all  bodies  are  made  to  defcend  here  by  the  power 
of  gravity  with  the  fame  degree  of  fwiftnefs.  This  de- 
fcent  has  already  been  determined  at  16^  feet  in  a  fe- 
cond  from  the  beginning  of  their  fall.  It  has  alfo  been 
obferved,  that  if  any  terreftrial  body  could  be  convey- 
ed as  high  up  as  the  moon,  it  would  defcend  with  the 
very  fame  degree  of  velocity  with  which  the  moon  is 
attracted  toward  the  earth ;  and  therefore  that  the 
power  of  the  earth  upon  the  moon  bears  the  fame  pro- 
portion it  would  have  upon  thofe  bodies  at  the  fame 
diflance  as  the  quantity  of  matter  in  the  moon  bears 
to  the  quantity  in  thofe  bodies.  Thus  the  aflertion  is 
proved  in  the  earth,  that  its  power  on  every  body  it 
attracts  is,  at  the  fame  diflance  from  the  earth,  propor- 
tional to  the  quantity  of  folid  matter  in  the  body  acted 
upon.  As  to  the  fun,  it  has  been  fhown,  that  the 
power  of  his  action  upon  the  fame  primary  planet  is 
reciprocally  in  the  duplicate  proportion  of  its  diflance  ; 
and  that  the  power  of  the  fun  decreafes  throughout  in 
the  fame  proportion,  is  tcftified  by  the  motion  of  the 
planets  travcrfing  the  whole  planetary  region.  This 
proves,  that  if  any  planet  were  removed  from  the  fun 
to  any  diflance  whatever,  the  degree  of  its  acceleration 
towards  the  fun  would  yet  be  reciprocally  in  the  dupli- 
cate proportion  of  their  diflance.  But  it  has  already 
been  proved,  that  the  degree  of  acceleration  given  to  the 
planets  by  the  fun  is  reciprocally  in  the  duplicate  pro- 
portion of  their  rcfpectivediflanccs  ;  all  which  compa- 
red together,  putsit  out  of  doubt,  that  the  power  of  the 
fun  upon  any  planet  removed  into  the  place  of  any 
other,  would  give  it  the  fame  velocity  of  defcent  as 
it  gives  that  other  ;  and  confequently  that  the  fun's  ac- 
tion upon  different  planets  at  the  fame  diflance  would 
be  proportionable  to  the  quantity  of  matter  in  each.  It 
has  likewife  been  fhown,  that  the  fun  attracts  the  pri- 
mary planets  and  their  refpective  fecondaries,  when  at 
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the  fame  diflance,  in  fuch  a  manner  as  to  communicate  Of  the  B0- 
to  both  the  fame  degree  of  velocity  ;  and  therefore  the  &<"  of  th« 
force  wherewith  the  fun  acts  on  the  fecondary  planet  Sun  and 
bears  the  fame  proportion  to  the  force  wherewith  it  ,       ts'    , 
attracts  the  primary,  as  the  quantity  of  matter  in  the 
fecondary  planet  bears  to  the  quantity  of  matter  in  the 
primary.     This  property  therefore  is  found  in  the  fun 
with  regard  to  both  kinds  of  planets ;  fo  that  he  poflef- 
fes  the  fame  quality  found  in  the  earth,  viz.  that  of  act- 
ing on  bodies  with  a  degree  of  force  proportional  to  the 
quantity  of  matter  they  contain. 

This  point  being  granted,  it  is  hardly  to  be  fup- 
pofed  that  the  power  of  attraction  with  which  the  other 
planets  are  endowed,  (hould  be  different  font  that  of 
the  earth,  if  we  confider  the  fimilitude  of  thefe  bodies : 
and  that  it  does  not  in  this  refpect,  is  farther  evident 
from  the  fatellites  of  Saturn  and  Jupiter  which  are  at- 
tracted according  to  this  law ;  that  is,  in  the  fame  pro- 
portion to  their  diftances  that  their  primaries  are  at- 
tracted by  the  fun.  So  that  what  has  been  concluded 
of  the  fun  in  relation  to  the  primary  planets  may  be 
juftly  concluded  of  thofe  primaries  in  refpect  to  their 
fecondaries ;  and  in  confequence  of  that  likewife  in  re- 
gard to  all  other  bodies,  viz.  that  they  will  attract  e- 
very  other  body  in  proportion  to  the  quantity  of  folid 
matter  it  contains.  Hence  it  follows,  that  this  attrac- 
tion extends  itfelf  to  every  particle  of  matter  in  the 
attracted  body,  and  that  no  proportion  of  matter  is  ex- 
empted from  the  influence  of  thefe  bodies  to  which  this 
attractive  power  has  been  proved  to  belong.  30j 

Here  we  may  remark,  that  the  attractive  power  both  Attraction 
of  the  fun  and  planets  appears  to  be  the  fame  in  all ;  aftsequally 
for  it  acts  in  each  in  the  fame  proportion  to  the  dif-  throughout 
tance,  and  in  the  fame  manner  acts  alike  upon  every  *eth°  ^ 
particle  of  matter.     This  power,  therefore,  in  the  fun  verj-e> 
and  planets,  is  not  of  a  different  nature  from  the  power 
of  gravity  in  the  earth  :  and  this  enables  us  to  prove, 
that  the  attracting  power  lodged  in  the  fun  and  planets 
belongs  likewife  to  every  part  of  them ;  and  that  their 
refpective  powers  upon  the  fame  body  are  proportional 
to  the  quantity  of  matter  of  which  they  arc  compofed  ; 
for  inftance,  that  the  force   with  which  the  earth  at- 
tracts the  moon,  is  to  the  force  with  which  the  fun 
would  attract  it  at  the  fame  diflance,  as  the  quantity 
of  folid  matter  in  the  earth  is  to  that  in  the  fun. 

Before  we  proceed  to  a  full  proof  of  thefe  aflertiohs, 
it  will  be  neceflary  to  (how  that  the  third  law  of  mo- 
tion, viz.  That  action  is  equal  to  reaction,  holds  good 
in  attractive  powers  as  well  as  in  any  oiher.  The 
moft  remarkable  force  of  this  kind'with  which  we  are 
acquainted,  next  to  that  of  gravity,  is  the  attraction 
the  loadftonc  has  for  iron.  Now  if  a  loadfione  and 
piece  of  iron  were  both  made  to  fwim  on  water,  both 
of  them  would  move  towards  each  other,  and  thus  the 
attraction  would  be  fhown  to  be  mutual ;  and  when  they 
meet,  they  will  mutually  flop  each  other:  which fliows 
that  their  velocities  are  reciprocally  proportioned  to 
the  quantities  of  folid  matter  in  each  ;  and  that  by  the 
ftone's  attracting  the  iron,  it  receives  as  much  motion 
itfelf,  in  the  ftrict  philofophic  fenfe  of  the  word,  as  it 
communicates  to  the  iron  :  for  it  is  proved  from  expe- 
riments on  the  percuflion  of  bodies,  that  if  two  meet 
with  velocities  reciprocally  proportional  to  the  refpec- 
tive bodies,  they  will  be  ftopt  by  the  conconrfe,  un- 
lcfs  they  meet  with  fome  other  velocity,  or  their  clafli- 
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Of  the  Bo- city  put  them  into  frefh  motion.  Hitherto,  however, 
dies  of  the  for  the  fake  of  brevity,  in  fpeakiag  of  thefe  forces,  we 
■' "  ■  have  afcribed  them  to  the  body  which  is  leaft  moved  ; 

as  when  we  called  the  power  which  exerts  itfclf  be- 
tween the  fun  and  planets,  the  attrati'wc  power  of  the 
fun  :  but  to  fpeak  more  correctly,  we  fhould  rathercall 
this  power  in  any  cafe  the  force  which  acts  between 
the  fun  and  earth,  between  the  earth  and  moon,  &c. 
for  both  the  bodies  are  moved  by  the  power  acting 
between  them,  in  the  fame  manner  as  when  two  bodies 
are  tied  together  by  a  rope,  if  that  fhould  fhrink  by 
being  wet  or  otherwife,  and  thereby  caufe  the  bodies 
to  approach  ;  by  drawing  both,  it  will  communicate  to 
both  the  fame  degree  of  motion,  and  caufe  them 
to  approach  each  other  with  velocities  proportional  to 
their  quantities  of  matter.  From  this  mutual  action 
of  the  fun  and  planets  upon  each  other,  it  follows,  as 
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about  their  common  centre  of  gravity.  Thus  let  A 
(in  fig.  136.)  reprefent  the  fun,  B,  a  planet  and  C 
their  common  centre  of  gravity.  If  thefe  bodies  were 
once  at  reft,  they  would  directly  approach  each  other 
by  their  mutual  attraction,  and  that  with  fuch  veloci- 
ties, that  their  common  centre  of  gravity  would  re- 
main at  reft,  and  they  would  meet  in  that  point. 
Were  the  planet  B  to  receive  an  impulfe,  as  in  the  di- 
rection DE,  this  would  prevent  the  two  bodies  from  fall- 
ing together  ;  but  their  common  centre  of  gravity  would 
be  put  into  motion  in  the  direction  of  the  line  CF, 
equidiftant  from  BE.  In  this  cafe  Sir  Ifaac  Newton 
proves,  that  the  fun  and  planet  would  defcribe  round 
their  common  centre  of  gravity  fnnilar  orbits,  while 
that  centre  would  proceed  with  an  nniform  velocity  in 
the  line  CF,  and  fo  the  fyftem  of  the  two  bodies  would 
move  on  with  the  centre  of  gravity  without  end.  In 
order  to  keep  the  fyftem  in  the  fame  place,  it  is  necef- 
fary,  that  when  the  planet  received  its  impulfe  in  the 
direction  BE,  the  fun  fhould  receive  fuch  another  the 
contrary  way,  fo  as  to  keep  the  centre  of  gravity  C 
without  any  motion,  in  which  cafe  it  would  always  re- 
main fixed. 

Thus  we  may  underftand  in  what  manner  the  action 
between  the  fun  and  planets  is  mutual.     It  has  alfo 
been  fhown,  that  the  power  which  acts  between  the 
fun  and  primary  planets  is  altogether  of  the  fame  na- 
ture with  that  which  acts  between  die  fecondary  pla- 
nets and  their  primaries,  or  which  acts  between  the 
earth  and  bodies  near  its   furface.     It  has  alfo  been 
already  proved,  that  in  different  planets  the  force  of 
the  fun's  action  upon  each  at  the  fame  diftance  would 
be  proportional  to  the  quantity  of  folid  matter  contain- 
ed  in  the  planet:  therefore  the  reaction  of  the  planet 
on  the  fun  at  the  fame  diftance,  or  the  motion  which 
he  would  receive  from  each  planet,  would  alfo  be  pro- 
portional to   the  quantity  of  matter  in  the  planet ; 
that  is,  thefe  planets,  at  the  fame  diftance,  would  act 
on  the  fame  body  with  degrees  of  ftrength  proportioned 
307       to  the  quantity  of  folid  matter  contained  in  each. 
The  fmall-      In  the  next  place,  our  author  deduces  from  the  prin- 
elt  panicles  ciples   above   demonftrated,  that  each  of  the  particles 
u",cr    out  of  which  the  fun,  moon,  and  planets,  are  formed, 
c   exert  their  power  of  gravitation  by  the  fame  law,  and 
cording  to  'n  tne  fame  proportion  to  the  diftance,  as  the  great 
the  fame     bodies  they  compofe.     For  this  purpofe,  he  firft  de- 
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monftrates,  that  if  a  globe  were  compounded  of  parti-  Of  the  Bo- 
des which  will  attract  the  particles  of  any  other  body  dies  of  the 
reciprocally  in  the  duplicate  proportion  of  their  dif- Sun  and 
tances,  the  whole  globe  will  attract  the  fame  in  the  Phnc"-  , 
reciprocal  duplicate  proportion  of  their  diftances  from 
the  centre  of  the  globe,  provided  it  be  of  equal  denfity 
throughout.  Hence  alfo  he  deduces  the  reverfe;  that 
if  a  globe  acts  upon  diftant  bodies  by  the  law  juft  now 
fpecified,  and  the  power  of  the  globe  be  derived  from 
its  being  compofed  of  attracting  particles,  each  of 
thefe  will  attract  after  the  fame  proportion.  The  man- 
ner of  deducing  this  is  as  follows  :  The  globe  is  fup- 
pofed  to  ait  upon  the  particles  of  a  body  without  it 
conftantly  in  the  reciprocal  duplicate  proportion  of 
their  diftances  from  the  centre;  and  therefore,  at  the 
fame  diftance  from  the  globe,  on  which  fide  foever 
the  body  be  placed,  the  globe  will  act  equally  upon  it. 
Now;  becaufe  if  the  particles  of  which  the  globe  is 
compofed  acted  upon  thofe  without  in  the  reciprocal 
duplicate  proportion  of  their  diftances,  the  whole  globe 
would  act  upon  them  in  the  fame  manner  as  it  does ; 
therefore,  if  the  particles  of  the  globe  have  not  all 
of  them  that  property,  fome  muft  act  ftronger  than  in 
that  proportion,  whilft  others  act  weaker :  and  if  this 
be  the  condition  of  the  globe,  it  is  plain,  that  when 
the  body  attracted  is  in  fuch  a  fituation  in  refpect  of 
the  globe  that  the  greater  number  of  the  ftrongeft  par- 
ticles are  neareft  to  it,  the  body  will  be  more  forcibly 
attracted  than  when,  by  turning  the  globe  about,  the 
greater  quantity  of  weak  particles  would  be  neareft, 
though  the  diftance  of  the  body  fhould  remain  the 
fame  from  the  centre  of  the  globe;  which  is  contrary 
to  what  was  at  firft  remarked,  that  the  globe  acts  e- 
qually  on  all  fides. 

It  is  farther  deduced  from  thefe  propofitions,  that 
if  all  the  particles  of  one  globe  attract  all  the  particles 
of  another  in  the  proportion  already  mentioned,  the 
attracting  globe  will  act  upon  the  other  in  the  fame 
proportion  to  the  diftance  between  the  centre  of  the 
globe  which  attracts  and  the  centre  of  that  which  is 
attracted  :  and  farther,  that  the  proportion  holds  true, 
though  either  or  both  of  the  globes  be  compofed  of  dif- 
fimilar  parts,  fome  rarer,  and  fome  more  denfe;  pro- 
vided only,  that  all  the  parts  in  the  fame  globe,  e- 
qually  diftant  from  the  centre,  be  homogeneous,  and 
likewife  if  both  globes  attract  each  other.  308 

Thus  has  our  author  fhown  that  this  power  in   the  Attraction 
great  bodies  of  the  univerfe  is  derived  from  the  fanieanuniver- 
being  lodged  in  every  particle  of  the  matter  which  falPro^erty 
compofes  them ;  and  confequently  that  it  is  no  lefs  °  mai  er 
than  univerfal  in  matter,  though  the  power  be  too  mi- 
nute to  produce  any  vifible  effects  on  the  fmall  bodies 
with  which  we  are  converfant  by  their  action  on  one 
another.     In  the  fixed  ftars  indeed  we  have  no  parti- 
cular proof  that  they  have  this  power,  as  we  find  no 
appearance   to  demonftrate  that  they  either  act  or  are 
acted  upon  by  it.     But  fince  this  power  is  found  to 
belong  to  all  bodies  whereon  we  can  make  obfervation, 
and  we  find  that  it  is  not  to  be  altered  by  any  change 
in  the  fhape  of  bodies,  but  accompanies  them  in  every 
form,  without    diminution,    remaining   ever   propor- 
tional to  the  quantity  of  folid  matter  in  each  ;  fuch  a 
power  muft  without  doubt  univcrfally  belong  to  mat- 
ter. 
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All  this  naturally  follows  from  a  confideration  of 
the  phenomena  of  th of e  planets  which  have  fecondaries 
revolving  about  them.  By  the  times  in  which  thefe 
fatellites  perform  their  revolutions,  compared  with 
their  diflances  from  their  refpecT:ive  primaries,  the 
proportion  between  the  power  with  which  one  primary 
attracts  his  fatellites  and  the  force  with  which  any  other 
attracts  his  will  be  known ;  and  the  proportion  of  the 
power  with  which  any  planet  attracts  his  fecondary  to 
the  power  with  which  it  attracts  a  body  at  its  fnrface, 
is  found  by  comparing  the  diftance  of  the  fecondary 
planet  from  the  centre  of  the  primary  to  the  diftance 
of  the  primary  planet's  fnrface  from  the  fame:  and 
from  hence  is  deduced  the  proportion  between  the 
power  of  gravity  upon  the  furface  of  one  planet  to  the 
gravity  upon  the  furface  of  another.  By  the  like  me- 
thod of  comparing  the  periodical  time  of  a  primary 
planet  about  the  fun  with  the  revolution  of  a  fatellite 
about  its  primary,  may  be  found  the  proportion  of  gra- 
vity or  of  the  weight  of  any  body  on  the  furface  of  the 
fun,  to  the  gravity  or  to  the  weight  of  the  fame  body 
upon  the  furface  of  the  planet  which  carries  about  the 
fatellite.  By  computations  of  this  kind  it  is  found, 
that  the  weight  of  any  body  on  the  furface  of  the  fun 
will  be  about  23  times  as  great  as  on  the  furface  of  the 
earth  ;  about  10  times  as  great  as  on  the  furface  of  Ju- 
piter; and  near  19  times  as  great  as  on  Saturn.  The 
quantity  of  matter  contained  in  each  of  thefe  bodies  is 
proportional  to  the  power  it  has  upon  a  body  at  a  given 
diftance.  Thus  it  is  found,  that  the  fun  contains  1067 
times  as  much  matter  as  Jupiter ;  Jupiter  158^  times 
as  the  earth,  and  2*  times  as  much  as  Saturn.  The 
diameter  of  the  fun,  according  to  the  data  with 
which  Sir  Ifaac  Newton  was  furnifhed,  was  calculat- 
ed at  92  times,  that  of  Jupiter  about  9  times,  and 
that  of  Saturn  about  7  limes  as  large  as  the  diameter 
of  the  earth. 

By  comparing  the  quantities  of  matter  in  each  of 
thefe  bodies  with  their  refpeftive  magnitudes  their  den- 
fitiesare  likewife  eafily  discovered ;  the  denlity  of  every 
body  being  meafured  by  the  quantity  of  matter  con- 
tained under  the  fame  bulk.  Thus  the  earth  is  found 
4^  times  more  denfe  than  Jupiter,  while  Saturn  has 
only  between  two-thirds  and  three-fourths  of  the  den- 
fity  of  the  latter,  and  the  fun  has  only  one-fourth  part 
of  the  denfity  of  the  earth.  From  all  this  our  author 
draws  the  following conclufions,  viz.  That  the  fun  isra- 
reficd  by  its  great  heat;  and  of  the  three  planets  above- 
mentioned,  the  moft  denfe  is  that  neareft  the  fun.  This 
it  was  highly  reafonable  to  expect,  the  denfeft  bodies 
requiring  the  grcatcft  heat  to  agitate  and  keep  their 
parts  in  motion ;  as  on  the  contrary,  the  planets  which 
are  more  rare  would  be  rendered  unfit  for  their  office 
by  the  intenfe  heat  to  which  the  denfer  are  expofcd. 
Thus  the  waters  of  our  feas,  if  removed  to  the  diftance 
of  Saturn  would  remain  perpetually  frozen,  and  at 
Mercury  would  conftantly  boil.  The  denfities  of  the 
planets  Mars,  Venus,  Mercury,  and  i\\tGcorgiu?n  Sidus, 
as  they  are  not  attended  with  planets  on  which  many 
observations  have  been  made,  cannot  be  afcertained. 
From  analogy,  however,  we  ought  to  conclude,  that 
the  inferior  planets,  Venus  and  Mercury  are  more 
denfe  than  the  earth,  Mars  more  rare,  and  the  Geor- 
gian! Sidas  much  more  rare,  than  any  of  the  reft. 


Particular 
Sect.  V.     The  Newtonian    Doclrine    applied    more  Explication 
particularly  to  the  Explication  of  the  Celejlial  The-  of  the  Ce- 
nomena.  leftial  Ihe- 

nomena. 

From  the  general  account  of  thofe  laws  by  which 
the  univerfe  is  upheld,  we  now  proceed  to  give  an  ex- 
planation of  the  particular  parts  of  which  it  is  com- 
pofed.  Thofe  which  arc  moft  expofed  to  our  refearches, 
befides  the  Earth  we  inhabit,  are  the  Sun,  Moon, 
Mercury,  Venus,  Mars,  Jupiter,  Saturn,  and  the  Geor- 
gium  Sidus  (fee  fig.  119.).  The  fun,  an  immenfe 
globe  of  fire,  is  fituated  near  the  centre  of  the  fyftem, 
round  which  he  turns  by  a  fmall  and  irregular  motion, 
according  as  the  common  centre  of  gravity  betwixt  him 
and  the  planets,  which  is  the  true  centre  of  the  fyflem, 
varies  by  their  different  pofitions  on  this  or  that  fide 
of  him.  All  the  planets  move  round  this  common 
centre  of  gravity  together  with  the  fun;  but  the  lat- 
ter, by  reafon  of  his  vaft  bulk,  is  fo  near  the  true  cen- 
tre, that  the  motions  of  the  celeflial  bodies  are  by  aftro- 
nomers  always  referred  to  the  centre  of  the  fun  as  the 
point  round  which  they  are  directed.  The  motions 
of  all  of  them  arc  performed  the  fame  way,  viz.  from 
weft  to  eaft;  and  fome  comets  have  been  obferved  to 
move  alfo  in  this  way,  though  the  motion  of  others 
has  been  directly  contrary.  This  motion,  from  weft  to 
eaft,  is  faid  to  be  in  the  order  of  the  llgns,  or  in  con- 
fequencc,  as  has  been  already  mentioned,  with  regard 
to  the  moon  ;  while  that  from  eaft  to  weft  is  in  antece- 
dence, or  contrary  to  the  order  of  the  figns.  Though 
all  of  them,  however,  revolve  round  the  fun,  theirmo- 
tions,  as  we  have  already  obferved,  are  not  in  the  fame 
plane,  but  inclined  to  one  another  by  fmall  angles:  and 
the  way  in  which  we  compute  this  inclination  is  by  con- 
fidering  the  orbit  of  the  earth  as  a  ftandard,  and  cal- 
culating the  angle  which  each  of  their  orbits  makes 
with  it.  ,It 

To  a  fpeftator  placed  in  the  fun,  all  the  planets  Heliocen- 
would  appear  to  defcribe  circles  annually  in  the  hea- trie  circlet 
vens ;  for  though  their  motions  are  really  elliptical,  ofthepla- 
the  eccentricity  is  Co  fmall,  that  the  difference  between  nets' 
them  and  true  circles  is  not  eafily  perceived  even  on 
earth  ;  and  at  the  fun,  whether  great  or  fmall,  it  would 
entirely  vanifh.  Thefe  circles,  which  in  fitch  a  fitua- 
tion  would  appear  to  be  annually  defcribed  among  the 
fixed  ftars  are  called  the  heliocentric  circles  of  the  pla- 
nets; and  if  we  fuppofe  the  orbits  of  the  planets  to  be 
extended  to  the  extreme  bounds  of  the  creation,  they 
would  defcribe  among  the  fixed  ftars  thofe  circles  juft 
mentioned.  To  a  fpeftator  in  the  fun,  the  comets, 
though  moving  in  the  moft  eccentric  orbits,  would  alfo 
appear  to  defcribe  circles  in  the  heavens;  for  though 
their  orbits  are  in  reality  very  long  ellipfes,  the  planes 
of  them  extended  to  the  heavens  would  mark  a  great 
circle  thereon,  whereof  the  eye  would  be  the  centre; 
only,  as  the  real  motion  is  in  an  ellipfis,  the  body 
would  appear  to  move  much  more  flowly  in  fome  part 
of  the  circle  than  another,  and  to  differ  exceffively  in 
magnitude.  To  an  inhabitant  of  any  planet,  howe- 
ver, the  fun  appears  to  go  round  ift  its  own  heliocen- 
tric circle,  or  to  defcribe  in  the  heavens  that  fame 
curve  which  the  planet  would  appear  to  do  if  feen  from 
the  fun.    Thus  (fig.  137);  when  the  earth  is  at  a,  if 
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we  draw  a  line  from  a  through  the  fun  at  S,  the  point 
G,  in  the  fphere  of  the  heavens  where  the  line  termi- 
nates, is  the  place  where  the  fun  then  appears  to  an 
inhabitant  of  the  earth.  In  a  month's  time  the  earth 
will  be  got  from  a  to  b  ■,  draw  a  line  then  through  the 
fun,  and  its  extremity  at  H  will  point  out  his  apparent 
place  at  that  time.  In  like  manner,  if  we  draw  lines 
from  the  earth  in  the  twelve  feveral  fituations  in  which 
it  is  reprefented  for  the  twelve  months  of  the  year,  the 
fun's  apparent  place  will  be  found  as  above,  and  fo  it 
would  be  found  by  a  fpedtator  placed  in  Venus  or  any 
otl»er  planet. 

The  heliocentric  circle  of  the  earth  is  called  the 
ecliptic;  becaufe  eclipfes  of  the  fun  or  moon  can  only 
happen  when  the  latter  is  in  or  near  it,  as  will  after- 
wards be  more  particularly  explained.  By  fome  an- 
cient writers  it  has  been  called  the  circle  of  the  fun,  or 
the  oblique  circle,  becaufe  it  cuts  the  equator  at 
oblique  angles.  It  is  alfo  called  by  Ptolemy  the  circle 
which  panes  through  the  midft  of  the  animals;  becaufe 
the  twelve  conftellations  through  which  it  pafles  were 
anciently  all  reprefented  by  animals,  oi^parts  of  them, 
though  now  the  balance  is  introduced  in  place  of  the 
claws  of  the  fcorpion.  For  this  reafon,  a  belt  or  hoop 
taken  in  the  concave  fphere  of  the  heavens  about  10 
degrees  on  each  (ide  of  the  ecliptic,  is  called  the  zo- 
diac, from  a  Greek  word  which  fignifies  an  animal ; 
and  the  conftellations  through  which  the  ecliptic  is' 
drawn,  are  called  the  conftellations  of  the  zodiac. 

Though  the  fun,  as  we  have  faid,  apparently  goes 
round  the  earth  annually  in  the  circle  juft  mentioned, 
we  cannot  determine  his  place  by  mere  infpe&ion  as 
we  can  do  that  of  any  of  the  other  heavenly  bodies  ; 
for  the  fixed  ftars  are  the  only  marks  by  which  we  can 
determine  the  places  of  any  of  the  celeftial  bodies,  and 
the  fuperior  brightnefs  of  the  fun  renders  them  totally 
invifible  except  in  the  time  of  a  great  eclipfe  when  his 
light  is  for  a  time  totally  obfeured.  But  though  we 
cannot  know  the  place  of  the  fun  direftly,  it  is  eafily 
found  from  a  knowledge  of  thofe  fixed  ftars  which  are 
oppofite  to  him.  Thus,  in  fig.  137.  fuppofe  it  the 
time  of  the  year  in  which  the  earth  it  at  g,  if  we  know 
that  the  point  G  is  then  diametrically  oppofite  to  the 
fun,  we  know  that  A,  its  oppofite,  is  the  fun's  place  ; 
and  confeqnently,  by  finding  the  places  throughout  the 
year  diametrically  oppofite  to  the  fun,  as  GHIKLM 
ABCDEF,  we  may  be  afTured  that  in  thefe  times 
the  fun's  place  was  in  the  points  ABCDEFGHIKLM. 
The  point  in  the  heavens  diametrically  oppofite  to  the 
fun  may  be  known  every  night  at  twelve  o'clock  when 
the  ftars  are  vifible ;  for  the  ftar  which  has  an  elevation 
above  the  horizon  at  that  time  equal  to  the  fun's  de- 
preflion  below  it,  is  diredlly  oppofite  to  him. 

The  ecliptic  being  thus  found,  the  latitude  of  the 
moon  or  any  ftar  is  counted  by  its  diftance  from  the 
ecliptic,  as  the  latitude  of  places  on  earth  is  counted  by 
their  diftance  from  the  equator  ;  and  is  marked  upon 
circles  drawn  through  the  pole  of  the  ecliptic,  and 
perpendicular  to  its  plane,  as  the  latitude  of  places  is 
marked  on  one  of  the  meridians  of  a  terreftrial  globe. 
Thefe  are  called  circles  of  latitude,  and  each  of  them 
is  fuppofed  to  divide  the  celeftial  concave  into  two 
equal  hemifpheres  ;  and  the  declination  of  any  ce- 
leftial body  is  its  deviation  from  the  ecliptic  towards 


the  celeftial    equator  perpendicular   to    that    of  the  Particular 

earth.  Explication 

The  latitude  of  any  planet  is  either  heliocentric  or  ?}^e,  £f" 
_,     ,    v  •    ,    •     1    •   •      j-o  t        lcitial  Phe- 

geocentne.  The  heliocentric  latitude  is  its  diftance  from  nomcna 

the  ecliptic  as  feen  from  the  fun,  and  its  geocentric  as  >— ~^—> 
feen  from  the  earth,  and  is  conliderably  different  from 
the  former.  With  the  fixed  ftars  indeed  it  isotherwife; 
for  their  diftance  is  fo  vaft,  that  the  whole  diameter  of 
the  earth's  orbit  is  but  a  point  in  comparifon  with  it. 
For  this  reafon,  whatever  part  of  its  orbit  the  earth 
may  be  in,  the  fixed  ftars  always  appear  to  keep  the 
fame  place  ;  but  with  refpeft  to  the  planets,  the  orbit 
of  the  earth,  or  magnus  orbis,.  as  it  has  fometimes  been 
called,  bears  a  very  confiderable  proportion,  excepting 
only  to  the  Georgium  Sidus,,of  whofe  diftance  the  dia- 
meter of  the  earth's  orbit  forms  little  more  than  a  tenth 
part ;  and  therefore  all  calculations  with  regard  to  that 
ftar  are  much  more  difficult  than  the  reft.  The  appa- 
rent places  of  the  planets  therefore  are  confiderably  al- 
tered by  the  earth's  change  of  place  as  well  as  by  their 
own  motions;  fo  that  though  a  planet  fhould  ftand  ftill 
for  a  whole  year,  it  would  nevcrthelcfs  appear  to  us  to 
defcribe  a  circle  round  the  heavens,  as  in  that  fpace  of 
time  we  would  have  been  carried  by  the  earth  round  the 
fun,  and  have  continually  taken  a  view  of  it  from  dif- 
ferent ftations.  As  the  orbits  of  the  planets  are  inclin- 
ed in  different  angles  to  the  ecliptic,  it  thence  happens, 
that  the  heliocentric  latitude  of  any  planet  is  almoft 
always  different  from  its  geocentric  latitude.  Thus,  let 
AB,  fig.  138.  be  the  orbit  of  the  earth,  CD  the  orbit 
of  Venus,  viewed  with  the  eye  in  their  common  feclion, 
wherein  they  appear  ftraight  lines  ;  let  E  and  F  be  two 
oppofite  points  of  the  ecliptic  ;  and  fuppofe  Venus  to 
be  in  the  point  C  in  her  mm  oft  north  limit.  If  fhe 
were  at  that  time  viewed  from  the  fun  S,  fhe  would 
appear  in  the  point  of  the  heavens  marked  H,  and  her 
heliocentric  latitude  is  then  FH  :  but  if  viewed  from 
the  earth  in  B,  fhe  will  appear  at^,-  at  which  time  her 
heliocentric  latitude  is  FH,  and  her  geocentric  only 
F g.  When  at  I,  her  apparent  place  is  at  K,  her  he- 
liocentric latitude  FH,  and  her  geocentric  FK ;  but 
when  the  earth  is  at  A,  her  apparent  place  will  then 
be  at  G,  and  her  geocentric  latitude  EG,  while  her 
heliocentric  is  only  FH  as  before.  ,jg 

The  two  planets,  Mercury  and  Venus,  whofe  orbits  How  to 
are  included  in  that  of  the  earth,  are  called  inferior ;  find  the 
and  Mars,  Jupiter,  Saturn,  and  the  Georgium  Sidns,  geocentric 
whofe  orbits  include  that  of  the  earth,  are  called  pipe-  Ia'ltud(;of 
rior  ;  and  from  the  circumftance  juft  mentioned,  they  pi^t"" 
muft  prefent  very  different  appearances  in  the  heavens, 
as  will  afterwards  be  particularly  explained.  The  geo- 
centric latitude  of  a  fuperior  planet  may  be  underftood 
from  fig.  139.  Let  AB  be  the  orbit  of  the  earth,  CD 
that  of  Mars,  both  viewed  with  the  eye  in  their  common 
feftion  continued,  by  which  they  appear  in  ftraight 
lines.     Let  E  and  F  be  oppofite  points  of  the  eclip- 
tic, and  fuppofe  Mars  to  be  in  his  fouth  limit  at  C.    If 
he  were  at  that  time  viewed  from  S,  the  centre  of  the 
fun,  he  would  appear  in  the  fphere  of  the  heaven  at 
the  point  H;  in  which  cafe  his  heliocentric  latitude 
would  be  FH  :  But  when  viewed  in  C  from  the  earth, 
or  from  its  centre,  which  in  this  cafe  is  fuppofed  to  be 
the  ftation  of  the  fpeclator,  he  will  appear  to  be  in  dif- 
ferent places  of  the  heavens  according  to  the  pofition  of 
3  S  a  the 


5o8 

Particular 
Explication 
of  the  Cc- 
leftial  Phe- 
nomena. 


ft 


T      R      O      N      O      M 


Seel.  V. 


Nudes  of  a 
planet. 


3l8 

Zodiac  and 
figns  ex- 
plained. 


319 

Longitude 
of  celeftial 
oodies  ex- 
plained. 


the  earth.  When  the  earth,  for  inftanee,  is  at  B,  the 
place  of  Mars  will  appear  to  be  at  g ,  and  his  geocen- 
tric latitude  will  be  F  g.  When  the  earth  is  at  A,  his 
apparent  place  will  be  in  G,  and  his  geocentric  lati- 
tude FG  :  and  in  like  manner,  fuppofing  the  earth  to 
be  in  any  other  part  of  its  orbit,  as  in  I  or  K,  it  is 
eafy  to  fee,  that  his  apparent  places,  as  well  as  geocen- 
tric latitudes  at  thofe  times,  will  be  different. 

The  two  points  where  the  heliocentric  circle  of  any 
planet  cuts  the  ecliptic  are  called  its  nodes  :  and  that 
which  the  planet  paffes  through  as  it  goes  into  north 
latitude,  is  called  the  afcending  node,  and  is  marked 
ihus  ft ;  and  the  oppolite  to  this  is  called  the  defcending 
node,  and  is  marked  IS  •  A  line  drawn  from  one  node 
to  the  other  is  called  the  line  of  the  nodes  of  the  planet} 
which  is  the  common  Section  of  the  plane  of  the  eclip- 
tic, and  that  of  the  planet  produced  on  each  fide  to  the 
fixed  flars. 

The  zodiac,  of  which  we  have  already  given  fome 
account,  is  either  ajlral  or  local.  The  aflral  is  divided 
into  12  unequal  parts,  becaufe  it  contains  12  celeStial 
conflellations,  fome  of  which  are  larger  than  others. 
This  continues  always  invariably  the  fame  ;  becaufe 
the  fame  liars  now  go  to  the  making  up  of  the  diffe- 
rent conflellations  as  formerly,  excepting  fome  fmall 
variations  to  be  afterwards  explained.  The  local  zo- 
diac is  divided  into  twelve  equal  parts,  each  containing 
30  degrees,  called  figns.  Thefe  are  counted  from  the 
point  where  the  equator  and  ecliptic  interfect  each 
other  at  the  time  of  the  vernal  equinox ;  and  are  de- 
noted by  particular  marks,  according  to  the  apparent 
annual  motion  of  the  fun.  See  fig.  158.  A  motion 
in  the  heavens  in  the  order  of  thefe  figns,  as  from  A- 
ries  to  Taurus,  is  faid  to  be  a  motion  in  confequence; 
and  fuch  are  the  true  motions  of  all  the  planets  ;  tho' 
their  apparent  motions  are  fometimes  contrary,  and 
then  they  are  faid  to  move  in  antecedence.  The  local 
zodiac  is  not  always  invariably  the  fame  as  to  the  pla- 
ces of  the  feveral  figns,  though  the  whole  always  takes 
up  the  fame  place  in  the  heaven,  viz.  lodegreeson  each 
fide  the  ecliptic.  The  points  where  the  celeflial  equa- 
tor cuts  into  the  ecliptic  are  found  to  have  a  motion  in 
antecedence  of  about  50  feconds  in  a  year.  This  change 
of  place  of  the  firft  point  of  the  ecliptic,  from  whence 
the  fignsare  counted,  occafions  a  like  change  in  the  figns 
themfelves  ;  which  though  fcarce  fenfible  for  a  few 
years,  has  now  become  very  confiderable.  Thus,  fince 
alironomy  was  firfl  cultivated  among  the  Greeks,  which 
is  about  2000  years  ago,  the  firft  point  of  the  ecliptic 
is  removed  backward  above  a  whole  fign  ;  and  though 
it  was  then  about  the  middle  of  the  conflellation  A- 
ries,  is  now  about  the  middle  of  Pifces.  Notwith- 
standing this  alteration,  however,  the  figns  ftill  retain 
their  ancient  names  and  marks.  When  the  zodiac  is 
mentioned  by  altronomers,  the  local  zodiac  is  generally 
meant. 

The  longitude  of  a  phenomenon  in  the  heavens  is  the 
number  of  degrees  counted  from  the  firft  point  of  A- 
ries  on  the  ecliptic  to  the  place  where  a  circle  of  lati- 
tude drawn  through  the  phenomenon  would  cut  the 
ecliptic  at  right  angles.  Every  phenomenon  in  the  hea- 
vens, whether  in  the  zodiac  or  not,  is  thus  referred  to 
the  ecliptic  by  the  circles  of  latitude,  as  the  longitudes 
of  terreftrial  places  are  referred  to  the  equator  by  the 
meridians  j  and  whatever  fign  the  circle  of  latitude  paf- 


fes  through,  the  phenomenon  is  faid  to  have  its  place  Particular 
in  that  fign,  though  ever  fo  far  diftant  from  it.  Explication 

Some  aftronomical  writers  have  made  the  local  zo-  °'At.he  Ce" 
diac  invariable  :  for  which  purpofe  they  imagine  a ltllial  ™ 
circle  of  latitude  drawn  through  the  firft  Star  of  the  . 

conflellation  Aries,  marked  in  Bayer's  catalogue  by 
the  Greek  letter  y  ;  and  reckon  their  longitude  from 
the  point  where  that  circle  cuts  the  ecliptic.  This 
ftar,  from  its  ufe,  is  called  the  firft  ftar  of  the  Ram  ; 
and  when  this  method  is  made  ufe  of,  the  longitude 
of  any  phenomenon  is  faid  to  be  fo  many  figns,  de- 
grees, minutes,  &c.  from  the  firft  ftar  of  the  Ram. 
Thus,  in  Street's  Caroline  tables,  the  longitude  of  Ju- 
piter's afcending  node  is  two  figns  eight  degrees  from, 
the  firft  flar  of  Aries",  which  is  thus  marked  :  Long. 
Vf  ft  a  i  ^  T  2s  8°.  The  common  way  of  reckoning 
the  longitude  of  a  phenemenon  is  to  take  V  for  the 
firft  point  of  the  ecliptic,  and  not  to  number  the  de- 
grees quite  round  that  circle  as  a  continued  feries,  but 
to  make  a  new  beginning  at  the  firft  point  of  every 
fign,  and  to  reckon  from  thence  oHly  the  length  of 
300.  When  this  method  is  made  ufe  of,  the  longitude 
of  any  phenomenon  is  expreffed,  by  faying  it  is  in  fuch 
a  degree  and  fuch  a  minute  of  a  fign  :  and  thus  we 
may  cxprefs  the  longitude  of  the  afcending  node  of 
Mercury,  $  ft  B  140  40' ;  and  fo  of  any  other.  The 
place  of  a  phenomenon  in  the  heaven  is  exprefled  by 
fetting  down  its  longitude  and  latitude  as  is  done  witli 
places  lituated  any  where  on  the  furface  of  the  earth. 

Having  thus  explained  the  aftronomical  terms  com- 
monly made  ufe  of  with  refpect  to  the  planets  ;   and 
likewife  fhown  how  from  their  motions  and  that  of  the 
earth,  there  muft  be  a  confiderable  variation  in  their 
apparent  places,  as  feen  from  the   fun  and  from  the 
earth  ;  we  Shall  now  proceed  to  a  more  particular  con- 
fideration  of  their  phenomena,  as  derived  from  a  com- 
pofition  of  the  two  motions  juft  mentioned,  viz.  that  of 
the  planets  in  their  refpecti  ve  orbits,  and  that  of  the  earth.       ,40 
in  the  ecliptic.     Every  planet,  like  the  moon,  is  fome-  Conjunc- 
timesin  conjunction  and  fometimes  in  oppofition  with  tions  and 
the  fun.     Its  conjunction  is  when  the  geocentric  place  oppofition* 
of  the  planet  is  the  fame  with  that  of  the  fun  ;  though  of  thePIa- 
an  exact  or  central  conjunction   can  only  take  place  "^ined" 
when  the  line  of  its  nodes  paffes  through  the  earth, 
and  the  planet  itfelf  is  in  one  of  its  nodes  at  the  time. 
It  is  however,  in  general,  called  a  conjunction,  or  op- 
pofition, when  the  fame  circle  of  latitude  paffes  through 
the  fun  and  planet  at  the  fame  time.     When  the  geo- 
centric place  of  a  planet  is  900,  or  a  quarter  of  a  circle 
from  the  fun's  place,  the  planet  is  faid  to  be  in  quadra-  M^fti  0f 
tnre,  or  in  qiiartile  afpectwith   the   fun;   and  thefe  the  planets, 
terms  are  nfed  in  a  like  fenfe  when  applied  to  any  two 
of  the  heavenly  bodies.     Thus  the  fun  and  mocn,  or 
the  moon  and  any  planet,  or  any  two  planets,  may  be 
in    conjunction,  oppofition,    or  quadrature.      Befides 
thefe,  the  ancients  reckoned  oiher    two  afpects,  the 
trine  and  the  fextile ;  the  former  when  the  bodies  were 
diftant  1200,  and  the  latter  when  only  half  that  di- 
stance.    Thefe  afpects  they  marked  thus  : 

Conjunction.     Oppofition.    Quadrature.    Trine.    Sextilc. 

6  B  '    □  A        * 

The  afpects  were  fuppofed  to  influence  the  affairs  of 
mankind;  and  many  conclufions  drawn  from  them  too 
abfurd  to  be  mentioned  here,  and  now  indeed  almoft 
entirely  buried  in  oblivion.  The 
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The  inferior  planets  have  two  kinds  of  conjunction 
with  the  fun;  one  in  the  inferior  part  of  their  femi- 
circles,  where  they  are  nearer  to  the  earth  than  the 
fun;  the  other  in  the  fuperior  parr,  where  they  are 
farther  off.  In  the  former,  the  planet  is  between 
the  earth  and  the  fun;  and  in  the  latter,  the  funis 
between  the  earth  arid  planet.  The  inferior  planets 
can  never  be  in  oppofition  to  the  fun,  nor  even  appear 
at  a  great  diftance  from  him.  The  length  they  go  is 
called  their  elongation.  Thus,  in  fig.  140.  let  OPQR.T 
be  part  of  the  ecliptic ;  S  the  fun ;  and  the  three  circles 
round  him,  the  orbits  of  Mercury,  Venus,  and  the  Earth. 
Suppofe  the  earth  to  be  at  A,  the  fun's  geocentric 
place  will  be  at  Q.  If  Mercury  be  then  at  I,  his 
geocentric  place  is  likewife  at  Q;  fo  that  he  is  in  con- 
junction with  the  fun  in  his  inferior  femicircle  :  if  at 
M,  his  geocentric  place  is  likewife  at  Q^;  fo  that  he  is 
in  conjunction  in  his  fuperior  femicircle.  In  like  man- 
ner, Venus  at  E  is  in  conjunction  in  her  inferior  femi- 
circle, at  G  in  herfuperior :  but  if  we  fuppofe  the  earth 
to  be  at  A,  and  Venus  at  H,  her  geocentric  place  is 
T,  and  her  elongation  QT,  which  in  this  figure  is  the 
greateft  poflible ;  for  this  always  takes  place  when  a 
ftraight  line  from  the  earth  touches  the  orbit  of  the 
planet,  as  is  evident  from  the  figure  ;  that  is,  provided 
the  planet  be  in  its  aphelion  at  the  time.  Thus  the 
greateft  poflible  elongation  of  Mercury  is  QP  when  he 
is  in  his  aphelion  at  L ;  and  the  quantity  of  this  is 
found  by  aftronomical  obfervations  to  be  about  28  de- 
grees, that  of  Venus  about  48.  The  inferior  planets 
in  their  elongations  are  fometimes  eaftward  and  fome- 
times  weftward  of  the  fun :  in  the  former  cafe  they  ap- 
pear in  the  evening,  and  in  the  latter  in  the  morning. 
The  fmallnefs  of  Mercury  and  his  nearnefs  10  the  fun 
prevent  him  from  being  often  taken  notice  of;  but 
the  largenefs  and  beauty  of  Venus  have  made  her,  in 
all  ages,  celebrated  as  the  evening  and  morning  Jiar. 

The  irregular  apparent  motion  of  the  planets  has 
been  already  taken  notice  of;  fometimes  going  for- 
ward, fometimes  backward,  and  fometimes  appearing 
to  ftand  ftill  for  a  little.  Thefe  different  conditions 
are  by  aftronomers  called  direli,  retrograde,  andftation- 
ary.  Were  they  to  be  viewed  from  the  fun,  they 
wouldalways  appear  direCt,  as  has  been  alreadyihown; 
but  when  viewed  from  the  earth,  the  inferior  planets 
appear  direCt  when  moving  in  their  upper  femicircle, 
and  retrograde  when  in  their  lower  ones.  Thus,  in  fig. 
140.  fuppofe  the  earth  at  reft  at  A,  while  Mercury  is 
going  on  in  his  orbit  from  N  to  I.  from  I  to  L  his 
motion  appears  to  an  obferver  at  A  to  be  retrograde, 
or  contrary  to  the  order  of  the  figns,  namely,  from  R 
to  Q^and  from  (),to  P ;  but  when  in  that  part  of  his 
orbit  which  lies  between  L  and  N,  his  motion  appears 
direCt,  or  from  P  to  Q_and  from  Q^to  R. 

When  the  earth  is  in  the  line  of  nodes  of  an  inferior 
planet,  the  apparent  motion  of  the  former  is  then  in  a 
ftraight  line,  becanfe  the  plane  of  it  panes  through  the 
eye ;  if  in  a  conjunction  in  his  upper  femicircle,  he 
partes  behind  the  fun  ;  if  in  his  lower  femicircle,  he 
pafTes  before  it,  and  will  then  be  feen  by  an  obferver 
on  earth  to  pafs  over  the  fun's  dilk  like  a  round  and 
very  black  fpot.  Were  the  plane  of  his  orbit  coinci- 
dent with  the  ecliptic,  this  appearance  would  be  feen 
every  year;  but  by  reafon  of  the  obliquity  of  the  two 
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planes  to  each  other,  it  is  much  more  rare.     However,  Particular 
he  was  feen  in  this  manner  November  12th   1782,  at  Explication 
3I1.  44' in  the  afternoon;  May  4th  1786,  at  6h.  57'  j>f,.h'  ^c" 
in  the  morning ;  and  will  be  feen  again  December  6th  1  ia  p„  c' 
1789,  at    3I1.  55'  in  the  afternoon:  but   from   that  >— -~j—> 
time  not,    in  Britain  at  Jeaft,   until  the  year  1799, 
May  7th,  at  2h.  34'  in  the  afternoon.     In  like  man- 
ner, Venus  fometimes  appears  as  a  black  fpot  on  the 
fun,  but  much  more  feldom  than  Mercury.     She  was 
firft  feen  by  Mr  Horrox,  as  we  have  already  related,  in 
the  yean639;  afterwards  intheycars  1761  and  1769  ; 
but  will  not  afterwards  be  vifible  in  this  manner  till  the 
year  1874. 

When  the  earth  is  out  of  the  line  of  the  nodes  of  an 
inferior  planet,  its  orbit  appears  an  ellipfis,  more  or  lefs 
eccentric  according  to  the  fituation  of  the  eye  of  the 
fpeCtator.  Thus,  fuppofe  the  earth  to  be  as  far  as 
poffible  (that  is  900)  out  of  the  line  of  the  nodes  of 
Mercury,  the  projection  of  his  orbit  will  be  in  fuch  an 
elliptic  curve  as  is  reprefented  fig.  >  41.  wherein  he  will 
appear  to  move  in  the  order  of  the  letters;  direCt  when 
in  his  upper  femicircle  from  a  to  b,  from  b  to  c,  being 
above  the  fun  at  b  in  his  fuperior  conjunction  :  but  in 
his  inferior  femicircle  his  motion  will  appear  retrograde 
from  c  to  d,  and  from  d  to  a;  in  conjunction  he  will 
be  at  d  below  the  fun.  In  thefe  cafes,  the  motion  of 
Mercury  is  unequal ;  fafter  near  the  inferior  conjunc- 
tion, but  moft  unequal  in  the  inferior  femicircle,  going 
through  the  unequal  fpaces  into  which  the  ellipfis  is 
divided.  The  motions  of  the  inferior  planets,  both 
direCt  and  retrograde,  are  very  unequal :  and  this  ine- 
quality proceeds  not  from  the  eccentricity  of  their  or- 
bits, but  from  the  projection  of  their  orbits  into  long 
ellipfis ;  and  is  therefore  a  mere  optical  deception. 

Thefe  planets  appear  ftationary  while  changing  their 
motion  from  direCt  to  retrograde,  or  from  retrograde  to 
direcl.  If  the  earth  ftood  ftill,  the  times  of  their  ap- 
pearing ftationary  would  be  at  their  greateft  elonga- 
tion ;  for  though  it  be  a  property  of  the  circle  that  a 
ftraight  line  can  only  touch  it  in  one  point,  yet  when 
the  circle  is  very  large  the  recefs  from  the  tangent  is 
not  perceptible  for  a  considerable  time.  Thus,  in  fig. 
140.  fuppofe  the  earth  to  be  at  reft  in  A,  Venus 
would  appear  ftationary,  her  geocentric  place  conti- 
nuing at  T  all  the  while  flie  is  going  in  her  orbit  from 
d  to  a  ;  becanfe  her  deviation  from  the  vifual  line  AT 
would  fcarce  be  perceptible  fo  near  the  point  of  contaCt 
H. 

To  an  inhabitant  of  the  earth,  therefore,  the  infe- 
rior planets  appear  always  near  the  fun ;   alternately 
going  from  and  returning  to  him,  fometimes  in  ftraight 
lines,   at  others  in  elliptical  curves,  firft  on  one  lide 
and  then  on  the  other ;  fometimes  fo  near  as  to  be  ren- 
dered invifible  by  his  ftronger  light.  Sometimes,  when 
in  or  near  their  nodes,   they  pafs  behind  the  fun  in 
their  fuperior  femicircles,  or  pafs  between  him  and  us  ; 
in  which  cafe  they  appear  like  black  fpots  on  his  dilk, 
as  has  been  juft  now  mentioned.     For  the  better  com- 
prehending of  thefe  motions,  however,  we  have  hi- 
therto fuppofed  the  earth  to  ftand  ftill  in  fome  pan  of       324 
its  orbit,  while  they  go  round  the  fun  in  theirs-,   bnt  Effetftsof 
as  this  is  not  the  cafe,  it  now  remains  to  cor.liJer  the  thc  parth  s 
changes  which  take  place  in  confequence  of  the  earth's  tnci,p_ear_ 
motion.    Were  the  earth  to  ftand  ftill  in  any  part  of  ance"sof,ne 

her  planet*. 


A 
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Particular  her  orbit  as  at  A,  the  places  of  conjunction  both  in 
Explication  the  fuperior  and  inferior  femicircle,  as  alio  of  the 
1  it  iph"  greateft  elongation;  and  confeqiiently  the  places  of  di- 
e  iri  e*  reel:  and  retrograde  motion,  and  of  the  ftations  of  an 
■  mfz-nnr  planet,  would  always  be  in  the  lame  part  or 
the  heavens.  Thus,  in  fig.  140.  upon  this  fuppoiition, 
the  places  of  Mercury's  ftations  would  always  be  the 
points  P  and  R,  the  arc  of  his  motion  PR,  and  of  his 
retrograde  motion  RP;  whereas,  on  account  of  the 
earth's  motion,  the  places  where  thefe  appearances 
happen  are  continually  advancing  forward  in  the  eclip- 
tic according  to  the  order  of  the  figns.  In  fig.  142, 
let  ABCD  be  the  orbit  of  the  earth  ;  efg  h  that  of 
Mercury  ;  ©  the  fun  ;  GKI  an  arc  of  the  ecliptic  ex- 
tended to  the  fixed  ftars.  When  the  earth  is  at  A, 
the  fun's  geocentric  place  is  at  F ;  and  Mercury,  in 
order  to  a  conjunction,  muft  be  in  the  line  AF ;  that 
is,  in  his  orbit  he  muft  be  at/"or  h.  Suppofe  him  to 
be  at  f  in  his  inferior  femicircle  :  If  the  earth  ftood 
ltill  at  A,  his  next  conjunelion  would  be  when  he  is  in 
his  fuperior  femicircle  at  h  ;  the  places  of  his  greateft 
elongation  alfo  would  be  at  c  and^,  and  in  the  eclip- 
tic at  E  and  G  :  but  fnppofing  the  earth  to  go  on  in 
its  orbit  from  A  to  B  ;  the  fun's  geocentric  place  is  now 
at  K ;  and  Mercury,  in  order  to  be  in  conjunction, 
ought  to  be  in  the  line  BK  at  m.  As  by  the  motion 
of  the  earth  the  places  of  Mercury's  conjunelion  with 
the  fun  are  thus  continually  carried  round  in  the  eclip- 
tic in  confeqnence,  fo  the  places  of  his  utmoft  elonga- 
tions muft  be  carried  in  confeqnence  alfo.  Thus,  when 
the  earth  is  at  A,  the  places  of  his  greateft  elongation 
from  the  fun  are  in  the  ecliptic  E  and  G;  the  motion 
of  the  earth  from  A  to  B  advances  them  forward  from 
G  to  L  and  from  E  to  I.  But  the  geocentric  mo- 
tion of  Mercury  will  beft  be  feen  in  fig.  146.  Here 
we  have  part  of  the  extended  ecliptic  marked  T, g ,n, 
&c.  in  the  center  of  which  S  reprefents  the  fun,  and 
round  him  are  the  orbits  of  Mercury  and  the  earth.  The 
orbit  of  Mercury  is  divided  into  1 1  equal  parts,  fuch 
as  he  goes  through  once  in  eight  days;  and  the  divi- 
fions  are  marked  by  numeral  figures  1,  2,  3,  &c.  Part 
of  the  orbit  of  the  earth  is  likewife  divided  into  22 
equal  arcs,  each  arc  being  as  much  as  the  earth  goes 
through  in  eight  days.  The  points  of  divifion  are 
marked  with  the  letters  a,  b,  c,  d,  e,f,  Sec.  and  fhow 
as  many  feveral  ftations  from  whence  Mercury  may  be 
viewed  from  the  earth.  Suppofe  then  the  planet  to  be 
at  1  and  the  earth  at  a;  draw  a  line  from  a  to  1,  and 
it  (hews  Mercury's  geocentric  place  at  A.  In  eight 
days  he  will  be  got  to  2,  and  the  earth  to£  ;  drawaline 
from  2  to  b,  and  it  (hows  his  geocentric  place  atB.  In 
other  eight  days  he  will  have  proceeded  to  3,  and  the 
earth  to  c;  a  line  drawn  from  3  to  c  will  (how  his  geo- 
centric place  at  C.  In  this  manner,  going  through 
the  figure,  and  drawing  lines  from  the  earth  at  d,  e,f, 
g,  &c.  through  4,  5,  6,  7,  &c.  we  (hall  find  his 
geocentric  places  fucceffively  at  the  points  D,  E, 
>',  G,  &c.  where  we  may  obferve,  that  from  A  to 
B,  and  from  B  to  C,  the  motion  is  direcl  ;  from  C 
to  D,  and  from  D  to  E,  retrograde.  In  this  figure 
22  ftations  are  marked  in  the  earth's  orbit,  from 
whence  the  planet  may  be  viewed;  correfponding  to 
which  there  ought  to  be  as  many  in  the  orbil  of  Mer- 
cury :  and  for  this  purpofe  the  place  of  that  planet  is 
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marked  at  the  end  of  every  eight  days  for  two  of  his  Particular 
periodical  revolutions;  and  to  denote  this,  two  nume-  Explication 
ral  figures  are  placed  at  each  divifion.  \{(y"\  ^T 

The  geocentric  motion  of  Venus  may  be  explained      'a 
in  a  limilar  manner ;  only  as  the  motion  of  Venus  * 
is  much  (lower  than  that  of  Mercury,  his  conjunc- 
tions, oppofitions,  elongations,  and  ftations  all  return 
much  more  frequently  than  thofe  of  Venus. 

To  explain  the  ftationary  appearances  of  the  planets, 
it  muft  be  remembered,  thatthe  diameter  of  the  earth's 
orbit,  and  even  that  of  Saturn,  are  but  mere  points 
in  comparifon  of  the  diftance  of  the  fixed  ftars ;  and 
therefore,  any  two  lines  abfolutely  parallel,  though 
drawn  at  the  diftance  of  the  diameter  of  Saturn's  or- 
bit from  each  other ;  would,  if  continued  to  the  fixed 
ftars,  appear  to  us  to  terminate  in  the  fame  point.  Let, 
then,  the  two  circles  fig.  143.  reprefent  the  orbits  of 
Venus  and  of  the  Earth;  let  the  lines  AE,  BF,  CG, 
DH,  be  parallel  to  SP,  we  may  neverthelefs  affirm, 
that  if  continued  to  the  diftance  of  the  fixed  ftars,  they 
would  all  terminate  in  the  fame  point  with  the  liae  SP. 
Suppofe  then,  Venus  at  E  while  the  Earth  is  at  A, 
the  vifual  ray  by  which  (he  is  feen  is  the  line  AE.  Sup- 
pofe again,  that  while  Venus  goes  from  E  to  F,  the 
Earth  goes  from  A  to  B,  the  vifual  ray  by  which  Ve- 
nus is  now  feen  is  BF  parallel  to  AE;  and  therefore 
Venus  will  be  all  that  time  ftationary,  appearing  in 
that  point  of  the  heaven  where  SP  extended  would 
terminate:  this  ftation  is  at  her  changing  from  direcl: 
to  retrograde.  Again,  fuppofe,  when  the  Earth  is  at 
C,  Venus  is  at  G,  and  the  vifual  line  CG ;  if,  while 
the  Earth  goes  from  C  to  D,  Venus  goes  from  G  to 
H,  fo  that  (he  is  feen  in  the  line  GH  parallel  to  CG, 
die  will  be  all  that  time  ftationary,  appearing  in  the 
point  where  a  line  drawn  from  S  through  P  would  ter- 
minate. This  ftation  is  at  her  changing  from  retro- 
grade to  direcl ;  and  both  are  in  her  inferior  femicircle.  3iJ 
An  inferior  planet,  when  in  conjunelion  with  the  fun  Perigee 
in  its  inferior  femicircle,  is  faid  to  be  in  perigee,  and  and  apogee 
in  the  other  in  apogee,  on  account  of  its  different  dif-  of  thepla- 
tances  from  the  earth.  Their  real  diftances  from  the  Jlet?ex" 
earth  when  in  perigee  are  variable,  partly  owing  to  the 
eccentricities  of  their  orbits,  as  well  as  that  of  the 
earth  ;  and  partly  owing  to  the  motions  of  the  different 
bodies,  by  which  it  happens  that  they  are  in  perigee 
in  different  parts  of  their  orbits.  The  leaft  poffible 
diftance  is  when  the  perigee  happens  when  the  earth 
is  in  its  perihelion,  and  the  planet  in  its  aphelion.  j2{ 

The  difference  of  diftance  between  the  earth  andin-  Difference! 
ferior  planets  at  different  times,  makes  a  confiderable  intheap- 
variation  in  their  apparent  diameters,  which  indeed  is  Parent  *»» 
very  obfervablc  in  all  the  planets ;  and  thus  they  fome-  !^ct'f5_' 
times  look  very  confiderably  larger  than  at  others.  This  ntt6_ 
difference  in  magnitude  in  Mercury  is  nearly  as  54  to 
i;  and  in  Venus,  no  lefs  than  32  to   1.     A  common 
fpeclator,   unaffifted  by  any  inftrument,  may  obferve 
an  inferior  planet  alternately  approach  nearerand  near- 
er the  fun,  until  at  lad  it  comes  into  conjunelion  with 
him,  and  then  to  recede  fartherand  farther  till  it  is  at  its 
greateft  elongation,  which  will  be  firft  on  one  fide  and 
then  on  the  other:  but  if  we   obferve  the  apparent 
change  of  place  of  an  inferior  planet  in  the  fphere  of 
the  heavens,  its  direcl  motions,  ftations,  and  rctrogra- 
dations,  meafuring  its  diameter  frequently  with  the 

micrometer, 
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Particular  micrometer,  we  (lull  find  by  its  decreafe  at  fome  times 

Explication  anti  increafe  at  others,  that  its  diftance  from  us  is  very 

?f }he  ^e"  considerably  varied;  fo  that,  taking  the  whole  of  its 

:ia_,  '"courfe  into  conlideration,  it  appears  to  move  in  a  very 

•  ^""ipiirarpri  curve.     See  ng.  I.  and  C. 
327  As  the  fnperior  planets  move  in  a  larger  orbit  than 

Appear-  tf,e  eartn)  they  can  011]y  t,e  jn  conjunction  with  the 
s.°  '  e  fun  when  they  are  on  that  fide  oppolite  to  the  earth  ; 
planets  ex-  as>  on  tne  otller  hand,  they  are  in  oppofition  to  him 
plained.  when  the  earth  is  between  the  fun  and  them.  They 
are  in  quadrature  with  him  when  their  geocentric  pla- 
ces are  900  diftant  from  that  of  the  fun.  In  order  to 
underftand  their  apparent  motions,  we  (hall  fuppofe 
them  to  ftand  itill  in  fome  part  of  their  orbit  while  the 
earth  makes  a  complete  revolution  in  hers  ;  in  which 
cafe,  any  fuperior  planet  would  then  have  the  follow- 
ing appearances  :  1.  While  the  earth  is  in  her  moft 
diftant  femicircle,  the  motion  of  the  planet  will  be  di- 
rect. 2.  While  the  earth  is  in  herneareft  femicircle, 
the  planet  will  be  retrograde.  3.  While  the  earth  is 
near  thofe  places  of  its  orbit  where  a  line  drawn  from 
the  planet  would  be  a  tangent,  it  would  appear  to  be 
ftationary.  Thus,  in  fig.  147.  let  a/'c^reprefent  the 
orbit  of  the  Earth ;  S  the  Sun  ;  EFG  an  arc  of  the 
orbit  of  Jupiter  ;  ABC  an  arc  of  the  ecliptic  projected 
on  the  fphere  of  the  fixed  ftars.  Suppofe  Jupiter  to  con- 
tinue at  F,  while  the  earth  goes  round  in  her  orbit  accord- 
ing to  the  order  of  the  letters  abed.  While  the  earth 
is  in  the  femicircle  moft  diftant  from  Jupiter  going  from 
a  to  b  and  from  b  to  c,  his  motion  in  the  heaven  would 
appear  direct,  or  from  A  to-B  and  from  B  to  C  :  but 
while  the  earth  is  in  its  neareft  femicircle  cde,  the  mo- 
tion of  Jupiter  would  appear  retrograde  from  C  to 
B  and  from  B  to  A  ;  for  a,  b,  c,  d,  may  be  confidered 
as  fo  many  different  ftations  from  whence  an  inhabitant 
of  the  earth  would  view  Jupiter  at  different  feafons  of 
the  year,  and  a  ftraight  line  drawn  from  each  of  thefe 
ftations,  through  F  the  place  of  Jupiter,  and  continu- 
ed to  the  ecliptic,  would  lhow  his  apparent  place  there 
to  be  fucceiTively  at  A,  B,  C,  B,  A.  While  the  earth 
is  near  the  points  of  contact  a  and  c,  Jupiter  would 
appear  ftationary,  becaufe  the  vifual  ray  drawn  through 
both  planets  does  not  fenfibly  differ  from  the  tangent 
Ya  or  Fc.  When  the  earth  is  at  b,  a  line  drawn  from 
b  through  S  and  F  to  the  ecliptic,  (hows  Jupiter  to  be 
in  conjunction  with  the  fun  at  B.  When  the  earth  is 
at  d,  a  line  drawn  from  d  through  S,  continued  to  the 
ecliptic,  would  terminate  in  a  point  oppofite  to  B ; 
which  (hows  Jupiter  then  to  be  in  oppofition  to  the 
fun  :  and  thus  it  appears  that  his  motion  it  direct  in 
the  conjunction,  but  retrograde  when  in  oppofition  with 
the  fun. 

The  direct  motion  of  a  fuperior  planet  is  fwifter  the 
nearer  it  is  to  a  conjunction,  and  flower  as  it  approach- 
es to  a  quadrature  with  the  fun.  Thus,  in  fig.  144. 
let  0  be  the  fun;  the  little  circle  round  it,  the  orbit  of 
the  earth,  whereof  abedefg  is  the  moft  diftant  fe- 
micircle :  OPQ_,  an  arc  of  the  "orbit  of  Jupiter  ;  and 
ABCDEFG,  an  arc  of  the  ecliptic  in  the  fphere  of  the 
fixed  ftars.  If  we  fuppofe  Jupiter  to  ftand  ftill  at  P, 
by  the  earth's  motion  from  a  to  g,  he  would  appear 
to  move  direct  from  A  toG,  defcribing  the  unequal  arcs 
AB,  BC,  CD,  DE,  EF,  FG,  in  equal  times.  When 
the  earth  is  at  d,  Jupiter  is  in  conjunction  with  the 
fan  at  D,  and  there  his  direct  motion  is  fwifteft.  When 
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from  Jupiter  would  touch  it,  as  in  the  points  e  or  s>,  Explication 
Jupiter  is  nearly  in  quadrature  with  the  fun  ;  and  tiie  fffl*e,)jj^ 
nearer  the  earth  is  to  any  of  thofe  points,  the  (lower  is 
the  geocentric  motion  of  Jupiter  ;  for  the  arcs  CD  and 
DE  are  greater  than  BC  or  EF,  and  the  arcs  BC  ahd 
EF  are  greater  than  AB  or  FG. 

The  retrograde  motion  of  a  fuperior  planet  is  fwift- 
er the  nearer  it  is  to  an  oppofition,  and  (lower  as  it 
approaches  to  a  quadrature  with  the  fun.  Thus,  let 
©,  fig.  145.  be  the  fun  ;  the  little  circle  round  it  the 
orbit  of  the  earth,  whereof  g  h  i  k  I  m  11  is  the  neareft 
femicircle;  OPQ^,  an  arc  of  the  orbit  of  Jupiter;  NKG 
an  arc  of  the  ecliptic  :  If  we  fuppofe  Jupiter  to  ftand 
ftill  at  P,  by  the  earth's  motion  from^  to  n,  he  would 
appear  to  move  retrograde  from  G  to  N,  defcribing 
the  unequal  arcs  GH,  HI,  IK,  KL,  LM,  MN, 
in  equal  times.  When  the  earth  is  at  if,  Jupiter  ap- 
pears at  K,  in  oppofition  to  the  fun,  ahd  there  his  re- 
trograde motion  is  fwifteft.  When  the  earth  is  either 
at  g  or»,  the  points  of  contact  of  the  tangents  Pg 
and  P;.',  Jupiter  is  nearly  in  quadrature  with  the  fun  : 
and  the  nearer  he  is  to  either  of  thefe  points,  the  flow- 
er is  his  retrogradation  ,  for  the  arcs  IK  and  KL  are 
greater  than  HI  or  LM  ;  and  the  arcs  HI  and  LM  are- 
greater  than  GH  or  MN.  Since  the  direct  motion  is 
iwifteft  when  the  earth  is  at  d,  and  continues  dimi- 
nifliing  till  it  changes  to  retrogade,  it  muft  be  infen- 
fible  near  the  time  of  change  :  and,  in  like  manner, 
the  retrograde  motion  being  fwifteft  when  the  earth  is 
in  k,  anddiminifliing  gradually  till  it  changes  to  direct, 
muft  alfo  at  the  time  of  that  change  be  infenfible  ;  for 
any  motion  gradually  decreafing  till  it  changes  into  a 
contrary  one  gradually  increafing,  muft  at  the  time  of 
the  change  be  altogether  infenfible. 

The  fame  changes  in  the  apparent  motions  of  this 
planet  will  alfo  take  place  if  we  fuppofe  him  to  go  on 
(lowly  in  his  orbit  ;  only  they  will  happen  every  year 
when  the  earth  is  in  different  parts  of  her  orbit,  and 
confequently  different  times  of  the  year.  Thus,  (fig, 
147.)  let  ns  fuppofe,  that  while  the  earth  goes  round 
her  orbit  Jupiter  goes  from  F  to  G,  the  points  of  the 
earth's  orbit  from  which  Jupiter  will  now  appear  to 
be  ftationary  will  be  a  and  y  ;  and  confequently  his 
ftations  muft  be  at  a  time  of  the  year  different  from 
the  former.  Moreover,  the  conjunction  of  Jupiter 
with  the  fun  will  now  be  when  the  earth  is  at  f,  and 
his  oppofition  when  it  is  at  e  ;  for  which  reafon  thefe 
alfo  will  happen  at  times  of  the  year  different  from 
thofe  of  the  preceding  oppofition  and  conjunction. 
The  motion  of  Saturn  is  fo  flow,  that  it  makes  but 
little  alteration  either  in  the  times  or  places  of  his 
conjunction  or  oppofition  ;  and  no  doubt  the  fame  will 
take  place  in  a  more  eminent  degree  in  the  Georgium 
Sidus  ;  but  the  motion  of  Mars  is  fo  mnch  fwifter  than 
even  that  of  Jupiter,  that  both  the  times  and  places  of 
his  conjunctions  and  oppofitions  are  thereby  very  much 
altered. 

Fig.  148.  exemplifies  the  geocentric  motion  of  Jupi- 
ter in  a  very  intelligible  manner  :  where  ©  reprefents 
the  fun  ;  the  circle  1,2,  3  4,  the  orbit  of  the  earth, 
divided  into  twelve  equal  arcs  for  the  twelvemonths  of 
the  year ;  PQ^an  arc  of  the  orbit  of  Jupiter,  containing 
as  much  as  he  goes  through  in  a  year,  and  divided  in 
in  lflce  manner  into  twelve  equal  parts  each  as  much 
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as  he  goes  through  in  a  month.  Now,  fuppofe  the 
earth  to  be  at  I  when  Jupiter  is  at  a,  a  line  drawn 
through  I  and  a  fliows  Jupiter's  place  in  the  celeftial 
ecliptic  to  be  at  A.  In  a  month's  time  the  earth  will 
have  moved  from  I  to  2,  Jupiter  from  a  to  b  ;  and  a 
line  drawn  from  2  to  b  will  (how  his  geocentric  place 
to  be  in  B.  In  another  month,  the  earth  will  be  in  3, 
and  Jupiter  at  C,  apd  confequently  his  geocentric 
place  will  be  at  C  ;  arid  in  like  manner  his  place  may- 
he  found  for  the  other  months  at  D,  E,  F,  &c.  It  is 
likewife  eafy  to  obferve,  that  his  geocentric  motion  is 
direct  in  the  arcs  AB,  BC,  ED,  DE ;  retrograde  in 
EF,  FG,  GH,  HI  j  and  direct  again  in  IK,  KL,  LM, 
MN.  The  inequality  of  his  geocentric  motion  is  like- 
wife  apparent  from  the  figure. 

A  fuperior  planet  is  in  apogee  when  in  conjunction 
with  the  fun,  and  in  perigee  when  in  oppofnion  ;  and 
every  one  of  the  fuperior  planets  is  at  its  leaf!  pofllble 
diftance  from  the  earth  where  it  is  in  perigee  and  peri- 
helion at  the  fame  time.  Their  apparent  diameters 
are  variable,  according  to  their  diftances,  like  thofe  of 
the  inferior  planets;  and  this,  as  might  naturally  be 
expected,  is  molt  remarkable  in  the  planet  Mars,  who 
is  neareft  us.  In  his  neareft  approach,  this  planet  is 
25  times  larger  than  when  farthefi  off,  Jupiter  twice 
and  a  half,  and  Saturn  once  and  a  half. 

The  honour  of  difcovering  the  new  attendant  of  the 
fun,  called  the  Georgium  Sidus,  is  undoubtedly  due  to 
Mr  Herfchel ;  though  Mr  Robifon,  profeflbr  of  Natu- 
ral Philofophy  in  Edinburgh,  has  given  ftrong  reafons 
for  fuppofing  that  it  had  been  marked  by  feveral  aftro- 
nomers  as  a  fixed  flar.  It  was  firlt  obferved  by  Mr 
Herfchel  on  the  13th  of  March  1781,  near  the  foot  of 
Caftor,  and  his  attention  was  drawn  by  its  fteady  light. 
On  applying  an  higher  magnifying  power  to  his  tcle- 
fcope,  it  appeared  manifeftly  to  increafe  in  diameter  ; 
and  two  days  after,  he  obferved  that  its  place  was  chan- 
ged. From  thefe  circumftances  he  concluded,  that  it 
was  a  comet  :  and  fent  an  account  of  it  as  fuch  to  the 
aftronomer-royal,  which  very  foon  fpread  all  over  Eu- 
rope. It  was  not  long,  however,  before  it  was  known, 
by  the  Englifh  aftronomers  efpecially,  to  be  a  planet. 
The  circumftances  which  led  to  this  difcovery  were, 
its  vicinity  to  the  ecliptic,  the  direction  of  its  motion, 
and  its  being  nearly  ftationary  at  the  time,  in  fuch  a 
manner  as  correfponds  with  the  like  appearances  of  the 
other  planets.  The  French  aftronomers,  however,  ftill 
imagined  it  to  be  a  comet,  although  it  had  not  that 
faint  train  of  light  which  ufually  accompanies  thefe 
bodies,  nor  would  its  fucceffive  appearances  eorrefpond 
with  fuch  an  hypothefis  ;  fo  that  they  were  at  laft  ob- 
liged to  own  that  it  went  round  the  fun  in  an  orbit 
nearly  circular.  Its  motion  was  firlt  computed  on  this 
principle  by  Mr  Lexel  profeflbr  of  aftronomy  at  St 
Peterfbnrgh  ;  wholhowcd,  that  a  circular  orbit,  whofe 
radius  is  about  19  times  thediftance  of  the  earth  from 
tli e  fin,  would  agree  very  well  with  alltheobfcrvations 
which  had  been  made  during  the  year  1781.  On  the 
1  ft  of  December  that  year  it  was  in  oppolition  with 
the  fun;  whence  oneof  itsftations  wasccrtainly  deter- 
mined. In  the  mean  time,  however,  as  aftronomers 
were  every  where  engaged  in  making  obfervations  on  ihe 
fame  ftar,  it  occurred  tofome,  that  it  might  poflibly  have 
been  obferved  before,  though  not  known  to  be  a  pla- 


net.   Mr  Bade  of  Berlin,  who  had  jnft  published  a  Particular 
work  containing  all    the  catalogues  of  zodiacal  ftars  Explication 
which  had  appeared,  was  induced,  by  the  obfervations  of  'he  Cc" 
which  had  been  already  made  on  the  new  planet,  to  1>he" 

ccnfult  thefe  catalogues,  in  order  to  difcover  whether  ^Hl^lll" 
any  ftar,  marked  by  one  aftronomer  and  omitted  by 
another,  might  not  be  the  new  planet  in  queftion.  In 
the  courfc  of  this  inquiry,  he  found,  that  the  ftar, 
N°  964  of  Mayer's  catalogue,  had  been  unobferved  by 
others,  and  only  once  by  Mr  Mayer  himfelf,  fo  that 
no  motion  could  have  been  perceived  by  him.  On 
this  Mr  Bade  immediately  directed  his  telefcope  to 
that  part  of  the  heavens  where  he  might  expect  to  find 
the  ftar  marked  in  Mayer's  catalogue,  but  without  fuc- 
cefs.  At  the  fame  time,  by  the  calculations  already 
made  concerning  the  new  planet,  he  difcovered,  that 
its  apparent  place  in  the  year  1 756  ought  to  have  been 
that  of  Mayer's  ftar,  and  this  was  one  of  the  years  in 
which  he  was  bufied  in  his  obfervations  ;  and  on  far- 
ther inquiry  it  was  found,  that  the  ftar  964  had  been 
difcovered  by  Mr  Mayer  on  the  ijth  of  September 
1756:  So  that  it  is  now  generally  believed,  that  the 
ftar  N°  964  of  Mayer's  catalogue  was  the  new  planet 
of  Herfchel. 

Before  the  end  of  the  year  1782,  it  was  found,  that 
the  angular  motion  of  the  planet  was  increafing;  which 
mowed,  that  it  was  not  moving  in  a  circle,  but  in  an 
eccentric  orbit,  and  was  approaching  towards  the  fun. 
Aftronomers,  therefore,  began  to  inveftigate  the  ine- 
quality of  this  angular  heliocentric  motion,  in  order  to 
difcover  the  form  and  pofition  of  the  cllipfis  defcribed. 
This  was  a  very  difficult  tafk,  as  the  fmall  inequality 
of  motion  fliowed  that  the  orbit  was  nearly  circular, 
and  the  arch  already  defcribed  was  no  more  than  one- 
fiftieth  part  of  the  whole  circumference.  It  was,  how- 
ever, by  no  means  eafy,  from  the  variation  of  curva- 
ture difcoverable  in  this  fmall  arch,  to  determine  to  ■ 
what  part  of  the  circumference  it  belongs  :  though  the 
Profeflbr  is  of  opinion,  that  the  fuppofition  of  its  being 
the  ftar  964  of  Mayer's  catalogue  renders  the  calcula- 
tion eafy.  On  this  fuppofition,  its  motion  has  been 
calculated  by  feveral  aftronomers,  as  well  as  by  Mr  Ro- 
bifon himfelf.  He  obferves,  however,  that  if  we  do 
not  admit  the  identity  of  thefe  ftars,  near  half  a  cen- 
tury muft  elapfe  before  we  can  determine  the  elements 
of  this  planet's  motion  with  a  precifton  equal  to  that  of 
the  others. 

Some  aftronomers  are  of  opinion,  that  the  new  pla- 
net is  the  fame  with  the  ftar  N°  34  Tauri  of  the  Bri- 
tannic catalogue.  "  In  this  cafe  (fays  Mr  Robifon), 
the  elements  will  agree  very  well  withFlamftead's  ob- 
fervation  of  that  ftar  on  December  13th  1690,  being 
only  40",  or  perhaps  only  12",  to  the  weftward  of  it; 
but  the  latitude  differs  more  than  two  minutes  from 
Flamftead's  latitude,  which  is  properly  deduced  from 
the  zenith  diftance.  This  is  too  great  an  error  for  him 
to  commit  in  the  obfervation  ;  and  we  (hould  therefore 
reject  the  fuppofition  on  this  account  alone  :  But  there 
arc  ftrongcr  reafons  for  rejecting  it,  arifing  from  the 
difagreement  of  thofe  elements  with  the  obfervations 
made  on  the  ftations  of  the  planet  in  October  1781 
.and  in  March  and  October  1782,  which  give  a  very 
near  approximation  of  its  diftance  from  the  fun.  When 
compared  with  obfervations  of  the  planet  n#ar  its  fta- 
tionary 
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tionary  points  in  the  fpring,  they  give  the  geocentric 
latitude  considerably  too  great,  while  they  give  it  too 
fmall  for  the  fimilar  obfervations  in  autumn." 

As  the  times  of  conjunction,  ntmolt  elongation,  di- 
rect or  retrograde  motions  of  the  inferior  planets,  de- 
pend on  the  combinations  of  their  motions  in  their  or- 
bits with  the  motion  of  the  earth  in  its  orbit ;  any  of 
thefe  appearances  will  be  more  frequent  in  Mercury  than 
in  Venus,  becaufe  the  former  moves  with  a  fvvifter  mo- 
tion in  his  orbit,  and  confequently  mult  more  frequent- 
ly pafs  through  thofe  places  where  he  is  in  conjunction, 
&c.  The  time  in  which  any  of  the  inferior' planets 
will  return  into  a  given  fituation,  may  be  known  by 
the  following  examples.  Let  fig.  149.  reprefent  the 
orbits  of  Venus  and  the  earth.  Let  the  earth  be  at  E, 
Venus  at  V,  when  Ihe  is  in  the  inferior  conjunction 
with  the  fun  in  y.  From  S,  Venus  and  the  earth 
would  appear  in  conjunction  in  C: :  let  Venus  go  round 
her  orbit,  and  return  to  V  ;  the  earth  taking  longer 
time  to  go  round  than  Venus,  will,  in  the  mean  time, 
go  from  E,  only  through  a  part  of  her  orbit,  and  Ve- 
nus muft  overtake  the  earth  before  Ihe  can  have  ano- 
ther inferior  conjunction  ;  that  is,  lite  muft,  belides  an 
entire  revolution,  which  is  equal  to  four  right  angles, 
go  through  as  much  more  angular  motion  round  the 
fun  as  the  earth  has  done  in  the  mean  time,  fo  as  to  be 
in  a  right  line  between  the  fun  and  the  earth.  Sup- 
pofe  this  is  to  happen  when  the  earth  is  got  to  F  and 
Venus  to  T,  the  angular  motions  of  the  earth  and 
Venus  performed  in  the  fame  times  are  reciprocally 
as  their  periodical  times  :  and  therefore  as  the  perio- 
dical time  of  the  earth  is  to  the  periodical  time  of 
Venus  ;  fo  is  the  angular  motion  of  Venus,  which  is 
equal  to  four  right  angles,  added  to  the  angular  mo- 
tion of  the  earth,  in  the  time  between  two  like  con- 
junctions of  Venus,  to  the  angular  motion  of  the  earth 
in  the  fame  time  :  and  therefore,  by  divifion  of  pro- 
portion, as  the  difference  between  the  periodical  times 
of  Venus  and  the  earth  is  to  the  periodical  time  of 
Venus  ;  fo  are  four  right  angles,  or  3600,  to  a  fourth 
quantity  ;  namely,  to  the  angular  motion  or  number 
of  degrees  which  the  earth  goes  in  her  orbit  from  the 
time  of  one  conjunction  of  Venus  to  the  next  conjunc- 
tion of  the  fame  kind.  Now  the  periodical  time  of 
the  earth  is  365  days  6  hours  or  8766  hours;  the 
period  of  Venus  224  days  16  hours  or  5392  hours; 
the  difference  is  3374  hours.  Say  then,  As  3374  is  to 
5392,  fo  are  four  right  angles,  or  360  degrees,  to  a 
fourth  number,  which  is  575°  ;  which  the  earth  goes 
through  in  a  year  and  2r3  days.  Were  Venus  there- 
fore this  day  in  an  inferior  conjunction  with  the  fun,  it 
\vonldbeayearand2i8days-before  Ihe  come  into  another 
conjunction  of  the  fame  kind  ;  and  this  alteration  in 
time  occalions  a  proportionable  change  in  place  :  fo 
that  if  one  conjunction  be  in  y,  the  next  fimilar  con- 
junction will  be  in  r$|\  The  time  between  any  fitua- 
tion of  Mercury,  with  regard  to  the  fun  and  the  earth, 
and  another  like  fituation,  may  be  found  by  the  fame 
method.  The  periodical  time  of  the  earth  is  8765 
hours;  the  period  of  Mercury  87  days  23  hours  or 
2rn  hours;  the  difference  6655  hours.  Say  then, 
As  665J  is  to  2111,  fo  are  four  right  angles  or  360° 
to  114°,  through  which  the  earth  palles  in  116  days. 
If  therefore  Mercury  were  lobe  this  day  in  his  infe- 
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rior  conjunction,  it  would  be  116  days  before  he  were 
in  a  fimilar  fituation. 

This  problem  is  commonly  refolved  in  another  man- 
ner. Aftronomers  compute  the  diurnal  heliocentric 
motions  of  Venus  and  of  the  earth  :  the  difference  of 
thefe  motions  is  the  diurnal  motion  of  Venus  from  the 
earth,  or  the  quantity  by  which  Venus  would  be  fcen 
to  recede  from  the  earth  every  day  by  a  fnectator 
placed  in  the  fun  :  thus  the  mean  motion  of  Venus  is 
every  day  about  59  minutes  and  8  leconds  ;  the  diffe- 
rence is  37  minutes.  Say,  therefore,  As  37  minutes  is 
to  360,  or  to  21,600  minutes,  fo  is  one  day  to  the  time 
wherein  Venus,  having  left  the  earth,  recedes  from 
her  360  degrees  ;  that  is,  to  the  time  wherein  Ihe  re- 
turns to  the  earth  again,  or  the  time  between  two  con- 
junctions of  the  fame  kind. 

The  times  are  here  computed  according  to  the 
mean  or  equable  motions  of  the  planets  ;  and  this  is 
therefore  called  a  mean  conjunction  :  but  becaufe  Ve- 
nus and  the  earth  are  really  carried  in  elliptic  orbits, 
in  which  their  motions  are  fometimes  fwifter  and  fome- 
times  (lower,  the  true  conjunctions  may  happen  fome 
days  either  fooner  or  later  than  what  thefe  rules  will 
give.  The  time  of  the  true  conjunction  is  to  be  com- 
puted from  that  of  the  mean  conjunction  in  the  fol- 
lowing manner.  Find  by  aftronomical  tables  the  places 
of  Venus  and  the  earth  in  the  ecliptic,  from  which  we 
(hall  have  the  diftance  of  the  two  as  feen  from  the  fun ; 
compute  alfo  for  the  fame  time  the  triangular  motions 
of  thefe  two  planets  for  any  given  time,  fuppofe  fix 
hours  ;  the  difference  of  thefe  two  motions  will  give 
the  accefs  of  Venus  to  the  earth,  or  her  recefs  from 
it  in  fix  hours  :  then  fay,  as  this  difference  is  to  the 
arc  between  the  places  of  Venus  and  the  earth  at  the 
time  of  a  mean  conjunction,  fo  is  fix  hours  to  the  time 
between  the  mean  conjunction  and  the  true.  This 
time  added  to  or  fubtraeted  from  the  time  of  the  mean 
conjunction,  according  as  Venus  is  in  antecedence  or 
confequence  from  the  earth,  fhows  the  time  of  their 
true  conjunction. 

With  regard  to  the  conjunctions,  oppofitions,  direct 
and  retrograde  motions,  &c.  of  the  fuperior  planets,  as 
they  depend  on  the  combinations  of  their  motions  with 
that  of  the  earth,  they  will  be  more  frequent  in  Saturn 
than  in  Jupiter,  in  Jupiter  than  in  Mars,  but  moft  fre- 
quent of  ail  in  the  Georgium  Sidus  ;  becaufe  the  flow- 
er the  motion  of  the  planet  is,  the  fooner  the  earth 
will  overtake  it,  fo  as  to  have  it  again  in  any  given  fi- 
tuation. Thus,  fuppofe  Saturn  to  be  in  conjunction 
with  the  fun  in  y,  if  he  were  to  ftand  ftill  for  one 
year,  then  he  would  again  be  in  conjunction  in  y  ~> 
but  as  he  goes  on  (lowly,  according  to  the  order  of  the 
figns,  about  1 2°  annually,  the  earth  mull  go  through 
almoft  1 30  more  than  an  entire  revolution  ;  fo  that 
there  will  be  almoft  a  year  and  13  days  between  any 
conjunction  between  the  Sun  and  Saturn  and  the  con- 
junction immediately  following.  As  Jupiter  moves  in 
his  orbit  with  greater  velocity  than  Saturn,  the  earth 
muft  have  a  proportionably  larger  fpace  added  to  the 
year  ;  and  as  Mars  moves  fwifter  ftill,  the  time  be- 
twixt any  two  of  his  conjunctions  muft  be  ftill  lon- 
ger. 

The  time  when  a  fuperior  planet  will  return  into 

any  given  fituation  may  be  found  by  the  methods  al- 
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ready  laid  down  for  the  inferior  planets.  Thus,  the 
mean  diurnal  motion  of  the  earth  is  about  59'  8"  j 
the  mean  motion  of  Saturn  in  a  <l*y  is  only  two  mi- 
'nutcs  ;  the  difference  57'  8".  Say  therefore,  As  5  7'  8" 
1  are  to  360°,  or  at, 600  minutes,  fo  is  one  day  to  the 
fpice  of  time  wherein  the  earth  having  left  Saturn  re- 
cedes from  him  360°;  that  is,  to  the  time  of  her  re- 
turn to  Saturn  again,  or  the  time  between  two  con- 
junctions, oppolitions,  or  other  like  afpeets.  This 
time  will  be  found  378  days,  or  one  year  and  13  days. 
The  mean  motion  of  Jupiter  in  a  day  is  4'  59"  ;  the 
difference  between  this  and  the  earth's  diurnal  motion 
is  J4'  59".  Say  then,  As  54'  §9"  are  10360°  or  21,600', 
fo  is  one  day  to  the  fpace  of  time  when  the  earth,  ha- 
ving left  Jupiter,  will  overtake  him  again  ,-  which  will 
be  found  to  be  39S  days,  or  one  year  and  33  days. 
The  mean  motion  of  Mars  is  31'  27"  ;  the  difference 
between  which  and  the  earth's  diurnal  motion  is  27' 
417.  Say  then,  As  27'  41"  are  to  360°  or  21,600',  fo 
is  one  day  to  the  fp.ice  of  time  wherein  the  earth,  ha- 
ving left  Mars,  recedes  from  him  360°  ;  which  will  be 
found  two  years  and  jo  days.  The  true  conjunctions, 
&c.  may  be  found  iii  the  fuperior  planets  as  in  the  in- 
ferior. 

The  earth  is  the  next  planet  above  Venus  in  the 
fyftem.  It  is  95,173,000  miles  from  the  fun;  and 
goes  round  him  in  365  days  J  hours  49  minutes,  from 
any  equinox  or  folftice  to  the  fame  again;  but  from 
any  fixed  ltar  to  the  fame  again,  as  feen  from  the  fun, 
in  365  days  6  hours  9  minutes  ;  the  former  being  the 
length  of  the  tropical  year,  and  the  latter  the  length 
of  the  fidereal.  It  travels  at  the  rate  of  68,000  miles 
every  hour  ;  which  motion,  though  upwards  of  140 
times  fwifter  than  that  of  a  cannon  ball,  is  little  more 
than  half  as  fwift  as  Mecury's  motion  in  his  orbit. 
The  earth's  diameter  is  7970  miles;  and  by  turning 
round  its  axis  every  24  hours  from  weft  to  eaft,  it 
caufes  an  apparent  diurnal  motion  of  all  the  heaven- 
ly bodies  from  eaft  to  weft.  By  this  rapid  motion  of 
the  earth  on  its  axis,  the  inhabitants  about  the  equator 
are  carried  1042  miles  every  hour,  whilft  thole  on  the 
parallel  of  London  are  carried  only  about  580,  befides 
the  68,000  miles  by  the  annual  motion  abovemention- 
ed,  which  is  common  to  all  places  whatever. 

That  the  earth  is  of  a  globular  figure  may  be  pro- 
ved from  fcveral  different  and  evident  circumftances. 
1.  When  we  are  at  fea  on  board  a  Ihip,  we  may  be 
out  of  light  of  land  when  the  land  is  near  enough  to 
be  vifible  if  it  were  not  hid  from  our  eye  by  the  con- 
vexity of  the  water.  Thus,  let  ABCD  (fig.  154. )re- 
prefent  a  portion  of  the  globe  of  our  earth.  Let  M 
be  the  top  of  a  mountain  ;  this  cannot  be  feen  by  a 
perfon  on  board  the  Ihip  at  B,  becaufe  a  line  drawn 
from  M  to  his  eye  at  E  is  intercepted  by  the  convexi- 
ty of  the  water,  but  let  the  (hip  come  to  C,  then  the 
mountain  will  be  vifible,  becaufe  a  line  may  be  drawn 
from  M  to  his  eye  at  E.  2.  The  higher  the  eye,  the 
further  will  the  view  be  extended.     It  is  very  common 


for  failors  from  the  top  of  the  maft.-ef  a  fhip  to  difco- 
ver  land  or  lhips  at  a  much  greater  diftance  than  they 
can  do  when  they  Hand  upon  deck.  3.  When  we 
ftand  on  fliore,  the  higheft  part  of  a  (hip  is  vifible  at 
the  grcateft  diftance.  If  'a  fliip  is  going  from  us  out 
to  fca,  wo  (hall  continue  to  fee  the  maft  after  the  hull 
or  body  of  the  fhip  difappears,  and  the  top  of  the  maft 
will  continue  to  be  feen  the  longcft.  If  a  Ihip  is  co- 
ming towards  us,  the  top  of  the  maft  comes  hrft  in 
view,  and  we  fee  more  and  more  till  at  laft  the  hull  ap- 
pears. If  the  furface  of  the  fea  were  a  flat  plain 
(fig.  155.),  a  line  might  be  drawn  from  any  object  fi- 
tuated  upon  it,  as  the  ihip  D,  to  the  eye,  whether 
placed  high  or  low,  at  A  or  B.  In  this  cafe,  any  ob- 
ject upon  the  earth  or  fea,  would  be  vifible  at  any  di- 
ftance which  was  not  fo  great  as  to  make  the  appear- 
ance of  it  too  faint,  or  the  angle  under  which  it  ap- 
pears too  final],  to  be  feen  by  us.  An  object  would 
be  vifible  at  the  fame  diftance,  whether  the  eye  were 
high  or  low.  Not  the  higheft,  but  the  largcft,  objects 
would  be  vifible  to  the  greateft  diftance,  fo  that  we 
(hould  be  able  to  fee  the  hulk  of  a  fhip  further  off  than 
the  maft  :  All  which  is  contrary  to  experience. 
4.  Several  navigators,  fuch  as  Ferdinand  Magellan, 
Sir  Francis  Drake,  Captain  Cook,  have  failed  round 
the  globe  ;  not  in  an  exact  circle,  the  land  preventing 
them,  but  by  going  in  and  out  as  the  ftiores  happened 
to  lie.  J.  All  the  appearances  in  the  heavens  are  the 
fame,  whether  at  land  or  fea.  6.  Eclipfes  of  the  moon 
arife  from  the  (hadow  of  the  earth,  and  this  (hadow  is 
always  circular.  Although  the  earth  prefents,  during 
feveral  hours,  different  portions  of  its  furface  to  the 
moon,  yet  ftill  the  (hadow  is  round.  The  fmall  ine- 
qualities upon  the  furface  of  the  earth  bear  no  kind  of 
proportion  to  its  magnitude  fufficient  to  alter  the  ap- 
pearance of  its  (hadow. 

The  earth's  axis  makes  an  angle  of  23^  degrees 
with  the  axis  of  its  orbit,  and  keeps  always  the  fame 
oblique  direction,  inclining  nearly  to  the  fame  fixed 
ftars  (a)  throughout  its  annual  courfe,  which  caufes 
the  returns  of  fpring,  fummer,  autumn,  and  winter. 
That  the  fun,  and  not  the  earth,  is  the  centre  of  our 
folar  fyftem,  may  be  demonftrated  beyond  a  poffibility 
of  doubt,  from  confidering  the  forces  of  gravitation 
and  projection,  by  which  all  the  celeftial  bodies  are 
retained  in  their  orbits.  For,  if  the  fun  moves  about 
the  earth,  the  earth's  attractive  power  muft  draw  the 
fun  towards  it  from  the  line  of  projection  fo  as  to 
bend  its  motion  into  a  curve  :  But  the  fun  being  at 
leaft  227,000  times  as  heavy  as  the  earth,  by  being  fo 
much  weightier  as  its  quantity  of  matter  is  greater,  it 
muft  move  227,000  times  as  flowly  towards  the  earth 
as  the  earth  dots  towards  the  fun  ;  and  confequently 
the  earth  would  fall  to  the  fun  in  a  (hort  time,  if  jr. 
had  not  a  very  ftrong  projectile  motion  to  carry  it  off. 
The  earth,  therefore,  as  well  as  every  other  planet  in 
the  fyftem,  muft  have  a  rectilineal  impulfe,  to  prevent 
its  falling  into  the  fun.  To  fay,  that  gravitation  re- 
tains 


Particular 
Implication 
of  the  Ce- 
leftial Phe. 


334 
Demon- 
ftration  of 
the  earth'* 
motion. 


(a)  This  is  not  ftrictly  true,  as  will  appear  when  we  come  to  treat  of  the  receffion  of  the  equi- 
noctial points  in  the  heavens,  which  receffion  is  equal  to  the  deviation  of  the  earth's  axis  from  iis  paral- 
lelifm  :  but  this  is  rather  too  fmall  to  be  fenfible  in  an  age,  except  to  thofe  who  make  very  nice  ob- 
fervations. 
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tains  all  the  other  planets  in  their  orbits  without  af- 
fecting  the  earth,  which  is  placed  between  the  orbits 
of  Mars  and  Vemis,  is  as  abfurd  as  to  fuppofe  that  fix 
cannon-bullets  might  be  projected  upwards  to  diffe- 
rent heights  in  the  air,  and  that  five  of  them  mould 
fall  down  to  the  ground  ;  but  the  lixth,  which  is  nei- 
ther the  higheft  nor  the  loweft,  mould  remain  fufpend- 
ed  in  the  air  without  falling,  and  the  earth  move  round 
about  it. 

There  is  no  fuch  thing  in  nature  as  a  heavy  body 
moving  round  a  light  one  as  its  center  of  motion.  A 
pebble  fattened  to  a  mill-ftone  by  a  firing,  may  by  an 
eafy  impulfe  be  made  to  circulate  round  the  mill-ftone: 
but  no  impulfe  can  make  a  mill-ftone  circulate  round  a 
loofe  pebble ;  for  the  mill-ftone  would  go  off,  and  carry 
the  pebble  along  with  it. 

The  fun  is  fo  immenfely  bigger  and  heavier  than  the 
earth,  that,  if  he  was  moved  out  of  his  place,  not 
only  the  earth,  but  all  the  other  planets,  if  they  were 
united  into  one  mafs,  would  be  carried  along  with  the 
fun  as  the  pebble  would  be  with  the  mill-ftone. 

By  conlidering  the  law  of  gravitation,  which  takes 
place  throughout  the  folar  fyftem,  in  another  light,  it 
will  be  evident  that  the  earth  moves  round  the  fun  in  a 
year,  and  not  the  fun  round  the  earth.  It  has  been 
obferved,  that  the  power  of  gravity  decreafes  as  the 
fquare  of  the  diftance  increafes;  and  from  this  it  fol- 
lows with  mathematical  certainty,  that  when  two  or 
more  bodies  move  round  anotiier  as  their  centre  of  mo- 
tion, the  fquares  of  their  periodic  times  would  be  to  one 
another  in  the  fame  proportion  as  the  cubes  of  their 
diftances  from  the  central  body.  This  holds  precifely 
with  regard  to  the  planets  round  the  fun,  and  the  fa- 
tellites  round  the  planets;  the  relative  diftances  of  all 
which  are  well  known.  But,  if  we  fuppofe  the  fun  to 
move  round  the  earth,  and  compare  its  period  with  the 
moon's  by  the  above  rule,  it  will  be  found  that  the 
fun  would  take  no  lefs  than  173,510  days  to  move 
round  the  earth  ;  in  which  cafe  our  year  would  be  475 
times  as  long  as  it  now  is.  To  this  we  may  add,  that 
the  afpects  of  increafe  and  decreafe  of  the  planets,  the 
times  of  their  fceming  to  itand  ftill,  and  to  move  direct 
and  retrograde,  anfwer  precifely  to  the  earth's  motion, 
but  not  at  all  to  the  fun's,  without  introducing  the  molt 
abfurd  and  monftrous  fhppofitions,  which  would  deftroy 
all  harmony,  order,  and  limplicity,  in  the  fyftem. 
Moreover,  if  the  earth  be  fuppofed  to  Hand  ftill,  and 
the  (tars  to  revolve  in  free  fpaces  about  the  earth  in  24 
hours,  it  is  certain  that  the  forces  by  which  the  ftars 
revolve  in  their  orbitsare  not  directed  to  the  earth,  but 
to  the  centres  of  the  feveral  orbits,  that  is,  of  the  fe- 
veral  parallel  circles  which  the  ftars  on  different  fides 
of  the  equator  defcribe  every  day  :  and  the  like  infe- 
rences may  be  dnwn  from  the  fuppofed  diurnal  motion 
of  the  planets,  lince  they  are  never  in  the  equinoctial 
but  twice,  in  their  courfes  with  regard  to  the  ftarry 
heavens.  But,  that  forces  fhould  be  directed  to  no 
central  body,  on  which  they  phyfically  depend,  but 
to  innumerable  imaginary  points  in  the  axis  of  the 
earth  producedto  rhc  poles  of  the  iieaveus,  is  an  hy- 
pothecs too  abfurd  to  be  allowed  of  by  any  rational 
creature.  And  itisftill  more  abfurd  to  imagine,  that 
thefc  forces  fliould  increafe  exactly  in  proportion  to 
the  diftances  iVom  this  axis;  for  this  is  an  indication 
»f  an  increafe  to  infinity  ;  whereas  the  force  of  attrac- 


tion is  found  to  decreafe  in  receding  from  the  fountnin 
from  whence  it  flows.  But  the  farther  any  ftar  is  from 
the  quiefcent  pole,  the  greater  miift  be  the  orbit  which 
it  defcribes  ;  and  ytt  it  appears  to  go  round  in  the 
fame  time  as  the  neareft  ftar  to  the  pole  does.  And  if 
we  take  into  confederation  the  twofold  motion  obferved 
in  the  ftars,  one  diurnal  round  the  axis  of  the  earth  in 
24  hours,  and  the  other  round  the  axis  of  the  ecliptic 
in  25,920  years,  it  would  require  an  explication  of  fuch 
a  perplexed  compofition  of  forces,  as  could  by  no  mean* 
be  reconciled  with  any  phyfical  theory. 

The  ftrongeft  objection  that  can  be  made  againft 
the  earth's  motion  round  the  fun  is,  that  in  oppofite 
points  of  the  earth's  orbit,  its  axis,  which  ahvayskeeps 
a  parallel  direction,  would  point  to  different  fixed  ftars  ; 
which  is  not  found  to  be  fact.  But  this  objection  is 
ealily  removed,  by  confidering  the  immenfe  diftance  of 
the  ftars  in  refpect  of  the  diameter  of  the  earth's  orbit ; 
the  latter  being  no  more  than  a  point  when  compared 
to  the  former.  If  we  lay  a  ruler  on  the  fide  of  a  table, 
and  along  the  edge  of  the  ruler  view  the  top  of  a  fpire 
at  ten  miles  diftance ;  then  lay  the  ruler  on  the  oppofite 
fide  of  the  table,  in  a  parallel  fituation  to  what  it  had 
before,  and  the  fpire  will  ftill  appear  along  the  edge  of 
the  rule;  becaufe  our  eyes,  even  when  affifled  by  the 
beft  inftruments,  are  incapable  of  diftinguilhingfo  fmall 
a  change  at  fo  great  a  diftance. 

Dr  Bradley,  our  late  aftronomer-royal,  found  by  a 
long  feries  of  the  moft  accurate  obfervations,  that  there 
is  a  fmall  apparent  motion  of  the  fixed  ftars,  occafioned 
by  the  aberration  of  their  light ;  and  fo  exactly  an- 
fwering  to  an  annual  motion  of  the  earth,  as  evinces 
the  fame,  even  to  a  mathematical  demonftration.  He 
confidered  this  matter  in  the  following  manner :  he 
imagined  CA,  fig.  33.  to  be  a  ray  of  light  falling  per- 
pendicularly upon  the  line  BD ;  that  if  the  eye  is  at 
reft  at  A,  the  object  muft  appear  in  the  direction  AC, 
whether  light  be  propagated  in  time  or  in  an  initant. 
But  if  the  eye  is  moving  from  B  towards  A,  and  light 
is  propagated  in  time,  with  a  velocity  that  is  to  the 
velocity  of  the  eye,  as  CA  toBA;  then  light  mov- 
ing from  C  to  A,  whilft  the  eye  moves  from  B  to  A, 
that  particle  of  it  by  which  the  object  will  be  difcerned 
when  the  eye  comes  to  A,  is  at  C  when  the  eye  is  at 
B.  Joining  the  points  BC,  he  fuppofed  the  line  CB 
to  be  a  tube,  inclined  to  the  line  BD  in  the  angle 
DBC,  of  fuch  diameter  as  to  admit  but  one  particle 
of  light.  Then  it  was  eafy  to  conceive,  that  the  par- 
ticle of  light  at  C,  by  which  the  object  muft  be  feen, 
when  the  eye,  as  it  moves  along,  arrives  at  A,  would 
pafs  through  the  tube  BC,  if  it  is  inclined  to  BD  in 
the  the  angle  BDC,  and  accompanies  the  eye  in  its 
motion  from  B  to  A  ;  and  that  it  could  not  come  to  the 
eye  placed  behind  fuch  a  tube,  if  it  had  any  other  in- 
clination to  the  line  BD.  If,  inftead  of  fuppofmg  CB 
fo  fmall  a  tube,  we  imagine  it  to  be  the  axis  of  a  lar- 
ger; then,  for  the  fame  reafon,  the  particle  of  light  at 
C  would  not  pafs  through  the  axis,  unlefs  it  is  inclined 
to  BD  in  the  angle  CBD.  In  like  manner,  if  the  eye 
moved  the  contrary  way,  from  D  towards  A,  with  the 
fame  velocity,  then  the  tube  muft  be  inclined  in  the 
angle  BCD.  Although,  therefore,  the  true  or  real 
place  of  an  object  is  perpendicular  to  the  line  in  which 
the  eye  is  moving,  yet  the  vifible  place  will  not  be  fo; 
lince  that,  no  doubt,  mull  be  in  the  direction  of  the 
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tube  ;  but  the  difference  between  the  true  and  appa- 
rent place  will  be  c.ztcris  paribus,  greater  oriels,  ac- 
cording to  the  different  proportion  between  the  velo- 
city of  light  and  thai  of  the  eye.  So  that,  if  we  could 
fuppofe  that  light  was  propagated  in  an  inftant,  then 
there  would  be  no  difference  between  the  real  and  vi- 
fible  place  of  an  object,  although  the  eye  was  in  mo- 
tion: for  in  that  cafe,  AC  being  infinite  with  refpect 
to  AD,  the  angle  ACB,  the  difference  between  the 
true  and  viiible  place,  vanishes.  But  if  light  be  pro- 
pagated in  time,  it  is  evident,  from  the  foregoing  con- 
liderations,  that  there  will  be  always  a  difference  be- 
tween the  real  and  viiible  place  of  an  object,  unlefs 
the  eye  is  moving  either  directly  towards  or  from  the 
object.  And  in  all  cafes  the  fine  of  the  difference  be- 
tween the  real  and  viiible  place  of  the  object  will  be  to 
the  fine  of  the  viiible  inclination  of  the  object  to  the 
line  in  which  the  eye  is  moving,  as  the  velocity  of  eye 
is  to  the  velocity  of  light. 

He  then  fhows,  that  if  the  earth  revolve  round  the 
fun  annually,  and  the  velocity  of  light  be  to  the  velo- 
city of  the  earth's  motion  in  its  orbit,  as  iooo  to  i, 
that  a  ftar  really  placed  in  the  very  pole  of  the  ecliptic 
would,  to  an  eye  carried  along  with  the  earth,  feem 
to  change  its  place  continually  ;  and,  neglecting  the 
fmall  difference  on  the  account  of  the  earth's  diurnal 
revolution  on  its  axis,  would  feem  to  defcribe  a  circle 
round  that  pole  every  way  diltant  from  it  3i  ;  fo  that 
its  longitude  would  be  varied  through  all  the  points  of 
the  ecliptic  every  year,  but  its  latitude  would  always 
remainthefame.  Its  right  afcenfion  would  alfo  change, 
and  its  declination,  according  to  the  different  fituation 
of  the  fun  with  refpect  to  the  equinoctial  points,  and 
its  apparent  diftance  from  the  north  pole  of  the  equa- 
tor, would  be  7'  lefs  at  the  autumnal  than  at  the  ver- 
nal equinox. 

By  calculating  exactly  the  quantity  of  abberra- 
tion  of  the  fixed  ftars  from  their  place,  he  found  that 


liriit  came  from  the  fun  tons  in  8'  i: 
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locity  is  to  the  velocity  of  the  earth  in  its  orbit  as 
10,201  to  I. 

It  mu ft  here  be  taken  notice  of,  however,  that  Mr 
Nevil  Mafkelyne,  in  attempting  to  find  the  parallax  of 
Sirius,  with  a  ten-feet  feetor,  obferved  that  by  the 
friction  of  the  plummet  line  on  the  pin  which  fufpend- 
cd  it,  and  error  of  io'',  20",  and  fometimes  30",  was 
committed.  The  pin  was  -,.'„-  of  an  inch  diameter;  and 
though  he  reduced  it  to  r\-  of  an  inch,  the  error  ftill 
amounted  to  3".  All  obfervations,  therefore,  that  have 
hitherto  been  made  in  order  to  difcover  the  parallax  of 
the  fixed  liars,  are  to  be  difregarded. 

It  is  alfo  objected,  that  the  fun  feems  to  change  his 
place  daily,  fo  as  to  make  a  tour  round  the  flary  hea- 
vens in  a  year.  But  whether  the  fun  or  earth  moves, 
this  appearance  will  be  the  fame  ,  for  when  the  earth 
is  in  any  part  of  the  heavens,  the  fun  will  appear  in  the 
oppofite.  And  therefore,  this  appearance  can  be  no 
objection  againit  the  motion  of  the  earth. 

It  is  well  known  to  every  perfon  who  has  failed  on 
fmooth  water,  or  been  carried  by  a  flream  in  a  calm, 
that,  however  faft  the  velfel  goes,  he  does  not  feel  its 


progreffive  motion.     The  motion  of  the  earth  is  in- Particular 
comparably  more  fmooth  and  uniform  than  that  of  a  Explicatioa 
fliip,  or  any  machine  made  and  moved  by  human  an  ;  oft!>eC» 
and  therefore  it  is  not  to  be  imairincd  that  we  can  feel leflial  Phc" 
its  motion.  .u^menaj 

We  find  that  the  fun,  and  tliofe  planets  on  which 
there  are  vifible  fpots,  turn  round  their  axis  .-  for  the 
fpots  move  regularly  over  their  dilks  (b.)  From  hence 
we  may  rcafonably  conclude,  that  the  other  planets  on 
which  we  fee  no  fpots,  and  the  earth,  which  is  likewife 
a  planet,  have  fuch  rotations.  But  bjring  incapable  of 
leaving  the  earth,  and  viewing  it  at  a  diflance,  and  its 
rotation  being  fmooth  and  uniform,  we  can  neither  fee 
it  move  on  its  axis  as  we  do  the  planets,  nor  feel  our-  -4I 
felves  affected  by  its  motion.  Yet  there  is  one  effect  of  Argument 
fuch  a  motion,  which  will  enable  us  to  judge  with  cer-  for  the 
tainty  whether  the  earth  revokes  on  its  axis  or  not.  earth's  mo- 
All  globes  which  do  not  turn  round  their  axis  will  be  '10°  from. 
perfect  fpheres,  on  account  of  the  equality  of  the  weight  dal  ^Eure*." 
of  bodies  on  their  furfaces;  efpecially  of  the  fluid  parts. 
But  all  globes  which  turn  on  their  axes  will  be  oblate 
fpheroids;  that  is,  their  furfaces  will  be  higher  or  far- 
ther from  the  centre  in  the  equatorial  than  in  the  polar 
regions  :  for  as  the  equatorial  parts  move  quickeft, 
they  will  recede  fartheft  from  the  axis  of  motion,  and 
enlarge  the  equatorial  diameter.  That  our  earth  is 
really  of  this  figure,  is  demon  Arable  from  the  unequal 
vibrations  of  a  pendulum,  and  the  unequal  lengths  of 
degrees  in  different  latitudes.  Since  then  the  earth  is 
higher  at  the  equator  than  at  the  poles,  the  lea,  which 
naturally  runs  downward,  or  toward  the  places  which 
are  nearefl  the  centre,  would  run  towards  the  polar  re- 
gions, and  leave  the  equatorial  parts  dry,  if  the  cen- 
trifugal force  of  thefe  parts,  by  which  the  waters  were 
carried  thither,  did  not  keep  them  from  returning. 
The  earth's  equatorial  diameter  is  36  miles  longer  than 
its  axis. 

Bodies  near  the  poles  are  heavier  than  thofe  towards  Weight  of 
the  equator,  becaufe  they  are  nearer  the  earth's  centre,  bodies  in- 
where  the  whole  force  of  the  earth's  attraction  is  accu-  creates  to- 
mulated.     They  are  alfo  heavier,  becaufe  their  centri-  w*/j, 
fugal  force  is  lefs,  on  account  of  their  diurnal  motion  P° 
being  flower.     For  both  thefe  reafons,  bodies  carried 
from    the    poles  toward    the    equator  gradually  lofe 
their  weight.      Experiments  prove,  that  a  pendulum 
which  vibrates  feconds  near  the  poles  vibrates  flower 
near  the  equator,  which  fhows  that  it  is  lighter  or  lefs 
attracted  there.   To  make  it  ofcil'late  in  the  fame  time, 
it  is  found  neceffary  to  diminifh  its  length.     By  com- 
paring the  different  lengths   of  pendulums  fwinging 
feconds  at  the  equator  and  at  London,    it  is  found 
that  a  pendulum  muft  be  2T'„-V0-  lines  fhorter  at  the 
equator  than  at  the  poles.     A  line  is  a  twelfth  part  of 
an  inch. 

If  the  earth  turned  round  its  axis  in  84  minutes  43 
feconds,  the  centrifugal  force  would  be  equal  to  the 
power  of  gravity  at  the  equator:  and  all  bodies  there 
would  entirely  lofe  their  weight.  If  the  earth  revolved 
quicker,  they  would  all  fly  off  and  leave  it. 

A  perfon  on  the  earth  can  no  more  be  fenfibJe  of  irs 
undifiurbed  motion  on  its  axis,  than  one  in  the  cabbin 

of 
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(b.)  This,  however,  muft  be  undcrflood  wiih  fome  degree  of  limitation,  as  will  evidently  appear  from 
what  has  been  already  laid  concerning  the  variable  motion  both  of  the  fpots  of  the  fun  and  planets. 
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Particular   of  a  fliip  on  fmooth  water  can  be  fenfiblcof  the  (hip's 

^Explication  motion  when  it  turns  gently  and  uniformly  round.     It 

oftheCc-  ;s  therefore  no  argument  againft  the  earth's  diurnal 

leftial  I'he-  ,notjon>  that  we  do   not  feel  it:   nor  is  the  apparent 

nomena.    ^  evolutions  of  the  celeftial  bodies  every  day  a  proof  of 

the  reality  of  thefe  motions;  for  whether  we  or  they 

revolve,  the  appearance  is  the  very  fame.     A  perfon 

looking    through   the    cabin-windows  of   a    fliip,    as 

ltrongly  fancies  the  objects  on  land  to  go  round  when 

,4-       the  (hip  turns  as  if  they  were  actually  in  motion. 

Earth'smo-      If  we  could  tranflate  ourfelves  from  planet  to  planet, 

tion  proved  we  fliould  ftill  find  that  the  flars  would  appear  of  the 

from  the  ce-fame  magnitudes,  and  at  the  fame  diftances  from  each 

dial  ap-    0-tijer>  as  they  do  to  us  here  ;  becanfe  the  width  of  the 

'"dTfTr  rcmote^  planet's  orbit  bears  no  fenlible  proportion  to 
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the  diftance  of  the  ftars.  But  then  the  heavens  would 
feem  to  revolve  about  very  different  axes  ;  and  confe- 
quently,  thofe  quiefcent  points,  which  are  our  poles  in 
the  heavens,  would  feem  to  revolve  about  other  points, 
which,  though  apparently  in  motion  as  feen  from  the 
earth,  would  be  at  reft  as  feen  from  any  other  planet. 
Thus  the  axis  of  Venus,  which  lies  at  right  angles  to 
the  axis  of  the  earth,  would  have  its  motionlefs  poles 
in  two  oppofite  points  of  the  heavens  lying  almoft  in 
our  equinoctial,  where  the  motion  appears  qnickeft, 
becaufe  it  is  feemingry  performed  in  the  greateft  circle  : 
and  the  very  poles,  which  are  at  reft  to  us,  have  the 
quickeft  motion  of  all  as  feen  from  Venus.  To  Mars 
and  Jupiter  the  heavens  appear  to  turn  round  with 
very  different  velocities  on  the  fame  axis,  whofe  poles 
are  about  231  degrees  from  ours.  Were  we  on  Jupi- 
ter, we  mould  be  at  firft  amazed  at  the  rapid  motion  of 
the  heavens  ;  the  fun  and  ftars  going  round  in  9  hours 
56  minutes.  Could  we  go  from  thence  to  Venus,  we 
fhould  be  as  much  furprifed  at  the  ilownefs  of  the  hea- 
venly motions  ;  the  fun  going  but  once  round  in  584 
hours,  and  the  ftars  in  540.  And  could  we  go  from 
Venus  to  the  moon,  we  mould  fee  the  heavens  turn 
round  with  a  yet  (lower  motion  ;  the  fun  in  708  hours, 
the  ftars  in  655.  As  it  is  impoffible  thefe  various  cir- 
cumvolutions in  fuch  different  times,  and  on  fnch  dif- 
ferent axes,  can  be  real,  fo  it  is  nnreafonable  to  fuppofe 
the  heavens  to  revolve  about  our  earth  more  than  it 
does  about  any  other  planet.  When  we  reflect  on  the 
vaft  diftance  of  the  fixed  ftars,  to  which  190,000,000 
of  miles,  the  diameter  of  the  earth's  orbit,  is  but  a 
point,  we  are  filled  with  amazement  at  the  immenfuy 
of  their  diftance.  But  if  we  try  to  frame  an  idea  of 
the  extreme  rapidity  with  which  the  ftars  muft  move, 
if  they  move  round  the  earth  in  24  hours,  the  thought 
becomes  fo  much  too  big  for  our  imagination,  that  we 
can  no  more  conceive  it  than  we  do  infinity  or  eternity. 
If  the  fun  was  to  go  round  the  earth  in  24  hours,  he 
muft  travel  upwards  of  300,000  miles  in  a  minute  :  but 
the  ftars  being  at  leaft  400,000  times  as  far  from  the 
fun  as  the  fun  is  from  us,  thofe  about  the  equator  muft 
move  400,000  times  as  quick.  And  all  this  to  ferve 
no  other  purpofe  than  what  can  be  as  fully  and  much 
morefimply  obtained  by  the  earth's  turning  round  eaft- 
ward, as  on  an  axis,  every  24  hours,  caufing  thereby 
an  apparent  diurnal  motion  of  the  fun  weftward,  and 
bringing  about  the  alternate  returns  of  day  and  night. 
As  to  the  common  objections  againft  the  earth's 
motion  on  its  axis,  they  are  all  eafily  anfwered  and  fet 
afide.    That  it  may  turn  without  being  feen  or  felt 


has  been  already  fhown.  Em  fomc  Particular 
are  apt  tu  imagine,  that  if  the  earth  turns  eaftward  (aiE*p'icatiou 
it  certainly  does  if  it  turns  at  all),  a  ball  fired  perpen-  of  '.hc  Cc" 
dicnlarly  upward  in  the  air  muft  fall  confiderably  weft- lcftl''1  "■■" 
ward  of  the  place  it  was  projected  from.  The  ohjrr- ""mc"a'  . 
tion,  which  at  firftfecms  to  have  fome  weight,  will  be 
found  to  have  none  at  all,  when  we  contider  that  the 
gun  and  ball  partake  of  the  earth's  motion  ;  and  there- 
fore the  ball  being  carried  forward  with  the  air  as 
quick  as  the  earth  and  air  turn,  muft  fall  down  on  the 
fame  place.  A  ftone  let  fall  from  the  top  of  a  main- 
maft,  if  it  meets  with  no  obftacle,  falls  on  the  deck  as 
near  the  foot  of  the  mall  when  the  fhip  fails  as  when 
it  does  not.  If  an  inverted  bottle  full  of  liquor  be 
hung  up  to  the  ceiling  of  the  cabin,  and  a  fmall  hole 
be  made  in  the  cork  to  let  the  liquor  drop  through  on 
the  floor,  the  drops  will  fall  juft  as  far  forward  on  the 
floor  when  the  fliip  fails  as  when  it  is  at  reft.  And 
gnats  or  flies  can  as  eafily  dance  among  one  another 
in  a  moving  cabin  as  in  a  fixed  chamber.  As  for 
thofe  fcripture  expreflions  which  feem  to  contradict  the 
earth's  motion,  this  general  anfwer  may  be  made  to 
them  all,  viz.  It  is  plain  from  many  inftances,  that  the 
fcriptnres  were  never  intended  to  inftruct  us  in  philo- 
fophy  or  aftronomy ;  and  therefore  on  thofe  fubjects 
expreflions  are  not  always  to  be  be  taken  in  the  literal 
fenfe,  but  for  the  molt  part  as  accommodated  to  the 
common  apprehenfions  of  mankind.  Men  of  fenfe  in 
all  ages,  when  not  treating  of  the  fciences  purpofely, 
have  followed  this  method  :  and  it  would  be  in  vain  to 
follow  any  other  in  addrefiing  ourfelves  to  the  vulgar, 
or  bulk  of  any  community.  ~4S 

The  following  experiment  will  give  a  plain  idea  of  Diurnal 
the  diurnal  or  annual  motions  of  the  earth,  together  motion  of 
with  the  different  lengths  of  days  and  nights,  and  all tlle  e*"h> 
the  beautiful  variety  of  feafons,   depending  on  thofe         '^ 
motions.  gesofth-" 

Take  about  feven  feet  of  ftrong  wire,  and  bend  it  feaf0ns, il- 
into  a  circular  form,  as  a  b  c  d,  which  being  viewed  ob-  iuftratedby 
liquely,  appears  elliptical,  as  in  the  figure.  Place  a  experiment 
lighted  candle  on  a  table  ;  and  having  fixed  one  end  of  F'g1 172- 
a  filk  thread  K  to  the  north  pole  of  a  fmall  terreftrial 
globe  H,  about  three  inches  diameter,  caufe  another 
perfon  to  hold  the  wiije  circle,  fo  that  it  may  be  paral- 
lel to  the  table,  and  as  high  as  the  flame  of  the  candle 
I,  which  fliould  be  in  or  near  the  centre.  Then  hav- 
ing twifted  the  thread  as  towards  the  left  hand,  that 
by  untwilting  it  may  turn  the  globe  round  eaftward, 
or  contrary  to  the  way  that  the  hands  of  a  watch  move, 
hang  the  globe  by  the  thread  within  this  circle,  al- 
moft contiguous  to  it ;  and  as  the  thread  untwifts,  the 
globe  (which  is  enlightened  half  round  by  the  candle 
as  the  earth  is  by  the  fun)  will  turn  round  its  axis,  and 
the  different  places  upon  it  will  be  carried  through  the 
light  and  dark  hemifphercs,  and  have  the  appearance 
of  a  regular  fucceflion  of  days  and  nights,  as  our  earth 
has  in  reality  by  fuch  a  motion.  As  the  globe  turns, 
move  your  hand  flowly,  fo  as  to  carry  the  globe  round 
the  candle  according  to  the  order  of  the  letters  abed, 
keeping  its  centre  even  with  the  wire  circle  ;  and  you 
will  perceive,  that  the  candle,  being  ftill  perpendicular 
to  the  equator,  will  enlighten  the  globe  from  pole  to 
pole  in  its  whole  motion  round  the  circle  ;  and  that 
every  place  on  the  globe  goes  equally  through  the 
light  and  the  dark,  as  it  turns  round  by  the  untwiit- 
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Particular  ing  of  the  thread,  and  therefore  has  a  perpetual  eqm- 
Explicatlon  nox.  The  globe  thus  turning  round  reprefents  the 
earth  turning  round  its  axis  ;  and  the  motion  ot  the 
'  globe  round  the  candle  represents  the  earth's  annual 
i  motion  round  the  Inn  ;  and  lhows,  that  if  the  earth's 
orbit  had  no  inclination  to  its  axis,  all  the  days  and 
nights  of  the  year  would  be  equally  long,  and  there 
would  be  no  different  feafons.  Hence  alfo  it  appears 
why  the  planets  Mars  and  Jupiter  have  a  perpetual  e- 
quinox, namely,  becanfe  their  axes  are  perpendicular  to 
the  planes  of  their  orbits,  as  the  thread  round  which  the 
globe  turns  in  this  experiment  is  perpendicular  to  the 
plane  of  the  area  inclofcd  by  the  wire. — But  now  de- 
fire  the  peribn  who  holds  the  wire  to  hold  it  obliquely 
in  the  poiition  ABCD,  raifmg  the  fide  25  juft  as  much 
as  he  depretTes  the  fide  vf,  that  the  flame  may  be  ftill 
in  the  plane  of  the  circle  ;  and  twilling  the  thread  as 
before,  that  the  globe  may  turn  round  its  axis  the  fame 
way  as  yon  carry  it  round  the  candle  ;  that  is,  from 
weft  to  eaft  ;  let  the  globe  down  into  the  lowermoft 
part  of  the  wire  circle  at  vf  :  and  if  the  circle  be  pro- 
perly inclined,  the  candle  will  fhine  perpendicularly 
on  the  tropic  of  Cancer;  and  the  frigid  zone,  lying 
within  the  arctic  or  north  polar  circle,  will  be  all  in 
the  light,  as  in  the  figure  :  and  will  keep  in  the  light 
let  the  globe  turn  round  its  axis  ever  fo  often.  From 
t'.ie  equator  to  the  north  polar  circle,  all  the  places  have 
longer  days  and  lhorter  nights  ;  but  from  the  equator 
to  the  fouth  polar  circle,  juft  the  reverfe.  The  fun 
does  not  fet  to  any  part  of  the  north  frigid  zone,  as 
iliown  by  the  candle's  fhining  on  it,  fo  that  the  motion 
of  the  globe  can  carry  no  place  of  that  zone  into  the 
dark  ;  and  at  the  fame  time  the  fouth  frigid  zone  is 
involved  in  darknefs,  and  the  turning  of  the  globe 
brings  none  of  its  places  into  the  light.  If  the  earth 
were  to  continue  in  the  like  part  of  its  orbit,  the  fun 
would  never  fet  to  the  inhabitants  of  the  north  frigid 
zone,  nor  rife  to  thofe  of  the  fouth.  At  the  equator, 
it  would  be  always  equal  day  and  night  ;  and  as  places 
are  gradually  more  and  more  diftant  from  the  equator 
towards  the  ar&ic  circle,  they  would  have  longer  days 
and  lhorter  nights;  whillt  thofe  on  the  fouth  fide  of 
the  equator  would  have  their  nights  longer  than  their 
days.  In  this  cafe,  there  would  be  continual  fnmmer 
on  the  north  fide  of  the  equator,  and  continual  winter 
on  the  fouth  fide  of  it. 

But  as  the  globe  turns  round  its  axis,  move  your 
hand  (lowly  forward,  fo  as  to  carry  the  globe  from  H 
towards  E,  and  the  boundary  of  light  and  darknefs 
will  approach  towards  the  north  pole,  and  recede  to- 
wards the  fouth  pole  ;  the  northern  places  will  go 
through  lefs  and  lefs  of  the  light,  and  the  fouihern 
places  through  more  and  more  of  it  ;  (howing  how  ihe 
northern  days  decreafe  in  length  and  the  fouthern  days 
increafe,  whilft  the  globe  proceeds  from  H  to  E. 
When  the  globe  is  at  E,  it  is  at  a  mean  Hate  between 
the  lowed  and  higheft  parts  of  its  orbit;  the  candle  is 
directly  over  the  equator,  the  boundary  of  light  and 
darknefs  juft  reaches  to  both  the  poles,  and  all  places 
<vi  ti:c  globe  co  equally  through  the  lifht  and  dark 
hemifpheres,  mowing  that  the  days  and  nights  are  then 
equal  to  all  p'aces  of  the  earth,  the  poles  only  except- 
ed ;  for  the  fun  is  ihcn  fetting  to  the  north  pole  and 
riling  to  the  fouth  pole. 

Continue  moving  the  globe  forward,  and  as  it  goes 


through  the  quarter  A,  the  north  pole  recedes  ftill  far-  Particular 
thcr  into  the  dark  hemi  phcre,  and  the  fou'.h  pole  ad-  Explicatio» 
vances  more  into  the  light,  as  the  globe  comet;  nearer  oi tJle  Ce* 
to   25  :  and  when  it  comes  there  at  F,  the  candle  is  1'Ile' 

directly  over  the  tropic  of  Capricorn  ;  the  days  are  at  . 

the  fhorieft  and  nights  at  the  longeft,  in  the  northern 
hemifphere,  all  the  way  from  the  equator  to  the  arctic 
circle  ;  and  the  reverfe  in  the  fouthern  hemifphere 
from  the  equator  to  the  antarctic  circle ;  within  which 
circles  it  is  dark  to  the  north  frigid  zone  and  light  to 
the  fouth. 

Continue  both  motions ;  and  as  the  globe  moves 
through  the  quarter  B,  the  north  pole  advances  to- 
wards the  light,  and  the  fouth  pole  recedes  towards  the 
dark  ;  the  days  lengthen  in  the  northern  hemifphere 
and  ihorten  in  the  fouthern;  and  when  the  globe  comes 
to  G,  the  candle  will  be  again  over  the  equator  (as 
when  the  globe  was  at  E),and  the  daysand  nights  will 
again  be  equal  as  formerly  ;  and  the  north  pole  will 
be  juft  coming  into  the  light,  the  fouth  pole  going  out 
of  it. 

Thus  we  fee  the  reafon  why  the  days  lengthen  and 
Ihorten  from  the  equator  to  the  polar  circles  every 
year  ;  why  there  is  foilietimes  no  day  or  night  for 
many  turnings  of  the  earth,  within  the  polar  circles  ; 
why  there  is  but  one  day  and  one  night  in  the  whole 
year  at  the  poles  ;  and  why  the  days  and  nights  are 
equally  long  all  the  year  round  at  the  equator,  which 
is  always  equally  cut  by  the  circle  bounding  light  and 
darknefs. 

The  inclination  of  an  axis  or  orbit  is  merely  relative, 
becaufc  we  compare  it  with  foiwe  other  axis  or  orbit 
which  we  coniider  as  not  inclined  at  all.  Thus,  our 
horizon  being  level  to  us,  whatever  place  of  the  earth 
wc  are  upon,  we  confider  it  as  having  no  inclination  ; 
and  yet,  if  we  travel  90  degrees  from  that  place,  we 
fhall  then  have  an  horizon  perpendicular  to  the  former; 
but  it  will  ftill  be  level  to  us.  ,4j 

Let  us  now  take  a  view  of  the  eanh  in  its  annual  Different 
courfe  round  the  fun,  confidering  its  orbit  as  having  nofcafous  pa- 
inclination  ;  and  its  axis  as  inclining  21^  degrees  from  ticularly 
a  line  perpendicular  to  the  plane  of  its  orbit,  and  keep-  exPlaluei 
ing  the  fame  oblique  direction  in  all  parts  of  its  annual 
courfe  ;  or,  as  commonly  termed,  keeping  always  pa- 
rallel toitfelf. 

Let  a,  b,  c,  d,  e,  f,g,  /;,  be  the  earth  in  eight  diffe-  Fig.  I?* 
rent  parts  of  its  orbit,  equidiitant  from  one  another  ; 
Nj  its  axis,  N  its  north  pole,  j  its  fouth  pole,  and  S 
the  fun  nearly  in  the  centre  of  the  earth's  orbit.  As 
the  earth  goes  round  the  fun  according  to  the  order  of 
the  letters  abed,  &c.  its  axis  Nj  keeps  the  fame  ob- 
liquity, and  is  ftill  parallel  to  the  line  MKr.  When 
the  earth  is  at  a,  its  north  pole  inclines  towards  the 
fun  S,  and  brings  all  the  northern  places  more  into  the 
light  than  at  any  other  time  of  the  year.  But  when 
the  earth  is  at  e  in  the  oppofite  time  of  the  year,  the 
north  pole  declines  from  the  fun,  which  occafions  the 
northern  places  to  be  more  in  the  dark  than  in  the 
light,  and  the  reverfe  at  the  fouthern  places  ;  as  is  evi- 
dent by  the  figure  which  is  taken  from  Dr  Long's  a- 
ftronomy.  "When  the  earth  is  either  at  c  or g,  its  axis 
inclines  not  cither  to  or  from  the  fun,  but  lies  fide- 
wife  to  him,  and  then  the  poles  are  in  the  boundary  of 
light  and  darknefs ;  and  the  fun,  being  directly  over 
the  equator,  makes  equal  day  and  night  at  all  places. 

When 
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Particular  When  the  earth  is  at  i,  it  is  half-way  between  the 
Xxplication  fummer  folflice  and  harveft  equinox  ;  when  it  is  at  d, 
of  ?ne  9e~  n  >s  half-way  from  the  harvelt  equinox  to  the  winter 
Jeftial  Phe-  f0]fl-;ce  .  at  y^  ha.lf-way  from  the  winter  folflice  to  tiie 
Bomcru.  ^  fpr;ng  equinox  ;  and  at  h,  half-way  from  the  fpring 
equinox  to  the  fummer  folflice. 

From  this  oblique  view  of  the  earth's  orbit,  let  us 
fuppofe  onrfelves  to  be  raifed  far  above  it,  and  placed 
jult  over  its  centre  S,  looking  down  upon  it  from  its 
north  pole  ;  and  as  the  earth's  orbit  differs  but  very 
little  from  a  circle,  we  (hall  have  its  figure  in  fuch  a 
Tfg.  i77<  view  reprefented  by  the  circle  ABCDEFG.  Let 
us  fuppofe  this  circle  to  be  divided  into  12  equal  parts, 
called  figns,  having  their  names  affixed  to  them  ;  and 
each  fign  into  30  equal  parts,  called  degrees,  number- 
ed 10,  20,  30,  as  in  the  outermoft  circle  of  the  figure, 
which  reprefents  the  great  ecliptic  in  the  heavens. 
The  earth  is  iliown  in  eight  different  pofitions  in  this 
circle ;  and  in  each  pofition  M  is  the  equator,  T  the 
tropic  of  Cancer,  the  dotted  circle  the  parallel  of  Lon- 
don, U  the  arftic  or  north  polar  circle,  and  P  the 
north  pole,  where  all  the  meridians  or  hour-circles 
meet.  As  the  earth  goes  round  the  fun,  the  north 
pole  keeps  conftantly  towards  one  part  of  the  heavens, 
as  it  keeps  in  the  figure  towards  the  right-hand  fide  of 
the  plate. 

When  the  earth  is  at  the  beginning  of  Libra,  name- 
ly on  the  20th  of  March,  in  this  figure  the  fun  S  as 
feen  from  the  earth,  appears  at  the  beginning  of  A- 
ries  in  the  oppofite  part  of  the  heavens,  the  north  pole 
is  j uft  coming  into  the  light,  and  the  fun  is  vertical  to 
the  equator  ;  which,  together  with  the  tropic  of  Can- 
cer, parallel  of  London,  and  arftic  circle,  are  all  e- 
qually  cut  by  the  circle  bounding  light  and  darknefs, 
coinciding  with  the  fix-o'clock  hour-circle,  and  there- 
fore the  days  and  nights  are  equally  long  at  all  places  : 
for  every  part  of  the  meridian  MTLa  comes  into  the 
light  at  fix  in  the  morning,  and,  revolving  with  the 
earth  according  to  the  order  of  the  hour-letters,  goes 
into  the  dark  at  fix  in  the  evening.  There  are  24 
meridians  or  hour-circles  drawn  on  the  earth  in  this  fi- 
gure, to  Ihow  the  time  of  fun-rifingandfettingat  differ- 
ent feafons  of  the  year. 

As  the  earth  moves  in  the  ecliptic  according  to  the 
order  of  the  letters  ABCD,  &c.  through  the  figns 
Libra,  Scorpio,  and  Sagittarius,  the  north  pole  P 
comes  more  and  more  into  the  light ;  the  days  increafe 
as  the  nights  decreafe  in  length,  at  all  places  north  of 
the  equator  Mi  which  is  plain  by  viewing  the  earth 
at  b  on  the  5th  of  May,  when  it  is  in  the  15th  degree 
of  Scorpio,  and  the  fun  as  feen  from  the  earth  appears 
in  the  15th  degree  of  Taurus.  For  then  the  tropic  of 
Cancer  T  is  in  the  light  from  a  little  after  five  in  the 
morning  till  almofl  fevenin  the  evening;  the  parallel  of 
London,  from  half  an  hour  pall  four  till  half  an  hour 
pall  feven  ;  the  polar  circle  U,  from  three  till  nine ; 
and  a  large  track  round  the  north  pole  P  has  day  all 
the  24  hours,  for  many  rotations  of  the  earth  on  its 
axis. 

When  the  earth  comes  to  c  (fig.  174.)  at  the  be- 
ginning of  Capricorn,  and  the  fun  as  feen  from  the 
earth  appears  at  the  beginning  of  Cancer,  on  the  21ft  of 
June,  as  in  this  figure,  it  is  in  the  pofition  C  in  fig.  1  77 ; 
and  its  north  pole  inclines  towards  the  fun,  foas  to  bring 
all  the  north  frigid  zone  into  the  light,  and  the  northern 
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parallels  of  latitude  more  into  the  light  than  the  dark 
from  the  equator  to  the  polar  circle;  and  the  more  foas 
they  arc  farther  from  the  equator,  The  tropic  of  Can- 
cer is  in  tlie  light  from  five  m  the  morning  till  feven  at 
night,  the  parallel  nt  London  from  a  quarter  before 
four  till  a  quarter  atur  right;  and  the  polar  circle  jnft 
coaches  the  dark,  fa  that  the  fun  has  only  iht  lower 
half  of  his  difk  hid  from  the  inhabitants  on  that  cir- 
cle tor  a  few  minutes  about  midnight,  fuppofing  no  in- 
equalities in  the  horizon,  and  no  refractions. 

A  bare  view  of  the  figure  is  enough  to  fhow,  that  as 
the  earth  advances  Irom  Capricorn  towards  Arits,  and 
the  fun  appears  to  move  from  Cancer  towards  Li- 
bra, the  north  pole  recedes  from  the  light,  which  caufes 
the  days  to  decreafe  and  the  nights  to  increafe  in 
length,  till  the  earth  comes  to  the  beginning  of  Aries, 
and  then  they  are  equal  as  before ;  for  the  boundary  of 
light  and  darknefs  cuts  the  equator  and  all  its  parallels 
equally,  or  in  halves.  The  north  pole  then  goes  into 
the  dark,  and  continues  therein  until  the  earth  goes  half- 
way round  its  orbit  ;  or,  from  the  23d  of  September 
till  the  20th  of  March.  In  the  middle  between  thefe 
times,  viz.  on  the  22d  of  December,  the  north  pole  is 
as  far  as  it  can  be  in  the  dark,  which  is  23'.  degrees, 
equal  to  the  inclination  of  the  earth's  axis  Hum  a  per- 
pendicular to  its  orbit:  and  then  the  northern  parallels 
are  as  much  in  the  dark  as  they  were  in  the  light  on 
the  2itt  of  June  ;  the  winter  nights  being  as  long  as 
the  fummer  days,  and  the  winter  days  as  fhort  as  the 
fummer  nights.  Here  it  muit,  be  noted,  that  of  all  that 
has  been  laid  of  the  northern  hemifphere,  the  con- 
trary mufl  be  underflood  of  the  fouthcrn  ;  for  on  dif- 
ferent fides  of  the  equator  the  feafons  are  contrary,  be- 
caufe,  when  the  northern  hemifphere  inclines  towards 
the  fun,  the  fouthern  declines  from  him. 

The  earth's  orbit  being  elliptical,  and  the  fun  con- 
ftantly keeping  in  its  lower  focus,  which  is  1,617,941 
miles  from  the  middle  point  of  the  longer  axis,  the  earth 
comes  twice  fo much, or  3,235,882  miles  nearer  thefun 
at  one  time  of  the  year  than  at  another  ;  for  the  fun 
appearing  under  a  larger  angle  in  our  winter  than  fum- 
mer, proves  that  the  earth  is  nearer  the  fun  in  winter. 
But  here  this  natural  queftion  will  arife,  Why  have  we 
not  the  hottefl  weather  when  the  earth  is  neared  the 
fun  ?  In  anfwer  it  mufl  be  obferved,  that  the  eccentri- 
city of  the  earth's  orbit,  or  1,617,941  miles,  bears 
no  greater  proportion  to  the  earth's  mean  diflancc  from 
the  fun  than  17  does  to  1000 ;  and  therefore  this 
fmall  difference  of  diftance  cannot  occalion  any  great 
difference  of  heat  or  cold.  But  the  principal  caufe  ©f 
this  difference  is,  that  in  winter  the  fun's  rays  fall  fa 
obliquely  upon  us,  that  any  given  number  of  them  is 
fpread  over  a  much  greater  portion  of  the  earth's  fur- 
face  where  we  live ;  and  therefore  each  point  mufl:  then 
have  fewer  rays  than  in  fummer.  Moreover,  there 
comes  a  greater  degree  of  cold  in  the  long  winter- 
nights  than  there  can  return  of  heat  in  fo  fhort  days; 
and  on  both  thefe  accounts  the  the  cold  mufl  increafe.  But 
in  fummer  the  fun's  rays  fall  more  perpendicularly  upon 
us ;  and  therefore  come  with  greater  force,  and  in 
greater  numbers,  on  the  fame  place  ;  and  by  their  long 
continuance,  a  much  greater  degree  of  heat  it  impart- 
ed by  day  than  can  fly  off  by  night.  Befides,  thofe 
parts  which  are  once  heated,  retain  the  heat  for  fome 
time  i  which,  with  the  additional  heat  daily  imparted, 

makes 


5' 9 

Particular 

Explication 
of  the  Ce- 

1'hc- 
non.cna. 


/» 


347 
Why  the 
fun  appears 
bigger  in 
winter  than 
in  fumsner. 


520 

Particular 

Explication 


A 


T      R 


O       N       O       M       Y. 


Sett.  V. 


348 

Prcceffion 
of  the  cqui 
noxcs ex- 
plained. 
Fig.  181 


makes  it  continue  to  increafe,  though  the  fun  declines 
towards  the  fouth  :  and  this  is  the  reafon  why  July  is 
hotter  than  June,  although  the  fun  has  withdrawn 
from  the  fummer  tropic;  as  we  find  it  is  generally 
hotter  at  three  in  the  afternoon,  when  the  fun  has  gone 
towards  the  weft,  than  at  noon  when  he  is  on  the  me- 
ridian. Likewife  thofe  places  which  are  well  cooled 
require  time  to  be  heated  again;  for  the  fun's  rays  do 
not  heat  even  the  furface  of  any  body  till  they  hare 
been  fome  time  upon  it.  And  therefore  we  find  Janu- 
ary for  the  mod  part  colder  than  December,  although 
the  fun  has  withdrawn  from  the  winter  tropic,  and  be- 
gins to  dart  his  beams  more  perpendicularly  upon  us. 
An  iron  bar  is  not  heated  immediately  upon  being  in 
the  fire,  nor  grows  cold  till  fome  time  after  it  has  been 
taken  out. 

It  has  been  already  obferved,  that  by  the  earth's  mo- 
tion on  its  axis,  there  is  more  matter  accumulated  all 
around  the  equatorial  parts  than  any  where  elfe  on  the 
earth. 

The  fun  and  moon,  by  attracting  this  redundancy 
of  matter  bring  the  equator  fooner  under  them  in  eve- 
ry return  towards  it,  than  if  there  was  no  fuch  accu- 
mulation. Therefore,  if  the  fun  fets  out,  as  from  any 
flar  or  other  fixed  point  in  the  heavens,  the  moment 
when  he  is  departing  from  the  equinoctial  or  from  ei- 
ther tropie,  he  will  come  to  the  fame  equinox  or  tro- 
pic again  20  min.  1  Jl  fee.  of  time,  or  50  feconds  of  a 
degree,  before  he  completes  his  courfe,  fo  as  to  arrive 
at  the  fame  fixed  ftar  or  point  from  whence  he  fet  out. 
For  the  equinoctial  points  recede  jo  feconds  of  a  de- 
gree weftward  every  year,  contrary  to  the  fun's  an- 
nual progreffive  motion. 

When  the  fun  arrives  at  the  fame  equinoctial  or  fol- 
ftitial  point,  he  fmifhes  what  we  call  the  Tropical Tear; 
which,  by  obfervation,  is  found   to  contain   365  days 

5  hours  48  minutes  57  feconds:  and  when  he  arrives 
at  the  fame  fixed  ftar  again,  as  feen  from  the  earth, he 
completes  the  fidereal  year,  which  contains  365  days 

6  hours  9  minutes  14^  feconds.  The  fidereal  year 
is  therefore  20  minutes  171  feconds  longer  than  the 
folar  or  tropical  year,  and  9  minutes  14^  feconds  longer 
than  the  Julian  or  the  civil  year,  which  we  ftate  at 
365  days  6  hours,  fo  that  the  civil  year  is  almoft  a  mean 
between  the  fidereal  and  tropical. 

As  the  fun  defcribes  the  whole  ecliptic,  or  36c  de- 
grees, in  a  tropical  year,  he  moves  ;o'  8"  of  a  degree 
every  day  at  a  mean  rate;  and  confequently  50"  of  a 
degree  in  20  minutes  1 7^  feconds  of  time:  therefore 
he  will  arrive  at  the  fame  equinox  or  folltice  when  he 
is  50"  of  a  degree  fliort  of  the  fame  ftar  or  fixed  point 
in  the  heavens  from  which  he  fet  out  the  year  before. 
So  that,  with  refpect  to  the  fixed  ftars,  the  fun  and  e- 
quinoctial  points  fall  back  (as  it  were)  30  degrees  in 
2160  years,  which  will  make  the  ftars  appear  to  have 
gone  30  deg.  forward  with  refpect  to  the  figns  of  the 
ecliptic  in  that  time  :  for  the  fame  figns  always  keep 
in  the  fame  points  of  the  ecliptic,  without  regard  to  the 
conftellations. 

To  explain  this  by  a  figure,  let  the  fun  be  in  con- 
■  junction  with  a  fixed  ftar  at  S,  fuppofc  in  the  30th 
degree  of  ft ,  at  any  given  time.  Then,  making 
2160  revolutions  through  the  ecliptic  VWX,  at  the 
end  of  fi>  many  fidereal  years,  he  will  be  found  again 
at  S:    but  at  the   end  of  fo  many   Julian  years,  he 
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will  be  found  at  M,  fhort  of  S  :  and  at  .the  end  of  fo  Particular 
many  tropical  years  he  will  be  found  lhort  of  M,  in  the  Explicatioa 
30th  deg.  of  Taurus  at  T,  which  has  receded  back  ffn'h,eJre' 
from  S  to  T  in  that  lime,  by  the  prcceflion  of  the  e 
quinoctial  points  7"  Aries  and    it   Libra.     The  arc 
ST  will  be  equal  to  the  amount  of  the  preceflion  of 
the  equinox  in  2160  years,  at  the  rate  of  the  50"  of  a 
degree,  or  20  minutes  17^  feconds  of  time  annually 
this,  info  many  years,  makes  30  days  io^  hours,  which 
is  the  difference  between  2160  fidereal  and  tropical 
years  ;  and  the  arc  MT  will  be  equal  to  the  fpace  mo 
ved  through  by  the  fun  in  2160  times  11  min.  8  fee.  or 
16  days  13  hours  48  minutes,  which  is  the  difference 
between  2160  Julian  and  tropical  years.  349 

The  anticipation  of  the  equinoxes,  and  confequcnt-  Anticipa- 
ly  of  the  feafons,  is  by  no  means  owing  to  the  precef-  tion  of  the 
fion  of  the  equinoctial  and  folftitial  points  in  the  hea-  equinoxes 
vens  (which  can  only  affect  the  apparent  motions,  places,  exPlainciU 
and  declinations,  of  the  fixed  ftars),  bntto  the  difference 
between  the  civil  and  folar  year,  which  is  11  minutes 
3  feconds  ;  the  civil  year  containing  365  days  6  hours, 
and  the  folar  year  365  days  5  hours  48  minutes  57  fe- 
conds. 

The  above  11  minutes  3  feconds,  by  which  the  ci- 
vil or  Julian  year  exceeds  the  folar,  amounts  to  11  days 
in  1433  years;  and  fo  much  our  feafons  have  fallen 
back  with  refpect  to  the  days  of  the  months,  fince  the 
time  of  the  Nicene  council  in  A.  D.  325  j  and  there- 
fore, in  order  to  bring  back  all  the  fafts  and  feftivals  to 
the  days  then  fettled,  it  was  requifite  to  fupprefs  11  no- 
minal days  :  and,  that  the  fame  feafons  might  be  kept 
to  the  fame  times  of  the  year  for  the  future,  to  leave 
out  the  biflextile-day  in  February  at  the  end  of  every 
century  of  years  not  divifible  by  4;  reckoning  them 
only  common  years,  as  the  17th,  18th,  and  19th  cen- 
turies, viz.  the  years  1700,  1800,  1900,  &c.  becaufe 
a  day  intercalated  every  fourth  year  was  too  much  ; 
and  retaining  the  biffextile-day  at  the  end  of  thofe  cen- 
turies of  years  which  are  divifible  by  4,  as  the  16th, 
20th,  and  24th  centuries,  v-iz.  the  years  1600,  2000, 
2400,  &c.  otherwife,  in  length  of  time,  the  feafons 
fhould  be  quite  reverfed  with  regard  to  the  months  of 
the  year;  though  it  would  have  required  near  23,783 
years  to  have  brought  about  fuch  a  total  change.  If 
the  earth  had  made  exactly  3651  diurnal  rotations  on 
its  axis,  whilft  it  revolved  from  any  equinoctial  or  fol- 
ftitial point  to  the  fame  again,  the  civil  and  folar  years 
would  always  have  kept  pace  together,  and  the  ftyle 
would  never  have  needed  any  alteration. 

Having  thus  mentioned  the  caufe  of  the  preceflion  of 
the  equinoctial  points  in  the  heavens,  w;hich  occafions 
a  flow  deviation  of  the  earth's  axis  from  its  paral- 
lelifm,  and  thereby  a  change  of  the  declination  of  the 
ftars  from  the  equator,  together  with  a  flow  apparent 
motion  of  the  ftars  forward  with  refpect  to  the  figns  of 
the  ecliptic,  we  fliall  now  explain  the  phenomena  by  a 
diagram. 

Let  NZSVL  be  the  earth,  SONA  its  axis  produ-  Fig.  i8», 
ced  to  the  ftary  heavens,  and  terminating;  in  A,  the 
prefent  north  pole  of  the  heavens,  which  is  vertical  to 
N  the  north  pole  of  the  earth.  Let  EO$)  be  the  e- 
quator,  TsZ  the  tropic  of  Cancer,  and  VT  Vf  the 
tropic  of  C  npicorn  ;  VOZ  the  ecliptic,  and  DO  its 
axis,  both  which  arc  immoveable  among  the  ftars.  But 
as  the  equinoctial  points  recede  in  the  ecliptic,  the  earth's 
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axis  SON  is  in  motion  upon  the  earth's  eentre  O,  in 
fiich  a  manner  as  to  defcribe  the  double  cone  NO«  and 
SO/,  round  the  axis  of  the  ecliptic  BO,  in  the  time 
that  the  equinoctial  points  move  quite  round  the  ec- 
liptic, which  is  25,920  years  ;  and  in  that  length  of 
time,  the  north  pole  of  the  earth's  axis  produced,  de- 
fcribes  the  circle  ABCDA  in  the  (tarry  heavens,  round 
the  pole  of  the  ecliptic,  which  keeps  immoveable  in  the 
centre  of  that  circle.  The  earth's  axis  being  23;  de- 
grees inclined  to  the  axis  of  the  ecliptic,  the  circle 
ABCDA  defcribed  by  the  north  pole  of  the  earth's 
axis  produced  to  A,  is  47  degrees  in  diameter,  or  dou- 
ble the  inclination  of  the  earth's  axis.  Inconfequence 
of  this,  the  point  A,  which  at  prefent  is  the  north  pole 
of  the  heavens,  and  near  to  a  ftar  of  the  fecond  magni- 
tude in  the  tail  of  the  conftellation  called  the  Little  Bear, 
mult  be  deferted  by  the  earth's  axis  ;  which  moving 
backwards  a  degree  every  72  years,  will  be  directed  to- 
wards the  ftar  or  point  B  in  6480  years  hence ;  and  in 
double  of  that  time,  or  in  12,960  years,  it  will  be  di- 
rected towards  the  ftar  or  point  C,  which  will  then  be  the 
north  pole  of  the  heavens,  although  it  is  at  prefent  8^ 
degrees  fouth  of  the  zenith  of  London  L.  The  pre- 
fent pofition  of  the  equator  EOQ,will  then  be  changed 
into  eOq,  the  tropic  of  Cancer  T  25  Z  ;  into  Wgs,  and 
the  tropic  of  Capricorn  VT  vf  into  /vf  Z ;  as  is  evident 
by  the  figure.  And  the  fun,  in  the  fame  part  of  the 
heavens  where  he  is  now  over  the  earthly  tropic  of  Ca- 
pricorn, and  makes  the  ihorteft  days  and  longeft  nights 
in  the  northern  hemifphere,  will  then  be  over  the  earth- 
ly tropic  of  Cancer,  and  make  the  days  longeft  and 
nights  Ihorteft.  So  that  it  will  require  12,960  years 
yet  more,  or  25,920  from  the  then  prefent  time,  to 
bring  the  north  pole  N  quite  round,  fo  as  to  be  direct- 
ed toward  that  point  of  the  heavens  which  is  vertical 
to  it  at  prefent.  And  th'en,  and  not  till  then,  the  fame 
ftars  which  at  prefent  defcribe  the  equator,  tropics, 
and  polar  circles,  &c.  by  the  earth's  diurnal  motion, 
will  defcribe  them  over  again. 

From  the  (hifting  of  the  equinoctial  points,  and  with 
them  all  the  figns  of  the  ecliptic,  it  follows  that  thofc 
ftars  which  in  the  infancy  of  altronomy  were  in  Aries 
are  new  got  into  Taurus ;  thofe  of  Taurus  into  Gemi- 
ni, &c.  Hence  likewife  it  is  that  the  ftars  which  rofe 
or  fet  at  any  particular  feafon  of  the  year,  in  the  times 
of  Hefiod,  Eudoxus,  Virgil,  Pliny,  &c.  by  no  means 
anfwer  at  this  time  to  their  defcriptions. 

The  moon  is  not  a  planet,  but  only  a  fatellite  or  at- 
tendant of  the  earth,  going  round  the  earth  from 
change  to  change  in  29  days  12  hours  and  44  minutes, 
and  round  the  fun  with  it  every  year.  The  moon's  dia- 
meter is  2,180  miles ;  and  her  diftance  from  the  earth's 
centre  is  240,000.  She  goes  round  her  orbit  in  27  days 
7  hours  43  minutes,  moving  about  2290  miles  every 
hour;  and  turns  round  her  axis  exactly  in  the  time  that 
Ihe  goes  round  the  earth,  which  is  the  reafon  of  her 
keeping  always  the  fame  fide  towards  us,  and  that  her 
day  and  night  taken  together  is  as  long  as  our  lunar 
month. 

The  moon  is  an  opaque  globe  like  the  earth,  and 
mines  only  by  reflecting  the  light  of  the  fun:  there- 
fore, whilft  that  half  of  her  which  is  towards  the  fun  is 
enlightened,  the  other  half  mud  be  dark  and  invilible. 
Hence  (lie  difappears  when  (lie  comes  between  us  and  the 
fun  ;  becaufe  her  dark  fide  is  then  towards  us.  When 
Vol.  II. 


(he  is  gone  a  little  way  forward,  we  fee  a  little  of  her  Particular 
enlightened  fide  :  which  (till  increafes  to  our  view  as  Explication 
(lie  advances  forward,  until  (he  comes  to  be  oppolite  to  °'ftt.'le  ^c" 
the  fun;  and  then  her  whole  enlightened  fide  is  towards  the" 

the  earth,  and  (lie  appears  with  a  round  illumined  orb,  - 

which  we  call  the  full  moon ;  her  dark  fide  being  then 
turned  away  from  the  earth.  From  the  full  die  feems 
to  decreafe  gradually  as  (lie  goes  through  the  other  half 
of  her  courfe ;  (liowing  us  lefs  and  lefs  of  her  enlight- 
ened fide  every  day,  till  her  next  change  or  conjunction 
with  the  fun,  and  then  Ihe  difappears  as  before. 

The  moon  has  fcarce  any  difference  of  fealbns  :  her 
axis  being  almoft'perpendicolar  to  the  ecliptic.  What 
is  very  lingular,  one  half  of  her  has  no  darknefs  at  all ; 
the  earth  conilantly  affording  it  a  ftrong  light  in  the 
fun's  abfence  ;  while  the  other  half  has  a  fortnight's 
darknefs  and  a  fortnight's  light  by  turns.  ,,x 

Our  earth  is  thought  to  be  a  moon  to  the  moon  ;  Earth  ap- 
waxing  and  waning  regularly,  but  appearing  13  times  pears  a 
as  big,  and  affording  her  13  times  as  much  light  as  Ihe  tnoon  to 
does  us.     When  (lie  changes  to  us,  the  earth  appears  our  m08n- 
full  to  her  :  and  when  (he  is  in  her  fiift  quarter  to  us, 
the  earth  is  in  its  third  quarter  to  her  ;  and  vice  verfa. 

But  from  one  half  of  the  moon  the  earth  is  never 
feen  at  all :  from  the  middle  of  the  other  half,  it  is  al- 
ways feen  over  head  ;  turning  round  alniolt  30  times  as 
quick  as  the  moon  does.  From  the  circle  which  limits 
our  view  of  the  moon,  only  one  half  of  the  earth's  fide 
next  her  is  feen  ;  the  other  half  being  hid  below  the 
horizon  of  all  places  on  that  circle.  To  her  the  eanh 
feems  to  be  the  biggeft  body  in  the  univerfe  ;  for  it  ap- 
pears 13  times  as  big  as  (lie  does  to  us. 

As  the  earth  turns  round  its  axis,  the  feveral  conti- 
nents, feas,  and  iflands,  appear  to  the  moon's  inhabi- 
tants like  fo  many  fpots  of  different  forms  and  bright- 
nefs,  moving  over  its  furface  ;  but  much  fainter  at  fome 
times  than  others,  as  our  clouds  cover  them  or  leave 
them.  By  thefe  (pots  the  Lunarians  can  determine  the 
time  of  the  earth's  diurnal  motion,  juft  as  we  do  the 
motion  of  the  fun  :  and  perhaps  they  meafure  their  time 
by  the  motion  of  the  earth's  fpots;  for  they  cannot 
have  a  truer  dial.  ... 

The  moon's  axis  is  fo  nearly  perpendicular  to  the  How  the 
ecliptic,  that  the  fun  never  removes  fenfibly  from  her  Lunar  in- 
equator  ;  and  the  obliquity  of  her  orbit,  which  is  next  habitants 
to  nothing  as  feen  from  the  fun,  cannot  caufe  the  fun 
to  decline  fenlibiy  from  her  equator.  Yet  her  inhabi 
tants  are  not  deititute  of  means  for  afcertaining  the 
length  of  their  year,  though  their  method  and  ours  mnft 
differ.  For  we  can  know  the  length  of  our  year  by  the 
return  of  our  equinoxes ;  but  the  Lunarians,  having  al- 
ways equal  day  and  night,  muft  have  recourfe  to  an- 
other method  :  and  we  may  fuppofe,  they  meafure  their 
year  by  obferving  when  either  of  the  poles  of  our  earth 
begins  to  be  enlightened  and  the  ot!"*Kr  to  difappear, 
which  is  always  at  our  equinoxes  ;  theybeing  conve- 
niently fitnated  for  obferving  great  tracts  of  land  about 
our  earth's  poles,  which  are  entirely  unknown  to  us. 
Hence  we  may  conclude,  that  the  year  is  of  the  fame 
abfolute  length  both  to  the  earth  and  the  moon,  though 
very  different  as  to  the  number  of  days  :  we  having  3651 
natural  days,  and  the  Lunarians  only  n,^,  every  day 
and  night  in  the  moon  being  as  long  as  29^  on  the 
earth. 

The  moon's  inhabitants  on  the  fide  next  the  earth 
3  U  may 
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Particular  may  as  cafily  find  the  longitude  of  their  places  as  we 
Explication  can  find  the  latitude  of  ours.  For  the  earth  keeping 
:*  constantly,  or  very  nearly  fo,  over  one  meridian  of  the 
moon,  the  eaft  or  welt  distances  of  places  from  that  me- 
ridian are  as  eafily  found  as  we  can  find  our  diftance 
from  the  equator  by  the  altitude  of  our  celeftial  poles. 

As  the  fun  can  only  enlighten  that  half  of  the  earth 
which  is  at  any  moment  turned  towards  him,  and,  be- 
ing withdrawn  from  the  oppofite half,  leaves  it  in  dark- 
nefs;  fo  he  likewife  doth  to  the  moon  :  only  with  this 
difference,  that  as  the  earth  is  furrounded  by  an  at- 
mofphere,  we  have  twilight  after  the  fun  fets  ;  but  if 
the  moon  has  none  of  her  own,  nor  is  included  in  that 
of  the  earth,  the  lunar  inhabitants  have  an  immediate 
tranfition  from  the  brightell  fun-fhine  to  the  blackeft 
darknefs.     For,  let  t  r  k  s  w  be  the  earth,  and  A,  B, 
C,  D,  E,  F,  G,  H,  the  moon  in  eight  different  parts  of 
her  orbit.     As  the  earth  turns  round  its  axis  from  weft 
to  eaft,  when  any  place  comes  to  t,  the  twilight  begins 
there,  and  when  it  revolves  from  thence  to  r  the  fun  S 
rifes  ;  when  the  place  comes  to  s  the  fun  fets,  and  when 
it  comes  to  w  the  twilight  ends.     But  as  the  moon 
turns  round  her  axis,  which  is  only  once  a  month,  the 
moment  that  any  point  ofherfnrface  comes  tor  (fee 
the  moon  at  G) ,  the  fun  rifes  there  without  any  previous 
warning  by  twilight ;  and  when  the  fame  point  comes 
to  j  the  fun  fets,  and  that  point  goes  into  darknefs  as 
...       black  as  at  midnight. 
Her  phafes      The  moon  being  an  opaque  fpherical  body  (for  her 
explained,   hills  take  off" no  more  from  her  roundnefs  than  the  ine- 
qualities on  the  furface  of  an  orange  takes  off  from  its 
roundnefs),  we  can  only  fee  that  part  of  the  enlighten- 
ed half  of  her  which  is  towards  the  earth.     And  there- 
fore, when  the  moon  is  at  A,  in  conjunction  with  the 
fun  S,  her  dark  half  is  towards  the  earth,  and  flie  dif- 
appears,  as  at  a,  there  being  no  light  on  that  half  to 
render  it  vifible.     When  Ihe  comes  to  her  firft  octant 
at  B,  or  has  gone  an  eighth  part  of  her  orbit  from  her 
conjunction,  a  quarter  of  her  enlightened  fide  is  to- 
wards the  earth,   and  lite  appears  horned,   as   at   b. 
When  flie  has  gone  a  quarter  of  her  orbit  from  be- 
tween the  earth  and  fun  to  C,  flie  lliows  us  one  half  of 
her  enlightened  fide,  as  at  c,  and  we  fay  flie  is  a  quar- 
ter old.     At  D,  flie  is  in  her  fecond  octant ;  and  by 
fhowing  us  more  of  her  enlightened  fide  flie  appears 
gibbous,  as  at  d.     At  E,  her  whole  enlightened  fide  is 
towards  the  earth  ;  and  therefore  flie  appears  round,  as 
at  s;  when  we    fay  it  is  full  moon.     In  her  third  oct- 
ant at   F,  part  of  her  dark  fide  being  towards  the 
earth,  (lie  again   appears  gibbous,  and  is  on  the  de- 
creafe,  as  at/.     At  G,  we  fee  juft  one  half  of  her  en- 
lightened fide  ;  and  flie  appears  half  decreafed,  or  in 
her  third  quarter,  as  at  g.     At  H,  we  only  fee  a  quar- 
ter of  her  enlightened  fide,  being  in  her  fourth  octant; 
where  flie  appears  horned,  as  at  /;.     And  at  A,  ha- 
ving completed  her  courfe  from  the  fun  to  the  fun  a- 
g^in,   flie  difappears  ;    and   we  fay  it  is  new  moon. 
Thus,  in  going  from  A  to  E,  the  moon  fecms  conti- 
nually to  increafe ;  and  in  going  from  E  to  A,  to  de- 
creafe  in  the  fame  proportion  ;  having  like  phafes  at 
equal  diitanccs  from  A  to  E,  but  as  fecn  from  the  fun 
Sj6       S  flie  is  always  full. 
Never ap-       The  moon  appears  not  perfectly  round  when  flie  is 
pears  pa--  full  in  the  higheft  or  loweft  part  of  her  orbit,  becaufe 
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we  have  not  a  full  view  of  her  enlightened  fide  at  that  Particular 
time.     When  full  in  the  higheft  part  of  her  orbit,  a  Explication 
fmall  deficiency  appears  on  her  lower  edge  ;  and  the  of  tne  Ce" 
contrary  when  full  in  the  loweft  part  of  her  orbit. 

It  is  plain  by  the  figure,  that  when  the  moon  chan-  °ome"a'  f 
ges  to  the  earth,  the  earth  appears  full  to  the  moon  ; 
and  vice  verfa.  For  when  the  moon  is  at  A,  new  to 
the  earth,  the  whole  enlightened  fide  of  the  earth  is 
towards  the  moon  ;  and  when  the  moon  is  at  E,  full 
to  the  earth,  its  dark  fide  is  towards  her.  Hence  a 
new  moon  anfwers  to  a  full  earth,  and  a  full  moon  to 
a  new  earth.  The  quarters  are  alfo  reverfed  to  each 
other.  3Sf 

Between  the  third  quarter  and  change,  the  moon  is  AgreeaMt 
frequently  vifible  in  the  forenoon,  even  when  the  fun  reprefenta- 
fliines  ;  and  then  flie  affords  us  an  opportunity  of  fee- tion  of  her 
ing  a  very  agreeable  appearance,  wherever  we  find  a  Phafe!- 
globular  ftone  above  the  level  of  the  eye,  as  fuppofe  on 
the  top  of  a  gate.     For,  if  the  fun  fliines  on  the  ftone, 
and  we  place  ourfelves  fo  as  the  upper  part  of  the  ftone 
may  juft  feem  to  touch  the  point  of  the  moon's  lower- 
moft  horn,  we  fhall  then  fee  the  enlightened  part  of  the 
ftone  exactly  of  the  fame  fhape  with  the  moon  ;  horned 
as  (lie  is,  and  inclined  the  fame  way  to  the  horizon. 
The  reafon  is  plain  :  for  the  fun  enlightens  the  ftone 
the  fame  way  as  he  does  the  moon  :  and  both  being 
globes,  when  we  put  ourfelves  into  the  above  fitua- 
tion,  the  moon  and  ftone  have  the  fame  pofition  to  our 
eyes  ;  and  therefore  we  muft  fee  as  much  of  the  illu- 
minated part  of  the  one  as  of  the  other. 

The  pofition  of  the  moon's  cufps,  or  a  right  line 
touching  the  points  of  her  horns,  is  very  differently 
inclined  to  the  horizon  at  different  hours  of  the  fame 
days  of  her  age.     Sometimes  flie  ftands,  as  it  were,  up- 
right on  her  lower  horn,  and  then  fuch  a  line  is  per- 
pendicular to  the  horizon  :  when  this  happens,  flie  is       358 
in  what  the  aftronomers  call  the  nonage jlmai  degree  ;  Nonagefi- 
which  is  the  higheft  point  of  the  ecliptic  above  the  ho-  maldegrce. 
rizon  at  that  time,  and  is  90  degrees  from  both  fides 
of  the  horizon  where  it  is  then  cut  by  the  ecliptic. 
But  this  never  happens  when  the  moon  is  on  the  meri- 
dian,  except  when  flie  is  at  the  very  beginning  of  Can- 
cer or  Capricorn. 

That  the  moon  turns  round  her  axis  in  the  time 
that  flie  goes  round  her  orbit,  is  quite  demonftrable  ; 
for,  a  fpectator  at  reft;  without  the  periphery  of  the 
moon's  orbit,  would  fee  all  her  fides  turned  regularly 
towards  him  in  that  time.  She  turns  round  her  axis 
from  any  ftar  to  the  fame  ftar  again  in  27  days  8  hours ; 
from  the  fun  to  the  fun  again  in  29^  days :  the  former 
is  the  length  of  the  fidereal  day,  and  the  latter  the 
length  of  her  folar  day.  A  body  moving  round  the 
fun  would  have  a  folar  day  in  every  revolution,  without 
turning  on  its  axis  ;  the  fame  as  if  it  had  kept  all  the 
while  at  reft,  and  the  fun  moved  round  it :  but  with- 
out turning  round  its  axis  it  could  never  have  one  fi- 
dereal day,  becaufe  it  would  always  keep  the  fame  fide 
towards  any  given  ftar. 

If  the  earth  had  no  annual  motion,  the  moon  would 
go  round  it  fo  as  to  complete  a  lunation,  a  fidereal, 
and  a  folar  day,  all  in  the  fame  time.  But,  becaufe 
the  earth  gots  forward  in  its  orbit  while  the  moon  goes 
round  the  earth  in  her  orbit,  the  moon  muft  go  as 
much  more  than  round  her  orbit  from  change  to  change 
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Particular  in  completing  a  folar  day,  as  the  earth  has  gone  for- 
Eiplication  ward  in  its  orbit  during  that  time,  i.  e.  almoft  a  twelfth 
"   part  of  a  circle. 

If  the  earth  had  no  annual  motion,  the  moon's  mo- 
tion round  the  earth,  and  her  track 'in  open  fpace, 
359.     would  be  always  the  fame  (c).     But  as  the  earth  and 
Delineation  mo0n  move  round  the  fun,  the  moon's  real  path  in  the 
r!,!SS?  neavens  is  VCJ7  different  from  her  vifible  path  round 
the  earth;  the  latter  being  in  a  progreffive  circle,  and 
the  former  in  a  curve  of  different  degrees  of  concavity, 
which  would  always  be  the  fame  in  the  fame  parts  of 
the  heavens,  if  the  moon  performed  a  complete  number 
of  lunations  in  a  year  without  any  fraction. 

Let  a  nail  in  the  end  of  the  axle  of  a  chariot- wheel 
reprefent  the  earth,  and  a  pin  in  the  nave  the  moon  ;  if 
the  body  of  the  chariot  be  propped  up  fo  as  to  keep 
that  wheel  from  touching  the  ground,  and  the  wheel 
be  then  turned  round  by  hand,  the  pin  will  defcribe  a 
circle  both  round  the  nail  and  in  the  fpace  it  moves 
through.  But  if  the  props  be  taken  away,  the  horfes 
put  to,  and  the  chariot  driven  over  a  piece  of  ground 
tvhich  is  circularly  convex  j  the  nail  in  the  axle  will 
defcribe  a  circular  curve,  and  the  pin  in  the  nave  will 
ftill  defcribe  a  circle  round  the  progreffive  nail  in  the 
axle,  but  not  in  the  fpace  through  which  it  moves. 
In  this  cafe,  the  curve  defcribed  by  the  nail  will  re- 
femble  in  miniature  as  much  of  the  earth's  annual  path 
round  the  fun,  as  it  defcribes  whilft  the  moon  goes  as 
often  round  the  earth  as  the  pin  does  round  the  nail : 
and  the  curve  defcribed  by  the  pin  will  have  fome  re- 
femblance  of  the  moon's  path  during  fo  many  luna- 
tions. 

Let  us  now  fuppofe  that  the  radius  of  the  circular 
curve  defcribed  by  the  nail  in  the  axle  is  to  the  radius 
of  the  circle  which  the  pin  in  the  nave  defcrib<s  round 
the  axle,  as  3371  to  1 ;  (d)  which  is  the  proportion  of 
the  radius  or  femidiameter  of  the  earth's  orbit  to  that 
of  the  moon's,  or  ef  the  circular  curve  A1234567B, 
&c.  to  the  little  circle  a  ;  and  then,  whilft  the  pro- 
greffive nail  defcribes  the  faid  curve  from  A  to  E,  the 
pin  will  go  once  round  the  nail  with  regard  to  the 
centre  of  its  path,  and  in  fo  doing  will  defcribe  the 
curve  a  b  c  d  e.  The  former  will  be  a  true  repre- 
fentation  of  the  earth's  path  for  one  lunation,  and  the 
latter  of  the  moon's  for  that  time.  Here  we  may  fet 
afide  the  inequalities  of  the  moon's  motion,  and  alfo 
the  earth's  moving  round  its  common  centre  of  gra- 
vity and  the  moon's  :  all  which,  if  they  were  truly  co- 
pied in  this  experiment,  would  not  fenfibly  alter  the 
figure  of  the  paths  defcribed  by  the  nail  and  pin,  even 
though  they  fhould  rub  againft  a  plain  upright  fur- 
face  all  the  way,  and  leave  their  tracts  vifible  upon  it. 
And  if  the  chariot  was  driven  forward  on  fuch  a  con- 
vex piece  of  ground,  fo  as  to  turn  the  wheel  feveral 
times  round,  the  track  of  the  pin  in  the  nave  would 
ftill  be  concave  towards  the  centre  of  the  circular  curve 
defcribed  by  the  nail  in  the  axle  ;  as  the  moon's  path 
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is  always  concave  to  the  fun  in  the  centre  of  the  earth'sParticular 

annual  orbit.  Explication 

In  this  diagram,  the  thickeft  curve  line  ABCDE,°f  thc  ^c" 

with  the  numeral  figures  fet  to  it,  reprefents  as  much  „   la„,  lc 
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of  the  earth  s  annual  orbit  as  it  defonbes  in  32  ^•■y«  ■ 

from  weft  to  call  ;  the  little  circles  at  A,  B,  C,  D,  E, 
fliow  the  moon's  orbit  in  due  proportion  to  the  earth's ; 
and  the  fmalleft  curve  a  C  /reprefents  the  line  of  the 
moon's  path  in  the  heavens  for  32  days,  accounted 
from  any  particular  new  moon  at  a.  The  fun  is  fup- 
pofed  to  be  in  the  centre  of  the  curve  A123456  7B, 
&c.  and  the  fin  all  dotted  circles  upon  it  reprefent  the 
moon's  orbit,  of  which  the  radius  is  in  the  fame  pro- 
portion to  the  earth's  path  in  this  fcheme,  that  the 
radius  of  the  moon's  orbit  in  the  heavens  was  fuppofed 
to  bear  to  die  radius  of  the  earth's  annual  path  round 
the  fun  ;  that  is,  as  240,000,  to  81,000,000,  or  as  1 
to337i. 

When  the  earth  is  at  A,  the  new  moon  is  at  a ;  and 
in  the  feven  days  that  the  earth  defcribes  the  curve 
1234567,  the  moon  in  accompanying  the  earth, 
defcribes  the  curve  a  b  ;  and  is  in  her  firft  quarter  at  6 
when  the  earth  is  at  B.  As  the  earth  defcribes  the 
curve  B  8  9  10  11  12  13  14,  the  moon  defcribes  the 
curve  b  c  ;  and  is  at  c,  oppofite  to  the  fun,  when  die 
earth  is  at  C.  Whilft  the  earth  defcribes  the  curve  C 
15  16  17  18  19  20  21  22,  the  moon  defcribes  the  curve 
c  d ;  and  is  in  her  third  quarter  at  d  when  the  earth  is 
at  D.  And  laftly,  whilft  the  earth  defcribes  the  curve 
D  23  24  25  26  27  28  29,  the  moon  defcribes  the  curve 
d  e ;  and  is  again  in  conjunction  at  e  with  the  fun  when 
the  earth  is  at  E,  between  the  29th  and  30th  day  of 
the  moon's  age,  accounted  by  the  numeral  figures 
from  the  new  moon  at  A.  In  defcribing  the  curve 
a  C  e,  the  moon  goes  round  the  progreffive  earth  as 
really  as  if  file  had  kept  in  the  dotted  circle  A,  and 
the  earth  continued  immoveable  in  the  centre  of  that 
circle.  3g0 

And  thus   we  fee,    that  although  the  moon    goesHtrpath 
round  the  earth  in  a  circle,  with  refpect  to  the  earth'salwayacon- 
centre,  her  real  path  in  the  heavens  is  not  very  diffe-cave  t0  tlie 
rent  in  appearance  from  the  earth's  path.     To  fhow      ' 
that  the  moon's  path  is  concave  to  the  fun,  even  at  the 
time  of  change,  it  is  carried  on  a  little  farther  into  a 
fecond  lunation  as  to  f. 

The  curves  which  Jupiter's  fatellites  defcribe,  are 
all  of  different  forts  from  the  path  defcribed  by  our 
moon,  although  thefe  fatellites  go  round  Jupiter  as 
the  moon  goes  round  the  earth.  Let  ABCDE,  8cc.$ia.  i$c. 
be  as  much  of  Jupiter's  orbit  as  he  defcribes  in  18  days 
from  A  to  T  ;  and  the  curves  a,  b,  c,  d,  will  be  the 
paths  of  his  four  moons  going  round  him  in  his  pro- 
greffive motion.  Now  let  us  fuppofe  all  thefe  moons  to 
fet  out  from  a  conjunction  with  the  fun,  as  feen  from 
Jupiter  at  A  ;  then,  his  firft  or  neareft  moon  will  be 
at  a,  his  fecond  at  b,  his  third  at  c,  and  his  fourth 
at  d.  At  the  end  of  24  terreftrial  hours  after  this 
3  U  2  con- 


(c)  In  this  place,  we  may  confider  the  orbits  of  all  the  fatellites  as  circular,  with  refpect  to  their  primary 
planets  ;  becaufe  the  eccentricities  of  their  orbits  are  too  fmall  to  affect  the  phenomena  here  defcribed. 

(p)  The  figure  by  which  this  is  illuftrated  is  borrowed  from  Mr  Fergufon.  Later  obfervations  have  deter- 
mined  the  proportions  to  be  differ-nc  :  but  we  cannot  find  that  any  delineation  of  this  kind  hath  been  given  by 
aftronomers,  according  to  the  new  proportions. 
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Particular  conjunction,  Jupiter  has  moved  to  B,  bis  firft  moon  or 
Explication  fatellite  has  defcribed  the  curve  a  I,  his  fecond  the 
'  '  curve  b  I,  his  third  c  i,  and  his  fourth  d  i.  The  next 
'  day,  when  Jupiter  is  at  C,  his  firft  fatellite  has  de- 
■  fcribed  the  curve  a  2,  from  its  conjunction,  his  fecond 
the  curve  b  2,  his  third  the  curve  c  2,  and  his  fourth 
the  curve  d  2,  and  fo  on.  The  numeral  figures  under 
the  capital  letters  mow  Jupiter's  place  in  his  path 
every  day  for  18  days,  accounted  from  A  to  T  ;  and 
the  like  figures  fet  to  the  paths  of  his  fatellites,  mow 
where  they  are  at  the  like  times.  The  firft  fatellite, 
almoft  under  C,  is  ftationary  at  -f-  as  feen  from  the 
iiin,  and  retrograde  from  +  to  2  :  at  2  it  appears  fta- 
tionary again,  and  thence  it  moves  forward  until  it  has 
paft  3,  and  is  twice  ftationary  and  once  retrograde  be- 
tween 3  and  4.  The  path  of  this  fatellite  interfeets  it- 
felf  every  421  hours,  making  fuch  loops  as  in  the  dia- 
gram at  2.  3.  5.  9.  10.  12.  14.  16.  18.  a  little  after 
every  conjunction.  The  fecond  fatellite  b,  moving 
flower,  barely  crofTes  its  path  every  3  days  13  hours; 
as  at  4.  7.  11.  14.  18,  making  only  five  loops  and  as 
many  conjunctions  in  the  time  that  the  firft  makes  ten. 
The  third  fatellite  c  moving  ftill  flower,  and  having 
defcribed  the  curve  c  1.  2.  3.  4.  5.  6.  7.  comes  to  an 
angle  at  7  in  conjunction  with  the  fun  at  the  end  of 
7  days  4  hours  ;  and  fo  goes  on  to  defcribe  fuch  ano- 
ther curve  7.  8.  9.  10.  11.  12.  13.  14.  and  is  at  14  in 
its  next  conjunction.  The  fourth  fatellite  d  is  al- 
ways progreflive,  making  neither  loops  nor  angles  in 
the  heavens  ;  but  comes  to  its  next  conjunction  at  e  be- 
tween the  numeral  figures  16  and  17,  or  in  16  days  18 
liours. 

The  method  ufed  by  Mr  Fergufon  to  delineate  the 
paths  of  thefe  fatellites  was  the  following.  Having 
drawn  their  orbits  on  a  card,  in  proportion  to  their  re- 
Jative  diftances  from  Jupiter,  he  meafured  the  radius  of 
the  orbit  of  the  fourth  fatellite,  which  was  an  inch 
and  y/j.  parts  of  an  inch  ;  then  multiplied  this  by  424 
for  the  radius  of  Jupiter's  ©rbit,  becaufe  Jupiter  is  424 
times  as  far  from  the  fun's  centre  as  his  fourth  fatellite 
is  from  his  centre  ;  and  the  product  thence  ariling  was 
483  J—  inches.  Then  taking  a  fmall  cord  of  this 
length,  and  fixing  one  end  of  it  to  the  floor  of  a  long 
room  by  a  nail,  with  a  black-lead  pencil  at  the  other 
end,  he  drew  the  curve  ABCD,  &c.  and  fet  off  a  de- 
gree and  half  thereon  from  A  to  T  ;  becaufe  Jupiter 
moves  only  fo  much,  whilft  his  outermoft  fatellite  goes 
once  round  him,  and  fomewhat  more ;  fo  that  this  fmall 
portion  of  fo  large  a  circle  differs  but  very  little  from  a 
ftraight  line.  This  done,  he  divided  the  fpace  AT  in- 
to 18  equal  parts,  as  AB,  BC,  &c.  for  the  daily  pro- 
grefs  of  Jupiter  ;  and  each  part  into  24  for  his  hourly 
progrefs.  The  orbit  of  each  fatellite  was  alfo  divided 
into  as  many  equal  parts  as  the  fatellite  is  hours  in  fi- 
nilhingits  fynodical  period  round  Jupiter.  Then  draw- 
ing a  right  line  through  the  centre  of  the  card,  as  a 
diameter  to  all  the  four  orbits  upon  it,  he  put  the  card 
upon  the  line  of  Jupiter's  motion,  and  transferred  it 
to  every  horary  divifion  thereon,  keeping  always  the 
faid  diameter-line  on  the  line  of  Jupiter's  path  ;  and 
running  a  pin  through  each  horary  divifion  in  the  or- 
bit of  each  fatellite  as  the  card  was  gradually  transfer- 
red along  the  line  ABCD,  &c.  of~  Jupiter's  motion, 
lie  m.irked  points  for  every  hour  through  the  card  for 
the  curves  defcribed  by  the  fatellites,  as  the  primary 


planet  in  the  centre  of  the  card  was  carried  forward  on  Particular 
the  line  ;  and  fo  finifhed  the  figure,  by  drawing  the  Explication 
lines  of  each  fatellite's  motion  through  thofe  (almoft  in-  of  t.he  Ce" 
numerable)  points:  by  which  means,  this  is  perhaps  as '" 
true  a  figure  of  the  paths  of  the  fatellites  as  can  be  de-  ' 
fired.  And  in  the  fame  manner  might  thofe  of  Saturn's 
fatellites  be  delineated. 

It  appears  by  the  fcheme,  that  the  three  firft  fatel- 
lites come  almoft  into  the  fame  line  or  pofition  every 
feventh  day  ;  the  firft  being  only  a  little  behind  with 
the  fecond,  and  the  fecond  behind  with  the  third.  But 
the  period  of  the  fourth  fatellite  is  fo  incommenfnratc 
to  the  periods  of  the  other  three,  that  it  cannot  be 
gueffed  at  by  the  diagram  when  it  would  fall  again  in- 
to a  line  of  conjunction  with  them,  between  Jupiter 
and  the  fun.  And  no  wonder;  for  fuppofing  them 
all  to  have  been  once  in  conjunction,  it  will  require 
3,087,043,493,260  years  to  bring  them  in  conjunction 
again. 

The  moon's  abfolute  motion  from  her  change  to  her 
firft  quarter,  or  from  a  to  b,  is  fo  much  flower  than 
the  earth's  that  fhe  falls  240,000  miles  (equal  to  the 
femidiameter  of  her  orbit)  behind  the  earth  at  her  firft 
quarter  in  b,  when  the  earth  is  in  B  ;  that  is,  fhe  falls 
back  a  fpace  equal  to  her  diftance  from  the  earth.  From 
that  time  her  motion  is  gradually  accelerated  to  her 
oppofition  or  full  at  c  ;  and  then  fhe  is  come  up  as  far 
as  the  earth,  having  regained  what  fhe  loft  in  her  firft 
quarter  from  a  to  b.  From  the  full  to  the  laft  quarter 
at  d,  her  motion  continues  accelerated  fo  as  to  be  juft 
as  far  before  the  earth  at  d  as  lhe  was  behind  it  at 
her  firft  quarter  in  b.  But  from  d  to  e  lier  motion  is 
retarded  fn,  that  fhe  lofes  as  much  with  refpect  to  the 
earth  as  is  equal  to  her  diftance  from  it,  or  to  the  fe- 
midiameter of  her  orbit  ;  and  by  that  means  file  comes 
to  e,  and  is  then  in  conjunction  with  the  fun  as  feen 
from  the  earth  at  E.  Hence  we  find,  that  the  moon's 
abfolute  motion  is  flower  than  the  earth's  from  her 
third  quarter  to  her  firft,  and  fwifter  than  the  earth's 
from  her  firft  quarter  to  her  third;  her  path  being 
lefs  curved  than  the  earth's  in  the  former  cafe  and 
more  in  the  latter.  Yet  it  is  ftill  bent  the  fame  way 
towards  the  fun  ;  for  if  we  imagine  the  concavity  of 
the  earth's  orbit  to  be  meafured  by  the  length  cf  a  per- 
pendicular line  G  g,  let  down  from  the  earth's  place 
upon  the  ftraight  line  b  g  d  at  the  full  of  the  moon, 
and  connecting  the  places  of  the  earth  at  the  end  of 
the  moon's  firft  and  third  quarters,  that  length  will 
be  about  640,000  miles  ;  and  the  moon  when  new 
only  approaching  nearer  to  the  fun  by  240,000  miles 
than  the  earth  is,  the  length  of  the  perpendicular  let 
down  from  her  place  at  that  time  upon  the  fame  firaight 
line,  and  which  (hows  the  concavity  of  that  part  of  her 
path,  will  be  about  400,000  miles.  561 

The  moon's  path  being  concave  to  the  fun  through-  A  difficulty 
out,  demonftrates  that  her  gravity  towards  the  fun,  at  concerning 
her  conjunction,  exceeds  her  gravity  towards  the  earth  ;  a"ra<*lon 
and  if  we  confider  that  the  quantity  of  matter  in  the  °  ve< 
fun  is  vaflly  greater  than  the  quantity  of  matter  in  the 
earth,  and  that  the  attraction  of  each  body  diminilhes 
as  the  fquare  of  the  diftance  from  it  increafes,  We  mall 
foon  find,  that  the  point  of  eqnal  attraction  between 
the  earth  and  the  fun,  is  much  nearer  the  earth  than 
the  moon  is  at  her  change.     It  may  then  appear   fur- 
prifing  that  the  moon  does   not    abandon  the   earth 

when 
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particular  when  (he  is  between  it  and  the  fun,  becaufc  (lie  is  con- 

Eicplication  fiderably  more  attracted  by  the  fun  than  by  the  earth 
1 '"  "  e"  at  that  time.  But  this  difficulty  vaniflies  when  we  con- 
fider,  that  a  common  impulfc  on  any  fyftem  of  bodies 
affects  not  their  relative  motions ;  but  that  they  will 
continue  to  attract,  impel,  or  circulate  round  one  ano- 
ther, in  the  fame  manner  as  if  there  was  no  fuch  im- 
pulfe.  The  moon  is  fo  near  the  earth,  and  both  of 
them  fo  far  from  the  fun,  that  the  attractive  power  of 
the  fun  may  be  confidered  as  equal  on  both  ;  and  there- 
fore the.  moon  will  continue  to  circulate  round  the  earth 
in  the  fame  manner  as  if  the  fun  did  not  attract  them 
at  all :  like  bodies  in  the  cabin  of  a  fliip,  which  may 
move  round  or  impel  one  another  in  the  fame  manner 
when  the  lhip  is  under  fail  as  when  it  is  at  reft ;  be- 
caufe  they  are  all  equally  affected  by  the  common  mo- 
lion  of  the  fliip.  If  by  any  other  caufe,  fuch  as  the 
near  approach  of  a  comet,  the  moon's  diftance  from 
the  earth  Ihould  happen  to  be  fo  much  increafed,  that 
the  difference  of  their  gravitating  forces  towards  the 
fun  fhould  exceed  that  of  the  moon  towards  the  earth; 
in  that  cafe,  the  moon,  when  in  conjunction,  would  a- 
bandon  the  earth,  and  be  either  drawn  into  the  fun, 
or  comet,  or  circulate  round  about  it. 

The  ruggednefs  of  the  moon's  furface  mentioned 
n°  146,  1 47.  is  of  great  ufe  tous,  by  reflecting  the  fun's 
light  to  all  fides  :  for  if  the  moon  were  fmooth  and  po- 
lithed  like  a  looking-glafs,  or  covered  with  water,  (he 
could  never  diftribute  the  fun's  light  all  round  ;  only 
in  fome  pofitions  (lie  would  (how  us  his  image,  no  big- 
ger than  a  point,  but  with  fuch  a  lnftre  as  would  be 
hurtful  to  our  eyes. 

The  moon's  furface  being  fo  uneven,  many  have 
wondered  why  her  edge  appears  not  jagged,  as  well  as 
the  curve  bounding  the  light  and  dark  places.  But  if  we 

ways  eveu.  confider,  that  what  we  call  the  edge  of  the  moon's  di(k 
is  not  a  fingle  line  fet  round  with  mountains,  in  which 
cafe  it  would  appear  irregularly  indented,  but  a  large 
zone  having  many  mountains  lying  behind  one  another 
from  the  obferver's  eye,  we  (hall  find  that  the  moun- 
tains in  fome  rows  will  be  oppofite  to  the  vales  in 
others;  and  fo  fill  up  the  inequalities  as  to  make  her 
appear  quite  round:  juft  as  when  one  looks  at  an 
orange,  although  its  ronghnefs  be  very  difcernible  on 
the  fide  next  the  eye,  efpecially  if  the  fun  or  a  candle 
ihines  obliquely  upon  that  fide,  yet  the  line  terminating 
the  vifible  part  ftill  appears  fmooth  and  even. 

Having  (aid  thus  much  of  the  moon's  Period,  Phafes, 
Path,  &c.  it  may  not  be  amifs  to  defcribe,  in  a  fum- 
mary  manner,  the  irregularities  of  her  motion ;  and 
though  thefe  have  been  already  treated  of  on  the  prin- 
ciples of  the  Newtonian  fyftem,  yet  as  the  fubject  has 
much  embarraded  the  aftronomical  world,  it  is  hoped, 
that  the  following  explanation  of  the  planetary  irre- 
gularities upon  common  mechanical  principles,  from 
Philadelphia  Mr  Nicholfon's  Natural  Philofophy,  may  not  appear 

\Edititn,\%^  fnperrluous  to  uninformed  readers. 

\ttfij.  "  If  the  fun  were  at  reft,  and  the  planets  did  not 

mutually  gravitate  towards  each -other,  they  would  de- 
fcribe ellipfes,  havingthefun  in  the  common  focus  :  But 
fince  they  mutually  act  on  the  fun  and  on  each  other, 
it  muft  follow  that  the  fun  is  perpetually  moved  about 
the  centre  of  gravity  of  all  the  planets ;  which  centre  is 
the  common  focus  of  all  their  orbits.  This  centre,  by 
reafon  of  the  fun's  very  great  bulk,  can  in  no  fituation 
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exceed  the  diftance  of  its  femidiameter  from  its  furface.  Particular 
Some  fmall  irregularities  arife  from  thefe  mutual  ac-  Explication 
tions,  but  much  lefs  would  enfuc   if  the  fun  were  at  °''!":  ^f" 
reft,  or  not  fubject  to  the  reaction  of  the  other  planets.  _„„„„„ 

The  irregularities  in  the  motions  or  the  primary  pla-  < „ < 

nets  are  fcarcely  confiderable  enough  to  come  under 
obfervation  in  the  courfe  of  many  revolutions  ;  but 
thofe  of  the  moon  are  very  perceptible  on  account  of 
its  nearnefs  to  ns,  and  from  oilier  caufes.  It  will 
therefore  be  fufficient  to  explain  the  latter,  and  apply 
the  explanation  to  the  former,  being  effects  of  the  fame 
kind. 

"  If  the  actions  of  the  fun  upon  the  earth  and  moon 
were  equal  upon  each,  according  to  their  mafles,  and 
tended  to  produce  motions  in  parallel  directions,  their 
relative  motions  would  be  the  fame  as  if  no  fuch  force 
acted  upon  them.  But  thefe  forces  vary  both  in  quan- 
tity and  direction  according  to  the  various  relative  fitu- 
ations  of  the  earth  and  moon. 

"  Let  the  point  S  (fig.  162  )  reprefent  the  fun,  and 
ADBC  the  orbit  of  the  moon.  Then  if  the  moon  be 
at  the  quadrature  A,  the  diftances  ES  and  AS  of  the 
earth  and  moon  from  the  fun  being  equal,  their  gravi- 
ties towards  S  will  alfo  be  equal,  and  may  be  repre- 
fented  by  thofe  lines  ES  and  AS.  Draw  the  line  A 
parallel  and  equal  to  ES,  and  join  LS,  which  will  be 
parallel  to  AE.  The  force  AS  may  be  refolved  (from 
principles  of  compound  motion)  into  the  two  forces  A  L 
and  AE ;  of  which  AL,  by  reafon  of  its  parallelifm 
and  equality  to  ES,  will  not  difturb  their  relative  mo- 
tions or  fituation :  but  the  force  AE  confpiring  with 
that  of  gravity,  will  caufe  the  moon  to  fall  farther  be- 
low the  tangent  of  its  orbit  than  it  would  have  done  if 
no  fuch  difturbing  force  had  exifted.  Therefore,  at  or 
near  the  quadratures,  the  moon's  gravity  towards  the 
earth  is  increafed  more  than  according  to  the  regular 
courfe,  and  its  orbit  is  rendered  more  curve. 

"  When  the  moon  is  at  the  conjunction  C,  the  dif- 
tances ES  and  CS  not  being  equal,  the  moon's  gra- 
vitation towards  the  fun  exceeds  that  of  the  earth  in 
the  fame  proportion  as  the  fquare  of  ES  exceeds  the 
fquare  of  CS.  And  becaufe  the  excefs  acts  contrary 
to  the  direction  of  the  moon's  gravity  towards  the 
earth,  it  diminifhes  the  effect  thereof,  and  caufes  the. 
moon  to  fall  lefs  below  the  tangent  of  its  orbit  than  it 
would  if  no  fuch  difturbing  force  exifted.  A  like  and 
very  nearly  equal  effect  follows,  when  the  moon  is  at 
the  oppofition  D,  by  the  earth's  gravitation  towards  the 
fun  being  greater  than  that  of  the  moon ;  whence 
their  mutual  gravitation  is  diminilhed  as  in  the  former 
cafe.  Therefore,  at  or  near  the  conjunction  or  oppo- 
fition, the  moon's  gravity  is  diminilhed,  and  its  orbit 
rendered  lefs  curve. 

"  It  is  found  that  the  force  added  to  the  moon's 
gravity  at  the  quadratures,  is  to  the  gravity  with  which 
it  would  revolve  about  the  earth  in  a  circle,  at  its  pre- 
fent  mean  diftance,  if  the  fun  had  no  effect  on  its  mo- 
tion, as  1  to  190 ;  and  that  the  force  fubducted  from 
its  gravity  at  the  conjunction  or  oppofition  is  about 
double  this  quantity.  The  influence  of  the  fun,  then, 
on  the  whole,  incrcafes  the  moon's  diftance  from  the 
earth,  and  augments  its  periodical  time:  and  fince  this 
influence  is  moftconfiderable  when  the  earth  is  nearefl 
the  fun,  or  in  its  perihelium,  its  periodical  time  muft 
then  be  the  greatefl;"  and  it  is  fo  found  by  obfervation. 

"  To 
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Pnrticuhr  "  To  mow  the  effect  of  the  fun  in  difturbing  the 
Explication  moon's  motion  at  any  fituation  between  the  conjunction 
i>fft-h?  ^C"  aru*  one  of  tne  quadratures,  foppofe  at  M,  let  ES  re- 
Bomena  Prefent  the  earth's  gravity  towards  the  fun,  draw  the 
nomeiu.   _  ^  M^  ^^  cont;nuc  towards  G ;  from  M  fet  off 

MG,  fo  that  MG  may  be  to  ES  as  the  fquare  of  the 
earth's  diftance  ES  is  to  the  fquare  of  the  moon's  dif- 
tance  MS  ;  and  MG  will  reprefent  the  moon's  gravity 
towards  the  fun.  From  M  draw  MF  parallel  and  e- 
qual  to  ES;  join  FG,  and  draw  MH  parallel  and  e- 
qual  to  FG.  The  force  MG  may  be  refolved  into 
MF  and  MH;  of  which  MF,  by  reafon  of  its  paral- 
lel ifm  and  equality  toES,  will  not  difturb  the  relative 
motions  or  fituations  of  the  moon  and  earth:  MH 
then  is  the  difturbing  force.  Draw  the  tangent  MK 
to  the  moon's  orbit,  and  continue  the  radius  EM  to- 
wards I;  draw  HI  parallel  to  KM,  and  interfering 
MI  in  I,  and  complete  the  parallelogram  by  drawing 
HK  parallel  to  IM,  and  interfering  MK  in  K.  The 
force  MH  may  be  refolved  into  MI  and  MIC ;  of  which 
MI  affects  the  gravity,  and  MK  the  velocity,  of  the 
moon.  When  the  force  MH  coincides  with  the  tan- 
gent, that  is,  when  the  moon  is  350  16'  diftant  from 
the  quadrature,  the  force  MI  which  affects  the  gra- 
vity, vaniflies ;  and  when  the  force  MH  coincides  with 
the  radius,  that  is,  when  the  moon  is  either  in  the 
conjunction  or  quadrature,  the  force  MK  vaniflies. 
Between  the  quadrature  and  the  diftance  of  350  16' 
from  it,  the  line  or  force  MH  falls  within  the  tangent, 
and  confequently  the  force  MI  is  directed  towards  E, 
and  the  moon's  gravity  is  increafed  :  but,  at  any  great- 
er diftance  from  the  quadrature,  the  line  MH  falls 
without  the  tangent,  and  the  force  MI  is  directed  from 
E,  the  moon's  gravity  being  diminilhed.  It  is  evident 
that  the  force  MK  is  always  directed  to  fome  point  in 
the  line  which  palles  through  the  fun  and  earth;  there- 
fore it  will  accelerate  the  moon's  motion  while  it  is  ap- 
proaching towards  that  line,  or  the  conjunction,  and 
fimilarly  retard  it  as  it  recedes  from  it,  or  approaches 
towards  the  quadrature,  by  confpiring  with  the  motion 
in  one  cafe,  and  fubdueting  from  it  in  the  other. 

"  As  the  moon's  gravity  towards  the  fun,  at  the  con- 
junction, is  diminilhed  by  a  quantity  which  is  as 
the  difference  of  the  fquares  of  their  diftances;  and  as 
this  difference,  on  account  of  the  very  great  diftance  of 
the  fun,  is  nearly  the  fame  when  the  moon  is  at  the 
oppofition,  the  mutual  tendency  to  feparate,  or  dimi- 
nution of  gravity,  will  be  very  nearly  the  fame. 
Wh  ence  it  eafily  follows,  that  all  the  irregularities  which 
have  been  explained  as  happening  between  the  quadra- 
tures and  conjunction,  muft,  in  like  circumftances,  take 
place  between  the  quadratures  and  oppofition. 

"  If  the  moon  revolved  about  the  earth  in  a  circu- 
lar orbit,  the  fun's  difturbing  influence  being  fuppofed 
not  to  act,  then  this  influence  being  fuppofed  to  act 
would  convert  the  orbit  into  an  ellipfis.  For  the  in- 
creafe  of  gravity  renders  it  more  curve  at  the  quadra- 
tures, by  caufing  the  moon  to  fall  further  below  the 
tangent;  and  the  diminution  of  gravity,  as  well  as  the 
increafed  velocity,  render  the  orbit  lefs  curve  at  the 
conjunction  and  oppofition,  by  caufing  the  moon  to 
fall  lefs  below  the  tangent  in  a  given  time.  Therefore, 
an  ellipfis  would  be  defcribed  whofelefsor  more  convex 
parts  would  be  at  the  quadratures,  and  whofe  longeft 
Hiamticr  would  pafs  through  them :  Confequently  the 


moon  would  be  fartheft  from  the  earth  at  the  quadra-  Particular 
tures,  and  neareft  at  the  conjunction  and  oppofition.  Explication 
Neither  is  it  ftrange  that  the  moon  fhould  approach  or  of  t.he  Ce- 
come  nearer  to  the  earth  at  the  time  when  its  gravity  Ieftial  Plle" 
is  the  leaft,  fince  that  approach  is  not  the  immediate  "ome"a"  . 
confequence  of  the  decreafe  of  gravity,  but  of  the  cur- 
vity  of  its  orbit  near  the  quadratures ;  and  in  like  man- 
ner, its  recefs  from  the  earth  does  not  arife  immediately 
from  its  diminilhed  gravity,  from  the  velocity  and  di- 
rection acquired  at  the  conjunction  or  oppofition.  But 
as  the  moon's  orbit  is,  independent  of  the  fun's  action, 
an  ellipfis,  then  effects  take  place  only  as  far  as  cir- 
cumftances permit.  The  moon's  gravity  towards  the 
earth  being  thus  fubject  to  a  continual  change  in  its 
ratio,  its  orbit  is  of  no  conftant  form.  The  law  of  its 
gravity  being  nearly  in  the  inverfe  proportion  of  the 
fquares  of  the  diftances,  its  orbit  is  nearly  a  quiefcent 
ellipfis;  but  the  deviation  from  this  law  occafions  its 
apfides  to  move  direct  or  retrograde,  according  as  tbofe 
deviations  are  in  defect  or  in  excefs.  Aftronomers,  to 
reduce  the  motion  of  the  apfides  to  computation,  fup- 
pofe  the  revolving  body  to  move  in  an  ellipfis,  whofe 
tranfverfe  diameter,  or  line  of  the  apfides,  revolves  at 
the  fame  time  about  the  focus  of  the  orbit.  When 
the  moon  is  in  the  conjunction  or  oppofition,  the  fun 
fubduets  from  its  gravity,  and  that  the  more  the  great- 
er its  diftance  is  from  the  earth ;  fo  that  its  gravity  fol- 
lows a  greater  proportion  than  the  inverted  ratio  of  the 
fquare  of  the  diftance,  and  confequently  the  apfides  of 
its  orbit  muft  then  move  in  confequentia  or  direct.  Ill 
the  quadratures  the  fun  adds  to  the  moon's  gravity ; 
and  that  the  more  the  greater  its  diftance  is  from  the 
earth  i  fo  that  its  gravity  follows  a  lefs  proportion  than 
the  inverted  ratio  of  the  fquare  of  her  diftance,  and 
confequently  the  apfides  of  its  orbit  muft  then  move  in 
antecedentia  or  retrograde.  But  becaufe  the  action  of 
the  liin  fubduets  more  from  the  moon's  gravity  in  the 
conjunction  and  oppofition  than  it  adds  to  it  in  the 
quadratures,  the  direct  motion  exceeds  the  retro- 
grade, and  at  the  end  of  each  revolution  the  apfides 
are  found  to  be  advanced  according  to  the  order  of  the 
figns. 

"  If  the  plane  of  the  moon's  orbit  coincided  with  that 
of  the  ecliptic,  thefe  would  be  the  only  irregularities 
arifing  from  the  fun's  action  ;  but  becaufe  it  is  inclined 
to  the  plane  of  the  ecliptic  in  an  angle  of  about  5  de- 
grees, the  whole  difturbing  force  does  not  act  upon  the 
moon's  motion  in  its  orbit;  a  fmall  part  of  the  force 
being  employed  to  draw  it  out  of  the  plane  of  the  orbit 
into  that  of  the  ecliptic. 

"  Of  theforces  MK  and  MI  (fig.  162.)  which  difturb 
the  moon's  motion,  MI,  being  always  in  the  direction 
of  the  radius,  can  have  no  effect  in  drawing  it  out  of 
the  plane  of  its  orbit:  and  if  the  force  MK  really 
coincided  with  the  tangent,  as  we,  neglecting  the 
fmall  deviation  arifing  from  the  obliquity  of  the  moon's 
orbit,  have  hitherto  fuppofed,  it  is  evident  that  its 
only  effect  would  be  that  of  accelerating  or  retarding 
the  moon's  motion,  without  affecting  the  plane  of  its 
orbit:  But  becaufe  that  force  is  always  directed  to 
fome  point  in  the  line  which  panes  through  the  centres 
of  the  fun  and  earth,  it  is  evident  that  it  can  coincide 
with  the  tangent  only  when  that  line  is  in  the  plane 
of  the  moon's  orbit ;  that  is  to  fay,  when  the  nodes 
are  in,  the  conjunction  and  oppofition.    At  all  other 
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Pafticular  times  the  force  MK  mirft  decline  to  the  northward  or 
Explication  Southward  of  the  tangent,  and,  compounding  itfelf 
rVYph""  w't'1  t'le  moon's  motion,  will  not  only  accelerate  or 
no^,gM,  C"  retard  it,  according  to  the  circumstances  before  ex- 

. ^J—>  plained,  but  will  likewife  alter  its  direction,  deflecting 

it  towards  that  iide  of  the  orbit  on  which  the  point, 
the  force  MK,  tends  to  is  fituated.  This  deflection 
canfes  the  moon  to  arrive  at  the  ecliptic  cither  fooner 
or  later  than  it  would  otherwife  have  done  ;  or,  in  o- 
ther  words,  it  occasions  the  interferon  of  its  orbit 
with  the  ecliptic  to  happen  in  a  point  of  the  ecliptic, 
either  nearer  to  or  farther  from  the  moon,  than  that 
in  which  it  would  have  happened  if  fuch  deflection 
had  not  taken  place. 

"  To  illuftrate  this,  let  the  elliptical  projection 
COQN  (fig.  163.)  reprefent  a  circle  in  the  plane  of 
the  ecliptic,  MOPN  the  moon's  orbit  interfering  the 
ecliptic  in  the  nodes  N  and  O.  Suppofe  the  moon  to 
be  in  the  northern  part  of  its  orbit  at  M  and  moving 
towards  the  node  O  ;  the  disturbing  force  MK,  which 
tends  towards  a  point  in  the  line  S£  to  the  Southward 
of  the  tangent  MT,  will  be  compounded  with  the  tan- 
gental  force,  and  will  caufe  the  moon  to  defcribe  the 
arc  Mm,  to  which  MR  is  tangent,  inlteadof  the  arc 
MO;  whence  the  node  O  is  faid  to  be  moved  to  m. 
In  this  manner  the  motion  of  the  nodes  may  be  ex- 
plained for  any  other  fituation. 

"  This  motion  evidently  depends  on  a  twofold  cir- 
cumftance  ;  namely,  the  quantity  and  direction  of  the 
force  MK.  If  the  force  MK  be  increafed,  its  direc- 
tion remaining  the  fame,  it  will  deflect  the  curve  of 
the  moon's  path  from  its  orbit  in  a  greater  degree  ; 
and,  on  the  other  hand,  if  its  direction  be  altered  fo 
as  to  approach  nearer  to  a  right  angle  with  the  tangent, 
it  will  caufe  a  greater  deflection,  though  its  quantity 
remain  the  fame.  When  the  moon  is  in  the  quadra- 
tures, the  force  MK  vanilhes,  consequently  the  nodes 
are  then  Stationary.  When  the  moon  is  at  the  octant, 
or  45  degrees  from  the  quadrature,  the  force  MK  is 
the  greatest  of  all;  and  therefore  the  motion  of  the 
nodes  is  then  nioft  considerable,  as  far  as  it  depends  on 
the  quantity  of  MK :  But  the  direction  of  this  force 
in  like  circumstances  depends  on  the  fituation  of  the 
line  of  the  nodes.  If  the  line  of  the  nodes  coincides 
with  the  line  palling  through  the  centres  of  the  fun 
and  earth,  the  force  MK  coincides  with  the  tangent 
of  the  moon's  orbit,  and  the  nodes  are  Stationary ;  and 
the  farther  the  node  is  removed  from  that  line,  the 
farther  is  that  line  removed  from  the  plane  of  the 
moon's  orbit,  till  the  line  of  the  nodes  is  in  the  qua- 
dratures ;  at  which  time  the  line  palfing  through  the 
centres  of  the  fun  and  earth,  makes  an  angle  with  the 
plane  of  the  moon's  orbit  equal  to  its  whole  inclination, 
or  5  degrees  ;  consequently  the  angle  formed  between 
MK  and  the  tangent,  in  like  circumstances,  is  then 
greatest,  MIC  being  directed  to  a  point  in  a  line  which 
js  further  from  the  plane  of  the  moon's  orbit  than  at 
any  other  time,  and  of  courfe  the  motion  of  the  nodes  is 
then  moft  con-Siderable. 

"  To  determine  the  quantity  and  direction  of  the  mo- 
tion of  the  nodes,  fuppofe  the  moon  in  the  quarter 
preceding  the  conjunction,  and  the  node  towards  which 
it  is  moving  to  be  between  it  and  the  conjunction  ;  in 
this  cafe  its  motion  is  directed  to  a  point  in  the  eclip- 
tic which  is  lefs  diftam  than  the  point  towards  which 


the  force  MK  is  directed  :  the  force  MK  then  com- 
pounding with  the  moon's  motion,  caufes  it  to  be  di- 
rected to  a  point  more  distant  th-an  it  would  otherwife 
have  been  ;  that  is  to  hy,  the  node  towards  w  Inch  the 
moon  moves  is  moved  towards  the  conjunction.  When 
the  moon  has  paired  the  node,  its  courfe  is  directed  to 
the  other  node,  which  is  a  point  in  the  ecliptic  more 
distant  than  the  point  to  which  MK  is  directed,  and 
therefore  MK  compounding  with  iis  motion  caufes  it 
to  be  directed  to  a  point  lefs  distant  than  it  would 
otherwife  have  been ;  fo  that  in  this  cafe,  likewife,  the 
enfuing  node  is  moved  towards  the  conjunction.  Af- 
ter the  moon  has  paSTed  the  conjunction,  the  force  MK 
Still  continues  to  deflect  its  courfe  towards  the  ecliptic; 
and  confequently  the  motion  of  the  node  is  the  fame 
way  till  its  arrival  at  the  quadrature.  Suppofe,  again, 
the  moon  to  be  at  the  conjunction,  and  the  node  to- 
wards which  it  is  moving  to  be  between  it  and  the  qua- 
drature;, in  this  cafe,  the  force  MK  compounding  with 
the  moon's  motion,  caufes  it  to  move  towards  a  point 
in  the  ecliptic  lefs  distant  than  it  would  otherwife  have 
done  ;  fo  that  the  enfuing  node  is  brought  towards  the 
conjunction. 

"  When  the  moon  has  paiTed  the  node,  the  force 
MK  Still  continuing  to  deflect  its  courfe  towards  the 
fame  fide  of  its  orbit,  produces  a  contrary  effect ;  name- 
ly, as  it  before  occafioned  it  to  converge  to  the  ecliptic, 
So  it  now  caufes  it  to  diverge  from  it ;  and  its  motion, 
in  confequence,  tends  continually  to  a  point  in  the  e- 
cliptic  more  distant  than  it  would  otherwise  have  done  ; 
the  enfuing  node  in  this  instance  being  alfo  brought  to- 
wards the  conjunction. 

"  As  the  disturbing  forces  are  very  nearly  the  fame 
in  the  half  of  the  moon's  orbit  which  is  farthest  from 
the  fun,  this  laSt  paragraph  is  true  when  it  moves  in 
that  part  of  its  orbit,  if  the  word  epfoftiou  be  every 
where  inferted  inSlead  of  the  word  cmtjunflioji. 

"  Whence  it  is  eafy  to  deduce  this  general  rule  : 
That  when  the  moon  is  in  the  part  of  its  orbit  neareft 
the  fun,  the  node  towards  which  it  is  moving  is  made 
to  move  towards  the  conjunction  ;  and  when  it  is  in 
the  part  of  its  orbit  fartheft  from  the  fun,  the  node  to- 
wards which  it  is  moving  is  made  to  move  towards  the 
oppofition. 

"  Suppofe  the  moon  at  O^  (fig.  176.),  or  the  qua- 
drature preceding  the  conjunction,  then  the  enfuing. 
node,  if  at  900  distance,  or  at  the  conjunction  C,  will 
be  Stationary  (as  before  obferved)  ;  but  if  it  be  at  a 
greater  or  lefs  distance  it  will  be  brought  towards  C. 
Thus,  if  the  nodes  be  in  the  pofition  MN,  the  enfu- 
ing node  M,  being  at  a  lefs  distance  from  Q_than  90% 
will  move  towards  C,  or  direct,  while  the  moon  moves 
through  the  arc  QM ;  after  which  N  becomes  the  en- 
fuing node  and  likewife  moves  towards  the  conjunction 
C,  or  retrograde  during  the  moon's  motion  through 
the  arc  MR  ;  and  becaufe  the  arc  MR  exceeds  QM, 
the  retrograde  motion  exceeds  the  direct.  Again,  if 
the  nodes  be  in  the  pofition  mn,  the  enfuing  node  « 
being  at  a  greater  distance  from  Q^  than  900,  will 
move  towards  C,  or  retrograde  during  the  moon's  mo- 
tion through  the  arc  Qn  ;  after  which  the  node  in  be- 
comes the  enfuing  node,  and  likewife  moves  towards 
the  conjunction  C,  or  direct,  during  the  moon's  mo- 
tion through  the  arc  ?/K  ;  and  becaufe  the  arc  Q>:  ex- 
ceeds NR,  die  retrograde  motion  here  alfo  exceeds 
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the  direct.  If  the  nodes  be  in  the  quadratures  QR, 
the  enfuing  node  R  removes  towards  C,  or  retrograde, 
during  the  moon's  motion  through  the  arc  QR,  or  al- 
moft  the  whole  femiorbit.  The  fume  may  be  fliown  in 
the  other  half  of  the  orbit  ROQ  with  refpect  to  the 
oppofition  O ;  and  therefore  in  every  revolution  of  the 
moon,  the  retrograde  motion  of  the  nodes  exceeds  the 
direct;  and,  on  the  whole,  the  nodes  are  carried 
round  contrary  to  the  order  of  the  figns. 

"  The  line  of  the  conjunction  is  by  the  earth's  an- 
nual motion  brought  into  every  poflible  fituation  with 
refpeet  to  the  nodes  in  the  conrfe  of  a  year,  indepen- 
dent of  their  own  proper  motion  ;  which  laft  occafions 
the  change  of  fituation  to  be  performed  in  about  nine- 
teen days  lefs. 

"  The  inclination  of  the  moon's  orbit  being  the 
angle  which  its  courfe  makes  with  the  plane  of  the 
ecliptic,  it  is  evident  from  what  has  been  faid,  that 
this  angle  is  almoft  continually  changing.  Suppofe  the 
line  of  the  nodes,  by  its  retrograde  motion,  to  leave 
the  conjunction  C  (fig.  175.)  and  become  in  the  fecond 
and  fourth  quarters  as  in  the  pofition  MN,  and  the 
moon  to  move  from  the  node  M  to  the  node  N;  then, 
becaufe  the  enfuing  node  N  moves  towards  the  con- 
junction C,  while  the  moon  is  in  the  nearer  half  of  its 
orbit,  the  moon's  courfe  mult  be  continually  more  and 
more  inflected  towards  the  ecliptic  till  its  arrival  at  R. 
This  inflection  in  the  firft  90%  or  MA  from  M,  pre- 
vents its  diverging  fo  much  from  the  ecliptic,  as  it 
would  otherwife  have  done ;  that  is  to  fay,  it  dimi- 
nilhes the  angle  of  the  moon's  inclination.  From  A 
to  R  its  courfe  begins  to  converge  towards  the  eclip- 
tic j  and  this  convergence  is  increafed  by  the  inflection 
which,  in  the  preceding  900,  prevented  its  divergence : 
in  the  arc  AR,  then,  their  inclination  is  increafed. 
During  the  moon's  motion  from  R  to  N,  the  node  is 
moved  towards  the  oppofition  O,  and  confequently  the 
angle  of  its  courfe  to  N,  is  rendered  lefs  than  it  would 
have  been  if  the  node  has  not  moved;  or,  in  other 
words,  the  inclination  is  diminifhed.  And  becaufe  the 
arc  MA  added  to  the  arc  RN  is  greater  than  the  arc 
AR,  the  inclination  at  the  fubfeqnent  node  is  lefs  than 
at  the  precedent  node ;  and  the  fame  may  be  mown  in 
the  other  half  revolution  NQM. 

"  Therefore,  while  the  nodes  are  moving  from  the 
conjunction  and  oppofition  to  the  quadratures,  the  in- 
clination of  the  moon's  orbit  on  the  whole  diminilhes 
in  every  revolution  till  they  arrive  in  the  quadratures, 
at  which  time  it  is  lealt  of  all.  When  the  line  of  the 
nodes  has  pafled  the  quadratures,  and  is  in  the  firft 
and  third  quarters,  as  in  the  pofition  mn,  it  is  eafily 
fliown  by  the  fame  kind  of  argument,  that  the  incli- 
nation is  increafed  while  the  moon  palfes  from  m  to  Q, 
then  diminilhes  for  the  remainder  of  the  firft  900,  or 
Qa,  and  is  afterwards  increafed  for  the  other  900,  or 
an  •,  and  the  fame  may  be  proved  for  the  other  half 
revolution  nRm.  Confequently,  while  the  nodes  are 
moving  from  the  quadratures  to  the  conjunction  and 
oppofition,  the  inclination  is  increafed  by  the  fame  de- 
grees as  it  before  was  diminiihed,  till  they  arrive  at 
the  conjun&ion  and  oppofition;  at  which  time  it  re- 
turns to  its  firft  quantity,  being  then  greateft  of  all. 

"  The  line  of  the  nodes  in  the  courfe  of  one  entire 
revolution  with  refpeet  to  the  fun,  is  twice  in  the  qua- 
dratures and  twice  in  the  conjunction  and  oppofition. 
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Therefore  the  inclination  of  the  moon's  orbit  to  the  Particular 
ecliptic  is  diminifhed  and  increafed  by  turns  twice  in  Explication 
every  revolution  of  the  nodes.  °^  t.*le  Ce- 

"  All  the  irregularities  of  the  moon's  motion  are  a  leftial  Phc" 
little  greater  when  in  the  half  of  its  orbit  neareft  the  r 

fun,  than  when  it  is  in  the  other  half;  the  chief  rea- 
fon  of  which  is,  that  the  difference  between  the  fquares 
of  the  moon's  and  earth's  diftances  from  the  fun  is 
greater  in  proportion  to  the  fquares  themfelves,  in  the 
former  than  in  thelattercafe  at  equal  elongations  from 
the  quadrature  ;  and  confequently  the  difturbing  forces 
muft  be  more  confiderable. 

"  Although  the  moon  in  reality  revolves  about  the 
common  centre  of  gravity  between  her  and  the  earth, 
and  not  about  the  earth  itfelf,  and  confequently  their 
motions  and  irregularities  are  fimilar,  and  not  confi- 
ned to  the  moon  alone  ;  yet  it  may  be  eafily  conceived, 
that  the  conclufions  are  not  affected  in  any  degree  that 
may  be  here  regarded,  when,  for  the  fake  of  concife- 
nefs,  we  fuppofe  one  of  the  two  bodies  to  be  quiefcent, 
and  the  other  to  revolve  about  it. 

"  Irregularities  of  the  fame  kind  take  place  among 
the  primary  planets,  by  their  mutual  actions  on  each 
other  ;  but  the  quantities  arc  not  confiderable.  Hence 
the  apfides  of  the  planets  are  found  to  move  in  confe- 
quentia,  but  fo  very  flowly  that  fome  have  doubted 
whether  they  move  at  all.  The  motions  of  the  aphe- 
lia  of  Saturn,  Jupiter,  Mars,  the  Earth,  Venus,  and 
Mercury,  as  deduced  from  the  comparifon  of  dillant 
obfervations,  are  reflectively  2°  30',  i°  43'  20",  i° 
51'  40",  1  °  49'  10",  40  10',  i°  57'  40",  in  a  century. 

"  The  actions  of  the  inferior  planets  on  each  other  are 
very  minute,  on  account  of  the  fmallnefs  of  their  bulks ; 
but  thofe  of  Jupiter  and  Saturn  are  not  altogether  in- 
fenfible.  When  Jupiter  is  between  the  Sun  and  Sa- 
turn, its  whole  attraction  acts  upon  the  latter  and  in- 
creafes  the  gravity  of  that  planet  towards  the  fun. 
This  is  found  by  comparing  the  refpective  mailes  of 
Jupiter  and  the  Sun  ;  and  the  refpective  fquares  of 
their  diftances  from  Saturn,  to  be  equal  to  T^T  of  the 
Sun's  action  upon  Saturn.  That  planet,  on  the  other 
hand,  at  the  conjunction,  acts  upon  Jupiter  and  the 
Sun  in  the  fame  direction  ;  and  therefore  difturbs  their 
relative  pofition  only  fo  far  as  its  actions  on  each  are 
not  equal.  The  difference  of  thefe  actions  is  found, 
by  the  fame  principles,  to  be  -,  T'TT  of  Jupiter's  whole 
gravity." 

Sect.  VI.  Of  the  Ebbing  and  Flowing  of  the  Sea,  and 
the  Phenomena  of  the  Harvejt  and  Horizontal 
Moon. 

336 
The  caufe  of  the  tides  was  difcovered  by  Kepler,  Caufe  of 
who,  in  his  Introduction  to  the  I'hyfc  of  the   Heavens,  the  tides 
thus  explains  it  :  "  The  orb  of  the  attracting  power,  difcovero: 
which  is  in  the  moon,  is  extended  as  far  as  the  earth  -t    f    tVa 
and  draws  the  waters  under  the  torrid  zone,  acting  up- 
on places  where  it  is  vertical,  infenfibly  on  confined 
feas  and  bays,  but  fenfibly  on  the  ocean  whofe  beds  afe 
large  and  where  the  waters  have  the  liberty  of  recipro- 
cation, that  is,  of  rifing  and  falling."  And  in  the  70th 
page  of  his  Lunar  AJlranomy — "  But  the  caule  of  the 
tides  of  the  fea  appears  to  be  the  bodies  of  the  fun  and 
moon  drawing  the  waters  of  the  fea."     This  hint  be- 
ing given,  the  immortal  Sir  Ifaac  Newton  improved  it, 
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Ebbing  and  and  wrote  fo  amply  on  the  fubject,  as  to  make  the 

Bowing  of  theory  of  the  tides  in  a  manner  quite  his  own,  by  dif- 

thc  Sea.    ^  covering  the  caufe  of  their  riling  on  the  fide  of  the 

earth  oppofite  to  the  moon.     For  Kepler  believed  that 

the  prefence  of  the  moon  occafioned  an  impulfc  which 

caufed  another  in  her  abfence. 

It  has  been  already  obferved,  that  the  power  of  gra- 
vity diminifhes  as  the  fquare  of  the  diftance  increafes  ; 
Fig.  189.  and  therefore  the  waters  at  Z  on  the  fide  of  the  earth 
ABCDEFGH  next  the  moon  M  are  more  attracted 
than  the  central  pans  of  the  earth  O  by  the  moon,  and 
the  central  parts  are  more  attracted  by  her  than  the  wa- 
ters on  the  oppofite  fide  of  the  earth  at  « :  and  therefore 
the  diftance  between  the  earth's  centre  and  the  waters 
on  its  furface  under  and  oppofite  to  the  moon  will  be 
increafed.  For,  let  there  be  three  bodies  at  H,  O,  and 
D  :  if  they  are  all  equally  attracted  by  the  body  M, 
they  will  all  move  equally  fall  toward  it,  their  mutual 
diftances  from  each  other  continuing  the  fame.  If  the 
attraction  of  M  is  unequal,  then  that  body  which  is 
mod  ftrongly  attracted  will  move  fafteft,  and  this  will 
increafe  its  diftance  from  the  other  body.  Therefore, 
by  the  law  of  gravitation,  M  will  attract  H  more 
ftrongly  than  it  does  O,  by  which  the  diftance  between 
H  and  O  will  be  increafed  ;  and  a  fpectator  on  O  will 
perceive  H  rifing  higher  toward  Z.  In  like  manner, 
O  being  more  ftrongly  attracted  than  D,  it  will  move 
farther  towards  M  than  D  does:  confequently,  the  di- 
ftance between  O  and  D  will  be  increafed ;  and  a  fpec- 
tator on  O,  not  perceiving  his  own  motion,  will  fee  D 
receding  farther  from  him  towards  n  :  all  effects  and 
appearances  being  the  fame,  whether  D  recedes  from 
-  O,  or  O  from  D. 

Suppofe  now  there  is  a  number  of  bodies,  as  A,  B, 
C,  D,  E,  F,  G,  H,  placed  round  O,  fo  as  to  form  a  flex- 
ible or  fluid  ring  :  then,  as  the  whole  is  attracted  to- 
wards M,  the  parts  at  H  and  D  will  have  their  di- 
ftance from  O  increafed  ;  whilft  the  parts  at  B  and  F 
being  nearly  at  the  fame  diftance  from  M  as  O  is,  thefe 
parts  will  not  recede  from  one  another  ;  but  rather,  by 
the  oblique  attraction  of  M,  they  will  approach  nearer 
to  O.  Hence,  the  fluid  ring  will  form  itfelf  into  an 
ellipfe  ZIBL«KFNZ,  whofe  longer  axis  n  OZ  pro- 
duced will  pafs  through  M,  and  its  (horter  axis  BOF 
will  terminate  in  B  and  F.  Let  the  ring  be  filled  with 
fluid  particles,  fo  as  to  form  a  fphere  round  O  ;  then, 
as  the  whole  moves  towards  M,  the  fluid  fphere  being 
lengthened  at  Z  and  n,  will  afllime  an  oblong  or  oval 
form.  If  M  is  the  moon,  O  the  earth's  centre,  ABC 
DEFGH  the  fea  covering  the  earth's  furface,  it  is  evi- 
dent, by  the  above  reafoning,  that  whilft  the  earth  by 
its  gravity  falls  toward  the  moon,  the  water  directly 
below  her  at  B  will  fwell  and  rife  gradually  towards 
her,  alfo  the  water  at  D  will  recede  from  the  centre 
[ftrictly  fpeaking,  the  centre  recedes  from  D],  and 
rife  on  the  oppofite  fide  of  the  earth ;  whilft  the  water 
at  B  and  F  is  deprelled,  and  falls  below  the  former  le- 
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vel.  Hence  as  the  earth  turns  round  its  axis  from  the 
moon  to  the  moon  again  in  24$  hours,  there  will  be 
two  tides  of  flood  and  two  of  ebb  in  that  time,  as  we 
find  by  experience. 

As  this  explanation  of  the  ebbing  and  flowing  of  the 
fea  is  deduced  from  the  earth's  conitantly  falling  to- 
wards the  moon  by  the  power  of  gravity,  fome  may 
find  a  difficulty  in  conceiving  how  this  is  poflible,  when 
the  moon  is  full,  or  in  opposition  to  the  fun  ;  fince  the 
earth  revolves  about  the  fun,  and  muft  continually  fall 
towards  it,  and  therefore  cannot  fall  contrary  ways  at 
the  fame  time  :  or  if  the  earth  is  conitantly  falling  to- 
wards the  moon,  they  muft  come  together  at  laft.  To 
remove  this  difficulty,  let  it  be  confidered,  that  it  is  not 
the  centre  of  the  earth  that  defcribes  the  annual  orbit 
round  the  fun,  but  the  (e)  common  centre  of  gravity 
of  the  earth  and  moon  together  :  and  that  whilft  the 
earth  is  moving  round  the  fun,  it  alfo  defcribes  a  circle 
round  that  centre  of  gravity  ;  going  as  many  times 
round  it  in  one  revolution  about  the  fun  as  there  are 
lunations  or  courfes  of  the  moon  round  the  earth  in  a 
year  :  and  therefore  the  earth  is  conftantly  falling  to- 
wards the  moon  from  a  tangent  to  the  circle  it  defcribes 
round  the  faid  common  centre  of  gravity.  Let  M  be 
the  moon,  TW  part  of  the  moon's  orbit,  and  C  the 
centre  of  gravity  of  the  earth  and  moon  ;  whilft  the 
moon  goes  round  her  orbit,  the  centre  of  the  earth  de- 
fcribes the  circle  d  g  e  round  C,  to  which  circle  g  a  k 
is  a  tangent ;  and  therefore  when  the  moon  has  gone 
from  M  to  a  little  paft  "W,  the  earth  has  moved  from 
g  to  e  ;  and  in  that  time  has  fallen  towards  the  moon, 
from  the  tangent  at  a  toe  :  and  fo  on,  round  the  whole 
circle. 

The  fun's  influence  in  raifing  the  tides  is  but  fmall 
in  comparifon  of  the  moon's  ;  for  though  the  earth's 
diameter  bears  a  confiderable  proportion  to  its  diftance 
from  the  moon,  it  is  next  to  nothing  when  compared 
to  its  diftance  from  the  fun.  And  therefore  the  differ- 
ence of  the  fun's  attraction  on  the  fides  of  the  earth  un- 
der and  oppofite  to  him,  is  much  lefs  than  the  differ- 
ence of  the  moon's  attraction  on  the  fides  of  the  earth 
under  and  oppofite  to  her ;  and  therefore  the  moon  muft 
raife  the  tides  much  higher  than  they  can  be  raifed  by 
the  fun. 

On  this  theory,  the  tides  ought  to  be  higheft  direct- 
ly under  and  oppofite  to  the  moon  ;  that  is,  when  the 
moon  is  due  north  and  fouth.  But  we  find,  that  in 
open  feas,  where  the  water  flows  freely,  the  Moon  M 
is  generally  paft  the  north  and  fouth  meridian,  as  at/, 
when  it  is  high  water  at  Z  and  at  n.  The  reafon  is 
obvious  :  for  though  the  moon's  attraction  was  to  ceafe 
altogether  when  fbe  was  paft  the  meridian,  yet  the  mo-- 
tion  of  afcent  communicated  to  the  water  before  that 
time  would  make  it  continue  to  rife  for  fome  time  af- 
ter ;  much  more  muft  it  do  fo  when  the  attraction  is 
only  diminished  ;  as  a  little  impulfe  given  to  a  moving 
ball  will  caufe  it  ftill  to  move  farther  than  otherwife  it 
3  X  could 
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Ebbingand  could  have  done  ;  and  as  experience  fhows,  that  the 
flowing  of  day  js  hotter  about  three  in  the  afternoon,  than  when 
,  the  fun  is  on  the  meridian,  becaufe  of  the  increafe  made 
to  the  heat  already  imparted. 

The  tides  anfwer  not  always  to  the  fame  diftance  of 
the  moon  from  the  meridian  at  the  fame  places  ;  but 
are  varioufly  affected  by  the  action  of  the  fun,  which 
brings  them  on  fooner  when  the  moon  is  in  her  firft 
and  third  quarters,  and  keeps  them  back  later  when  the 
is  in  her  fecond  and  fourth  :  becaufe,  in  the  former 
cafe,  the  tide  raifed  by  the  fun  alone  would  be  earlier 
than  the  tide  raifed  by  the  moon  ;  and,  in  the  latter 
cafe,  later. 

The  moon  goes  round  the  earth  in  an  elliptic  orbit ; 
and  therefore,  in  every  lunar  month,  lhe  approaches 
nearer  to  the  earth  than  her  mean  diflance,  and  recedes 
farther  from  it.  When  lhe  is  neareft,  fhe  attracts 
ftrongeft,  and  fo  raifes  the  tides  moft ;  the  contrary 
happens  when  die  is  fartheft,  becaufe  of  her  weaker  at- 
traction. When  both  luminaries  are  in  the  equator, 
and  the  moon  in  perigee,  or  at  herleaft  diflance  from 
the  earth,  (he  raifes  the  tides  higheft  of  all,  efpecially 
at  her  conjunction  and  oppofition  ;  both  becaufe  the 
equatorial  parts  have  the  greateft  centrifugal  force  from 
their  defcribing  the  largeft  circle,  and  from  the  concur- 
ring actions  of  the  fun  and  moon.  At  the  change,  the 
attractive  forces  of  the  fun  and  moon  being  united, 
they  diminilh  the  gravity  of  the  waters  under  the  moon, 
and  their  gravity  on  the  oppofite  fide  is  diminifhed  by 
means  of  a  greater  centrifugal  force.  At  the  full, 
whilft  the  moon  raifes  the  tide  under  and  oppofite  to 
her,  the  fun,  acting  in  the  fame  line,  raifes  the  tide  un- 
der and  oppofite  to  him  ;  whence  their  conjoint  effect  is 
the  fame  as  at  the  change  ;  and,  in  both  cafes,  occafion 
what  we  call  the  Spring  Tides.  But  at  the  qnarters  the 
fun's  action  on  the  waters  at  O  and  H  diminifhes  the 
effect  of  the  moon's  action  on  the  water  at  Z  and  N  ; 
fo  that  they  rife  a  little  under  and  oppofite  to  the  fun 
at  O  and  H,  and  fall  "as  much  under  and  oppofite  to 
the  moon  at  Z  and  N  ;  making  what  we  call  the  Neap 
Tides,  becaufe  the  fun  and  moon  then  act  crofs-wife  to 
each  other.  But  thefe  tides  happen  not  till  fome  time 
after  ;  becaufe  in  this,  as  in  other  cafes,  the  actions  do 
not  produce  the  greateft  effect  when  they  are  at  the 
ftrongeft,  but  fome  time  afterwards. 

The  fun,  being  nearer  the  earth  in  winter  than  in 
fummer,  is  of  courfe  nearer  to  it  in  February  and  Oc- 
tober than  in  March  and  September  ;  and  therefore 
the  greateft  tides  happen  not  till  fome  time  after  the 
autumnal  equinox,  and  return  a  little  before  the  ver- 
nal. 

The  fea,  being  thus  put  into  motion,  would  continue 
to  ebb  and  flow  for  feveral  times,  even  though  the  fun 
and  moon  were  annihilated,  or  their  influence  fliould 
ceafe ;  as,  if  a  bafon  of  water  were  agitated,  the  wa- 
ter would  continue  to  move  for  fome  time  after  the 
bafon  was  left  to  itand  ftill  ;  or  like  a  pendulum, 
which,  having  been  put  in  motion  by  the  hand,  con- 
tinues to  make  feveral  vibrations  without  any  new  im- 
pulfe. 

When  the  moon  is  in  die  equator,  the  tides  are  e- 
qually  high  in  both  parts  of  the  lunar  day,  or  time  of 
the  moon's  revolving  from  the  meridian  to  the  meridian 
again,  which  is  24  hours  50  minutes.  But  as  the 
moon  declines  from  the  equator  towards  either  pole, 


the  tides  are  alternately  higher  and  icwer  at  places  ha-  Ebbingand 
ving  north  or  fouth  latitude.  For  one  of  the  higheft  flowing  of 
elevations,  which  is  that  under  the  moon,  follows  her  t.he  Sea' 
towards  the  pole  to  which  flie  is  neareft,  and  the  other  "  ~~ 
declines  towards  the  oppofite  pole  ;  each  elevat  ion  de- 
fcribing parallels  as  far  diftant  from  the  equator,  on 
oppofite  fides,  as  the  moon  declines  from  it  to  either 
fide  ;  and  confequently  the  parallels  defcribed  by  thefe 
elevations  of  the  water  are  twice  as  many  degrees  from 
one  another  as  the  moon  is  from  the  equator  ;  increa- 
fing  their  diftance  as  the  moon  increases  her  declina- 
tion, till  it  be  at  the  greateft,  when  the  faid  parallels 
are,  at  a  mean  ftate,  47  degrees  from  one  another:  and 
on  that  day,  the  tides  are  moft  unequal  in  their  heights. 
As  the  moon  returns  towards- the  equator,  the  parallels 
defcribed  by  the  oppofite  elevations  approach  towards 
each  other,  until  the  moon  comes  to  the  equator,  and 
then  they  coincide.  As  the  moon  declines  towards  the 
oppofite  pole,  at  equal  diftances,  each  elevation  de- 
fcribes  the  fame  parallel  in  the  other  part  of  the  lunar 
day,  which  its  oppofite  elevation  defcribed  before. 
Whilft  the  moon  has  north  declination,  the  greateft 
tides  in  the  northern  hemifphere  are  when  ihe  is  above 
the  horizon  ;  and  the  reverfe  whilft  her  declination  is 
fouth.  Let  NESQ^be  the  earth,  NSC  its  axis,  EQFig-  *9*> 
the  equator,  T  s  the  tropic  of  Cancer,  /  vf  the  tro-  I93iI94- 
pic  of  Capricorn,  a  b  the  arctic  circle,  cd  the  antarctic, 
N  the  north  pole,  S  the  fouth  pole,  M  the  moon,  F 
and  G  the  two  eminences  of  water,  whofe  loweft  parts 
are  at  a  and  d,  at  N  and  S,  and  at  b  and  c,  always  90 
degrees  from  the  higheft.  Now,  when  the  moon  is  in 
her  greateft  north  declination  at  M,  the  higheft  eleva- 
tion G  under  her  is  on  the  tropic  of  Cancer  T  25, 
and  the  oppofite  elevation  F  on  the  tropic  of  Capri- 
corn tv?  ;  and  thefe  two  elevations  defcribe  the  tropics 
by  the  earth's  diurnal  rotation.  All  places  in  the 
northern  hemifphere  ENp^have  the  higheft  tides  when 
they  come  into  the  pofition  b  55  Q^,  under  the  moon  : 
and  the  loweft  tides  when  the  earth's  diurnal  rotation 
carries  them  into  the  pofition  a  TE,  on  the  fide  oppo- 
fite to  the  moon  ;  the  reverfe  happens  at  the  fame  time 
in  the  fouthern  hemifphere  ESQ^,  as  is  evident  to  fight. 
The  axis  of  the  tides  a  C  d  has  now  its  poles  a  and  d 
(being  always  90  degrees  from  the  higheft  elevations) 
in  the  arctic  and  antarctic  circles  ;  and  therefore  it  is 
plain,  that  at  thefe  circles  there  is  but  one  tide  of 
flood,  and  one  of  ebb,  in  the  lunar  day.  For,  when 
the  point  a  revolves  half  round  to  b,  in  ia  lunar  hours, 
it  has  a  tide  of  flood  ;  but  when  it  comes  to  the  fame 
point «  again  in  12  hours  more,  it  has  the  loweft  ebb. 
In  feven  days  afterward,  the  moon  M  comes  to  the  e- 
quinoctial  circle,  and  is  over  the  equator  EQ^,  when 
both  elevations  defcribe  the  equator  ;  and  in  both  he- 
mifpheres,  at  equal  diftance^  from  the  equator,  the 
tides  are  equally  high  in  both  parts  of  the  lunar  day. 
The  whole  phenomena  being  reverfed,  when  the  moon 
has  fouth  declination,  to  what  they  were  when  her  de- 
clination was  north,  require  no  farther  defcription. 

In  the  three  laft-mentioned  figures,  the  earth  is  or- 
thographically  projected  on  the  plane  of  the  meridian  ; 
but  in  order  to  defcribe  a  particular  phenomenon,  we 
now  project  it  on  the  plane  of  the  ecliptic.  Let 
HZON  be  the  earth  and  fea,  FED  the  equator,  T  Fig.  191. 
the  tropic  of  Cancer,  C  the  arctic  circle,  P  the  north 
pole,  and  the  curves,  i,  2,   3,  &c.  24  meridians  or 
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Ebbingand  hour-circles,  interfecting  each  other  in  the  poles ; 
flowing  of  AGM  is  the  moon's  orbit,  S  the  fun,  M  the  moon,  Z 
the  Sea.  tne  water  elevated  under  the  moon,  and  N  the  oppofite 
~  ~  '  equal  elevation.  As  the  loweft  parts  of  the  water  are 
always  90  degrees  from  the  higheft,  when  the  moon  is 
in  either  of  the  tropics  (as  at  M),  the  elevation  Z  is  on 
the  tropic  of  Capricorn,  and  the  oppofite  elevation  N  on 
the  tropic  of  Cancer ;  the  low-water  circle  HCO  touch- 
es the  polar  circles  at  C ;  and  the  high-water  circle 
ETP6  goes  over  the  poles  at  P,  and  divides  every  pa- 
rallel of  latitude  into  two  equal  fegments.  In  this  cafe, 
the  tides  upon  every  parallel  are  alternately  higher  and 
lower ;  but  they  return  in  equal  times :  the  point  T, 
for  example,  on  the  tropic  of  Cancer  (where  the  depth 
of  the  tide  is  reprefented  by  the  breadth  of  the  dark 
{hade),  has  a  fhallower  tide  of  flood  at  T  than  when  it 
revolves  half  round  from  thence  to  6,  according  to  the 
order  of  the  numeral  figures ;  but  it  revolves  as  foon 
from  6  to  T  as  it  did  from  T  to  6.  When  the  moon 
is  in  the  equinoctial,  the  elevations  Z  and  N  are  tranf- 
ferred  to  the  equator  at  O  and  H,  and  the  high  and 
low-water  circles  are  got  into  each  other's  former  pla- 
ces ;  in  which  cafe  the  tides  return  in  unequal  times, 
but  are  equally  high  in  both  parts  of  the  lunar  day  :  for 
a  place  at  r  (under  D)  revolving  as  formerly,  goes 
fooner  from  1  to  11  (under  F)  than  from  11  to  1,  be- 
caufe  the  parallel  it  describes  is  cut  into  unequal  feg- 
ments by  the  high  water  circle  HCO  :  but  the  points 
1  and  n  being  equidiftant  from  the  pole  of  the  tides 
at  C,  which  is  directly  under  the  pole  of  the  moon's 
orbit  MGA,  the  elevations  are  equally  high  in  both 
3g7  parts  of  the  day. 
Tides  turn  And  thus  it  appears,  that  as  the  tides  are  governed 
on  the  axis  by  the  moon,  they  muft  turn  on  the  axis  of  the  moon's 
of  the  orbit,  which  is  inclined  23^  degrees  to  the  earth's  axis 
moon  s  or-  at  a  mean  ftate .  an(j  therefore  the  poles  of  the  tides 
mnft  be  fo  many  degrees  from  the  polesof  the  earth, or 
in  oppofite  points  of  the  polar  circles,  going  round  thefe 
circles  in  every  lunar  day.  It  is  true,  that  according  to 
fig.  194.  when  the  moon  is  vertical  to  the  equator  ECQ^, 
the  poles  of  the  tides  feem  to  fall  in  with  the  poles  of  the 
world  N  and  S:  but  when  we  confider  that  FGH 
is  under  the  moon's  orbit,  it  will  appear,  that  when  the 
moon  is  over  H,  in  the  tropic  of  Capricorn,  the  north 
pole  of  the  tides  (which  can  be  no  more  than  90  degrees 
from  under  the  moon)  muft  be  at  C  in  the  arctic  circle, 
not  at  P  the  north  pole  of  the  earth ;  and  as  the  moon 
afcends  from  H  to  G  in  her  orbit,  the  north  pole  of  the 
tides  muft  fhift  fromc  to*  in  the  arctic  circle,  and  the 
fouth  poles  as  much  in  the  antarctic. 

It  is  not  to  be  doubted,  but  that  the  earth's  quick 
rotation  brings  the  polesof  the  tides  nearer  to  the  poles 
of  the  world,  than  they  would  be  if  the  earth  were  at 
reft  and  the  moon  revolved  about  it  only  once  a  month; 
for  otherwife  the  tides  would  be  more  unequal  in  their 
heights  and  times  of  their  return,  than  we  find  they 
are.  But  how  near  the  earth's  rotation  may  bring  the 
poles  of  its  axis  and  thofe  of  the  tides  together,  or  how 
far  the  preceding  tides  may  affect  thofe  which  follow,  fo 
as  to  make  them  keep  np  nearly  to  the  fame  heights 
and  times  of  ebbing  and  flowing,  is  a  problem  more  fit 
to  be  folved  by  obfervation  than  by  theory. 

Thofe  who  have  opportunity  to  make  obfervations, 
and  choofe  to  fatisfy  themfelves  whether  the  tides  are 
really  affected  in  the  above  manner  by  the  different  po- 


sitions of  the  moon,  efpecially  as  to  the  unequal  limes  Ebbing  and 
of  their  returns,  may  take  this  general  rule  for  know-  "owing  of 
ing  when  they  ought  to  be  fo  affected.  When  the  tne  Sea' 
earth's  axis  inclines  to  the  moon,  the  northern  tides,  if 
not  retarded  in  their  paffage  through  fhoals  and  chan- 
nels, nor  affe£ted  by  the  winds,  ought  to  be  greatcft 
when  the  moon  is  above  the  horizon,  leaft  when  fhe  is 
below  it;  and  quite  the  reverfe  when  the  earth's  axis 
declines  from  her :  but  in  both  cafes,  at  equal  intervals 
of  time.  When  the  earth's  axis  inclines  fidewife  to 
the  moon,  both  tides  are  equally  high,  but  they  hap- 
pen at  unequal  intervals  of  time.  In  every  lunation  the 
earth's  axis  inclines  once  to  the  moon,  once  from  her, 
and  twice  fidewife  to  her,  as  it  does  to  the  fun  every 
year ;  becaufe  the  moon  goes  round  the  ecliptic  every 
month,  and  the  fun  but  once  in  a  year.  Infummer,  the 
earth's  axis  inclines  towards  the  moon  when  new ;  and 
therefore  the  day-tides  in  the  north  ought  to  be  higheft, 
and  night-tides  loweft,  about  the  change  :  at  the  full, 
the  reverfe.  At  the  quarters,  they  ought  to  be  equally 
high,  but  unequal  in  their  returns ;  becaufe  the  earth's 
axis  then  inclines  fidewife  to  the  moon.  In  winter,  the 
phenomena  are  the  fame  at  full  moon  as  in  fummcr  at 
new.  In  autumn,  the  earth's  axis  inclines  fidewife  to 
the  moon  when  new  and  full;  therefore,  the  tides 
ought  to  be  equally  high  and  uneven  in  their  returns  at 
thefe  times.  At  the  firft  quarter,  the  tides  of  flood 
fhould  be  leaft  when  the  moon  is  above  the  horizon, 
greateft  when  fhe  is  below  it  :  and  the  reverfe  at  her 
third  quarter.  In  fpring,  the  phenomena  of  the  firft 
quarter  anfwer  to  thofe  of  the  third  quarter  in  au- 
tumn ;  and  vice  verfa.  The  nearer  any  time  is  to  ei- 
ther of  thefe  feafons,  the  more  the  tides  partake  of  the 
phenomena  of  thefe  feafons ;  and  in  the  middle  between 
any  two  of  them  the  tides  are  at  a  mean  ftate  between 
thofe  of  both. 

In  open  feas,  the  tides  rife  but  to  veryfmall  heights 
in  proportion  to  what  they  do  in  wide-mouthed  rivers, 
opening  in  the  direction  of  the  ftream  of  tide.  For  in 
channels  growing  narrower  gradually,  the  water  is  ac- 
cumulated by  the  oppofition  of  the  contracting  bank  : 
like  a  gentle  wind,  little  felt  on  an  open  plane,  but 
ftrong  and  bfifk  in  a  ftreet ;  efpecially  if  the  wider  end 
of  the  ftreet  be  next  the  plain,  and  in  the  way  of  the 
wind.  268 

The  tides  are  fo  retarded  in  their  paffage  thro'  dif-  Irregulari- 
ferent  fhoals  and  channels,  and  otherwife  fo  varioufly  tics  of  tides 
affected  by  ftriking  againft  capes  and  headlands,  that  accounted  • 
to  different  places  they  happen  at  all  diftances  of  the  or" 
moon  from  the  meridian,  confequently  at  all  hours  of 
the  lunar  day.     The  tide  propagated  by  the  moon  in 
the  German  ocean,  when  fhe  is  three  hours  paft  the 
meridian,  takes  12  hours  to  come  from  thence  to  Lon- 
don bridge ;  where  it  arrives  by  the  time  that  a  new 
tide  is  raifed  in  the  ocean.     And  therefore,  when  the 
moon  has  north  declination,  and  we  fhould  expect  the 
tide  at  London  to  be  greateft  when  the  moon  is  above 
the  horizon,  we  find  it  is  leaft ;  and  the  contrary  when 
fhe  has  fouth  declination.     At  feveral  places  it  is  high- 
water  three  hours  before  the  moon  comes  to  the  meri- 
dian ;  but  that  tide  which  the  moon  pnfhes  as  it  were 
before  her,  is  only  the  tide  oppofite  to  that  which  was 
raifed  by  her  when  fhe  was  nine  hours  paft  the  oppofite 
meridian. 

There  are  no  tides  in  lakes,  becaufe  they  are  gene- 
3X2  rally 
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rally  fo  fmall,  that  when  the  moon  is  vertical  fhe  at- 
tracts every  part  of  them  alike,  and  therefore  by  ren- 
dering all  the  water  equally  light,  no  part  of  it  can  be 
raifed  higher  than  another.  The  Mediterranean  and 
Baltic  feas  have  very  fmall  elevations,  becaufe  the  in- 
lets by  which  they  communicate  with  the  ocean  are 
fo  narrow,  that  they  cannot,  in  fo  fhort  a  time,  receive 
or  difcharge  enough  to  raife  and  fink  their  furfaces  fen- 
fibly. 

Air  being  lighter  than  water,  and  the  furface  of  the 
atmofphere  being  nearer  to  the  moon  than  the  furface 
of  the  fea,  it  cannot  be  doubted  that  the  moonraifes 
much  higher  tides  in  the  air  than  in  the  fea.  And 
therefore  many  have  wondered  why  the  mercury  does 
not  fink  in  the  barometer  when  the  moon's  action  on 
the  particles  of  air  makes  them  lighter  as  flic  paffes  over 
the  meridian.  But  we  muft  confider,  that  as  thefe 
particles  are  rendered  lighter,  a  greater  number  of  them 
are  accumulated,  until  the  deficiency  of  gravity  be  made 
up  by  the  height  of  the  column  ;  and  then  there  is  an 
equilibrium,  and  confequently  an  equal  prelTure  upon 
the  mercury  as  before  ;  fo  that  it  cannot  be  affected  by 
the  aerial  tides.  It  is  very  probable,  however,  that 
the  ftars  which  are  feen  through  an  aerial  tide  of  this 
kind  will  have  their  light  more  refracted  than  thofe 
which  are  feen  through  the  common  depth  of  the  at- 
mofphere ;  and  this  may  account  for  the  fuppofed  re- 
fractions by  the  lunar  atmofphere  that  have  been  fome- 
times  obferved. 

It  is  generally  believed  that  the  moon  rifes  about  jo 
minutes  later  every  day  than  on  the  preceding  ;  but 
this  is  true  only  with  regard  to  places  on  the  equator. 
In  places  of  confiderable  latitude  there  is  a  remarkable 
difference,  efpecially  in  the  harveft  time.  Here  the 
autumnal  full  moon  rifes  very  foon  after  fun-fet  for  fe- 
veral  evenings  together.  At  the  polar  circles,  where 
the  mild  feafonis  of  very  fhort  duration,  the  autumnal 
full  moon  rifes  at  fun-fet  from  the  firft  to  the  third 
quarter.  And  at  the  poles,  where  the  fun  is  for  half 
a  year  abfent,  the  winter  full-moons  fhine  conftantly 
without  fetting  from  the  firft  to  the  third  quarter. 

All  thefe  phenomena  are  owing  to  the  different 
angles  made  by  the  horizon  and  different  parts  of  the 
moon's  orbit ;  and  may  be  explained  in  the  following 
manner. 

The  plane  of  the  equinoctial  is  perpendicular  to  the 
earth's  axis;  and  therefore  as  the  earth  turns  round 
its  axis,  all  parts  of  the  equinoctial  make  equal  angles 
with  the  horizon  both  at  riling  and  fetting:  fo  that 
equal  portions  of  it  always  rife  or  fet  in  equal  times. 
Confequently,  if  the  moon's  motions  were  equable,  and 
in  the  equinoctial,  at  the  rate  of  12  degrees  n  min. 
from  the  fun  every  day,  as  it  is  in  her  orbit,  fhe  would 
rife  and  fet  50  minutes  later  every  day  than  on  the 
preceding:  for  12  deg.  11  min.  of  the  equinoctial  rife 
or  fet  in  50  minutes  of  time  in  all  latitudes. 

But  the  moon's  motion  is  fo  nearly  in  the  ecliptic, 
that  we  may  confider  her  at  prefent  as  moving  in  it. 
Now  the  different  parts  of  the  ecliptic,  on  account  of 


its  obliquity  to  the   earth's  axis,  make  very  different  Ebbing  and 
angles  with  the  horizon  as  they  rife  or  fet.     Thofe  Bowing  of 
parts  or  figns  which  rife  with  the  fmalleft  angles  fet  the  Sg*. 
with  the  greateft,    and  vice  verfa.     In  equal  times,  v"~""~"~ 
whenever  this  angle  is  leaft,  a  greater  portion  of  the 
ecliptic  rifes  than  when  the  angle  is  larger;  as  maybe 
feen  by  elevating  the  pole  of  a  globe  to  any  confider- 
able latitude,  and  then  turning  it  round  its  axis  in  the 
horizon.     Confequently,  when  the  moon  is  in  thofe 
figns  which  rife  or  fet  with  the  fmalleft  angles,  fhe 
rifes  or  fets  with  the  leaft  difference  of  time ;  and  with 
the  greateft  difference  in  thofe  figns  which  rife  or  fee 
with  the  greateft  angles. 

Let  FUP  be  the  axis  of  a  globe,  s  TR  the  tropic  Fig.  igj. 
of  Cancer,  Lr  vf  the  tropic  of  Capricorn,  55  EU  v? 
the  ecliptic  touching  both  the  tropics,  which  are  47 
degrees  from  each  other,  and  AB  the  horizon.  The 
equator,  being  in  the  middle  between  the  tropics,  is  cut 
by  the  ecliptic  into  two  oppofite  points,  which  are  the 
beginnings  of  Aries  and  Libra,  K  is  the  hour-circle 
with  its  index,  F  the  north  pole  of  the  globe  elevated 
to  a  confiderable  latitude,  fuppofe  40  degrees  above 
the  horizon ;  and  P  the  fouth  pole  depreffed  as  much 
below  it.  Becaufe  of  the  oblique  polition  of  the  fphere 
in  this  latitude,  the  ecliptic  has  the  high  elevation 
N  25  above  the  horizon,  making  the  angle  NU  So 
of  73^  degrees  with  it  when  Cancer  is  on  the  meridian, 
at  which  time  Libra  rifes  in  the  eaft.  But  let  the 
globe  be  turned  half  round  it  axis,  till  Capricorn  comes 
to  the  meridian  and  Aries  rifes  in  the  eaft;  and  then 
the  ecliptic  will  have  the  low  elevation  NL  above  the 
horizon,  making  only  an  angle  NUL  of  264.  degrees 
with  it ;  which  is  47  degrees  lefs  than  the  former  angle, 
equal  to  the  diftance  between  the  tropics. 

In  Northern  latitudes,  the  fmalleft  angle  made  by 
the  ecliptic  and  horizon  is  when  Aries  rifes,  at  which 
time  Libra  fets;  the  greateft  when  Libra  rifes,  at 
which  time  Aries  fets.  From  the  rifing  of  Aries  to 
the  rifing  of  Libra  (which  is  twelve  (a)  fidereal  hours) 
the  angle  increafes;  and  from  the  rifing  of  Libra  to  the 
rifing  of  Aries,  it  decreafes  in  the  fame  proportion. 
By  this  article  and  the  preceding,  it  appears,  that  the 
ecliptic  rifes  fafteft  about  Aries,  and  floweft  about 
Libra. 

On  the  parallel  of  London,  as  much  of  the  ecliptic 
rifes  about  Pifces  and  Aries  in  two  hours  as  the  moon 
goes  through  in  fix  days:  and  therefore,  whilft  the 
moon  is  in  thefe  figns,  (lie  differs  but  two  hours  in 
rifing  for  fix  days  together;  that  is,  about  20 minutes 
later  every  day  or  night  than  on  the  preceding,  at  a 
mean  rate,  But  in  14  days  afterwards  the  moon  comes 
to  Virgo  and  Libra,  which  are  the  oppofite  figns  to 
Pifces  and  Aries  ;  and  then  fhe  differs  almoft  four  times 
as  much  in  rifing;  namely,  one  hour  and  about  fifteen 
minutes  later  every  day  or  night  than  the  former,  whilft 
flie  is  in  thefe  figns. 

As  the  moon  can  never  be  full  but  when  fhe  is  op- 
pofite to  the  fun,  and  the  fun  is  never  in  Virgo  and 
Libra  but  in  our  autumnal  months,  it  is  plain  that  the 

moon 


(a)  The  ecliptic,  together  with  the  fixed  ftars,  make  3661  apparent  diurnal  revolutions  about  the  earth  in  a 
year;  the  fun  only  3651.  Therefore  the  ftars  gain  3  minutes  56  feconds  upon  the  fun  every  day:  fo  that  a 
iidereal  day  contains  only  23  hours  56  minutes  of  mean  folar  time,  and  a  natural  or  folar  day  24  hours.  Hence 
12  fidereal  hours  are  11  minutes  58  feconds  fhorter  than  12  fola-r. 
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moon  is  never  full  in  the  oppofite  figns,  Pifces  and 
Aries,  but  in  thofe  two  months.  And  therefore  we 
can  have  only  tvvo  full  moons  in  the  year,  which  rife 
fo  near  the  time  of  fun-fet  for  a  week  together  as  a- 
bovementioned.  The  former  of  thefe  is  called  the  har- 
veft moon,  and  the  latter  the  hunter's  moon. 

Here  it  will  probably  be  afked,  why  we  never  ob- 
ferve  this  remarkable  riling  of  the  moon  but  in  harveft, 
feeing  fhe  is  in  Pifces  and  Aries  twelve  times  in  theyear 
befides  ;  and  muft  then  rife  with  as  little  difference  of 
time  as  in  harveft  ?  The  anfwer  is  plain;  for  in  winter 
thefe  iigns  rife  at  noon  ;  and  being  then  only  a  quarter 
of  a  circle  diftant  from  the  fun,  the  moon  in  them  is  in 
her  firfl  quarter :  but  when  the  fun  is  above  the  hori- 
zon, the  moon's  rifing  is  neither  regarded  nor  per- 
ceived. In  fpring,  thefe  figns  rife  with  the  fun,  be- 
caufe  he  is  then  in  them  ;  and  as  the  moon  changeth 
in  them  at  that  time  of  the  year,  fhe  is  quite  invifible. 
In  ftunmer  they  rife  about  midnight ;  and  the  fun  being 
then  three  figns,  or  a  quarter  of  a  circle,  before  them, 
the  moon  is  in  them  about  her  third  quarter;  when 
rifmg  fo  late,  and  giving  but  very  little  light,  her  rifing 
palfes  nnobferved.  And  in  autumn,  thefe  figns,  being 
oppofite  to  the  fun,  rife  when  he  fets,  with  the  moon 
in  oppofition,  or  at  the  full,  which  makes  her  rifing 
very  confpicuous. 

At  the  equator,  the  north  and  fouth  poles  lie  in  the 
horizon  ;  and  therefore  the  ecliptic  makes  the  fame 
angle  fouthward  with  the  horizon  when  Aries  riles,  as 
it  does  northward  when  Libra  rifes,  Confequently, 
as  the  moon  rifes  and  fets  nearly  at  equal  angles  with 
the  horizon  all  the  year  round,  and  about  jo  minutes 
later  every  diy  or  night  than  on  the  preceding,  there 
can  be  no  particular  harveft-moon  at  the  equator. 

The  farther  that  any  place  is  from  the  equator,  if 
it  be  not  beyond*  the  polar  circle,  the  more  the  angle 
is  diminilhed  which  the  ecliptic  and  horizon  make  when 
Pifces  and  Aries  rife  :  and  therefore  when  the  moon  is 
in  thefe  figns,  fhe  rifes  with  a  nearly  proportionable 
difference  later  every  day  than  on  the  former  ;  and  is 
for  that  reafonthe  more  remarkable  about  the  full,  until 
we  come  to  the  polar  circles,  or  66  degrees  from  the 
equator;  in  which  latitude  the  ecliptic  and  horizon  be- 
come coincident  every  day  for  a  moment,  at  the  fame 
fidereal  hour  (or  3  minutes  56  feconds  fooner  every 
day  than  the  former),  and  the  very  next  moment  one 
half  of  the  ecliptic,  containing  Capricorn,  Aquarius,  Pif- 
ces, Aries,  Taurus,  and  Gemini,  rifes,  and  the  oppo- 
fite half  fets.  Therefore,  whilfl  the  moon  is  going 
from  the  beginning  of  Capricorn  to  the  beginning  of 
Cancer,  which  is  almofl  14  days,  fhe  rifes  at  the  fame 
fidereal  hour  ;  and  in  autumn  juft  at  fun-fet,  becaufe 
all  that  half  of  the  ecliptic,  in  which  the  fun  is  at  that 
time,  fets  at  the  fame  fidereal  hour,  and  the  oppofite 
half  rifes  ;  that  is,  3  minutes  56  feconds  of  mean  folar 
time,  fooner  every  day  than  on  the  day  before.  So 
whilfl:  the  moon  is  going  from  Capricorn  to  Cancer, 
flic  rifes  earlier  every  day  than  on  the  preceding;  con- 
trary to  what  flie  does  at  all  places  between  the  polar 
circles.  But  during  the  above  14  days,  the  moon  is 
24  fidereal  hours  later  in  fetting  :  for  the  fix  figns 
which  rife  all  at  once  on  thceaftern  fide  of  the  horizon 
are  24  hours  in  fetting  on  the  weflern  fide  of  it. 

In  northern  latitudes  the  autumnal  full  moons  are  in 


Pifes  and  Aries,  and  the  vernal  full  moons  in  Virgo  Harveft 
and  Libra  ;  in  fouthern  latitudes,  juft  the  reverfe,  be-  sndHori- 
caufe  the  feafons  are  contrary.     But  Virgo  and  Libra  zon,al 
rife  at  as  fmall  angles  with  the  horizon  in  fouthern  la-  ,     °°' 
titudes,  as  Pifces  and  Aries  do  in  the  northern  ;  and 
therefore  the  harveft-moons  are  juft  as  regular  on  one 
fide  of  the  equator  as  on  the  other. 

As  thefe  figns,  which  rife  with  the  leaft  angles,  fet 
with  the  greateft,  the  vernal  full  moons  differ  as  much 
in  their  times  of  rifing  every  night  as  the  autumnal  full 
moons  differ  in  their  times  of  fetting  ;  and  fet  with  as 
little  difference  as  the  autumnal  full  moons  rife  ;  the 
one  being  in  all  cafes  the  reverfe  of  the  other. 

Hitherto,  for  the  fake  of  plainnefs,  we  have  fup- 
pofed  the  moon  to  move  in  the  ecliptic,  from  which 
the  fun  never  deviates.  But  the  orbit  in  which  the 
moon  really  moves  is  different  from  the  ecliptic  ;  one 
half  being  elevated  55.  degrees  above  it,  and  the  other 
half  as  much  depreffed  below  it.  The  moon's  orbit 
therefore  interfeel s  the  ecliptic  in  two  points  diametri- 
cally oppofite  to  each  other  ;  and  thefe  interferons 
are  called  the  Moon's  Nodes.  So  the  moon  can  never 
be  in  the  ecliptic  but  when  fhe  is  in  either  of  her  nodes, 
which  is  at  leaft  twice  every  courfe  from  change  to 
change,  and  fometimes  thrice  :  For,  as  the  moon  goes 
alruoft  a  whole  fign  more  than  around  her  orbit  from 
change  to  change  ;  if  fhe  paffes  by  cither  node  about 
the  time  of  change,  fhe  will  pafs  by  the  other  in 
about  14  days  after,  and  come  round  to  the  former 
node  two  days  again  before  the  next  change.  That  node 
from  which  the  moon  begins  to  afcend  northward,  or 
above  the  ecliptic,  in  northern  latitudes,  is  called  the 
Afcending  Node ;  and  the  other  the  Descending  Node, 
becaufe  the  moon,  when  fhe  paffes  by  it,  defcends  be- 
low the  ecliptic  fouthward. 

The  moon's  oblique  motion  with  regard  to  the 
ecliptic  caufes  fome  difference  in  the  limes  of  her  ri- 
fing and  fetting  from  what  is  already  mentioned.  For 
when  flie  is  northward  of  the  ecliptic,  fhe  rifes  fooner 
and  fets  later  than  if  fhe  moved  in  the  ecliptic :  and 
when  fhe  is  fouthward  of  the  ecliptic,  fhe  rifes  later 
and  fets  fooner.  This  difference  is  variable,  even  in 
the  fame  figns,  becaufe  the  nodes  fhift  backward  about 
29t  degrees  in  the  ecliptic  every  year;  and  fo  go 
round  it  contrary  to  the  order  of  the  figns  in  18  years 
22J  days. 

When  the  afcending  node  is  in  Aries,  the  fouthern 
half  of  the  moon's  orbit  makes  an  angle  of  5^.  degrees 
lefs  with  the  horizon  than  the  ecliptic  does,  when  A- 
ries  rifes  in  northern  latitudes:  for  which  reafon  the 
moon  rifes  whh  lefs  difference  of  time  whilft  (lie  is  in 
Pifces  and  Aries,  than  fhe  would  do  if  fhe  kept  in  the 
ecliptic.  But  in  9  years  and  112  days  afterward,  the 
defcending  node  comes  to  Aries  ;  and  then  the  moon's 
orbit  makes  an  angle  5f  degrees  greater  with  the  hori- 
zon when  Aries  rifes,  than  the  ecliptic  does  at  that 
time ;  which  caufes  the  moon  to  rife  with  greater  dif- 
ference of  time  in  Pifces  and  Aries  than  if  fhe  moved  in 
the  ecliptic. 

To  be  a  little  more  particular:  When  the  afcending 
node  is  in  Aries,  the  angle  is  only  oj  degrees  on  the 
parallel  of  London  when  Aries  rifes  ;  but  when  the 
defcending  node  comes  to  Aries,  the  angle  is  20J  de- 
grees.   This  occafions  as  great  a  difference  of  the 
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moon's  riling  in  the  fame  figns  every  nine  years,  as 
there  would  be  on  two  parallels  10J  degrees  from  one 
another,  if  the  moon's  courfe  were  in  the  ecliptic. 

As  there  is  a  complete  revolution  of  the  nodes  in  18  J 
years,  there  mult  be  a  regular  period  of  all  the  varie- 
ties which  can  happen  in  the  riling  and  fetting  of  the 
moon  during  that  time.  But  this  Ihifting  of  the  nodes 
never  affects  the  moon's  riling  fo  much,  even  in  her 
quicker!  defcending  latitude,  as  not  to  allow  us  ftill  the 
benefit  of  her  rifing  nearer  the  time  of  fun-fet  for  a  few 
days  together  about  the  full  in  harveft,  than  when  lhe 
is  full  at  any  other  time  of  the  year. 

At  the  polar  circles,  when  the  fun  touches  the  fum- 
mer  tropic,  he  continues  24  hours  above  the  horizon ; 
and  24  hours  below  it,  when  he  touches  the  winter 
tropic.  For  the  fame  reafon,  the  full  moon  neither 
riles  in  fummer  nor  fets  in  winter,  confidering  her  as 
moving  in  the  ecliptic.  For  the  winter  full  moon  be- 
ing as  high  in  the  ecliptic  as  the  fummer  fun,  mull 
therefore  continue  as  long  above  the  horizon  ;  and  the 
fummer  full  moon  being  as  low  in  the  ecliptic  as  the 
winter  fun,  can  no  more  rife  than  he  does.  But  thefe 
are  only  the  two  full  moons  which  happen  about  the 
tropics,  for  all  the  others  rife  and  fet.  In  fummer, 
the  full  moons  are  low,  and  their  flay  is  (hort  above 
the  horizon,  when  the  nights  are  fhort,  and  we  have 
leail  occafion  for  moon  light  :  in  winter  they  go  high, 
and  flay  long  above  the  horizon,  when  the  nights  are 
long,  and  we  want  the  greatefl  quantity  of  moon- 
light. 

At  the  poles,  one  half  of  the  ecliptic  never  fets, 
and  the  other  half  never  rifes  :  and  therefore,  as  the  fun 
is  always  half  a  year  in  defcribing  one  half  of  the  eclip- 
tic, and  as  long  in  going  through  the  other  half,  it  is 
natural  to  imagine  that  the  fun  continues  half  a  year 
together  above  the  horizon  of  each  pole  in  its  turn, 
and  as  long  below  it  ;  rifing  to  one  pole  when  he  fets 
to  the  other.  This  would  be  exactly  the  cafe  if  there 
were  no  refraction :  but  by  the  atmofphere's  refracting 
the  fun's  rays,  he  becomes  vifible  fome  days  fooner,  and 
continues  fome  days  longer  in  fight,  than  he  would 
otherwife  do:  fo  that  he  appears  above  the  horizon  of 
either  pole  before  he  has  got  below  the  horizon  of  the 
other.  And,  as  he  never  goes  more  than  23^  degrees 
below  the  horizon  of  the  poles,  they  have  very  little 
dark  night ;  it  being  twilight  there,  as  well  as  at  o- 
ther  places,  till  the  fun  be  18  degrees  below  the  hori- 
zon. The  full  moon,  being  always  oppofite  to  the  fun, 
can  never  be  feen  while  the  fun  is  above  the  horizon, 
except  when  lhe  is  in  the  northern  half  of  her  orbit  ; 
for  whenever  any  point  of  the  ecliptic  rifes,  the  op- 
pofite point  fets.  Therefore,  as  the  fun  is  above  the  ho- 
rizon of  the  north  pole  from  the  20th  of  March  till 
23d  of  September,  it  is  plain  that  the  moon,  when  full, 
being  oppofne  ,to  the  fun,  muft  be  below  the  horizon 
during  that  half  of  the  year.  But  when  the  fun  is  in 
the  fouthern  half  of  the  ecliptic,  he  never  rifes  to  the 
north  pole  ;  during  which  half  of  the  year,  every  full 
moon  happens  in  fome  part  of  the  northern  half  of  the 
ecliptic  which  never  fets.  Confequently,  as  the  polar 
inhabitants  never  fee  the  full  moon  in  fummer,  they  have 
her  always  in  the  winter,  before,  at,  and  after,  the  full, 
fhining  for  14  of  our  d.iys  and  nights.  And  when  the 
fun  is  at  his  greateft  depreflion  below  the  horizon,  be- 
ing then  in  Capricorn,  the  moon  is  at  her  third  quarter 


in  Aries,  full  in  Cancer,  and  at  her  firfl:  quarter  in  Li- 
bra. And  as  the  beginning  of  Aries  is  the  rifing  point 
of  the  ecliptic,  Cancer  the  higheft,  and  Libra  the  fet- 
ting point,  the  moon  rifes  at  her  firfl  quarter  in  A- 
ries;  is  mofl  elevated  above  the  horizon,  and  full,  in 
Cancer ;  and  fets  at  the  beginning  of  Libra,  in  her  third 
quarter,  having  continued  vifible  for  14  diurnal  rota- 
tions of  the  earth.  Tims  the  poles  are  fupplied  one- 
half  of  the  winter-time  with  conftant  moon-light  in  the 
fun's  abfence ;  and  only  lofe  fight  of  the  moon  from  her 
third  to  her  firfl  quarter,  while  fhe  gives  but  very  lit- 
tle light  and  could  be  but  of  little  and  fometimes  of  no 
fervice  to  them.  A  bare  view  of  the  figure  will  make 
this  plain:  in  which  let  S  be  the  fun;  e,  the  earth  in 
fummer,  when  its  north  pole  n  inclines  towards  the  fun; 
and  E  the  earth  in  winter,  when  its  north  pole  declines 
from  him.  SEN  and  NWS  is  the  horizon  of  the  north 
pole,  which  is  coincident  with  the  equator, ;  and,  in 
both  thefe  pofitions  of  the  earth,  T  S5  —  Vf  is  the 
moon's  orbit,  in  which  lhe  goes  round  the  earth,  ac- 
cording to  the  order  of  the  letters  abed,  A  B  C  D. 
When  the  moon  is  at  a  fhe  is  in  her  third  quarter  to  the 
earth  at  e,  and  juft  rifing  to  the  north  pole  ns  at  b  fhe 
changes,  and  is  at  the  greatefl  height  above  the  hori- 
zon, as  the  fun  likewife  is  ;  at  c  fhe  is  in  her  firfl  quar- 
ter, fetting  below  the  horizon ;  and  is  loweft  of  all  un- 
der it  at  d,  when  oppofite  to  the  fun,  and  her  enlight- 
ened fide  toward  the  earth.  But  then  lhe  is  full  in  view 
to  the  fouth  pole  /  .•  which  is  as  much  turned  from  the 
fun  as  the  north  pole  inclines  toward  him.  Thus,  in 
our  fummer,  the  moon  is  above  the  horizon  ofthe  north 
pole  whilft  flie  defcribes  the  Horthern  half  of  the  eclip- 
tic T  2o  —>  or  from  her  third  quarter  to  her  firfl; 
and  below  the  horizon  during  her  progrefs  through  the 
fouthern  half  i  vf  f;  higheft  at  the  change,  mofl 
deprelfed  at  the  full.  But  in  winter,  when  the  earth 
is  at  E,  and  its  north  pole  declines  from  the  fun,  the 
new  moon  at  D  is  at  her  greateft  depreflion  below  the 
horizon  NWS,  and  the  full  moon  at  B  at  her  greateft 
height  above  it ;  rifing  at  her  firfl  quarter  A,  and  keep- 
ing above  the  horizon  till  (he  comes  to  her  third  quar- 
ter C.  At  a  mean  flate  fhe  is^23i  degrees  above  the 
horizon  at  B  and  b,  and  as  much  below  it  at  D  and  d, 
equal  to  the  inclination  of  the  earth's  axis  F.  S  05, 
or  S  vf,  are,  as  it  were,  a  ray  of  light  proceeding 
from  the  fun  to  the  earth  ;  and  fhows  that  when  the 
earth  is  at  e,  the  fun  is  above  the  horizon,  vertical  to 
the  tropic  of  Cancer;  and  when  the  earth  is  at  E,  he 
is  below  the  horizon,  vertical  to  the  tropic  of  Capri- 
corn. 

The  fun  and  moon  generally  appear  larger  when  near 
the  horizon  than  when  at  a  diftance  from  it ;  for  which 
there  have  been  various  reafonsaffigned.  The  follow- 
ing account  is  given  by  Mr  Fergufon:  "  Thefe  lumi- 
naries although  at  great  diftances  from  the  earth,  ap- 
pear floating  as  it  were  on  the  furface  of  our  atrno- 
fphere,  HGF/cC,  a  little  way  beyond  the  clouds;  of 
which,  thofe  about  F,  directly  over  our  heads  at  E, 
are  nearer  us  than  thofe  about  H  or  c  in  the  horizon 
HEc.  Therefore,  when  the  fun  or  moon  appear  in  the 
horizon  at  e,  they  are  not  only  feen  in  a  part  of  the  fky 
which  is  really  farther  from  us  than  if  they  were  at 
any  coafiderable  altitude,  as  about  f;  but  they  are  al- 
fo  feen  through  a  greater  quantity  of  air  and  vapours 
at  c  than  at/i  Here  we  have  two  concurring  appear- 
ances 
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ances  which  deceive  our  imagination,  and  caufe  ns  to 
refer  the  fun  and  moon  to  a  greater  diftance  at  their 
rifing  or  fetting  about  c,  than  when  they  are  confide- 
,  rably  high,  as  at  f:  firft,  their  feeming  to  be  on  a 
part  of  the  atmofphere  at  c,  which  is  really  farther 
than  /  from  a  fpectator  at  E  ;  and,  fecondly,  their  be- 
ing feen  through  a grolfer medium  when  at  c  than  when 
zif,  which,  by  rendering  them  dimmer,  caufes  us  to 
imagine  them  to  be  at  a  yet  greater  diftance.  And  as, 
in  both  cafes,  they  are  feen  much  under  the  fame  angle, 
we  naturally  judge  them  to  be  largeft  when  they  feem 
fartheft  from  us. 

"  Any  one  may  fatisfy  himfelf  that  the  moon  appears 
under  no  greater  angle  in  the  horizon  than  on  the  me- 
ridian, by  taking  a  large  meet  of  paper,  and  rolling  it 
up  in  the  form  of  a  tube,  of  fuch  a  width,  that,  ob- 
ferving  the  moon  through  it  when  me  rifes,  me  may  as 
it  were  juft  fill  the  tube  ;  then  tie  a  thread  round  it 
to  keep  it  of  that  fize ;  and  when  the  moon  comes  to 
the  meridian,  and  appears  much  lefs  to  the  eye,  look  at 
her  again  through  the  fame  tube,  and  Ihe  will  fill  it  juft 
as  much,  if  not  more,,  than  fhe  did  at  her  rifing. 

"  When  the  full  moon  is  in  her  perigee,  or  at  her 
leafl  diftance  from  the  earth,  (he  is  feen  under  a  larger 
angle,  and  muft  therefore  appear  bigger  than  when  (he 
is  full  at  other  times:  And  if  that  part  of  the  atmo- 
fphere where  fhe  rifes  be  more  replete  with  vapours 
than-  ufual,  (lie  appears  fo  much  the  dimmer  ;  and 
therefore  we  fancy  her  to  be  (till  the  bigger,  by  refer- 
ring her  to  an  unufually  great  diftance,  knowing  that 
no  objects  which  are  very  far  diftant  can  appear  big 
unlefs  they  really  be  fo." 

To  others  this  folution  has  appeared  unfatisfactory  ; 
and  accordingly  Mr  Dunn  has  given  the  following  dif- 
fertation  on  this  phenomenon,  Phil.  Tranf.  Vol.  LXIV. 

"  i .  The  fun  and  moon,  when  they  are  in  or  near  the 
horizon,  appear  to  the  naked  eye  of  the  generality  of 
perfons,  fo  very  large  in  comparifon  with  their  apparent 
magnitudes  when  they  are  in  the  zenith,  or  fomewhat 
elevated,  that  feveral  learned  men  have  been  led  to  in- 
quire into  the  caufe  of  this  phenomenon  ;  and  after  en- 
deavouring to  find  certain  reafons,  founded  on  the  prin- 
ciples of  phyfics,  they  have  at  laft  pronounced  this 
phenomenon  a  mere  optical  illufion. 

"  2.  The  principal  diflertations  which  I  have  feen 
conducing  to  give  any  information  on  this  fubject,  or 
helpingto  throwany  light  on  thefame,  have  been  thofe 
printed  in  the  Tranfactions  of  the  Royal  Society,  the 
Academy  of  Sciences  at  Paris,  the  German  Acts,  and 
Dr  Smith's  Optics  ;  but  as  all  the  accounts  which  I 
have  met  with  in  thefe  writings  any  way  relative  to 
this  fubject,  have  not  given  me  that  fatisfaction  which 
I  have  defired,  curiofity  has  induced  me  to  inquire  after 
the  caufe  of  this  lingular  phenomenon  in  a  manner 
fomewhat  different  from  that  which  others  have  done 
before  me,  and  by  fuch  experiments  and  obfervations 
as  have  appeared  to  me  pertinent ;  fome  of  which  have 
been  as  follows,  viz. 

"  3.  I  have  obferved  the  rifing  and  fetting  fun  near 
the  vifible  horizon,  and  near  rifing  grounds  elevated 
above  the  vifible  horizon  about  half  a  degree,  and  found 
him  to  appear  largeft  when  near  to  the  vifible  horizon ; 
and  particularly  a  conffderable  alteration  of  his  magni- 
tude and  light  has  always  appeared  to  me  from  the 
time  of  his  being  in  the  horizon  at  rifing,  to  the  time 
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of  his  being  a  degree  or  two  above  the  horizon,  and  Harveft 
the  contrary  at  his  fetting ;  which  property  I  have  en-  and  Hori- 
deavoured  to  receive  as  a  prejudice,  and  an  impofition  2onta' 
on  my  fight  and  judgment,  the  ufual  lxafons  forthis  ap-  .  °0"' 
pearance. 

"  4.  I  have  alfo  obferved  that  the  fun  near  the  ho- 
rizon appears  to  put  on  the  figure  of  a  fpheroid,  having 
its  vertical  diameter  appearing  to  the  naked  eye  (horter 
than  the  horizontal  diameter;  and,  by  meafuring  thofe 
diameters  in  a  telefcope,  have  found  the  vertical  one 
(horter  than  the  other. 

"  5.  I  have  made  frequent  obfervations  and  com- 
parifons  of  the  apparent  magnitude  of  the  fun's  difk,  . 
with  objects  directly  under  him,  when  he  has  been 
near  the  horizon,  and  with  fuch  objects  as  I  have  found 
by  meafurement  to  be  of  equal  breadth  with  the  fun's 
diameter;  but  in  the  fudden  tranlition  of  the  eye  from 
the  fun  to  the  object,  and  from  the  object  to  the  fun, 
have  always  found  the  fun  to  appear  lead;  and  that 
when  two  right  lines  have  been  imaginarily  produced 
by  the  fides  of  thofe  equal  magnitudes,  they  have  not 
appeared  to  keep  parallel,  but  to  meet  beyond  the 
fun. 

"  6.  From  thefe  and  other  like  circumftances,  I  firft 
began  to  fufpect  that  a  fudden  dip  of  the  fun  into  the 
horizontal  vapours,  might  fome  how  or  other  be  the 
caufe  of  a  fudden  apparent  change  of  magnitude;  al- 
though the  horizontal  vapours  had  been  difallowed  to 
be  able  to  produce  any  other  than  a  refraction  in  a 
vertical  direction ;  and,  reducing  things  to  calculation, 
found,  that  from  the  time  when  the  fun  is  within  a  di- 
ameter or  two  of  the  horizon,  to  the  time  when  he  is 
a  femidiameter  below  the  horizon,  the  fun's  rays  be- 
come paflable  through  fuch  a  length  of  medium,  reck- 
oning in  the  direction  of  the  rays,  that  the  total  quan- 
tity of  medium  (reckoning  both  depth  and  denfity) 
through  which  the  rays  pafs,  being  compared  with 
the  like  total  depth  and  denfity  through  which  they 
pafs  at  feveral  elevations,  it  was  proportionable  to  the 
difference  of  apparent  magnitude,  as  appearing  to  the 
naked  eye. 

"  7.  This  circumftance  of  fudden  increafe  and  de- 
creafe  of  apparent  magnitude,  and  as  fudden  decreafe 
and  increafe  of  light  (for  they  both  go  together),  feem- 
ed  to  me  no  improbable  caufe  of  the  phenomenon,  al- 
though I  could  not  then  perceive  how  fuch  vapours  might 
contribute  towards  enlarging  the  diameter  of  the  fun 
in  a  horizontal  direction. 

"  8.  I  therefore  examined  the  fun's  difk  again  and 
again,  by  the  naked  eye  and  by  telefcopes,  at  different 
altitudes ;  and,  among  feveral  circumftances,  found 
the  folar  maculas  to  appear  larger  and  plainer  to  the 
naked  eye,  and  through  a  telefcope,  the  fun  being  near 
the  horizon,  than  they  had  appeared  the  fame  days 
when  the  fun  was  on  the  meridian,  and  to  appearance 
more  ftrongly  defined,  yet  obfeured. 

"  9.  A  little  before  fun-fetting,  I  have  often  feen 
the  edge  of  the  fun  with  fuch  protuberances  and  inden- 
tures as  have  rendered  him  in  appearance  a  very  odd 
figure ;  the  protuberances  (hooting  out  far  beyond,  and 
the  indentures  preffing  into  the  difk  of  the  fun ;  and  al- 
ways, through  a  telefcope  magnifying  jj  times,  the 
the  lower  limb  has  appeared  with  a  red  glowing  arch 
beneath  it,  and  clofe  to  the  edge  of  the  fun,  while  the 
other  parts  have  been  clear. 

«  10.  At 
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**  io.  At  fan-fetting,  thefe  protuberances  and  inde- 
tures  have  appeared  to  Aide  along  the  vertical  limbs, 
from  the  lower  limb  to  the  higher,  and  their  vanifh- 
,  ing,  fo  as  often  to  form  a  fegment  of  the  fun's  upper 
limb  apparently  feparated  from  the  dilk  for  a  fmall 
fpace  of  time. 

"  i  r.  At  fun-rifing  I  have  feen  the  like  protuberan- 
ces, indentures  and  flices,  above  defcribed  ;  but  with 
this  difference  of  motion,  that  at  fun-riling  they  firft 
appear  to  rife  in  the  fun's  upper  limb,  and  Aide  or  move 
downward  to  the  lower  limb  ;  or  which  is  the  fame 
thing,  they  always  appear  at  the  riling  and  fetting  of 
the  fun,  to  keep  in  the  fame  parallels  of  altitude  by  the 
telefcope.  This  property  has  been  many  times  fo  dif- 
cernable,  even  by  the  naked  eye,  that  I  have  obferved 
the  fun's  upper  limb  to  (hoot  out  towards  right  and  left, 
and  move  downwards,  forming  the  upper  part  of  the 
difk  an  apparent  portion  of  a  leifer  fpheroid  than  the 
lower  part  at  riling,  and  the  contrary  at  fetting. 
Through  the  telefcope  this  has  appeared  more  plain  in 
proportion  to  the  power  of  magnifying. 

"  ii.  Thefe  protuberances  and  indentures  fo  eafily 
meafurable  by  the  micrometer,  whilft  the  telefcope 
wires  appeared  ftrait,  enabled  me  to  conclude,  that 
certainftrata  of  the  atmofphere  have  different  refractive 
powers;  and,  lying  horizontally  acrofs  the  conical  or 
cycloidal  fpace  traced  out  by  the  rays  between  the  eye 
and  that  part  of  the  atmofphere  firft  touched  by  the 
rays,  mull  have  been  the  caufe  of  fuch  apparent  pro- 
tuberances and  indentures  in  an  horizontal  direction  a- 
crofs  the  fun's  vertical  limbs  ;  and  alfo  that  the  bot- 
toms of  thofe  protuberances  and  indentures  muft  be 
confiderably  enlarged,  and  removed  to  appearance  far- 
ther from  the  centre  of  the  difk  than  they  would  have 
been  had  there  been  no  fuch  ftrata  to  refract. 

"  13.  Before  fun-rifing,  when  the  fun  has  been  near 
the  tropic  ;  and  the  fky,  at  the  utmoft  extent  of  the 
horizon  which  appeared  very  clear  ;  and  when  certain 
fogs  have  appeared  in  ftrata  placed  alternately  between 
the  hills,  and  over  intervening  rivers,  valleys,  &c.  fo 
as  to  admit  a  fight  of  the  rifing  fun  over  thofe  fogs  ;  I 
have  obferved  with  admiration  the  moft  diftant  trees 
and  bufhments,  which  at  other  times  have  appeared 
fmall  to  the  naked  eye,  but  while  the  fun  has  been 
palling  along  a  little  beneath  the  horizon  obliquely  un- 
der them,  juft  before  fun-rifing,  when  the  fun  has  been 
thus  approaching  towards  trees  and  bufhments,  they 
have  grown  apparently  very  large  to  the  naked  eye, 
and  alfo  through  a  telefcope  ;  and  they  have  loft  that 
apparent  largenefs  as  the  fun  has  been  pafTed  by  them. 
Thus  a  few  trees  Handing  together  on  the  rifing 
ground,  at  the  diftance  of  a  few  miles,  have  appeared 
to  grow  up  into  an  apparent  mountain.  Such  apparent 
mountains  formed  from  trees  put  on  all  forms  and  fhapes, 
as  Hoping,  perpendicular,  over-leaning,  &c.  but  foon 
recover  their  natural  appearance  when  the  fun  is  pafl 
by  them,  or  got  above  the  horizon. 

"  14.  Mountains  themfelves,  at  a  diftance,  fometimes 
appear  larger  than  at  other  times.  Beafts  and  cattle 
in  the  midfl  of,  and  being  furrounded  with,  water, 
appear  nearer  to  us  than  when  no  water  furrounds  them. 
Cattle,  houfes,  trees,  all  objects  on  the  fummit  of  a 
hill,  when  fcen  through  a  fog,  and  at  a  propcrdiftance, 
appear  enlarged.     All  bodies  admit  of  larger  apparent 


magnitudes  when  feen  through  fome  mediums  thano-  Harveft 

thers.  and  Hori- 

"  But  more  particularly,  zontal 

"  15.  I  took  a  cylindrical  glafs-veffel  about  two  feet  .  00"'  , 
high;  and  having  graduated  its  fides  to  inches,  I  placed 
it  upright  on  a  table,  with  a  piece  of  paper  under  the 
bottom  of  the  glafs,  on  which  paper  were  drawn  pa- 
rallel right  lines  at  proper  diftances  from  each  other ; 
and  having  placed  a  fhilling  at  the  bottom  of  thevefTel, 
it  was  nearly  as  low  as  the  paper.  Pouring  water  into 
the  veflel,  and  viewing  the  (hillingthroughthemedium 
of  water  with  one  eye,  whilft  I  beheld  with  the  other 
eye  where  the  edges  of  the  milling  were  projected  on 
the  paper  and  its  parallels,  I  found  the  milling  appear 
larger  at  every  additional  inch  depth  of  the  water;  and 
this  was  the  cafe  if  either  eye  was  ufed  ;  and  the  fame 
when  the  eye  was  removed  far  from  the  furface  or  near 
to  it,  or  in  any  proportion  thereto. 

"  16.  I  took  large  vefTels;  and,  filling  them  with  wa- 
ter, placed  different  bodies  at  the  bottoms  of  thofe  vef- 
fels.  It  always  followed,  that  the  greater  depth  of  water 
I  looked  through,  in  a  direction  from  my  eye  to  the 
objects  in  the  water,  the  nearer  thofe  objects  appeared 
to  me.  Thus  light  bodies  appeared  more  mellow  and 
faint,  and  dark  bodies  rather  better  defined,  than  out  of 
the  water,  when  they  were  not  deeply  immerfed.  And 
thus  they  appeared  under  whatever  directions  or  pofi- 
tions  I  viewed  the  bodies. 

"  17.  I  placed  different  bodies  in  proper  vefTels  of  fair 
water,  and  immerfed  my  face  in  the  water;  viewing  the 
bodies  in  and  through  the  water.  They  aJl  appeared 
to  me  plain,  when  not  too  far  from  the  eye ;  and  altho' 
a  little  hazy  at  the  edges,  they  appeared  much  en- 
larged, and  always  larger  through  a  greater  depth  of 
water.  Thus  a  fhilling  appeared  nearly  as  large  as  half 
a  crown,  with  a  red  glowing  arch  on  that  fide  oppofite 
to  the  fun,  when  the  fun  fhined  on  the  water.  From 
this  experiment  Iconcluded,  that  divers  fee  light  objects 
not  only  larger,  but  very  diftinctly,  in  the  water." 

From  thefe  experiments  he  draws  a  confirmation  of 
his  doctrine,  that  the  appearances  treated  of  arife  from 
the  different  ftrata  of  the  atmofphere ;  and  then  con- 
cludes that  the  rays  coming  from  the  fun  are  by  the 
horizontal  vapours  "  firft  obftructed,  and  many  of 
them  totally  abforbed ;  the  reft  proceeding  with  a  re- 
tarded motion,  are  thereby  firft  reflected,  and  then  lefs 
refracted  through  the  humours  of  the  eye ;  and,  laftly, 
that  hereby  the  image  on  the  retina  becomes  enlarged." 

Sect.  VII.  Of  draining  a  Meridian  Line.    Of  Solar 
and  Sidereal  Time,  and  of  the  Equation  of  Time. 

The  foundation  of  all  aflronomical  obfervations  is  a 
knowledge  of  the  exact  time  when  the  fun,  or  any  0- 
ther  of  the  celeftial  bodies,  comes  to  the  meridian ;  and 
therefore  aftronomers  have  been  very  attentive  to  the 
moft  proper  methods  of  drawing  a  meridian  line,  by 
which  only  this  can  be  exactly  known.  The  eaficlt 
method  of  doing  this  is  the  following,  recommended 
by  Mr  Fergufon,  and  is  found  a  very  good  method  of 
placing  a  fun-dial  horizontally  on  its  pedeftal.  ^d 

Make  four  or  five  concentric  circles  (fig.  J.)  about  a  Fergufon's 

quarter  of  an  inch  from  one  another,  on  a  flat  board  a-  method  of 

bout  a  foot  in  breadth  ;  and  let  the  utmoft  circle  be  but  draw>[>£  * 

little  ?endian 
line. 
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.pquatronof  little  Iefs  than  the  board  will  contain.     Fix  a  piu  per- 

time,  &c    pendicularly  in  the  centre,  and  of  fuch  a  length  that  its 

*      'whole  (hadow  may  fall  within  the  innermoft  circle  for 

at  lead  four  hours  in  the  middle  of  the  day.     The  pin 

►  ought  to  be  about  an  eighth  part  of  an  inch  thick,  and 

to^  have  a  round  blunt  point.  The  board  being  fet 
exactly  level  in  the  place  where  the  Am  fliincs,  fuppofe 
from  eight  in  the  morning  till  four  in  the  afternoon, 
about  which  hours  the  end  of  the  (hadow  mould  fall 
without  all  the  circles  ;  watch  the  times  in  the  forenoon 
when  the  extremity  of  the  (hortening  (hadow  juft  touch- 
es the  feveral  circles,  and  there  make  marks.  Then, 
in  the  afternoon  of  the  fame  day,  watch  the  lengthen- 
ing (hadow;  and  where  its  end  touches  the  feveral  cir- 
cles in  going  over  them,  make  marks  alfo.  Laftly, 
with  a  pair  of  compares,  find  exactly  the  middle  point 
between  the  two  marks  on  any  circle,  and  draw  a  ftraight 
line  from  the  centre  to  that  point ;  which  line  will  be 
covered  at  noon  by  the  ftiadow  of  a  fmall  upright  wire, 
which  lhould  be  put  in  the  place  of  the  pin.  The  rea- 
fon  for  drawing  feveral  circles  is  that  in  cafe  one  part 
of  the  day  fliould  prove  clear,  and  the  other  part  fome- 
what  cloudy,  if  you  mifs  the  time  when  the  point  of 
the  [hadow  fliould  touch  one  circle,  you  may  perhaps 
catch  it  in  touching  another.  The  pin  is  ufually  about 
five  inches  in  length.  The  beft  time  for  drawing  a 
meridian  line  in  this  manner  is  about  the  Aimmerfolftice; 
becaufe  the  fun  changes  his  declination  Iloweft,  and  his 
altitude  fafteft,  in  the  longeft  days. 

If  the  cafement  of  a  window  on  which  the  fun  ftiines 
at  noon  be  quite   upright,  you  may  draw  a  line  along 

»the  edge  of  its  fliadow  on  the  floor,  when  the  fliadow 
of  the  pin  is  exactly  on  the  meridian  line  of  the  board  : 
and  as  the  motion  of  the  ftiadow  of  the  cafement  will  be 
much  more  fenfible  on  the  floor  than  that  of  the  (hadow 
of  the  pin  on  the  board,  you  may  know  to  a  few  feconds 
when  it  touches  the  meridian  line  on  the  floor. 

This  method  may  fuffice  for  ordinary  purpofes,  but 
for  aftronomers  the  following  is  preferable.  Take  the 
Phil.Tranf  gnomon  of  an  horizontal  dial  for  the  latitude  of  the 
place,  and  to  the  hypotenufa  fix  two  lights,  wJiofe  cen- 
tres may  be  parallel  to  the  fame  :  let  the  eye-light  be  a 
fmall  hole,  but  the  other's  diameter  malt,  be  equal  to 
the  tangent  of  the  double  diftance  of  the  north-ftar  from 
the  pole  ;  the  diftance  of  the  fights  being  made  radius, 
let  the  ftile  be  rivetted  to  the  end  of  a  ftraight  ruler ; 
then  when  you  would  make  ufe  of  it,  lay  the  ruler  on 
an  horizontal  plane,  fo  that  the  end  to  which  the  ftile 
is  fixed  may  overhang ;  then  look  through  the  eye-light, 
moving  the  inftrument  till  the  north-ftar  appears  to 

P  touch  the  circumference  of  the  hole  in  the  other  light, 

on  the  fame  hand  with  the  girdle  of  .Cafliopeia,  or  on 
the  oppofite  fide  to  that  whereon  the  ftar  in  the  Great 
Bear's  rump  is  at  that  time  ;  then  draw  a  line  by  the 
edge  of  the  rulsr,  and  it  will  be  a  true  meridian  line. 

A  meridian  line  being  by  either  of  thefe  methods 
exactly  drawn,  the  time  when  the  Am  or  any  other 
of  the  celeftial  bodies  is  exactly  in  the  meridian  may 
be  found  by  a  common  quadrant,  placing  the  edge  of 
it  along  the  line,  and  oblerving  when  the  fun  or  other 
luminary  can  be  feen  exactly  through  its  two  fights, 
ajid  noting  exactly  the  time  ;  which,  fuppofing  the  lu- 
minary viewed  to  be  the  fun,  will  be  exactly  noon,  or 
12  o'clock;  but  as  the  apparent  diameter  of  the  fun 
Is  preuy  large,  it  ought  to  be  known  exactly  when 
his  centre  is  in  the  meridian,  which  will  be  fome  fhort 
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fpace  after  his  weftcrn  limb  has  arrived  at  it,  and  be-  Equationof 
fore  his  eaftern  limb  come  thither.     It  will  be  proper,  Time,  &c 
therefore,  to  obferve  exactly  the  time  of  the  two  limbs  '       " 
being  feen  through  the  fights  of  the  quadrant  ;  and  the 
half  of  the  difference  between  thefe  times  added  to  the 
one  or  fubtracted  from  the  other,  will  give  the  exact 
time  when  the  fun's  centre  is  in  the  meridian.     What 
we  fay  with  regard  to  the  fun,  is  alfo  applicable  to  the 
moon;  but  not  to  the  ftars,  which  have  no  fenfible 
diameter.     To  render  this  more  intelligible,  the  fol- 
lowing fliort  defcription  of  the  quadrant,  and  method 
of  taking  the  altitudes  of  celeftial  bodies  by  it,  is  fub- 
joined.  ?r. 

Let  HOX  (fig.  195.)  be  a  horizontal  line,  fup- Totskethe 
pofed  to  be  extended  from  the  eye  at  A  to  X,  where  altitudes  of 
the  fky  and  earth  feem  to  meet  at  the  end  of  a  long  'he«leftial 
and  level  plain  :  and  let  S  be  the  fun.  The  arc  XY  bod:cs- 
will  be  the  fun's  height  above  the  horizon  at  X,  and 
is  found  by  the  inftrument  EDC,  which  is  a  quadrant- 
al  board,  or  plate  of  metal,  divided  into  90  equal  parts 
or  degrees  on  its  limb  DPC ;  and  has  a  couple  of  little 
brafs  plates,  as  a  and  b,  with  a  fmall  hole  in  each  of 
them,  called  fight-holes,  for  looking  through,  parallel 
to  the  edge  of  the  quadrant  whereon  they  ftand.  To 
the  centre  E  is  fixed  one  end  of  a  thread  F,  called  the 
flumb-line,  which  has  a  fmall  weight  or  plummet  P 
fixed  to  its  other  end.  Now,  if  an  obferver  holds  the 
quadrant  upright,  without  inclining  it  to  either  fide, 
and  fo  that  the  horizon  at  X  is  feen  through  the  fight- 
holes  a  and  b,  the  plnmb-line  will  cut  or  hang  over 
the  beginning  of  the  degrees  at  o,  in  the  edge  EC  ; 
but  if  he  elevates  the  quadrant  fo  as  to  look  through 
the  fight-holes  at  any  part  of  the  heavens,  fuppofe  to 
the  fun  at  S  ;  juft  fo  many  degrees  as  he  elevates  the 
fight-hole  b  above  the  horizontal  line  HOX,  fo  many 
degrees  will  the  plumb-line  cut  in  the  limb  CP  of  the 
quadrant.  For,  let  the  obferver's  eye  at  A  be  in  the 
centre  of  the  celeftial  arc  XYV  (and  he  may  be  faid 
to  be  in  the  centre  of  the  fun's  apparent  and  diurnal 
orbit,  let  him  be  on  what  part  of  the  earth  he  will),  in 
which  arc  the  fun  is  at  that  time,  fuppofe  25  degrees 
high,  and  let  the  obferver  hold  the  quadrant  fo  that  he 
may  fee  the  fun  through  the  fight-holes  ;  the  plumb- 
line  freely  playingonthe  quadrant  will  cut  the  25th  de- 
gree in  the:  limb  CP,  equal  to  the  number  of  degrees 
of  the  fun's  altitude  at  the  time  of  obfervation.  (N.B. 
Whoever  looks  at  the  fun,  muft  have  a  fmoked  glafs 
before  his  eyes,  to  fave  them  from  hurt.  The  better 
way  is,  not  to  look  at  the  fun  through  the  fight-holes, 
but  to  hold  the  quadrant  facing  the  eye,  at  a  little  dif- 
tance, and  fo  that,  the  fun  (hining  through  one  hole, 
the  ray  may  be  feen  to  fall  on  the  other.)  ,g0 

By  obfervation  made  in  the  manner  above  directed,  Difference 
it  is  found,  that  the  ftars  appear  to  go  round  the  earth  betweenfo- 
in  23  hours  56  minutes  5  feconds,  and  the  fun  in  24  hours:  larandfide- 
fo  that  the  ftars  gain  three  minutes  56  feconds  npon  r         •''" 
the  fun  every  day,  which  amounts  to  one  diurnal  revo- 
lution in  a  year  ;  and  therefore,  in  365  days  as  meafu- 
red  by  the  returns  of  the  fun  to  the  meridian,  there  are 
566  days  as  mcafured  by  the  ftars  returning  to  it  :   the 
former  are  called  filar  */«/.(,  and  the  latter  fidcreal. 

If  the  earth  had  only  a  diurnal  motion,  without  an 
annual,  any  given  meridian  would  revolve  from  the  fun 
to  the  fun  again  in  the  fame  quantity  of  time  as  from 
any  ftar  to  the  fame  ftar  again  ;  becaufe  the  fun  would 
never  change  his  place  with  refpect  to  the  ftars.  But, 
3  Y  as 
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Equationof  as  the  earth  advances  almoft  a  degree  caftward  in  its 
Time,  &c.  orbit  in  the  time  that  it  turns  eaftward  round  its  axis, 
'  *~~ '  whatever  Mar  partes  over  the  meridian  on  any  day  with 
the  fun,  will  pafs  over  the  fame  meridian  on  the  next 
day  when  the  fun  is  almoft  a  degree  lhort  of  it ;  that  is, 
3  minutes  56  feconds  fooner.  If  the  year  contain- 
ed only  360  days,  as  the  ecliptic  does  360  degrees, 
the  fun's  apparent  place,  fo  far  as  his  motion  is  equa- 
ble, would  change  a  degree  every  day  ;  and  then  the 
lidereal  days  would  be  juft  4  miautes  Ihorter  than  the 
folar. 

Let  ABCDEFGHIKLM  (ng.  179.)  be  the  earth's 
orbit,  in  which  it  goes  round  the  fun  every  year,  accord- 
ing to  the  order  of  the  letters,  that  is,  from  weft  to 
eait ;  and  turns  round  its  axis  in  the  fame  way  from  the 
fun  to  the  fun  again  in  every  24  hours.  Let  S  be  the 
fun,  and  R  a  fixed  ftar  at  fuch  an  immenfe  diftance,  that 
the  diameter  of  the  earth's  orbit  bears  no  fenfible  pro- 
portion to  that  diilance.  Let  Not  be  any  particular 
meridian  of  the  earth,  and  N  a  given  point  or  place 
upon  that  meridian  when  the  earth  is  at  A,  the  fun  S 
hides  the  ftar  R,  which  would  always  be  hid  if  the  earth 
never  removed  from  A  ;  and  confequently,  as  the  earth 
turns  round  its  axis,  the  point  N  would  always  come 
round  to  the  fun  and  ftar  at  the  fame  time.  But  when 
the  earth  has  advanced,  fuppofe  a  twelfth  parr  of  its 
orbit,  from  A  to  B,  its  motion  round  its  axis  will  bring 
the  point  N  a  twelfth  part  of  a  natural  day,  or  two 
hours,  fooner  to  the  ftar  than  to  the  fun  ;  for  the  angle 
of  NB«  is  equal  to  the  angle  ASB  :  and  therefore 
any  ftar,  which  comes  to  the  meridian  at  noon  with 
the  fun  when  the  earth  is  at  A,  will  come  to  the  me- 
ridian at  10  in  the  forenoon  when  the  earth  is  at  B. 
When  the  earth  comes  to  C,  the  point  N  will  have 
the  ftar  on  its  meridian  at  8  in  the  morning,  or  four 
hours  fooner  than  it  comes  round  to  the  fun  :  for  it 
mull  revolve  from  N  to  n,  before  it  has  the  fun  in  its 
meridian.  When  the  earth  comes  to  D,  the  point  N 
will  have  the  ftar  on  its  meridian  at  6  in  the  morning ; 
but  that  point  muft  revolve  fix  hours  more  from  N  to ;/, 
before  it  has  mid-day  by  the  fun  ;  for  now  the  angle 
ASD  is  a  right  angle,  and  fo  is  ND«  ;  that  is,  the 
earth  has  advanced  90  degrees  in  its  orbit,  and  muft 
turn  90  degrees  on  its  axis  to  carry  the  point  N  from 
the  ftar  to  the  fun  :  for  the  ftar  always  comes  to  the 
meridian  when  Not  is  parallel  to  RSA;  becaufe  DS 
is  but  a  point  in  refpeft  of  RS.  When  the  earth  is 
at  E,  the  ftar  comes  to  the  meridian  at  "4  in  the  morn- 
ing ;  at  F,  at  two  in  the  morning ;  and  at  G,  the 
earth  having  gone  half  round  its  orbit,  N  points  to  the 
ftar  R  at  midnight,  it  being  then  directly  oppofite  to 
the  fun;  and  therefore,  by  the  earth's  diurnal  motion, 
the  ftar  comes  to  the  meridian  12  hours  before  the  fun. 
When  the  earth  is  at  H,  the  ftar  comes  to  the  meridian 
at  10  in  the  evening  ;  at  I,  it  conies  to  the  meridian  at 
8,  that  is,  16  hours  before  the  fun;  at  K,  18  hours 
before  him  ;  at  L,  20  hours;  at  M,  22  ;  and  at  A,  e- 
qually  with  the  fun  again. 

Thus  it  is  plain,  than  an  abfolnte  turn  of  the  earth 
on  its  axis  (which  is  always  completed  when  any  par- 
ticular meridian  comes  to  be  parallel  to  its  fituation  at 
any  time  of  the  day  before)  never  brings  the  fame  me- 
ridian round  from  the  fun  to  the  fun  again ;  but  that 
the  earth  requires  as  much  more  than  one  turn  on  its 
axis  to  finilh  a  natural  day,  as  it  has  gone  forward  in 
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that  time;  which,  at  a  mean  ftate,  is  a  365th  part  of  Equationof 
a  circle.     Hence,  in  365  days,   the  earth   turns  366  Time,  &c- 

times  round  its  axis  ;  ami  therefore,  as  a  turn  of  the  *■— « ' 

earth  on  its  axis  completes  a  lidereal  day,  there  muft 
be  one  lidereal  day  more  in  a  year  than  the  number 
of  folar  days,  be  the  number  what  it  will,  011  the  earth 
or  any  other  planet.  One  turn  being  loft  with  refpedt 
to  the  number  of  folar  days  in  a  year,  by  the  planet's 
going  round  the  fun  ;  juft  as  it  would  be  loft  to  a  travel- 
ler, who,  in  going  round  the  earth,  would  lofe  one  day 
by  following  the  apparent  diurnal  motion  of  the  fun  ; 
and  confequently  would  reckon  one  day  lefs  at  his  re- 
turn (let  him  take  what  time  he  would  to  go  round 
the  earth)  than  thofe  who  remained  all  the  while  at  the 
place  from  which  he  fet  out.  So  if  there  were  two  earths 
revolving  equally  on  their  axes,  and  if  one  remained 
at  A  until  the  other  had  gone  round  the  fun  from  A 
to  A  again,  that  earth  which  kept  its  place  at  A  would 
have  its  folar  and  fidereal  days  always  of  the  fame 
length  ;  and  fo  would  have  one  folar  day  more  than 
the  other  at  its  return.  Hence,  if  the  earth  turned 
but  once  round  its  axis  in  a  year,  and  if  that  turn  was 
made  the  fame  way  as  the  earth  goes  round  the. fun, 
there  would  be  continual  day  on  one  fide  of  the  earth, 
and  continual  night  on  the  other.  3sa 

The  earth's  motion  on  its  axis  being  perfectly  uui-  Inequality 
form,  and  equal  at  all  times  of  the  year,  the  fidereal  of  f°l»r 
days  are  always  precifely  of  an  equal  length;  and  fo*'"113- 
would  the  folar  or  natural  days  be,  if  the  earth's  orbit 
were  a  perfect  circle,  and  its  axis  perpendicular  to  its 
orbit.  But  the  earth's  diurnal  motion  on  an  inclined 
axis,  and  its  annual  motion  in  an  elliptic  orbit,  caufe 
the  fun's  apparent  motion  in  the  heavens  to  beunequal : 
fur  fometimeshe  revolves  from  the  meridian  to  the  mcr 
ridian  again  in  fomewhat  lefs  than  24  hours,  ihown  by 
a  well-regulated  clock  ;  and  at  other  times  in  fomewhat 
more  :  fo  that  the  time  ihown  by  an  equal  going  clock 
and  a  true  fun-dial  is  never  the  fame  but  on  the  15th 
of  April,  the  16th  of  June,  the  31ft  of  Auguft,  and  the 
24th  of  December.  The  clock,  if  it  goes  equably 
and  true  all  the  year  round,  will  be  before  the  fun 
from  the  24th  of  December  till  the  15th  of  April  ; 
from  that  time  till  the  16th  of  June,  the  fun  will  be  be- 
fore the  clock;  from  the  16th  of  June  till  the  31ft  of 
Auguft,  the  clock  will  be  again  before  the  fun  ;  and 
from  thence  to  the  24th  of  December,  the  fun  will  be 
fafter  than  the  clock.  393 

As  the  equation  of  time,  or  difference  between  the  Equation 
time  ihown  by  a  well-regulated  clock  and  a  true  fun-  °f  i}tac  ex" 
dial,  depends  upon  two  caufes,  namely,  the  obliquity  P"'* 
of  the  ecliptic,  and  the  unequal  motion  of  the  earth  in 
it,  we  lhall  firft  explain  the  effects  of  thefe  caufes  fepa- 
rately  confidered,  and  then  the  united  effects  refulting 
from  their  combination. 

The  earth's  motion  on  its  axis  being  perfectly  equa- 
ble, or  always  at  the  fame  rate,  and  the  plane  of  the 
equator  being  perpendicular  to  its  axis,  it  is  evident 
that  in  equal  times  equal  portions  of  the  equator  pafs 
over  the  meridian  ;  and  fo  would  equal  portions  of  the 
ecliptic,  if  it  were  parallel  to,  or  coincident  with, 
the  equator.  But,  as  the  ecliptic  is  oblique  to  the 
equator,  the  equable  motion  of  the  earth  carries  un- 
equal portions  of  the  ecliptic  over  the  meridian  in 
equal  times,  the  difference  being  proportionate  to  the 
obliquity;  and  as  fome  parts  of  the  ecliptic  are  much 
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Equationof  more  oblique  than  others,  thofe  differences  are  un- 
Time,  &c.  equal  among  themfelves.  Therefore,  if  two  funs  fhould 
w  '  Hart  from  the  beginning  either  of  Aries  or  Libra,  and 
continue  to  move  through  equal  arcs  in  equal  times, 
one  in  die  equator  and  the  other  in  the  ecliptic,  the 
equatorial  fan  would  always  return  to  the  meridian  in 
24  hours  time,  as  meafured  by  a  well  regulated  clock  : 
but  the  fan  in  the  ecliptic  would  return  to  the  meridian 
fometimes  fooner  and  fometimes  later  than  the  equa- 
torial fan ;  and  only  at  the  fame  moments  with  him 
on  four  days  of  the  year  ;  namely,  the  20th  of  March, 
when  the  fan  enters  Aries  ;  the  2 ill  of  June,  when  he 
enters  Cancer  ;  the  23d  of  September,  when  he  enters 
Libra ;  and  the  2 1  ft  of  December,  when  he  enters  Ca- 
pricorn ;  and  to  this  fictitious  fan  the  motion  of  a  well- 
regulated  clock  always  anfwers. 
Fig.  1S0.  ^et  Z  T  x  v  be  the  earth  ;  ZFRz,  its  axis  ;  abede, 

&c.  the  equator ;  ABCD  E,  &c.  the  northern  half  of  the 
ecliptic  from  y  to  C:  on  the  fide  of  the  globe  next 
the  eye  ;  and  MNOP,  &c.  the  fouthern  half  on  the  op- 
pofite  fide  from  £  to  y.  Let  the  points  at  A,  B, 
C,  D,  E,  F,  &c  quite  round  from  y  to  y  again 
bound  equal  portions  of  the  ecliptic,  gone  through  in 
equal  times  by  the  real  fan ;  and  thofe  at  a,  6,  c,  d,  e,f, 
ice.  equal  portions  of  the  equator  defcribed  in  equal 
times  by  the  fictitious  fan  ;  and  let  Z  y  2  be  the  me- 
ridian. 

As  the  real  fan  moves  obliquely  in  the  ecliptic,  and 
the  fictitious  fan  directly  in  the  equator,  with  refpect 
to  the  meridian;  a  degree,  or  any  number  of  degrees, 
between  y  and  F  on  the  ecliptic,  mull  be  nearer  the 
meridian  Z  y  z.  than  a  degree  or  any  corref  ponding 
number  of  degrees,  on  the  equator  from  y  to  f;  and 
the  more  fo,  as  they  are  the  more  oblique :  and  there- 
fore the  true  fan  comes  fooner  to  the  meridian  every 
day  whilll  he  is  in  the  quadrant  y  F,  than  the  ficti- 
tious fan  does  in  the  quadrant  y  f;  for  which  reafon, 
the  folar  noon  precedes  noon  by  the  clock,  until  die 
real  fan  comes  to  F,  and  the  fictitious  to  f ;  which  two 
points,  being  equidiltant  from  die  meridian,  both  fans 
will  come  to  it  precifely  at  noon  by  the  clock. 

Whilll  the  real  fan  defcribes  die  fecond  quadrant  of 
the  ecliptic  FjH'KL  from  Cancer  to  -Ci,  he  comes 
later  to  the  meridian  every  day  than  the  fictitious  fan 
moving  through  die  fecond  quadrant  of  the  equator 
from  f  to  -Cz  ;  for  die  points  at  G  H,  J,  K,  and  L, 
being  farther  from  the  meridian,  their  correfponding 
points  at  g ,  h,  i,  and  /,  mutt  be  later  of  coming  to  it : 
and  as  both  funs  come  at  die  fame  moment  to  the 
point  :£ ,  they  come  to  the  meridian  at  die  moment 
of  noon  by  the  clock. 

In  departing  from  Libra,  through  the  third  qua- 
drant, the  real  fan  going  through  M MO PQ__  towards 
V?  at  R,  and  the  iktitious  fan  through  mmpq  towards 
r,  the  former  comes  to  the  meridian  every  day  fooner 
than  the  latter,  until  the  real  fun  comes  to  vf ,  and  the 
fictitious  to  r.  and  then  they  come  both  to  the  meridian 
at  the  fame  time. 

Laftly,  as  the  real  fun  moves  equably  thro'  STUVW, 
from  vf  towards  y;  and  the  fi  'itious  fan  thro'  stwviv, 
from  r  towards  y,  the  former  comes  later  every  day 
to  the  meridian  than  the  latter,  until  they  bodi  arrive 
at  the  point  y,  and  then  tiiey  make  it  noon  at  the 
fame  time  with  the  clock. 

Having  explained-  one  caufe  of  the  difference  of  time 
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mown  by  a  well-regulated  clock  and   a  true  fan-dial,  Equationof 
and  conudered  the  fan,  not  die  earth,  as  moving  in  thcTime>  &c- 
ecliptic  ;  we  now  proceed  to  explain  the  other  caufe  of         " 
this  difference,  namely,   the  inequality  of  the  fun's  ap- 
parent motion,  which  is  (howed  in  fummer,  when  the 
fan  is  fartheft  from  the  earth,  and  fwifteft  in  winter  when 
he  is  neareft  to  it.  But  the  earth's  motion  on  its  axis  is 
equable  all  the  year  round,  and  is  performed  from  weft 
to  eall ;  which  is  the  way  that  the  fan  appears  to  change 
his  place  in  the  ecliptic. 

If  the  fun's  motion  were  equable  in  the  ecliptic,  the 
whole  difference  between  the  equal  time  as  fhown  by 
the  clock,  and  the  unequal  time  as  fhown  by  the  fan, 
would  arife  from  the  obliquity  of  the  ecliptic.  But  die 
fan's  motion  fometimes  exceeds  a  degree  in  24  hours, 
diough  generally  it  is  lefs  :  and  when  his  motion  is 
floweft,  any  particular  meridian  will  revolve  fooner  to 
him  dian  when  his  motion  is  quickeft ;  for  it  will  over- 
take him  in  lefs  time  when  he  advances  a  lefs  fpace  than 
when  he  moves  through  a  larger. 

Now,  if  there  were  two  funs  moving  in  the  plane  of 
the  ecliptic,  fo  as  to  go  round  it  in  a  year ;  the  one 
defcribing  an  equal  arc  every  24  hours,  and  the  other 
defcribing  fometimes  a  lefs  arc  in  24  hours,  and  at 
other  times  a  larger,  gaining  at  one  time  of  die  year 
what  is  loft  at  die  opposite  ;  it  is  evident,  that  eidier 
of  thefe  fans  would  come  fooner  or  later  to  the  meri- 
dian than  the  other,  as  it  happened  to  be  behind  or 
before  the  other ;  and  when  they  were  both  in  con- 
junction, diey  would  come  to  the  meridian  at  die  lame 
moment. 

As  the  real  fan  moves  unequably  in  the  ecliptic,  let 
us  fuppofe  a  fictitious  fun  to  move  equably  in  a  circle 
coincident  with  the  plane  of  die  ecliptic.  Let  ABCD 
(fig.  181.)  be  the  ecliptic  or  orbit  in  which  the  real 
fun  moves,  and  the  dotted  circle  aicdxhe  imaginary  or- 
bit of  the  fictitious  fun :  each  going  round  in  a  year 
according  to  the  order  of  letters,  or  from  weft  to  eafh 
Let  H1KL  be  die  earth  turning  round  its  axis  the 
fame  way  every  24  hours ;  and  fuppofe  both  funs  to 
ftart  from  A  and  a,  in  a  right  line  with  the  plane  of  the 
meridian  EH,  at  the  fame  moment :  the  real  fun  at 
A,  being  then  at  his  greateft  diftance  from  the 
earth,  at  which  time  his  motion  is  floweft  ;  and  the 
fictitious  fan  at  a,  whofe  motion  is  always  equable, 
becaufe  his  diftance  from  the  earth  is  fappofed  to  be 
always  the  fame.  In  the  time  that  the  meridian  re- 
volves from  H  to  H  again,  according  to  the  order  of 
the  letters  HIKL,  the  real  fun  has  moved  from  A  to 
F  ;  and  the  fictitious  with  a  quicker  motion  from  a  to 
f,  through  a  large  arc  :  therefore  the  meridian  EH 
will  revolve  fooner  from  H  to  h  under  die  real  fun  at  F, 
than  from  H  E  to  k  under  the  fictitious  fan  at  f ;  and 
confequently  it  will  then  be  noon  by  the  fan-dial  foon»  . 
er  than  by  the  clock. 

As  the  real  fun  moves  from  A  towards  C,  die  fwift- 
nefs  of  his  motion  increafes  all  the  way  to  C,  where  it 
is  at  the  quickeft  But  notwith  (landing  this,  the  fic- 
titious fan  gains  fo  much  upon  the  real,  foon  after  his 
departing;  from  A ,  diat  the  increafmg  velocity  of  the 
real  fun  does  not  bring  him  up  with  the  equally  moving 
fictitious  fan  till  the  former  comes  to  C,  and  die  latter 
to  c,  when  each  has  gone  half  round  its  refpective  of- 
bit ;  and  then  being  in  conjunction,  the  meridian  EH, 
revolving  to  EK,  comes  to  both  fans'  at' the  fame  time, 
3  Y  2  Vnd 
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But  the  increafed  velocity  of  the  real  fun,  now  being 
at  the  quickeft,  carries  him  before  the  fictitious  one  ; 
and  therefore,  the  fame  meridian  will  come  to  the  ficti- 
tious fun  fooner  than  to  the  real  :  for  whilft  the  ficti- 
tious fun  moves  from  c  log,  the  real  fun  moves  through 
a  greater  arc  from  C  to  G  :  confequently  the  point  K 
has  its  noon  by  the  clock  when  it  comes  to  k,  but  not 
its  noon  by  the  fun  till  it  comes  to  /.  And  although 
the  velocity  of  the  real  fun  diminilhes  all  the  way  from 
C  to  A,  and  the  fictitious  fun  by  an  equable  motion 
is  Hill  coming  nearer  to  the  real  fun,  yet  they  are  not 
in  conjunction  till  the  one  comes  to  A  and  the  other 
to  a,  and  then  it  is  noon  by  them  both  at  the  fame 
moment. 

Thus  it  appears,  that  the  folar  noon  is  always  later 
than  noon  by  the  clock  whilft  the  fun  goes  from  C  to 
A  ;  fooner,  whilft  he  goes  from  A  to  C  ;  and  at  thefe 
two  points  the  fun  and  clock  being  equal,  it  is  noon  by 
them  both  at  the  fame  moment. 

The  point  A  is  called  the  fun's  apogee,  becaufe 
when  he  is  there  he  is  at  hisgreateft  diftance  from  the 
earth  ;  the  point  C  his  perigee,  becaufe  when  in  it  he 
is  at  his  leaft  diftance  from  the  earth  :  and  a  right  line, 
as  AEC,  drawn  through  the  earth's  centre,  from  one 
of  the  points  to  the  other,  is  called  the  line  of  the  Ap- 
ftdes. 

The  diftance  that  the  fun  has  gone  in  any  time  from 
his  apogee  (not  the  diftance  he  has  to  go  to  it,  though 
ever  fo little)  is  called  bismean  anomaly,  and  is  reckon- 
ed in  figns  and  degrees,  allowing  30  degrees  to  a  fign. 
Thus,  when  the  fun  has  gone  fuppofe  174  degrees  from 
his  apogee  at  A,  he  is  faid  to  be  5  iigns  14  degrees 
from  it,  which  is  his  mean  anomaly  ;  and  when  he  is 
gone  fuppofe  355  degrees  front  his  apogee,  he  is  faid 
to  be  11  figns  25  degrees  from  it,  although  he  be  but 
5  degrees  fliort  of  A  in  coming  round  to  it  again. 

From  what  was  faid  above,  it  appears,  that  when  the 
fun's  anomaly  is  lefs  than  6  figns,  that  is,  when  he  is 
any  where  between  A  and  C,  in  the  half  ABC  of  his 
orbit,  the  folar  noon  precedes  the  clock  noon  ;  but 
when  his  anomaly  is  more  than  6  figns,  that  is,  when 
he  is  any  where  between  C  and  A,  in  the  half  CDA 
of  his  orbit,  the  clock  noon  precedes  the  folar.  When 
his  anomaly  is  o  figns  o  degrees,  that  is,  when  he  is  in 
his  apogee  at  A  ;  or  6  figns  o  degrees^  which  is  when 
he  is  in  his  perigee  at  C  ;  he  comes  to  the  meridian  at 
the  moment  that  the  fictitious  fun  does,  and  then  it  is 
noon  by  them  both  at  the  fame  inftant. 

Sect.  VIII.  Of  calculating  the  Difianccs,  Magnitudes, 
Sec.  cf  the  Sun,  Moon,  and  Planets. 


Tofindthe      This  is  accomplifhed  by  finding  out  the  horizontal 

nioon's ho-  parallax  of  the  body  whofe  diftance  you  defire  to  know; 

"n°n     ?*'  that  is,  the  angle  under  which  the  femidiameter  of  the 

earth  would  appear  provided  we  could  fee  it  from  that 

body ;   and  this  is  to  be  found  out  in  the  following 

manner. 


Let  BAG  (fig.  171.)  be  one  half  of  the  earth,  AC  Calculating 
its  femidiameter,  S  the  fun,  m  the  moon,  and  EKOL  the  Diftan- 
a  quarter  of  the  circle  defcribed  by  the  moon  in  re-  "s'  *C:  "^ 
volving  from  the  meridian  to  the  meridian  again.  Let {.  aDets* 
CR.S  be  the  rational  horizon  of  an  obferver  at  A,  ex- 
tended to  the  fun  in  the  heavens  ;  and  HAO,  his  fen- 
fible  horizon  extended  to  the  mbon's  orbit.  ALC  is 
the  angle  under  which  the  earth's  lemidiameter  AC  is 
feen  from  the  moon  at  L  ;  which  is  equal  to  the  angle 
OAL,  becaufe  the  right  lines  AO  and  CL  which  in- 
clude both  thefe  angles  are  parallel.  ASC  is  the  angle 
under  which  the  earth's  femidiameter  AC  is  feen  from 
the  fun  at  S  :  and  is  equal  to  the  angle  OAf,  becaufe 
the  lines  AO  and  CRS  are  parallel.  Now,  it  is  found 
by  obfervation,  that  the  angle  OAL  is  much  greater 
than  the  angle  OAf;  but  OAL  is  equal  to  ALC, 
and  OAf  is  equal  to  ASC.  Now  as  ASC  is  much  ltfs 
than  ALC,  it  proves  that  the  earth's  femidiameter 
AC  appears  much  greater  as  feen  from  the  moon  at  L 
than  from  the  fun  at  S ;  and  therefore  the  earth  is  much 
farther  from  the  fun  than  from  the  moon.  The  quan- 
tities of  thefe  angles  may  be  determined  by  obfervation 
in  the  following  manner. 

Let  a  graduated  inftrument,  as  DAE  (the  larger 
the  better),  having  a  moveable  index  with  light-holes, 
be  fixed  in  fuch  a  manner,  that  its  plane  furface  may 
be  parallel  to  the  plane  of  the  equator,  and  its  edge 
AD  in  the  meridian  :  fo  that  when  the  moon  is  in  the 
equinoctial,  and  on  the  meridian  ADE,  fhe  may  be 
feen  through  the  fight-holes  when  the  edge  of  the 
moveable  index  cuts  the  beginning  of  the  divilions  at 
o,  on  the  graduated  limb  DE  ;  and  when  flie  is  fo  feen, 
let  the  precife  time  be  noted.  Now  as  the  moon  re- 
volves about  the  earth  from  the  meridian  to  the  meri- 
dian again  in  about  24  hours  48  minutes,  (he  will  go  a 
fourth  part  round  it  in  a  fourth  part  of  that  time,  viz. 
in  6  hours  12  minutes,  as  feen  from  C,  that  is,  from 
the  earth's  centre  or  pole.  But  as  feen  from  A,  the 
obferver's  place  on  the  earth's  furface,  the  moon  will 
feem  to  have  gone  a  quarter  round  the  earth  when  Ihe 
comes  to  the  fenfible  horizon  at  O  ;  for  the  index 
through  the  fights  of  which  (lie  is  then  viewed  will  be 
at  d,  90  degrees  from  D,  where  it  was  when  fhe  was 
feen  at  E.  Now  let  the  exact  moment  when  the  moon 
is  feen  at  O  (which  will  be  when  fhe  is  in  or  near  the 
fenfible  horizon)  be  carefully  noted  (g),  that  it  may  be 
known  in  what  time  fhe  has  gone  from  E  toO  ;  which 
time  fubtracted  from  fix  hours  j2  minutes  (the  time 
of  her  going  from  E  to  L)  leaves  the  time  of  her  going 
from  O  to  L,  and  affords  an  eafy  method  for  finding 
the  angle  OAL  (called  the  moo?i's  horizontal  parallax, 
which  is  equal  to  the  angle  ALC)  by  the  following 
analogy  :  As  the  time  of  the  moon's  defcribing-  the  arc 
EO  is  to  90  degrees,  fo  is  6  hours  12  minutes  to  the 
degrees  of  the  arc  D  d  E,  which  meafures  the  angle 
EAL  ;  from  which  fubtract  90  degrees,  and  there  re- 
mains the  angle  OAL,  equal  to  the  angle  ALC,  un- 
der which  the  earth's  femidiameter  AC  is  feen  from 
the  the  moon.  Now,  fince  all  the  angles  of  a  right-lined 
triangle    are  equal  to   180  degrees,  or  to  two  right 

angles, 


(g)  Here  proper  allowance  mull  be  made  for  the  refraction,  which  being  about  54  minutes  of  a  degree  in 
the  horizon,  will  caufe  the  moon's  centre  to  appear  34  minutes  above  the  horizon  when  her  centre  is  really 
in  it. 
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Calculating  angles,  and  the  fides  of  a  triangle  are  always  propor- 
the  Diftan-  tjonal  Co  the  fines  of  the  oppofite  angles,  fay,  by  the 

"i'ptn„5 ilule  of  Three> as  the  (ine  °f  the  a»g,e  ALC  ac  thc 

moon  L,  is  to  its  oppofite  fide  AC,  the  earth's  femi- 
diameter, which  is  known  to  be  3985  miles;  fo  is  ra- 
dius, viz.  thc  fine  of  90  degrees,  or  of  the  right  angle 
ACL  to  its  oppolite  fide  AL,  which  is  the  moon's 
diftance  at  L  from  the  obferver's  place  at  A  on  thc 
earth's  furface ;  or,  fo  is  the  fine  of  the  angle  CAL 
to  its  oppolite  fide  CL,  which  is  the  moon's  diftance 
from  the  earth's  centre,  and  comes  out  at  a  mean  rate 
to  be  240,000  miles.  The  angle  CAL  is  equal  to  what 
OAL  wants  of  90  degrees. 

Other  methods  have  been  fallen  upon  for  determin- 
ing the  moon's  parallax  ;  of  which  the  following  is  re- 
commended as  the  belt,,  by  Mr  Fergufon,  though  hi- 
therto it  has  not  been  put  in  practice.  Let  two  ob- 
fervers  be  placed  under  the  fame  meridian,  one  in  the 
northern  liemifphere  and  the  other  in  the  foiuhern,  at 
fuch  a  diftance  from  each  other,  that  the  arc  of  thc  ce- 
leftial  meridian  included  between  their  two  zenith's 
may  be  at  leaft  80  or  90  degrees.  Let  each  obferver 
take  the  diftance  of  the  moon's  centre  from  his  zenith, 
by  means  of  an  exceeding  good  inftrument,  at  the  mo- 
ment of  her  paffing  the  meridian :  and  thefe  two  zenith 
diftances  of  the  moon  together,  and  their  excefs  above 
the  diftance  between  the  two  zeniths,  will  be  the  dif- 
tance between  the  two  apparent  places  of  the  moon. 
Then,  as  the  fum  of  the  natural  fines  of  thetwozenith- 
diftances  of  the  moon  is  to  radius,  fo  is  the  diftance  be- 
tween her  two  apparent  places  to  her  horizontal  pa- 
rallax: which  being  found,  her  diftance  from  the 
earth's  centre  may  be  found  by  the  analogy  mentioned 
above. 

Thus,  in  fig.  J99.  let  VECQ^  be  the  earth,  M  the 
moon,  and  Zbaz  an  arc  of  the  celeftial  meridian.  Let 
V  be  Vienna,  whofe  latitude  EV  is  48  °  20'  north  ;  and 
C  the  Cape  of  Good  Hope,  whofe  latitude  EC  is  340 
go'  fouth :  both  which  latitudes  we  fuppofe  to  be  ac- 
curately determined  beforehand  by  the  obfervers.  As 
thefe  two  places  are  on  the  fame  meridian  72VECV,  and 
in  different  hemispheres,  the  fum  of  their  latitudes 
820  50'  is  their  diftance  from  each  other.  Z  is  the 
zenith  of  Vienna,  and  z  the  zenith  of  the  Cape  of 
Good  Hope ;  which  two  zeniths  are  alfo  820  50'  dif- 
tant  from  each  other,  in  the  common  celeftial  meri- 
dian Zz.  To  the  obferver  at  Vienna,  the  moon's 
centre  will  appear  at  a  in  the  celeftial  meridian ;  and  at 
the  fame  inftant,  to  the  obferver  at  the  Cape,  it  will 
appear  at  b.  Now  fuppofe  the  moon's  diftance  Z  a 
from  the  zenith  of  Vienna  to  be  380  1'  $3",  and  her 
diftance  z  b  from  the  zenith  of  the  Cape  of  Good  Hope 
to  be  460  4'  41" :  the  fum  of  thefe  two  zenith  dif- 
tances (Za+zb)  is  840  6'  34";  from  which  fubtracT: 
82o  jo",  the  diftance  of  Zz  between  the  zeniths  of  thefe 
two  places,  and  there  will  remain  i°  16'  34"  for  the 
arc  ba,  or  diftance  between  the  two  apparent  places  of 
the  moon's  centre,  as  feen  from  V  and  from  C.  Then, 
fuppofmg  the  tabular  radius  to  be  10,000,000,  the  na- 
tural fine  of  380  1.  53"  (the  arc  Za)  is  6,160,816,  and 
the  natural  fine  of  46'  4'  41"  the  arc  zb)  is  7,202,821 : 
the  fum  of  both  thefe  fines  is  13,363,637.  Say  there- 
fore, As  13,363,6371s  to  10,000,000,  fo  is  i°  16'  34" 
to  57'  18",  which  is  the  moon's'horizental  parallax. 
If  the  two  places  of  obfervation  be  not  exactly  un- 
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der  the  fame  meridian,  their  difference  of  longitude  Calculating 
mnft  be  accurately  taken,  that  proper  allowance  may  '•>*  DiftaRr 
be  made  for  the  moon's  declination  whilft  ihe  is  palling  tesv; *c-  °' 


thePlanets.    i 


paffing 
from  the  meridian  of  the  one  to  the  meridian  of  thc 
other. 

The  parallax,  and  confequently  the  diftance  and 
bulk,  of  any  primary  planet,  might  be  found  in  the  a- 
bove  manner,  if  the  planet  was  near  enough  to  the 
earth,  fo  as  to  make  the  difference  of  its  two  apparent 
places  fufficiently  fenfible  :  but  the  neareft  planet  is  too 
remote  for  the  accuracy  required.  386 

The  fun's  diftance  from  the  earth  mightbe  found  the  Parallax  of 
fame  way,  though  with  more  difficulty,  if  his  hori- tne  fun  d'f- 
zontal  parallax,  or  the  angle  OAS  equal  to  the  angle  [lcult,to  bc 
ASC  (fig.  171.),  were  not  fmall  fo  as  to  be  hardly  per- 
ceptible, being  found  in  this  way  to  be  fcarce  10  fe- 
conds  of  a  minute,  or  the  360th  part  of  a  degree. 
Hence  all  aftronomers,  both  ancient  and  modern  have 
failed  in  taking  the  fun's  parallax  to  a  fufficicnt  degree 
of  exactnefs  ;  but  as  fome  of  the  methods  ufed  are  very 
ingenious,  and  fhow  the  great  acutenefs  and  fagacity  of 
the  ancient  aftronomers,  we  (hall  here  give  an  account  387 
of  them.  The  firft  method  was  invented  by  Hippar-  Hippar- 
chus;  and  has  been  made  ufe  of  by  Ptolemy  and  his  chuss,|?^r 
followers,  and  many  other  aftronomers.  It  depends  t'i°d°ffind* 
on  an  obfervation  of  an  eclipfe  of  the  moon  :  And  the  mg 
principles  on  which  it  is  founded,  are,  ift,  In  a  lunar 
eclipfe,  the  horizontal  parallax  of  the  fun  is  equal  to 
the  difference  between  the  apparent  femidiameterof  thc 
fun,  and  half  the  angle  of  the  conical  fhadow;  which 
is  eafily  made  out  in  this  manner.  Let  the  circle  AFG 
(fig.  87.)  reprefent  the  fun,  and  DHC  the  earth;  let 
DHM  be  the  fhadow,  and  DMC  the  half  angle  of  the 
cone.  Draw  from  the  centre  of  the  fun  the  right  line 
SD  touching  the  earth,  and  the  angle  DS  is  the  ap- 
parent femidiameter  of  the  earth,  feen  from  the  fun, 
which  is  equal  to  the  horizontal  parallax  of  the  fun ; 
and  the  angle  ADS  is  the  apparent  femidiameter  of  the 
fun  feen  from  the  earth:  The  external  angle  ADS  is 
equal  to  the  two  internals  DMS  and  DSM,  by  the. 
32d  Prop.  Elem.  I.  And  therefore  the  angle  DSM, 
or  DSC,  is  equal  to  the  difference  of  the  angles  ADS 
and  DMS.  idly,  Half  the  angle  of  the  cone  is  equal 
to  the  difference  of  the  horizontal  parallax  of  the  moon 
and  the  apparent  femidiameterof  the  fhadow,  feen  from 
the  earth  at  the  diftance  of  the  moon.  For  let  CTE  Fig.  173. 
be  the  earth,  CME  the  fhadow,  which  at  the  diftance 
of  the  moon  being  cut  by  a  plane,  the  fection  will  be 
the  circle  FLK,  whofe  femidiameter  is  FG,  and  is  feen 
from  the  centre  of  the  earth  under  the  angle  FTG. 
But  by  the  32d  Prop.  Elem.  I.  the  angle  CFT  is  equal 
to  the  two  internals  FMT  and  FTM.  Wherefore  the 
angle  FMT  is  the  difference  of  the  two  angles  CFT 
and  GTF:  But  the  angle  CFT  is  the  angle  under 
which  the  femidiameter  of  the  earth  is  feen  from  the 
moon,  and  this  is  equal  to  the  horizontal  parallax  of 
the  moon;  and  the  angle  GTF  is  the  apparent  femi- 
diameter of  the  Ihadow  feen  from  the  earth's  centre. 
It  is  therefore  evident  that  the  half  angle  of  the  cone 
is  equal  to  the  difference  of  the  horizontal  parallsx  of 
the  moon,  and  the  apparent  femidiameter  of  the  fha- 
dow feen  from  the  earth.  Wherefore,  if  to  the  appa- 
rent femidiameter  of  the  fun  there  be  added  the  appa- 
rent femidiameter  of  the  fhadow,  from  the  fum  you 
take  away  the  horizontal  parallax  of  the  moon,  there 
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will  remain  the  horizontal  parallax  of  the  fun  ;  which 
therefore,  if  thefe  were  accurately  known,  would  be 
likewife  known  accurately  :  But  none  of  them  can  be 
fo  exactly  and  nicely  obtained,  as  to  be  fulficient  for 
determining  the  parallax  of  the  fun;  for  very  fm all 
errors,  which  cannot  be  eafily  avoided  in  meafuring 
"  thefe  angles  will  produce  very  great  errors  in  the  pa- 
rallax ;  and  there  will  be  a  prodigious  ditference  in  the 
diltanccs  of  the  fun  when  drawn  from  thefe  parallaxes. 
For  example,  Suppofe  the  horizontal  parallax  of  the 
moon  to  be  60'  15",  the  fcmidiameter  of  the  fun  16', 
and  the  femidiameter  of  the  lhadow  44'  30",  we  fhall 
conclude  from  thence,  that  the  parallax  of  the  fun 
was  15",  and  his  diftance  from  the  earth  about 
13,700  femidiameters  of  the  earth.  But  if  there  be 
an  error  committed  in  determining  the  femidiame- 
ter of  the  lhadow,  of  12"  in  defect  (and  certainly 
the  femidiameter  of  the  fhadow  cannot  be  had  fo  pre- 
cifely  as  not  to  be  liable  to  fuch  an  error),  that  is,  if 
inftead  of  44'  307  we  put  44'  18"  for  the  apparent  dia- 
meter of  the  lhadow,  all  theothers remaining  as  before, 
we  ihall  have  the  parallax  of  the  fun  3",  and  its  diftauce 
from  the  earth  almoft  70,000  femidiameters  of  the 
earth,  which  is  five  times  more  than  what  it  was  by 
the  firft  pofnion.  But  if  the  fault  were  in  excefs,  or  the 
diameter  of  the  lhadow  exceeded  the  true  by  12",  fo 
that  we  fhould  put  in  44'  42'',  the  parallax  would  arife 
t0  277,  and  the  diftance  of  the  fun  only  7700  of  the 
earth's  femidiameters;  which  is  nine  times  lefs  than 
what  it  comes  to  by  a  like  error  in  defect.  If  an  er- 
ror in  defect  was  committed  of  1  j",  which  is  ftill  but 
a  fmall  miftake,  the  fun's  parallax  would  be  equal  to 
nothing,  and  his  diftance  infinite.  Wherefore,  fince 
from  fo  fmall  miftakes  the  parallax  and  diftance  of  the 
fun  vary  fo  much,  it  is  plain  that  the  diftance  of  the 
fun  cannot  be  obtained  by  this  method. 

Since  therefore,  the  angle  that  the  earth's  femidia- 
meter fubtends  at  the  fun  is  fo  fmall  that  it  cannot  be 
determined  by  any  obfervation,  Ariftarchus  Saroius, 
an  ancient  and  great  philofopher  and  aftronomer,  con- 
trived a  very  ingenious  way  for  finding  the  angle  which 
the  femidiameter  of  the  moon's  orbit  fubtends  when 
feen  from  the  fun  :  This  angle  is  about  60  times  big- 
ger than  the  former,  fubtended  only  to  the  earth's  fe- 
midiameter. To  find  this  angle,  he  lays  down  the  fol- 
lowing principles. 

From  the  phafes  of  the  moon,  it  hath  been  de- 
monftrated,  that  if  a  plane  patTed  through  the  moon's 
centre,  to  which  the  line  joining  the  fun  and  moon's 
centre  was  perpendicular,  this  plane  would  divide  the 
illuminated  hemisphere  of  the  moon  from  the  dark  one  : 
And  therefore,  if  this  plane  fhould  likewife  pafs  through 
the  eye  of  a  fpectator  on  the  earth,  the  moon  would 
appear  bifected,  or  like  half  a  circle  ;  and  a  right  line, 
drawn  from  the  earth  to  the  centre  of  the  moon, 
would  be  in  the  plane  of  illumination,  and  confeqnent- 
ly  would  be  perpendicular  to  the  right  line  which  joins 
the  centres  of  the  fun  and  moon.  Let  S  be  be  the  fun, 
and  T  the  earth,  AL^  a  quadrant  of  the  moon's  or- 
bit ;  and  let  the  line  SL,  drawn  from  the  fun,  touch 
the  orbit  of  the  moon  in  L  ;  the  angle  TLS  will  be  a 
right  angle  :  And  therefore,  when  the  moon  is  feen  in 
L,  it  will  appear  bifected,  or  juft  half  a  circle.  At 
the  fame  time  take  the  angle  LTS,  the  elongation  of 
the  moon  from  the  fun,  and  then  we  fhall  have  the  angle 


LST,  its  complement  to  a  right  angle.  But  we  have  Calculating 
the  fide  TL,  by  which  we  can  find  the  fide  ST,  the  the  Difian- 
diltance  of  the  fun  from  the  earth.  "tTpf0  °f 

But  the   difficult  point  is   to  determine  exactly  the  \  eFJ""-etj- 
moment  of  time  when  the  moon  is  bifected,  or  in  its       390 
true   dichotomy;  for  there  is  a  conliderable  fpace  of  This  me- 
time  both  before  and  after  the  dichotomy,  nay  even  in  '  .•*  ""u»" 
the  quadrature,  when  the  moon  will  appear  bifected,  lcjent* 
or  half  a  circle  ;  fo  that  the  exsct  moment  of  bifection 
cannot  be  known  by  obfervation,  as  experience  tells 
us:  And  confequently,  the  true  diftance  of  the  fun  from 
the  earth  cannot  be  obtained  by  this  method. 

Since  the  moment  in  which  the  true  dichotomy  hap- 
pens is  uncertain,  but  it  is  certain  that  it  happens  be-       3qX 
fore    the   quadrature;    Ricciolus    takes    that   point  of Ricciolus'» 
time  which  is  in  the  middle,  between  the  time  that  method, 
the  phafis  begins  to  be  doubtful  whether  it  be  bifected 
or  not,  and  the  time  of  quadrature:  but   he  had  done 
better,  if  he  had  taken  the  middle  point  between  the 
time  when  it  becomes  doubtful  whether  themoon's  fide 
is  concave  or  ftraight,  and  the   time  again  when  it    is 
doubtful  whether  it  is  ftraight  or  convex;  which  point 
of  time  is  after  the  quadrature:  and  if  he  had  done 
this,  he  would  have  found  the  fun's  diftance  a  great 
deal  more  than  he  has  made  it.  392 

There  is  no  need  to  confine  this  method  to  the  pha-  Anotherby 
lis  ot  a  dichotomy,  or  bifection,  for  it  can  be   as  well  Dr  ^ei^ 
performed  when  the  moon  has  any  other  phafis  bigger 
or  lefs  than  a  dichotomy :   for  obferve  by  a  very  good 
telefcope,  with   a  micrometer,  the  phafis  of  the  moon, 
that  is,  the  proportion  of  the  illuminated  part  of    the 
diameter  to  the  whole  ;  and  at   the   fame   moment   of 
time  take  her  elongation  from  the  fun :  The  illuminated 
part  of  the  diameter,  if  it  be  lefs  than  the  femidiame- 
ter, is  to   be  fubducted  from  the  femidiameter;  but  if 
it  be  greater,  the  femidiameter  is  to  be  fubducted  from 
it,  and  mark   the  refidue:   then  fay,  As  the  femidia- 
meter of  the  moon  is  to   the  refidue,  fo  is  the  radius 
to  the  fine  of  an  angle,  which  is  therefore  found:  this 
angle  added  to,  or  fnbtracted  from,  a  right  angle,  gives 
the  exterior  angle  of  the  triangle  at  the  moon  :  but  we 
have   the  angle  at  the  earth,  which  is  the  elongation 
obferved ;  which  therefore  being  fubducted  from  the 
exterior  angle,  leaves  the  angle  at  the  fun.     And  in 
the  triangle  SLT,  having  all  the  angles  and  one  fide 
LT,  we  can  find  the  other  fide  ST,  the  diftance  of       ,-, 
the  fun  from    the  eanh.     But  it  is  almoft  impoflible  to  All  thefe 
determine  accurately  the  quantity  of  the  lunar  phafis,  methodsii> 
fo  that  there  may  not  be  an   error  of  a  few  feconds  fufScient. 
committed  ;   and  confequently,  we  cannot  by  this  me- 
thod find  precifely  enough  the  true  diitance  of  the  fun. 
However,  from  fuch  obfervations,  we  are  fure,  that  the 
fun  is  above   7000  femidiameters  of  the  earth   diftant 
from  us.  Since  therefore  the  true  diftance  of  the  fun  can 
neither  be  found  by  eclipfes  nor  by  the  phafes  of  the 
moon,  the  aftronomcrs  are  forced  to  have  recourfe  to 
the  parallaxes  of  the  planets  thatare  next  tons,  as  Mars 
and  Venus,  which   are  fometimes  much  nearer  to  us 
than  the  fun  is.     Their  parallaxes  they  endeavour  to 
find  by  fome  of  the   methods  above  explained  ;  and  if 
thefe  parallaxes  were   known,  then   the  parallax  and 
diftance  of  the  fun,  which  cannot  directly  by  any  ob- 
fervations be  attained,  would  eafily  be  deduced  from 
them.     For  from  the  theory  of  the  motions  of  the 
earth  and  planets,  we  know  at  any  time  the  proportion 
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of  the  distances  of  the  fun  and  planets  from  ns;  and 
the  horizontal  parallaxes  are  in  a  reciprocal  proportion 
to  thefe  diftaoces.  Wherefore,  knowing  the  parallaxof 
a  planet  we  may  from  thence  find  the  parallax  of  the  fun. 

Mars,  when  he  is  in  an  achronycal  polition,  that  is 
oppolite  to  the  fan,  is  twice  as  near  to  us  as  the  fun  is ; 
and  therefore  his  parallax  will  be  twice  as  great.  But 
Venus,  when  (lie  is  in  her  inferior  conjunction  with  the 
fun,  is  four  times  nearer  to  us  than  he  is,  and  her  pa- 
rallax is  greater  in  the  fame  proportion:  Therefore, 
though  the  extreme  fmallnefs  of  the  fun's  parallax  ren- 
ders it  unobfervable  by  our  fenfes,  yet  the  parallaxes 
of  Mars  or  Venus,  which  are  twice  or  four  times  greater, 
may  become  fenfible.  The  aftronomers  have  bellowed 
much  pains  in  finding  out  the  parallax  of  Mars;  but 
forrte  time  ago  Mars  was  in  his  oppofition  to  the  fun, 
and  alfo  in  his  perihelion;  and  confequently  in  his 
nearefl  approach  to  the  earth  :  And  then  he  was  moll 
accurately  obferved  by  two  of  the  mod  eminent  aftro- 
nomers of  our  age,  who  have  determined  his  parallax 
to  have  been  fcarce  30  feconds  s  from  whence  it  was 
inferred,  that  the  parallax  of  the  fun  is  fcarce  11  fe- 
conds, and  his  diftance  about  19,000  femidiameters  of 
the  earth. 

As  the  parallax  of  Venus  is  ftill  greater  than  that  of 
Mars,  Dr  Halley  propofed  a  method  by  it  of  finding 
the  diftance  of  the  fun  to  within  a  500th  part  of  the 
whole.  The  times  of  obfervation  were  at  her  tranfits 
over  the  fun  in  1761  and  1769.  At  thefe  times  the 
greateft  attention  was  given  by  aftronomers,  but  it 
was  found  impofiible  to  obferve  the  exact  times  of  im- 
merfion  and  emerlion  with  fuch  accuracy  as  had  been 
expected  ;  fo  that  the  matter  is  not  yet  determined  fo 
exactly  as  could  be  wilhed.  The  method  of  calcula- 
ting the  fun's  diftance  by  means  of  thefe  tranftts  is  as 
follows. 

In  fig.  91.  let  DBA  be  the  earth,  V  Venus,  and 
TSR  the  eaftern  limb  of  the  fun.  To  an  obferver  at 
B,  the  point /of  that  limb  will  be  on  the  meridian, 
its  place  referred  to  the  heaven  will  be  at  E,  and  Ve- 
nus will  appear  jult  within  it  at  S.  But  at  the  fame 
inftant,  to  an  obferver  at  A,  Venus  is  eaft  of  the  fun, 
in  the  right  line  AVF  ;  the  point  t  of  the  fun's  limb 
appears  at  e  in  the  heaven ;  and  if  Venus  were  then 
viiible  (he  would  appear  at  F.  The  angle  CVA  is  the 
horizontal  parallaxof  Venus,  which  we  feck;  and  is 
equal  to  the  oppofite  angle  FVE,  whofe  meafure  is  the 
arc  FE.  ASC  %*  the  fun's  horizontal  parallax,  equal 
to  the  oppofite  «igle  e  SE,  whofe  meafure  is  the  arc 
e  E;  and  YAe  (the  fame  as  VAv)  is  Venus's  horizon- 
tal parallax  from  the  fun,  which  may  be  found  by  ob- 
ferving  how  much  later  in  abfolute  time  her  total  in- 
grefs  on  the  fun  is,  as  feen  from  A  than  as  feenfrom 
B,  which  is  the  time  fhe  takes  to  move  from  V  to  v  in 
her  orbit  OVv. 

It  appears  by  the  tables  of  Venus's  motion  and  the 
fun's,  that  at  the  time  of  her  tranfit  in  1 761  fhe  moved 
4'  of  a  degree  on  the  fun's  difk  in  60  minutes  of  time  : 
and  confequently  4"  of  a  degree  in  one  minute  of  time. 

Now,  let  us  fuppofe  that  A  is  900  weft  of  B,  fo  that 
when  it  is  noon  at  B  it  will  be  fix  in  the  morning  at 
A  ;'•  that  the  total  ingrefs  as  feen  from  B  is  at  one  mi- 
nute paft  12,  but  that  as  feen  from  A  it  is  at  feven 
minutes  30  feconds  pall  fix;  deduct  fix  hours  for  the 
difference  of  meridians  of  A  and  B,  and  the  remainder 
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will  be  fix  minutes  30  feconds  for  the  time  by  which  Calculating 
the  total  ingrefs  of  Venus  on  the  fun  at  S,  is  later  as  theDUUn- 
fcen  from  A  than  as  feen  from  B;   which  time  being  cj:'',Jf;c' 
converted  into  parts  of  a  degree  is  267,  or  the  arc  Ve  \K    ■'"***? 
of  Venus's  horizontal  parallax  from  the  fun  ;   for,  as  1 
minute  of  time  is  to  4  feconds  of  a  degree,  fo  is  6V  mi- 
nutes of  time  to  26  feconds  of  a  degree. 

The  times  in  which  the  planets  perform  their  annual 
revolutions  about  the  fun  are  already  known  by  obfer- 
vation.— From  thefe  times,  and  the  univerfal  power  of 
gravity  by  which  the  planets  are  retained  in  their  or- 
bits, it  is  demonftrable,  that  if  the  earth's  mean  dif- 
tance from  the  fun  be  divided  into  ioo,coo  equal 
parts,  Mercury's  mean  diftance  from  the  fun  mult  be 
equal  10  38,710  of  thefe  parts — Venus's  mean  diftance 

from   the   inn    to    72,333 Mars's   mean   dilUr.ce, 

152,369 — Jupiter's,  520,096 — and  Saturn's  954,006. 
Therefore  when  the  number  of  miles  contained  in  the 
mean  diftance  of  any  planet  from  the  fun  is  known,  we 
can  by  thefe  proportions  find  the  mean  diftance  in 
miles  of  all  the  reft. 

At  the  time  of  the  abovementioncd  tranfit,  the 
earth's  diftance  from  the  fun  was  1015  (the  mean  dif- 
tance being  here  conlidered  as  1000),  and  Venus's 
diftance  from  the  fun  726  (the  mean  diftance  being  con- 
lidered as  723),  which  differences  from  the  mean  dif- 
tances  arife  from  the  elliptical  figure  of  the  planets  or- 
bits— Subtracting  726  parts  from  1015,  there  remain 
289  parts  for  Venus's  diftance  from  the  earth  at  that 
time. 

Now,  fince  the  horizontal  parallaxes  of  the  planets 
are  inverftly  as  their  diftances  from  -the  earth's  centre, 
it  is  plain,  that  as  Venus  was  between  the  earth  and 
the  fun  on  the  day  of  her  tranfit,  and  confequently  her 
parallax  at  that  time  greater  than  the  fun's,  if  her  ho- 
rizontal parallax  was  then  afcertained  by  obfervation? 
the  fun's  horizontal  parallax  might  be  found,  and  con- 
fequently his  diftance  from  the  earth. — Thus,  fuppofe 
Venus's  horizontal  parallax  was  found  to  be  36". 3  480^ 
then,  As  the  fun's  diftance  1015  is  to  Venus's  dif- 
tance 289,  fo  is  Venus's  horizontal  parallax  36". 3480 
to  the  fun's  horizontal  parallax  10". 3493  on  the  day  of 
her  tranfit.  And  the  difference  of  thefe  two  parallaxes, 
viz.  25".9987  (which  may  be  efteemed  26"),  will  be 
the  quantity  of  Venus's  horizontal  parallax  from  the 
fun. 

To  find  the  fun's  horizontal  parallax  at  the  time  of 
his  mean  diftance  from  the  earth,  fay,  As  ioco  parts 
of  the  fun's  mean  diftance  from  the  earth's  centre,  is  to 
1015,  his  diftance  therefrom  on  the  day  the  tranfit, 
fo  is  io7/.3493,  his  horizontal  parallax  on  that  day,  to 
10". 5045,  his  horizontal  parallax  at  the  lime  of  his 
mean  diftance  from  the  earth's  centra.  j„6 

The  fun's  parallax  being  thus  (or  any  other  way  Method  of 
fuppofed  to  be)  found,  at  the  time  of  his  mean  diftance  computing 
from  the  earth,  we  may  find  his  true  diftance  there-  thefun'sdi- 
from,  in  femidiameters  of  the  earth,  by  the  following  j\ance    °m 
analogy.     As  the  fine  (or  tangent  of  fo  fmall  an  arc  ^   " 
as  that)  of  the  fun's  parallax  10". 5045  is  to  radius,  fo 
is  unity  or  the  earth's  femidiamcter  to  the  number  of 
femidiameters  of  the  earth  that  the  fun  is  diftant  from 
its  centre  ;  which  number,  being  multiplied  by  3985, 
the  number  of  miles  contained  in  the  earth's  femidia- 
meter,  will  give  the  number  of  miles  by  which  the  fun 
is  diftant  from  the  earth's  senter. 

Then 
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Thc:i,  As  100,000,  the  earth's  mean  diftance  from 
the  fun  in  parts,  is  to  38,710,  Mercury's  mean  diltance 
from  the  fun  in  parts,  fo  is  the'  earth's  mean  diltance 
from  the  fun  in  miles  to  Mercury's  mean  diftance  from 
the  fun  in  miles. — And, 

As  100,000  is  to  72,333,  fo  is  the  earth's  mean  dif- 
tance from  the  fun  in  miles  to  Venus's  mean  diftance 
from  the  fun  in  miles. — Likewife, 

As  100,000  is  to  152,369,  fo  is  the  earth's  mean  dif- 
tance from  the  fun  in  miles  to  Mars's  mean  diftance 
from  the  fun  in  miles. — Again. 

As  100,000  is  to  520,096,  fo  is  the  earth's  mean  dif- 
tance from  the  fun  in  miles  to  Jupiter's  mean  diltance 
from  the  fun  in  miles.     Laftly, 

As  100,000  is  to  954,006,  fo  is  the  earth's  mean  dif- 
tance from  the  fun  in  miles  to  Saturn's  mean  diltance 
from  the  fun  in  miles. 

And  thus,  by  having  found  the  diftance  of  any  one 
of  the  planets  from  the  fun,  we  have  fuificient  datafor 
finding  the  diltances  of  all  the  reft.  And  then  from 
their  apparent  diameters  at  thefe  known  diftances, 
their  real  diameters  and  bulks  may  be  found.  Accord- 
ing to  the  calculations  made  from  the  tranfit  in  1 769, 
we  have  given  the  diftance  of  each  of  the  primary  and 
fecondary  planets  from  one  another,  and  from  the  fun, 
in  fig.  119.  In  fig.  153.  their  proportional  bulks  are 
fhowri,  according  to  former  culculations  by  Mr  Fer- 
gufon ;  and  in  fig.  18.  their  relative  magnitudes  ac- 
cording to  the  lateft  calculations  by  Mr  Dunn.  The 
proportional  diftances  of  the  Cheilites  of  Jupiter  and  Sa- 
turn, with  the  magnitudes  of  the  fun,  and  orbit  of  our 
moon,  by  Mr  Fergufon,  are  reprefented  fig.  186. 

With  regard  to  the  fixed  ftars,  no  method  of  afcer- 
taining  their  diltance  hath  hitherto  been  found  out. 
Thofe  who  have  formed  conjectures  concerning  them, 
have  thought  that  they  were  at  leaft  400,000  times  far- 
ther from  us  than  we  are  from  the  fun. 

They  are  faid  to  be  fixed,  becanfe  they  have  been 
generally  obferved  to  keep  at  the  fame  diftances  from 
each  other;  their  apparent  diurnal  revolutions  being 
caufed  folely  by  the  earth's  turning  on  its  axis.  They 
appear  of  a  fenfible  magnitude  to  the  bare  eye,  becaufe 
the  retina  is  affected  not  only  by  the  rays  of  light  which 
are  emitted  direcf  ly  from  them,  but  by  many  thoufands 
more,  which  falling  upon  our  eye-lids,  and  upon  the 
aerial  particles  about  us,  are  reflected  in  our  eyes  fo 
ftrongly  as  to  excite  vibrations  not  only  in  thofe  points 
of  the  retina  where  the  real  images  of  the  ftars  are  form- 
ed, but  alfo  in  other  points  at  fome  diftance  round 
about.  This  makes  us  imagine  the  ftars  to  be  much 
bigger  than  they  would  appear  if  we  faw  them  only 
by  the  few  rays  which  come  directly  from  them,  fo 
as  to  enter  our  eyes  without  being  intermixed  with 
others.  Any  one  may  be  fenfible  of  this,  by  looking 
at  a  ftar  of  the  firft  magnitude  through  a  long  narrow 
tube  ;  which,  though  it  takes  in  as  much  of  the  fky  as 
would  hold  rooo  fuch  ftars,  yet  fcarce  renders  that  one 
viable. 

The  more  a  telefcope  magnifies,  the  lefs  is  the  aper- 
ture through  which  the  ftar  is  feen  ;  and  cenfcquently 
the  fewer  rays  it  admits  into  the  eye.  Now,  fmce 
the  flarsappear  lefs  in  a  telefcope  which  magnifies  200 
times,  than  they  do  to  the  bare  eye,  infomuch  that 
they  feem  to  be  only  indivifible  points,  it  proves  at 
once  that  the  ftars  are  at  iramenfe  diftances  from  us, 


and  that  they  fhine  by  their  own  proper  light.  If  Calculating 
they  lhone  by  borrowed  light,  they  would  be  as  invi-  the  Diftan- 
fible  without  telelcopes  as  the  fatellites  of  Jupiter  are  ;  c"> &c'  ot 
for  thefe  fatellites  appear  bigger  when  viewed  with  a  *;  1'la"ett' 
good  telefcope  than  the  largeit  fixed  ftars  do. 

Dr.  Herfchel  has  propofed  a  method  of  afcertaining 
the  parallax  of  the  fixed  ftars,  fomething  limilar,  but 
more  complete,  than  that  mentioned  by  by  Galileo  and 
others ;  for  it  is  by  the  parallax  of  the  fixed  ftars  that 
we  fhould  be  belt  able  to  determine  their  diftance. 
The  method  pointed  out  by  Galileo  ;  and  firft  attempt- 
ed by  Hook,  Flamitead,  Mollincux  and  Bradley,  of 
taking  diftances  of  ftars  from  the  zenith  that  pafs  very 
near  it,  has  given  us  a  much  jufter  idea  of  the  immenie 
diftance  of  the  ftars,  and  furnimed  us  with  an  approxi- 
mation to  the  knowledgeof  their  parallax,  that  is  much 
nearer  the  truth  than  we  ever  had  before.  But  Dr 
Herfchel  mentions  the  infuflkieucy  of  their  inftru- 
ments,  which  were  fimilar  to  the  prefent  zenith  feftors, 
the  method  of  zenith  diftances  being  liable  to  conli- 
derable  errors  on  account  of  refraction,  the  change  of 
poiition  of  the  earth's  axis  ariling  from  nutation,  pre- 
ceflion  of  the  equinoxes,  and  other  caufes,  and  the 
aberration  of  light.  The  method  of  his  own  is  by 
means  of  double  ftars  ;  which  is  exempted  from  thefe 
errors,  and  of  fuch  a  nature  that  the  annual  parallax, 
even  if  it  lhould  not  exceed  the  tenth  part  of  a  fecond, 
may  ftill  become  more  vifible,  and  be  afcertained,  at 
leaft  to  a  much  greater  degree  of  approximation  than 
it  has  ever  been  done.  This  method  is  capable  of  eve- 
ry improvement  which  the  telefcope  and  mechanifm  of 
micrometers  can  furnifh.  The  method  and  its  theory  Phil.  fran. 
will  be  feen  by  the  following  inveftigation,  extracted  vol.  lxxii. 
from  his  paper  on  the  fubject:.  Let  O,  E.  (fig.  164.)  p- 82. 
be  two  oppolite  points  in  the  annual  orbit,  taken  in 
the  fame  plane  with  two  ftars  a,  b,  of  unequal  magni- 
tudes. Let  the  angle  aOb  be  obferved  when  the 
earth  is  at  O,  and  a  E  b  be  obferved  when  the  earth  is 
at  E.  From  the  difference  of  thefe  angles,  if  there 
lhould  be  any,  we  may  calculate  the  parallax  of  the 
ftars,  according  to  the  theory  fubjoined.  Thefe  two 
ftars  onght  to  be  as  near  each  other  as  poffible,  and  al- 
fo to  differ  as  much  in  magnitude  as  we  can  find 
them. 

Dr  HerichePs  theory  of  the  annual  parallax  of 
double  ftars,  with  the  method  of  computing  from  thence 
what  is  generally  called  the  parallax  of  the  fixed  ftars, 
or  of  fingle  ftars  of  the  firft  magnitude,  fuch  are  near- 
eft  to  us,  fuppofes,  firft,  that  the  ftars,  one  with  ano- 
ther, are  about  the  fizc  of  the  fun;  m&,fecondly,  that 
the  difference  of  their  apparent  magnitude  is  owing  to 
their  different  diltances  ;  fo  that  the  ftar  of  the  fecond, 
third,  or  fourth  magnitude,  is  two,  three,  or  four  times 
as  far  off  as  one  of  the  firft.  Thefe  principles,  which 
he  premifes  as  poltulata,  have  fo  great  a  probability  in 
their  favour,  that  they  will  hardly  be  objected  to  by 
thofe  who  are  in  the  halt  acquainted  with  the  doc- 
trine of  chances.  Accordingly,  let  OE  (fig.  165.)  be 
the  whole  diameter  of  the  earth's  annual  orbit ;  and 
let  a,  b,  c,  be  three  ftars  lituated  in  the  ecliptic,  in 
fuch  a  manner  that  they  may  be  feen  all  in  one  line  O 
a,  b,  c,  when  the  earth  is  at  O.  Let  the  line  Q  a  b  c 
be  perpendicular  to  OE.  and  draw  PE  parallel  to  cO: 
then,  if  O  a,  ab,  be,  are  equal  to  each  other,  a  will 
be  a  liar  of  the  firft  magnitude,  b  of  the  fecond,  and 
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Calculating  <;  of  the  third.  Let  us  now  fiippofe  the  angle  O  a  E, 
the  Diftan-  or  parallax  of  the  whole  orbit  of  the  earth,  to  be  ia  of 
oc%,  &c.  of  a  degree  ;  then  we  have  P£a  =  0«E=l";  and  be- 
thel fan«t».  cailfe  vcrv  fman  angles,  having  the  fame  fubtenfe  OE, 
may  be  taken  to  be  in  the  inverfe  ratio  of  the  lines 
O  a,  O  b,  O  c,  &c.  we  ihall  have  O  b  E  =  \" ,  O  e  E  = 
J*.,  &c.  Now  when  the  earth  is  removed  to  E,  we 
lhall  have  ?  E  b-Eb  ozz'/ ,  and  PE  a  —  V  E  b  =  aEb 
—  '^'  :  i.  e.  the  ftars  a,  b,  will  appear  to  be  \"  diftant. 
We  alfo  have  P£f  =  £cO  =  ^',  and  PEa  —  PEc= 
a  E  c—  \"  ;  i.  e.  the  ftars  a,  c,  will  appear  to  be  J* 
di  rant  when  the  eaith,  is  at  E.  Now,  lince  we  have 
b  E  V—\'i,  and  c  E  P  =  \*t  therefore  b  E  P— c  E  P  = 
b  Ec—  \"  —  \u  =  ?/' ;  i.  e.  the  liars  b,  c,  will  appear  to 
be  only  j"  removed  from  each  other  when  the  earth 
is  at  E.  Whence  we  may  deduce  the  following  ex- 
preilion,  to  denote  the  parallax  that  will  become  vi- 
sible in  the  change  of  diftance  between  the  two  ftars, 
by  the  removal  of  the  earth  from  one  extreme  of  its 
orbit  ta  the  other.  Let  P  exprefs  the  total  parallax 
of  a  fixed  ftar  of  the  firft  magnitude,  M  die  magnitude 
of  the  largeft  of  the  two  ftars,  m  the  magnitude  of 
the  fmalleft,  and  />  the  partial  parallax  to  be  obferved 
by  the  change  in  the  diftance  of  a  double  ftar  ;  then 

will  p  —  ™     —  P ;  and  p,  being  found  by  obfervation, 


E.   C.   Suppofe  a  ftar  of 


M  m 

will  give  us  P=.£. 

m — M 

the  firft  magnitude  Ihould  have  a  fmall  ftar  of  the 
twelfth  magnitude  near  it ;  then  will  the  partial  paral- 
lax we  arc  to  expect  to  fee  be 


I2XI  P 
12 — I 


or  i '  of  the 


total  parallax  of  a  fixed  ftar  of  the  firft  magnitude  ; 
and  if  we  mould,  by  obfervation,  find  the  partial  paral- 
lax between  two  fuch  ftars  to  amount  to  i" ,  we  lhall 


have  the  total  parallax  P=i 


.0909. 


If 


12  —  i 

the  ftars  are  of  the  third  and  twenty-fourth  magnitude, 

?'4—  --21  P  ;    and  if,  by 
3X24     72 
•obfervation,  p  is  found  to  be  a  tenth  of  a  fecond,  the 


the  partial  parallax  will  be . 


whole  parallax  will  come  out 


.1X3  X24_ 


(y.3428. 


24—3 

Farther,  fuppofe  the  ftars  being  ftill  in  the  ecliptic, 
to  appear  in  one  line,  when  the  earth  is  in  any  ether 
part  of  its  orbit  between  O  and  E  ;  then  will  the  pa- 
rallax ftill  be  exprefled  by  the  fame  algebraic  formula, 
and  one  of  the  maxima  will  ftill  lie  at  O,  the  other  at 
E  ;  but  the  whole  effect  will  be  divided  into  two  parts, 
which  will  be  in  proportion  to  each  other  as  radius  — 
fine  to  radius  -4-  fine  of  the  ftars  diftance  from  the 
neareft  conjunction  or  oppolition. 

When  the  ftars  are  any  where  out  of  the  ecliptic, 
fituated  fo  as  to  appear  in  one  line  O  a  b  c  perpendicu- 
lar to  O  E,  the  maximum  of  parallax  will  ftill  be  ex- 


prefTed  by 


m — M 


P  ;  but  there  will  arife  another  ad- 


M  m 

ditional  pirallax  in  the  conjunction  and  oppofuion, 
which  will  be  to  that  which  is  found  900  before  or  af- 
ter the  fun,  as  tke  fine  (iS)  of  the  latitude  of  the  ftars 
feen  at  O  is  to  the  radius  (R)  ;  and  the  effect  of  this 
parallax  will  be  divided  into  two  parts  ;  half  of  it  ly- 
ing on  one  lide  of  the  large  ftar,  the  other  half  on  the 
other  fide  of  it.  This  latter  parallax,  moreover,  will 
Vol.  II. 


be  compounded  with  the  former,  fo  that  the  diftance  Calculating 
of  the  ltars*in  the  conjunction  and  oppofiticm  will  then  tne  Dinan- 
be  reprefented  by  the  diagonal  of  a  parallelogram,  c"'*tc-°^ 
whereof  the  two  femiparallaxcs  are  the  fides;  a  general '       'ant'9; 


/; 
will  bev 


■  M 


2  w  M 


Pi 


5>S 

x  rr 


•1; 


expreffion  for  which 

for  the  ftars  will  apparently  defcribe  two  ellipfes  in  the 
heavens,  whofe  tranfverfe  axis  will  be  to  each  other  in 
the  ratio  of  M  to  m  (fig.  167.),  and  A  a,  B  b,  C  c, 
D  d,  will  be  the  cotemporary  fituations.  Now,  if  b  Q^ 
be  drawn  parallel  to  A  C,  and  the  parallelogram  b  q 
B  £)_  be  completed,  we  (hall  have  b  Q^—  \  C  A  —  'T 
c  a—',  Q.c  —  \p,  or  femiparallax  900  before  or  after 
the  fun,  and  B  b  may  be  refolved  into,  or  is  compound- 
ed of,  b  Q^and  b  q;  but  b  q  —  •.  B  D  —  4  b  d  —  lht  fe- 
miparallax in  the  conjunction  or  oppofition.     We  alfo 


have  R  :  S 


B  b  (or  D  d) 


Q--h 


-ps 


L — ;  therefore  the  diftance 
2  R 


=4F 


2R 


and   by   fubftituting 


the  value  ofp  into  this  expreffion,  wc  obtain 


;  M  W 


I        RR 


+  I,  as  above.    When  the  ftars 


are  in  the  pole  of  the  ecliptic,  b  q  will  become  equal 

to  b  O ,  and  B  b  will  be  7071  P2-Z?i    Again,  let 

Ma 
the  ftars  be  at  fome  diftance,  e.  g.  5"  from  each  other, 
and  let  them  both  be  in  the  ecliptic.  This  cafe  is  re- 
folvable  into  the  firft ;  for  imagine  the  ftar  a  (fig.  166.) 
to  ftand  at  x,  and  in  that  fituation  the  ftars  *,  b,  c, 
will  be  in  one  line,  and  their  parallax  expreffed  by 

i^H — P.     But  the  angle  a  Ex  may  be  taken  to  be 

M  m 
equal  to  a  O  x  ;  and  as  the  foregoing  formula  gives 
us  the  angles  x  E  b,  xEc,  we  are  to  add  a  E  .v  or  j" 
to  x  E  b,  and  we  lhall  have  a  E  b.  In  general,  let  the 
diftance  of  the  ftars  be  d,  and  let  the  obferved  diftance 
at  E  be  D,  then  will  Dz=d+p,  and  therefore  the 
whole  parallax  of  the  annual  orbit  will  be  expreffed  by 
DMm — dM m _p 

m — M 
Suppofe  the  two  ftars  now  to  differ  only  in  latitude, 
one  being  in  the  ecliptic,  the  other,  e.  g.  5  north, 
when  feen  at  O.  This  cafe  may  alfo  be  refolved  by 
the  former  ;  for  imagine  the  ftars  b,  c,  (fig.  165.)  to 
be  elevated  at  right  angles  above  the  plane  of  the  fi- 
gure, fo  that  a  O  b,  or  a  O  c.  may  make  an  angle  of  5" 
at  O  ;  then,  inftead  of  the  lines  O  a  b  c,  E  a,  E  b,  E  c, 
E  P,  imagine  them  all  to  be  planes  at  right  angles  to 
the  figure  ;  and  it  will  appear  that  the  parallax  of  the 
ftars  in  longitude  muft  be  the  fame  as  if  the  fmall  ftar 
had  been  without  latitude.  And  lince  the  ftars  b,  c, 
by  the  motion  of  the  earth  from  O  to  E,  will  not 
change  their  latitude,  we  fliall  have  the  following  con- 
ftrnction  for  finding  the  diftance  of  the  ftars  a  b,  c.  c, 
at  E,  and  from  thence  the  parallax  P.  Let  the  tri- 
angle a  b  $  (fig.  16S.)  reprefent  the  fituation  of  the 
ftars  ;  a  b  is  the  fubtenfe  of  5",  the  angle  under  which 
they  are  fuppofe d  to  be  feen  at  O.     The  quantity  b  /} 

by  the  former  theorem  is  found,  ^ZZ P,  which  is 

M  m 
the  partial  parallax  that  would  have  been  feen  by  the 
2  Z  earth's 
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theflanets. 


Calculating  earth's  moving  from  O  to  E,  if  both  ftars  had  been  in 
theDiflan-  tne  eciiptjc  ;  but  on  account  of  the  difference  in  lati- 
ffs,,?cJ  °  tude,  it  will  be  now  reprefented  by  «£,  the  hyporhe- 
!  nufe  of  the  triangle  a  b  /3  :  therefore,  in  general,  put- 

/DD—ddxMm 
ting  a  b=d,  and  a  /3  =  D,  we  havev m M 

=  P.  Hence  D  being  taken  by  obfervation,  and  d, 
M,  and  m,  given,  we  obtain  the  total  parallax. 

If  the  fituation  of  the  ftars  differs  in  longitude  as  well 
as  latitude,  we  may  refolve  this  cafe  by  the  following 
method.  Let  the  triangle  a  b  /3  (fig.  169.)  reprefent 
the  fituation  of  the  ftars,  a  b  —  d  being  their  diftance 
feen  at  O,  a  fi  =  D  their  diftance  feen  at  E.  That  the 
change  b  £,  which  is  produced  by  the  earth's  motion 

will  be  truly  expreffed  by  ZLZ —  P  may  be  proved  as 

M  711 

before,  by  fuppofmg  the  ftar  a  to  have  been  placed  at 
«.  Now  let  the  angle  of  pofition  b  a  a  be  taken  by  a 
micrometer,  or  by  any  other  method  fufficiently  exact; 
then,  by  folving  the  triangle  aba,  we  fhall  have  the  lon- 
gitudinal and  latitudinal  differences  a  a  and  b  a  of  the 
two  ftars,  Pat  a  a  — x,  ba.—y,  and  it  will  be  x+b  fi 


—  aq,  whence  D: 


JZ 


m — M 


-P 


Mm 


y  y 


and 


VD'—_y '  xM2ot — xMm  _  „ 
m — M 
If  neither  of  the  ftars  fbould  be  in  the  ecliptic,  nor 
have  the  fame  longitude  or  latitude,  the  laft  theorem 
will  f till  ferve  to  calculate  the  total  parallax  whofc  ma- 
ximum will  lie  in  E.  There  will,  moreover,  arife 
another  parallax,  whofe  maximum  will  be  in  the  con- 
junction and  oppofition,  which  will  be  divided,  and  lie 
on  different  fides  of  the  large  ftar;  but  as  we  know  the 
whole  parallax  to  be  exceedingly  fmall,  it  will  not  be 
neccflary  to  inveftigate  every  particular  cafe  of  this  kind ; 
for  by  reafon  of  the  divifion  of  the  parallax,  which 
renders  obfervations  taken  at  any  other  times,  except 
where  it  is  greateft,  very  unfavourable,  the  formulas 
would  be  of  little  life.  Dr  Herfchel  clofes  his  account 
of  this  theory  with  a  general  obfervation  on  the  time 
and  place  where  the  maxima  of  parallax  will  happen. 

When  two  unequal  ftars  are  both  in  the  ecliptic,  or, 
not  being  in  the  ecliptic,  have  equal  latitudes,  north 
or  fouth  ;  and  the  largeft  ftar  has  moft  longitude,  the 
maximum  of  the  apparent  diftance  will  be  when  the 
fun's  longitude  is  90  degrees  more  than  the  ftars,  or 
when  obferved  in  the  morning ;  and  the  maximum 
when  the  longitude  of  the  fun  is  90  degrees  lefs  than 
that  of  the  ftars,  or  when  obferved  in  the  evening. 
When  the  fmall  ftar  has  moft  longitude,  the  maximum 
and  minimum,  as  well  as  the  time  of  obfervation,  will 
be  the  reverfe  of  the  former.  When  the  ftars  differ  in 
latitudes,  this  makes  no  alteration  in  the  place  of  the 
maximum  or  minimum,  nor  in  the  time  of  obferva- 
tion ;  i.  e.  it  is  immaterial  whether  the  largeft  ftar 
400  has  the  leaft  or  the  greateft  diftance  of  the  two  ftars. 
Different  The  ftars,  on  account  of  their  apparently  various 
magnitudes  magnitudes,  have  been  diftributed  into  feveral  clafTes, 
of  the  ftars.  pr  on)ers.  Thofe  which  appear  largeft  are  called  ftars 
of  the  fir  ft  magnitude ;  the  next  to  them  in  luftre,  ftars 
of  the  fecond  magnitude  ;  and  fo  on  to  the  ftxth,  which 
are' the  fmalleft  that  are  viftble  to  the  bare  eye.    This 


diftribution  having  been  made  long  before  the  inven-  Calculating 
tion  of  telefcopes,  the  ftars  which  cannot  be  feen  with-  theDiitan- 
out  the  affiftance  of  thefe  inftruments  are  diftinguifhed  c*8'  *<=•  of 
by  the  name  oUelefcopic  ftars.  the  Planet.. 

The  ancients  divided  the  ffcarry  fphere  into  partial-       401 
lar  conftellations,   or  fyftems  of  ftars,   according  as  Telefcopic 
they  lay  near  one  another,  fo  as  to  occupy  thofe  fpaces  &*■"• 
which  the  figures  of  different  forts  of  animals  or  'things 
would  take  up,  if  they  were  there  delineated.     And       40*, 
thofe  ftars  which  could  not  be  brought  into  any  parti-  ITnforme^ 
cular  conftellation  were  called  unformed  ftars.  &***• 

This  divifion  of  the  ftars  into  different  conftellations,  uf  4? *.  . 
or  afterifms,  ferves  to  diftinguifli  them  from  one  ano-  ,jivifIonin. 
ther,  fo  that  any  particular  ftar  may  be  readily  found  to  conftel- 
in  the  heavens  by  means  of  a  celeftial  globe  ;  on  which  latioos. 
the  conftellations  are  fo  delineated  as  to  put  the  moft 
remarkable  ftars  into  fuch  parts  of  the  figures  as  are 
moft  eafily  diftinguifhed.     The  number  of  the  ancient 
conftellations  is  48,  and  upon  our  prefent  globes  about 
70.     On  Scnex's  globes  are  inferted  Bayer's  letters  ; 
the  firft  in  the  Greek  alphabet  being  put  to  the  biggeft 
ftar  in  each  conftellation,  the  fecond  to  the  next,  and 
fo  on  :  by  which  means,  every  ftar  is  as  eafily  found  as 
if  a  name  were  given  to  it.    Thus,  if  the  ftar  y  in  the 
conftellation  of  the  ram  be  mentioned,  every  aftrono- 
mer  knows  as  well  what  ftar  is  meant  as  if  it  were 
pointed  out  to  him  in  the  heavens.     See  fig.  20J,  206. 
where  the  ftars  are  reprefented  with  the  figures  of  the 
animals  from  whence  the  conftellations  are  marked.  404 

There  is  alfo  a  divifion  of  the  heavens  into  three  Divifion  of 
parts.     1.  The  zodiac  (^weftaxot),  from  fa<fto»  zodion,  the  hea- 
"  an  animal,"  becaufe  moft  of  the  conftellations  in  it,  ven!-    FlS* 
which  are  12  in  number,  have  the  names  of  animals  :  a°'  *'" 
As  Aries  the  ram,  Taurus  the  bull,  Gemini  the  twins, 
Cancer  the  crab,  Libra  the  balance,  Scorpio  the  fcor- 
pion,   Sagittarius  the   archer,    Capricornus   the  goat, 
Aquarius  the  water-bearer,  and  Pifces  the  fifties.   The 
zodiac  goes  quite  round  the  heavens  :    it  is  about   16 
degrees  broad,  fo  that  it  takes  in  the  orbits  of  all  the 
planets,  and  likewife  the  orbit  of  the  moon.     Along 
the  middle  of  this  zone  or  belt  is  the  ecliptic,    or 
circle  which  the  earth  defcribes  annually  as  feen  from 
the  fun,    and  which  the  fun  appears   to  defcribe  as 
feen  from  the  earth.     2.  All  that  region  of  the  hea- 
vens which  is  on  the  north  fide  of  the  zodiac,  contain- 
ing 21   conftellations.      And,  3.  That  on   the  fouth 
fide,  containing  ij.  40J 

The  ancients  divided  the  zodiac  into  the  above  12  Zodiac 
conftellations  orfigns  in  the  following  manner.  They  how  di- 
took  a  vefTel  with  a  fmall  hole  in  the  bottom,  and,  ha-  vided. 
ving  filled  it  with  water,fuffered  the  fame  to  diftil  drop  by 
drop  into  another  vefTel  fet  beneath  to  receive  it  ;  be- 
ginning at  the  moment  when  fome  ftar  rofe,  and  con- 
tinuing till  it  rofe  the  next  following  night.  The  wa- 
ter falling  down  into  the  receiver,  they  divided  into 
twelve  equal  parts  ;  and  having  two  other  fmall  vefTels 
in  readinefs,  each  of  them  fit  to  contain  one  part, 
they  again  poured  all  the  water  into  the  upper  veffel  ; 
and,  obferving  the  rifing  of  fome  ftar  in  the  zodiac, 
they  at  the  fame  time  fuffered  the  water  to  drop  in- 
to one  of  the  fmall  veffels  ;  and  as  foon  as  it  was 
full,  they  fhifted  it,  and  fet  an  empty  one  in  its  place. 
When  each  vefTel  was  full,  they  took  notice  what  ftar 
of  the  zodiac  rofe  ;  and  though  this  could  not  be  done 
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Calculating  in  one  night,  yet  in  many  they  obferved  the  rifing  of 
the  Diftan-  r2  ftars  or  points,  by  which  they  divided  the  zodiac 

ces,  &c.  of 


The  name  of  the  conftellations,  and  the  number  of  Calculating 

ftars  obferved  in  each  of  them  by  different  aflronomers, the  Pittan- 
ces, &c.  of 

the  Planet*. 


into  12  parts. 

are  9 

s  follow. 

The  ancient  Conftellations. 

Ptolemy. 

Tycho 

Hevelius. 

Flam/lead. 

Urfa  minor 

The  Little  Bear 

8 

7 

12 

24 

Urfa  major 

The  Great  Bear 

35 

29 

73 

87 

Draco 

The  Dragon 

31 

32 

40 

80 

Cepheus 

Cepheus 

13 

4 

5i 

35 

Bootes,  ArCiophilax 

23 

18 

52 

54 

Corona  Boreal  is 

The  Northern  Crown 

8 

8 

8 

21 

Hercules,  Engcnafia 

Hercules  kneeling 

29 

28 

45 

113 

Lyra. 

The  Harp 

10 

11 

17 

21 

Cygnus,  Gallina 

The  Swan 

10 

18 

47 

8t 

Caffiopeia 

The  Lady  in  her  Chair 

13 

26 

37 

55 

Perfeus 

Perfeus 

29 

29 

46 

59 

Auriga 

The  Waggoner 

14 

9 

40 

66 

Serpentarius,  Opiuchus 

Serpentarius 

29 

15 

40 

74 

Serpens 

The  Serpent 

18 

13 

22 

64 

Sagitta 

The  Arrow 

5 

5 

5 

18 

Aquila,  Vultur 

The  Eagle  ? 
Antinous     3 

15 

12 

23 

Antinous 

3 

J9 

7i 

Delphinus 

The  Dolphin 

10 

10 

14 

18 

Equulus,  Equi  feliit 

The  Horfe's  Head 

4 

4 

6 

10 

Pegafus,  Equus 

The  Flying  Horfc 

20 

10 

38 

89 

Andromeda 

Andromeda 

23 

23 

47 

66 

Triangulum 

The  Triangle 

4 

4 

12 

16 

Aries 

The  Ram 

18 

21 

27 

66 

Taurus 

The  Bull 

44 

43 

5i 

141 

Gemini 

The  Twins 

25 

25 

38 

85 

Cancer 

The  Crab 

23 

15 

29 

83 

Leo 

The  Lion              ? 
Berenice's  Hair   3 

35 

30 

49 

95 

Coma  Berenices 

M 

21 

43 

Virgo 

The  Virgin 

32 

33 

50 

no 

Libra,  Chela 

The  Scales 

17 

10 

20 

51 

Scorpius 

The  Scorpion 

24 

10 

20 

44 

Sagittarius 

The  Archer 

3i 

14 

22 

69 

Capricornus 

The  Goat 

28 

28 

29 

51 

Aquarius 

The  Water-bearer 

45 

4i 

47 

108 

Pifces 

The  Fifhes 

38 

36 

39 

"3 

Cetus 

The  Whale 

22 

21 

45 

97 

Orion 

0«on 

38 

42 

62 

78 

Eridanus,  Fluvius 

Eridanus,  the  River 

34 

10 

27 

84 

Lepus 

The  Hare 

12 

13 

16 

19 

Canis  major 

The  Great  Dog 

29 

13 

21 

3i 

Canis  minor 

The  Little  Dog 

2 

2 

13 

14 

Argo  Navis 

The  Ship 

45 

3 

4 

64 

Hydra 

The  Hydra 

27 

19 

3i 

60 

Crater 

The  Cup 

7 

3 

10 

3i 

Corvus 

The  Crow 

7 

4 

9 

Centaums 

The  Centaur 

37 

35 

Lupus 

The  Wolf 

*9 

24 

Ara 

The  Altar 

7 

9 

Corona  Anflralis 

The  Southern  Crown 

13 

12 

Pifces  Auftralis 

The  Southern  Fifh 

18 

24 

The  new  Southern  Conftellations. 

Apus 

Avis  Indica 

Th 

e  Bird  of  Paradife      1  r 

Apis, 

Mufca 

Th 

e  Bee  or 

Fly                 4 

Columba  Noachi 

Noah's  Dove                     10 

Chamseleon 

Th 

e  Chame 

eon              10 

Robur  Carolinum 

The  Royal  Oak                12 

Triangulum  Auflralis 

The  South  Triangle          5 

Grns 

The  Crane                       13 

Pifcis  volans,  Paffir 

Th 

e  Flying 

Fifh               8 

Phoenix 

ThePhenix                      13 

Dorado,  Xifhias 

Th 

e  Sword  Fifh                6 

Indus 

The  Indian                      1 2 

Toucan 

Th 

e  American  Goofe        0 

Pavo 

The  Peacock                   14 

Hydrus 

The  Water  Snake          10 

3 

Z  2 

Heve- 
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Hevetius's  Cancellations  made  out  of  the  unformed  Stars. 


Lynx 

Leo  minor 
Afterion  8c  Chara 
Cerberus 

Vulpecula  &  Anfcr 
Scatum  Sobiefki 
Larcerta 
Camelopardalus 
Monocerns 
Sextans 


Hevel. 

Fla? 

The  Lynx 

*9 

44 

The  Little  Lion 

53 

The  Greyhounds 

23 

25 

Cerberus 

4 

The  Fox  and  Goofs 

27 

35 

Sobiefki's  Shield 

7 

The  Lizard 

IS 

16 

The  Camelopard 

32 

58 

The  Unicorn 

19 

31 

The  Sextant 

11 

41 

It  hath  been  already  obferved,  that  the  foundation  Of  calcala- 
of  all  agronomical  operations  was  the  drawing  a  me-  *'.°g  thepe- 
ridian  line.     This  being  done,  the  next  thing  is  to  "?dical 
find  out  the  latitude  of  the  place  where  the  obferva-  Jfc£u  °L 
tions  are  to  be  made,  and  for  which  the  meridian  line  &c. 


407 
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The  obliquity  of  the  ecliptic  to  the  equinoctial  is 
found  at  prefent  to  be  above  the  third  part  of  a  degree 
lefs  than  Ptolemy  found  it.  And  moil  of  the  obfervers 
after  him  found  it  to  decreafe  gradually  down  to  Ty- 
cho's  time.  If  it  be  objected,  that  we  cannot  depend 
on  the  obfervations  of  the  ancients,  becaufe  of  the 
incorrectntfs  of  their  inftruments  ;  we  have  to  anfwer, 
that  both  Tycho  and  Flamftead  are  allowed  to  have 
been  very  good  obfervers  ;  and  yet  we  find  that  Flam- 
ftead makes  this  obliquity  i\  minutes  of  a  degree  lefs 
than  Tycho  did  about  100  years  before  him :  and  as 
Ptolemy  was  1324  years  before  Tycho,  fo  the  gradual 
decreafe  anfwers  nearly  to  the  difference  of  time  be- 
tween thefe  three  altronomers.  If  we  confider,  that 
the  earth  is  not  a  perfect  fphere,  but  an  oblate  fphe- 
roid,  having  its  axis  fhorter  than  its  equatorial  diame- 
ter ;  and  that  the  fun  and  moon  are  conltantly  acting 
obliquely  upon  the  greater  quantity  of  matter  about 
the  equator,  pulling  it,  as  it  were,  towards  a  nearer 
and  nearer  coincidence  with  the  ecliptic  ;  it  will  not 
appear  improbable  that  thefe  actions  fliould  gradually 
diminiQi  the  angle  between  thofe  planes.  Nor  is  it  lefs 
probable  that  the  mutual  attractions  of  all  the  planets 
lhould  have  a  tendency  to  bring  their  orbits  to  a  coin- 
cidence :  but  this  change  is  too  fmall  to  become  fen- 
fible  in  many  ages. 

Sect.  IX.  Of  calculating  the  periodical  Times,  Places, 
&c.  of  the  Sun,  Moon,  and  Planets:  Delineation  of 
the  Phajesof  the  Moon  for  any  particular  Time  ;  and 
the  Conjlruftion  of  j4jlro?iomical  Tables. 

This  title  includes  almoft  all  of  what  may  be  called 
the  Practical  part  of  Aflronomy;  and  as  it  is  by  far 
the  moft  difficult  and  abftrufe,  fo  the  thorough  invelti- 
gation  of  it  would  neceffarily  lead  us  into  very  deep 
geometrical  demonftrations.  The  great  labours  of  for- 
mer aftronomers  have  left  little  for  fucceeding  ones  to 
do  in  this  refpect :  tables  of  the  motions  of  all  the  ce- 
leftial bodies  have  been  made  long  ago,  the  periodical 
times,  eccentricities,  &c.  of  the  planets  determined; 
and  as  we  fuppofe  few  will  defire  to  repeat  thefe  labo- 
rious operations,  we  mail  here  content  ourfelves  with 
giving  fome  general  hints  of  the  methods  by  which 
thefe  things  have  been  originally  accomplifhed,  that 
fo  the  operations  of  the  youngailronomer  who  makes  ufe 
of  tables  already  formed  to  his  hand  may  not  be  merely 
mechanical. 
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is  drawn.  From  what  hath  been  faid,  n°  39.  it  will 
eafily  be  nnderftood  that  the  latitude  of  a  place  mull: 
always  be  equal  to  the  elevation  either  of  the  north  or  , 

fouth  pole  above  the  horizon  ;  becaufe  when  we  are  howfound. 
exactly  on  the  equator,  both  poles  appear  on  the  hori- 
zon. There  is,  however,  no  ltar  exactly  in  either  of 
the  celeftial  poles  ;  therefore,  to  find  the  altitude  of 
that  invifible  point  called  the  Pole  of  the  heavens,  we 
mult  chofe  fome  ftar  near  it  which  does  not  fet  ;  and 
having  by  feveral  obfervations,  according  to  the  direc- 
tions given  11°  377,  found  its  greatelt  and  lead  altitudes, 
divide  their  difference  by  2  ;  and  half  that  difference 
added  to  the  leaft,  or  fubtrafted  from  the  greatert,  al- 
titude of  the  fiar,  gives  the  exact  altitude  of  the  pole 
or  latitude  of  the  place.  Thus,  fuppofe  the  greatelt  al- 
titude of  the  liar  obferved  is  6o°  and  its  le&ft  500,  we 
then  know  that  the  altitude  of  the  place  where  the  ob- 
fervation  was  made  is  exactly  550.  40g 

The  latitude  being  once  found,  the  obliquity  of  the  Obliquity 
ecliptic,  or  the  angle  made  by  the  fun's  annual  path  oftheeclip- 
with  the  earth's  equator,  is  eafily  obtained  by  the  fol- tIC  fol- 
lowing method.     Obferve,  about  the  fuinmer  folftice, 
the  fun's  meridian  distance  from  the  zenith,  which  is 
eafily  done  by  a  quadrant  with  a  moveable  index  fur- 
nifhed  with  fights  ;  if  this  diftance  is  fubtracted  from 
the  latitude  of  the  place,  provided  the  fun  is  nearer  the 
equator  than  the  place  of  obfervation,   the  remainder 
will  be  the  obliquity  of  the  ecliptic:  But  if  the  place 
of  obfervation  is  nearer  the  equator  than  the  fun  at  that 
time,  the  zenith  distance  mull  be  added.     By  this  me- 
thod, the  obliquity  of  the  ecliptic  hath  been  determi- 
ned to  be  230  29'.  ,I0 

By  the  fame  method  the  declination  of  the  fun  from  Sun'sdeclt- 
the  equator  for  any  day  may  be  found  ;  and  thus  a  -ta-  nation, 
ble  of  his  declination  for  every  day  in  the  year  might  be 
conftructed  :  thus  alfo  the  declination  of  the  liars  might 
be  found.  4II 

Having  the  declination  of  the  fun,  his  right  afcen-  Hisplacein 
fion  and  place  in  the  ecliptic  may  be  geometrically  the  ecliptic 
found  by  the  fblution  of  a  cafe  in  fphcrical  trigono-  howfound. 
meiry.     For  let  E£),  reprefent  the  celeftial   equator,  F'E-  li 
y  the  fun,  and y  X  the  ecliptic  ;  then,  in  the  right- 
angled  fpherical  triangle  ECy,  we  have  the  fide   Ey, 
equal  to  the  fun's  declination :  the  angle  ECy  is  always 
230  29',  being  the  angle  of  the  ecliptic  with  the  equa- 
tor; and  the  angle/EC  is  900,  or  a  right  angle.    From 
thefe  data  we  can  find  the  fide  EC  the  right  afcenfion  ; 
and  Cy   the  fun's  place  in  the  ecliptic,  or  his  diftance 
from  the  equinoctial  point ;  and  thus  a  table  of  the  fun's 
place  for  every  day  in  the  year,  anfwcrable  to  his  decli- 
nation, may  be  formed.  4i» 

Having  the  fun's  place  in  the  ecliptic,  the  right  af-  To  find  the 
cenfion  of  the  liars  may  be  found  by  the  help  of  it  and  rightafcen- 
a  good  pendulum  clock:  For  which  pitrpofe,  the  mo-  jjon 
tion  of  the  clock  mult  be  fo  adjulted  that  the  hand  may    als' 
run  through  the  24  hours  in  the  fame  time  that  a  ftar 
leaving  the  meridian  will  arrive  at  it  again;  which  time 
is  fomewhat  fhorter  than  the  natural  day,  becaufe  of  the 
fpace  the  fun  moves  through  in  the  mean  time  eaft- 

ward, 
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Of  Calcula-  ward.  The  clock  being  thus  adjufted,  when  the  fun 
ting  the  pe- is  in  the  meridian,  fix  the  hand  to  the  point  from 
nodical  whence  we  arc  to  begin  to  reckon  our  time;  and  then 
I"p1b  ts  °bferve  when  the  ftar  comes  to  the  meridian,  and  mark 
'  the  hour  and  minute  that  the.  hand  then  {hows  :  The 
hours  and  minutes  defcribed  by  the  index,  turned  into 
degrees  and  minutes  of  the  equator,  will  give  the  dif- 
ference between  the  right  afcenfion  of  the  fun  and  ftars; 
which  difference,  being  added  to  the  right  afcenfion  of 
the  fun  will  give  the  right  afcenfion  of  the  ftar.  Now, 
if  we  know  the  right  afcenfion  of  anyone  ftar,  we  may 
from  it  find  the  right  afcenfions  of  all  the  others  which 
we  fee,  by  marking  the  time  upon  the  clock  between 
the  arrival  of  the  ftar  whofe  right  afcenfion  we  know 
to  the  meridian,  and  another  ftar  whofe  afcenfion  is  to 
be  found.  This  time  converted  into  hours  and  minutes 
of  the  equator,  will  give  the  difference  of  right  afcen- 
fions ;  from  whence,  by  addition,  we  colled  the  right 
afcenfion  of  the  ftar  which  was  to  be  found  out. 

The  right  afcenfion  and  declination  of  a  ftar  being 
gitudesaad  known,  its  longitude  and  latitude,   or  diftance  from 
latitudes      the  firft  ftar  of  Aries,  and  north  or  fouth  from  the 
found.        ecliptic,  may  thence  be  eafily  found,  from  the  folution 
of  a  cafe  in  fpherical  trigonometry,  fimilar  to  that  al- 
ready mentioned   concerning  the  fun's  place ;  and  the 
places  of  thefixed  ftars  being  all  marked  in  a  catalogue 
according  to   their  longitudes   and   latitudes,   it  may 
thence,  be  conceived  how  the  longitude  and  latitude 
of  a  planet  or  a  comet  may  be  found  for  any  particular 
time  by  comparing  its  diftancts  from  them,  and  it  ap- 
parent path  may  thus  be  traced;  and  thus  the  paths 
of  Mercury  and  Venus  were   traced  by  M.  Caffini, 
though  Mr  Fergufon  made  ufe  of  an  orrery  for  that 
4T4      purpofe. 
To  find  the      With  regard  to  the  planets,  the  firft  thingto  be  done 
periodical   is  to  find  out  their  periodical  times,  which  is  done  by 
rimes  of  the  obferving  when  they  have  no  latitude.     At  that  time 
planets.       tnc  planet  is  in  the  ecliptic,  and  corifequently  in  one  of 
its  nodes  ;  fo  that  by  waiting  till  it  returns  to  the  fame 
node  again,  and  keeping  an  exaCt  account  of  the  lime, 
the  periodical  time  of  its  revolution  round  the  fun  may 
be  known  pretty  exactly.     By  the  fame  obfervations, 
from  the  theory  of  the  earth's  motion  we  can  find  the 
pofition  of  the  line  of  the  nodes;   and  when  once  the 
pofition  of  this  line  is  found,  the  angle  of  inclination  of 
that  planet's  orbit  to  the  earth  may  alfo  be  known. 

The  eccentricity  of  the  earth's  orbit  may  be  deter- 
mined by  obferving  the  apparent  diameters  of  the  fun 
at  different  times :  when  thefun's  diameter  is  lead:,  the 
terminedT  *arth  is  at  the  greateft  diftance ;  and  when  this  diame- 
ter is  greateft,  the  eartll  is  at  its  leaft  diftance  from 
him.  But  as  this  method  mull  neceflarily  be  precari- 
ous, another  is  recommended  by  Dr  Kcil,  by  obferving 
the  velocity  of  the  earth  in  its  orbit,  or  the  apparent 
velocity  of  the  fun,  which  is  demonftratcd  to  be  always 
reciprocally  as  the  fquare  of  the  diftance. 

The  eccentricities  of  the  orbits  of  the  other  planets 
maybe  likewife  found  by  obferving  their  velocities  at 
different  times;  for  all  of  them  obferve  the  fame  pro- 
portions with  regard  to  the  increafe  or  decreafe  of  their 
velocity  that  the  earth  does;  only,  in  this  cafe,  care  muft 
be  taken  to  obferve  the  real,  not  the  apparent,  veloci- 
ties of  the  planets,  the  laft  depending  on  the  motion  of 
the  earth  at  the  fame  time.  Their  aphelia,  or  points  of 
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their  orbits  where  they  are  fartheft  from  the  fun,  may 
be  known  by  making  fcveral  obfervations  of  their  dis- 
tances from  him,  and  thus  perceiving  when  thefe  dif- 
tances  ceafe  to  increafe. 

The  pofition  of  the  aphelion  being  determined,  the 
planet's  diftance  from  it  at  any  time  may  alfo  be  found 
by  obfervation,  which  is  called  its  true  or  coequated 
anomaly;  but  by  fuppofing  the  motion  of  the  planet 
to  be  regular  and  uniform,  tables  of  that  motion  may 
be  eafily  conftruCted.  From  thence  the  planet's  mean 
place  in  its  orbit  may  be  found  for  any  moment  of 
time  ;  and  one  of  thefe  moments  being  fixed  upon  as  an 
epocha  or  beginning  of  the  table,  it  is  eafy  to  under- 
ftand,  that  from  thence  tables  of  the  planet's  place  in 
its  orbit  for  any  number  of  years  either  preceding  or 
confequent  to  that  period  may  be  conftruCted.  Thefe 
tables  are  to  be  conftruCted  according  to  the  meridian 
of  equal  time,  and  not  true  or  apparent  time,  becaufe  of 
the  inequalities  of  the  earth's  motion  as  well  as  that 
of  the  planet,  and  equations  muft  be  made  to  be  ad- 
ded to  or  fubtraCted  from  the  mean  motion  of  the  pla- 
net as  occafion  requires;  which  will  be  readily  under- 
ftood  from  what  we  have  already  mentioned  concern- 
ing the  unequal  motion  of  the  earth  in  its  orbit.  When 
all  the  neceflary  tables  are  conftruCted  by  this  or  fi- 
milar methods,  the  calculating  of  the  planetary  places 
becomes  a  mere  matter  of  mechanifm,  and  confifts 
only  in  the  proper  additions  and  fubtraCtions  according 
to  the  directions  always  given  along  with  fuch  tables. 
It  muft  be  obferved,  however,  that  the  accidental  in- 
terference of  the  planets  with  one  another  by  their 
mutual  attractions  render  it  impoflible  to  conflruCt  any 
tables  that  fhall  remain  equally  perfect ;  and  therefore 
frequent  actual  obfervations  and  corrections  of  the  tables 
will  be  neceflary.  Thisdifturbance,  however,  isincon- 
derable,  except  in  the  planets  Jupiter  and  Satnrn,  and 
they  are  in  conjunction  only  once  in  800  years. 

What  hath  been  already  mentioned  with  regard  to 
the  planets,  is  alfo  applicable  to  the  moon  ;  but  with 
more  difficulty,  on  account  of  the  greater  inequalities  of 
her  motions,  the  caufe  of  which  has  been  already  ex- 
plained. She  indeed  moves  in  an  ellipfe  as  the  reft 
do,  and  its  eccentricity  n. ay  be  better  computed  from 
obferving  her  diameter  at  different  times  than  that  of 
the  earth's  orbit;  but  that  eccentricity  is  not  always 
the  fame.  Thereafonof  this,  and  indeed  of  all  the 
other  lunar  inequalities,  is,  that  the  fun  has  a  fenfible 
effeCt  upon  her  by  his  attraction,  as  well  as  the  earth. 
Confequently,  when  the  earth  is  at  its  leaft  diftance 
from  the  fun,  her  orbit  is  dilated,  and  fhe  moves  more 
flowly  ;  and,  on  the  contrary,  when  the  earth  is  in  its 
aphelion,  her  orbit  contracts,  and  fhe  moves  more 
fwiftly.  The  eccentricity  is  always  greateft  when  the 
line  of  the  apfides  coincides  with  that  of  the  fyzygies, 
and  the  earth  at  its  leaft  diftance  from  the  fun.  When 
the  moon  is  in  her  fyzygies,  i.  e.  in  the  line  that  joins 
the  centres  of  the  earth  and  fun,  which  is  either  in  her 
conjunction  or  oppofition,  (he  moves  fwifter,  ceteris  pa- 
ribus, than  in  the  quadratures.  According  to  the  dif- 
ferent diftances  of  the  moon  from  the  fyzygies,  (he 
changes  her  motion:  from  the  conjunction  to  her  firft 
quadrature,  fhe  moves  fomewhat  flower  ;  but  recovers 
her  velocity  in  the  fecond  quarter.  In  the  third  quar- 
ter fhe  again  lofes,  and  in  the  laft  again  recovers  it. 

The 


549 

Of  calcula- 
ting the  pe- 
riodical 
Times  of 
thcPlanets, 


417 
To  find 
their  places 
in  their  or- 
bits. 


418 
Inaccura- 
cies from 
the  mutual 
attraSion 
of  the  pla- 
nets. 


419 
Difficulties 
■withregard 
to  the 


55° 


A 


R       O      N      O       M       Y. 


Sett.  IX. 


Moves  e- 
quahly  on 
her  axis. 


Of  calcula-  The  apogeon  of  the  moon  is  alfo  irregular ;   being 
tingthepe-  found  co  move  forward  when  it  coincides  with  the  line 
nodical       0f  tj,e  fyzygies,  and  backwards  whent  it  cuts  that  line 
the  Planet    at  r'£nt  anS}es-  Nor  is  this  motion  in  any  degree  equal : 
&c-         ^in  the  conjunction  or  oppofition,   it  goes  brifkiy  for- 
-^-v '  wards,  and  in  the*quadratures  moves  either  flowly  for- 
wards, ftands  flill,  or  goes  backward.     The  motion  of 
the  nodes  has  been  already  taken  notice  of:  but  this 
motion  is  not  uniform  more  than  the  reft ;  for  when  the 
line  of  the  nodes  coincides  with  that  of  the  fyzygies, 
they  ftand  flill;    when  their  line  cuts  that  at  right 
angles,  they  go  backwards  with  the  velocity,  as  Sir 
Ifaac  Newton  hath  mown,  of  16"  19'"  24////  an  hour. 
The  only  equable  motion  the  moon  has,  is  her  revolu- 
tion on  her  axis,  which  fhe  always  performs  exactly  in 
the  fpace  of  time  in  which  fhe  moves  round  the  earth. 
From  hence  arifes  what  is  called  the  woon'j  libration ; 
for  as  the  motion  round  her  axis  is  equable,  and  that 
in  her  orbit  unequal,  it  follows,  that  when  the  moon 
is  in  her  perigee,  where  fhe  moves  fwiftefl,  that  part 
of  her  furface,  which  on  account  of  the  motion  in  her 
orbit  would  be  turned  from  the  earth,  is  not  fo,   by 
reafon  of  the  motion  on  her  axis.     Thus  fome  parts 
in  the  limb  or  margin  of  the  moon  fometimes  recede 
from,  and  fometimes  approach  towards,  the  centre  of 
the  difk.     Yet  this  equable  rotation  produces  an  ap- 
parent irregularity ;  for  the  axis  of  the  moon  not  be- 
ing  perpendicular  but   a   little  inclined   to  its  orbit, 
and   this  axis  maintaining  its  parallelifm  round  the 
earth,  it  mnft  necefTarily  change  its  fituation  with  re- 
fpect  to  an  obferver  on  the  earth,  to  whom  fometimes 
the  one  and  fometimes  the  other  pole  of  the  moon  be- 
comes vifible ;  whence  it  appears  to  have  a  kind  of 
21       wavering  or  vacillatory  motion. 
Lunar  irre-      From  all  thefe  irregularities  it  may  well  be  concluded, 
gularities    that  the  calculation  of  the  moon's  place  in  her  orbit  is 
accounted   a  very  difficult  matter ;  and   indeed,  before  Sir  Ifaac 
forbySir    Newton,  aflronomers  in  vain  laboured  tofubject  the 
"~  lunar  irregularities  to  any  rule.     By  his  labours,  how- 
ever, and  thofe  of  other  aftronomers,  thefe  difficulties 
are  in  a  great  meafure  overcome  ;  and  calculations  with 
regard  to  this   luminary  may  be  made  with  as  great 
certainty  as  concerning  any  other.     Her  periodical 
time  may  be  determined  from  the  obfervation  of  two 
determined  lunar  eclipfes,  at  as  great  a  diflance  from  one  ano- 
by  Coper-  ther  as  poflible ;    for  in  the  middle  of   every  lunar 
nicus.         eclipfe,  the  moon  is  exactly  in  oppofition  to  the  fun. 
Compute  the  time  between  thefe  two  eclipfes  or  op- 
pofitions,  and  divide  this  by  the  number  of  lunations 
that  have  intervened,  and  the  quotient  will  be  the 
fynodical  month,  or  time  the  moon  takes  to  pafs  from 
one  conjunction  to  another,  or  from  one  oppofition  to 
another.     Compute  the  fun's  mean  motion  in  the  time 
of  the  fynodical  month,  and  add  this  to  the  entire  circle 
defcribed  by  the  moon.    Then,  As  that  fum  is  to  3600, 
fo  is  the  quantity  of  the  fynodical  month  to  the  perio- 
dical, or  time  that  the  moon  takes  to  move  from  one 
point  of  her  orbit  to  the  fame  point  again.     Thus,  Co- 
pernicus, in  the  year  ijoo,  November  6ih,  at  2  hours 
20  minutes,  obferved  an  eclipfe  of  the  moon  at  Rome  ; 
and  Auguft  ill  1523,  at  4  hours  25  minutes,  another 


at  Cracow :  hence  the  quantity  of  the  fynodical  month  Of  calcula- 
is  thus  determined  ting  the  pe- 

Y.       D.    H.  M.  ^odical . 

Obferv.  2d  1523     237    4    25  S, 

Obferv.  i ft  ijoo     310    2    20  &c. 


Ifaac  New- 
ton. 


41J 
Her  perio- 
dical time 


22 


292 
S 


Interval  of  time 
Add  the  intercalary 
days  for  leap  years.  5  — — —— -— _ 

Exact  interval  22     297     2     J,  or  1199100$'. 

This  interval  divided  by  282,  the  number  of  months 
elapfed  in  that  time,  gives  29  days  12  hours  41  mi- 
nutes for  the  length  of  the  fynodical  month.  But  from 
the  obfervations  of  two  other  eclipfes,  the  fame  author 
more  accurately  determined  the  quantity  of  the  fynodi- 
cal month  to  be  29  degrees  n  hours  45  minutes  3  fe- 
conds  :  from  whence  the  mean  periodical  time  of  the 
moon  comes  to  be  27  degrees  7  hours  43  minutes  J  fe- 
conds,  which  exactly  agrees  with  the  obfervations  of 
later  aftronomers. 

The  quantity  of  the  periodical  month  being  given, 
by  the  Rule  of  Three,  we  may  find  the  moon's  diurnal 
and  horary  motion ;  and  thus  may  tables  of  the  moon's 
mean  motion  be  conftructed ;  and  if  from  the  moon's 
mean  diurnal  motion  that  of  the  fun  be  fubtracted, 
the  remainder  will  be  the  moon's  mean  diurnal  motion 
from  the  fun. 

Having  the  moon's  diflance  from  the  fun,  her  pba- 
fes  for  that  time  may  be  eafily  delineated  by  the  fol- 
lowing method  laid  down  by  Dr  Keil.  "  Let  the 
circle  COBP  reprefent  the  difk  of  the  moon,  which  is 
turned  towards  the  earth  ;  and  let  OP  be  the  line  in 
which  the  femicircle  OMP  is  projected,  which  fuppofc 
to  be  cut  by  the  diameter  BC,  at  right  angles;  and 
making  LP  the  radius,  take  LF  equal  to  the  cofine 
of  the  elongation  of  the  moon  from  the  fun:  And 
then  upon  BC,  as  the  great  axis,  and  LF  the  lefTer 
axis,  defcribe  the  femi-ellipfe  BFC.  This  ellipfe  will 
cut  off  from  the  difk  of  the  moon  the  portion  BFCP 
of  the  illuminated  face,  which  is  vifible  to  us  from  the 
earth." 

Since  in  the  middle  of  a  total  eclipfe  the  moon  is  ex- 
actly in  the  node,  if  the  fun's  place  be  found  for  that 
time,  and  fix  figns  added  to  it,  if  the  eclipfe  is  a  lunar 
one  the  fun  will  give  the  place  of  the  node,  or  if  the 
eclipfe  obferved  is  a  folar  one,  the  place  of  the  node 
and  of  the  fun  arc  the  fame.  From  comparing  two 
eclipfes  together,  the  mean  motion  of  the  nodes  will 
thus  be  found  out.  The  apogee  of  the  moon  may  be 
known  from  her  apparent  diameter,  as  already  obferv- 
ed ;  and  by  comparing  her  place  when  in  the  apogee 
at  different  times,  the  motion  of  the  apogee  itfelf  may 
alfo  be  determined. 

Thefe  fhorc  hints  will  be  fufficient  to  give  a  general 
knowledge  of  the  methods  ufed  for  the  folution  of  fome 
of  the  moil  difficult  problems  in  aftronomy.  As  for 
the  proper  equations  to  be  added  or  fubtracted,  in  or- 
der to  find  out  the  true  motion  and  place  of  the  moon, 
together  with  the  particular  methods  of  conftructing 
tables  for  calculating  eclipfes,  they  are  given  from  Mr 
Fergufon,  in  the  following  fection. 
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Ofcalcula-SECT.  X.  Of Eclipfes  i  With  Tables  for  their  Cal- 
ting  eclip-  culation  :  the  Method  of  conftrufting  them  :  Rules 
fes,  &c.  j~or  Calculation,  and  Dire&tons  for  the  Delineation 

of  Solar  and  Lunar  Eclipfes. 

Every  planet  and  fatelliceis  illuminated  by  the  fun; 
and  calls  a  ihadow  towards  that  point  of  the  heavens 
which  is  oppofite  to  the  fun.     This  (hadow  is  nothing 
but  a  privation  of  light  in  the  fpace  hid  from  the  fun  by 
4x6       the  opaque  body  that  intercepts  his  rays. 
Eclipfe  de-      When  the  fun's  light  is  fo  intercepted  by  the  moon, 
fined.  that  to  any  place  of  the  earth  the  fun  appears  partly 

or  wholly  covered,  he  is  faid  to  undergo  an  eclipfe  ; 
though,  properly  fpeaking,  it  is  only  an  eclipfe  of  that 
part  of  the  earth  where  the  moon's  Ihadow  or  penum- 
bra falls.  When  the  earth  comes  between  the  fun  and 
moon,  the  moon  falls  into  the  earth's  Ihadow  j  and 
having  no  light  of  her  own,  flie  fuffers  a  real  eclipfe 
from  the  interception  of  the  fun's  rays.     When  the 
fun  is  eclipfed   to  us,  the  moon's  inhabitants,  on  the 
fide  next  the  earth,  fee  her  Ihadow  like  a  dark  fpot  tra- 
velling over  the  earth,  about  twice  as  fall  as  its  equa- 
torial parts  move,  and  the  fame  way  as  they  move. 
When  the  moon  is  in  an  eclipfe,  the  fun  appears  eclip- 
fed to  her,  total  to  all  thofc  parts  on  which  the  earth's 
fhadow  falls,  and  of  as  long  continuance  as  they  are  in 
...       the  Ihadow. 
Figure  of       That  the  earth  is  fpherical  (for  the  hills  take  off  no 
the  earth    more  from  the  roundnefs  of  the  earth,  than  grains  of 
fpherical.    duft  do  from  the  roundnefs  of  a  common  globe)  is  evi- 
dent from  the  figure  of  its  ihadow  on  the  moon  ;  which 
is  always  bounded  by  a  circular  line,  although  the  earth 
is  inceflantly  turning  its  different  fides  to  the  moon,  and 
very  feldom  fhows  the  fame  fide  to  her  in  different  e- 
clipfes,  becanfe  they  feldom  happen  at  the  fame  hours. 
Were  the  earth  lhaped  like  a  round  flat  plate,  its  fha- 
dow would  only  be  circular  when  either  of  its  fides  di- 
rectly faced  the  moon,  and  more  or  lefs  elliptical  as 
the  earth  happened  to  be  turned  more  or  lefs  obliquely 
2ji       towards  the  moon  when  Ihe  is  eclipfed.     The  moon's 
Moon's  fi-  different  phafes  prove  her  to  be  round  j  for  as  ihe  keeps 
(jure  the      ftill  the  fame  fide  towards  the  earth,  if  that  fide  were 
&me.         flat,  as  it  appears  to  be,  fhe  would  never  be  vifible  from 
the  third  quarter  to  the  firll ;  and  from  the  firft  quar- 
ter to  the  third,  Ihe  would  appear  as  round  as  when  we 
iay  fhe  is  full;  becaufe,  at  the  end  of  her  firft  quarter, 
the  fun's  light  would  come  as  fuddenly  on  all  her  fide 
next  the  earth,  as  it  does  on  a  flat  wall,  and  go  off  as 
43-       abruptly  at  the  end  of  her  third  quarter. 
Shadows  of     If  the  earth  and  fun  were  equally  large,  the  earth's 
the  earth     fhadow  would  be  infinitely  extended,  and  all  of  the 
and  moon    fame  hulk  ;  and  the  planet  Mars,  in  either  of  its  nodes 
and  oppofite  to  the  fun,  would  be  eclipfed  in  the  earth's 
fhadow.     Were  the  earth  larger  than  the  fun,  its  fha- 
dow would  increafe  in  bulk  the  farther  it  extended, 
and  would  eclipfe  the  great  planets  Jupiter  and  Saturn, 
with  all  their  moons,  when  they  were  oppofite  to  the 
fun.     But  as  Mars,  in  oppofition,  never  falls  into  the 
earth's  Ihadow,  altho'  he  is  not  then  above  42,000,000 
miles    from  the  earth,   it  is  plain  that  the  earth  is 
much  lefs  than  the  fun ;  for  otherwife  its  fhadow  could 
not  end  in  a  point  at  fo  fmall  a  diftance.   If  the  fun  and 
moon  were  equally  large,  the  moon's  fhadow  would  go 
on  to  the  earth  with  an  equal  breadth,  and  cover  a  por- 
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tion  of  the  earth's  fur  face  more  than  2000  miles  broad.  Of  calcula- 
even  if  it  fell  directly  againft  tlieearth's  centre,  as  feeii  ting  ecliP- 
from  the  moon  ;  and  much  more  il  it  fell  obliquely  on  ~*»  _c>    , 
th  earth  :   But  the  moon's  Ihadow  is  feldom  150  miles 
broad  at  the  earth,   unlefs  when  it  falls  very  obliquely 
on  the  earth,  in  total  eclipfes  of  the  fun.      In  annular 
eclipfes,  the  moon's  real  fhadow  ends  in  a  point  at  fome 
dilfauce  from  the  earth.     The  moon's  fmall  dillance 
from  the  earth,  and  the  fhortnefs  of  her  fhadow,  prove 
her  to  be  lefs  than  the  fun.     And,  as  the  earth's  fha- 
dow is  large  enough  to  cover  the  moon,  if  her  diame- 
ter were  three  times  as  large  as  it  is  (which  is  evident 
from  her  long  continuance  in  the  fhadow  when  fhe 
goes  through  its  centre),  it  is  plain  that  the  earth  is 
much  bigger  than  the  moon.  430 

Though  all  opaque  bodies,  on  which  the  fun  fliines,  Why  there 
have  their  fhadows,  yetfnch  is  the  bulk  of  the  fun,  and  are  fo  fovr 
the  diftances  of  the  planets,  that  the  primary  planets  ccllPfe** 
can  never  eclipfe  one  another.     A  primary  can  eclipfe 
only  its  fecondary,  or  be  eclipfed  by  it ;  and  never  but 
when  in  oppofition  or  conjunction  with  the  fun.     The 
primary  planets  are  very  feldom  in  thefe  pofitions,  but 
the  fun  and  moon  are  fo  every  month  :  Whence  one 
may  imagine,  that  thefe  two  luminaries  (hould  be  eclip- 
fed every  month.   But  there  are  few  eclipfes  in  refpeft 
of  the  number  of  new  and  full  moons;  the  reafon  of 
which  we  fhall  now  explain. 

If  the  moon's  orbit  were  coincident  with  the  plane 
of  the  ecliptic,  in  which  the  earth  always  moves  and 
the  fun  appears  to  move,  the  moon's  fhadow  would  fall 
upon  the  earth  at  every  change,  and  eclipfe  the  fun  to 
fome  parts  of  the  earth.  In  like  manner,  the  moon 
would  go  through  the  middle  of  the  earth's  Ihadow, 
and  be  eclipfed  at  every  full ;  but  with  this  difference, 
that  flie  would  be  totally  darkened  for  above  an  hour 
and  an  half;  whereas  the  fun  never  was  above  four  mi- 
nutes totally  eclipfed  by  the  interpofition  of  the  moon. 
But  one  half  of  the  moon's  orbit  is  elevated  5}  degrees- 
above  the  ecliptic,  and  the  other  half  as  much  depref- 
fed  below  it ;  confequently,  the  moon's  orbit  interfects 
the  ecliptic  in  two  oppofite  points  called  the  moon's  nodes, 
as  has  been  already  taken  notice  of.  When  thefe  points 
are  in  a  right  line  with  the  centre  of  the  fun  at  new  or 
full  moon,  the  fun,  moon,  and  earth,  are  all  in  a  right 
line;  and  if  the  moon  be  then  new,  her  fhadow  falls 
upon  the  earth  ;  if  full,  the  earth's  fhadow  falls  upon 
her.  When  the  fun  and  moon  are  more  than  17  de- 
grees from  either  of  the  nodes  at  the  time  of  conjunc- 
tion, the  moon  is  then  generally  too  high  or  too  low 
in  her  orbit  to  cafl  any  part  of  her  Ihadow  upon  the 
earth  ;  when  the  fun  is  more  than  12  degrees  from  ei- 
ther of  the  nodes  at  the  time  of  full  moon,  the  moon, 
is  generally  too  high  or  too  low  in  her  orbit  to  go 
through  any  part  of  the  earth's  fhadow :  and  in  both 
thefe  cafes  there  will  be  no  eclipfe.  But  when  the  moon 
is  lefs  than  17  degrees  from  either  node  at  the  time  of 
conjunction,  her  fhadow  or  penumbra  falls  more  or  lefs 
upon  the  earth,  as  (lie  is  more  or  lefs  within  this  limit. 
And  when  fhe  is  lefs  than  1 2  degrees  from  either  node 
at  the  time  of  oppofition,  fhe  goes  through  a  greater 
or  lefs  portion  of  the  earth's  fhadow,  as  fjie  is  more  or 
lefs  within  this  limit.  Herorbit  contains  360 degrees  ; 
of  which  17,  the  limit  of  folar  eclipfes  on  either  fide 
of  the- nodes,  and  12,  the  limit  of  lunar  eclipfes,  are 
but  fmall  portions  :    And  as  the  fun  commonly  partes 
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Of  calcula-by  the  nodes  but  twice  in  a  year,  it  is  no  wonder  that 

ting  eclip-  wc  have  fo  many  new  and  full  moons  without  eclipfes. 

f«,  &c.  To  iHuih-ate   this    (iij;.    196.),    let  ABCD  be  the 

w       'ecliptic,  RSTU  a  circle  laying  in  the  fame  plane  with 

the  ecliptic,  and  VXYZ  the  moon's  orbit,  all  thrown 

into  an  oblique  view,  which  gives  them  an  elliptical 

jhape  to  the  eye.     One  half  of  the  moon's  orbit,  as 

VVVX,  is  always  below  the  ecliptic,  and  the  other 

half  XYV  above  it.     The  points  V  and    X,  where 

the  moon's  orbit  interfects  the  circle  RSTU,  which 

lies  even  with  the  ecliptic,  are  the  moon's  nodes  ;  and 

a  ri'Tht  line,  as  XEV,  drawn  from  one  to  the  other, 

through  the  earth's  centre,  is  the  line  of  the  nodes, 

which  is  carried  almolt  parallel  to  itfelf  round  the  fun 

in  a  year. 

If  the  moon  moved  round  the  earth  in  the  orbit 
RSTU,  which  is  coincident  with  the  plane  of  the  e- 
cliptic,  her  fhadow  would  fall  upon  the  earth  every  time 
Hie  is  in  conjunction  with  the  fun,  and  at  every  oppo- 
iition  (he  would  go  through  the  earth's  fhadow.  Were 
this  the  cafe,  the  fun  would  be  eclipfed  at  every  change, 
and  the  moon  at  every  full,  as  already  mentioned. 

But  although  the  moon's  fhadow  N  mufl  fall  upon 
the  earth  at  a,  when  the  earth  is  at  E,  and  the  moon 
in  conj  unction  with  the  fun  at  i,  becaufe  lhe  is  then  very 
near  one  of  her  nodes ;  and  at  her  oppofition  n  (lie  muft 
go  through  the  earth's  (hadow  I,  becaufe  fhe  is  then 
near  the  other  node;  yet,  in  the  time  that  (lie  goes 
round  the  earth  to  her  next  change,  according  to  the 
order  of  the  letters  XYVVV,  the  earth  advances  from 
Eto  e,  according  to  the  order  of  the  letters  EFGH  ; 
and  the  line  of  the  nodes  VEX,  being  carried  nearly 
parallel  to  itfelf,  brings  the  point/' of  the  moon's  or- 
bit in  conjunction  with  the  fun  at  that  next  change  : 
and  then  the  moon  being  at_/~,  is  too  high  above  the 
ecliptic  to  call  her  fhadow  on  the  earth :  and  as  the 
earth  is  ftill  moving  forward,  the  moon  at  her  next  op- 
pofition will  be  at  g,  too  far  below  the  ecliptic  to  go 
through  any  part  of  the  earth's  fliadow  ;  for  by  that 
time  the  point  g  will  be  at  a  confiderable  diftance  from 
the  earth  as  feen  from  the  fun. 

When  the  earth  comes  to  F,  the  moon  in  conjunc- 
tion with  the  fun  Z  is  not  at  k  in  a  plane  coincident 
with  the  ecliptic,  but  above  it  at  Y  in  the  highefl  part 
of  her  orbit  ;  and  then  the  point  b  of  her  lhadow  O 
goes  far  above  the  earth  (as  in  fig.  2.  which  is  an  edge 
view  of  fig.  1.).  The  moon  at  her  next  oppofition,  is 
not  at  0  (fig.  r.),  but  at  W,  where  the  earth's  fliadow 
goes  far  above  her  (as  in  fig.  2.).  In  both  thefe  cafes 
the  line  of  the  nodes  VEX  (fig.  1)  is  about  ninety  de- 
grees from  the  fun,  and  both  luminaries  are  as  far  as 
poffible  from  the  limits  of  the  eclipfes. 

When  the  earth  has  gone  half  round  the  ecliptic 
from  E  to  G,  the  line  of  the  nodes  VGX  is  nearly,  if 
not  exactly,  directed  towards  the  fun  at  Z;  and  then 
the  new  moon  /  calls  her  fhadow  P  on  the  earth  G  ; 
and  the  full  moon /goes  through  the  earth's  fliadow 
L  ;  which  brings  on  eclipfes  again,  as  when  the  earth 
■was  at  E. 

When  the  earth  comes  to  H,  the  new  moon  falls  not 
at  in  in  a  plane  coincident  with  the  ecliptic  CD,  but 
at  W  in  her  orbit  below  it;  and  then  her  fhadow  Q^ 
(fee  fig.  197.)  goes  far  below  the  earth.  At  the  next 
full  (he  is  not  at  q  (fig.  196.),  but  at  Y  in  her  orbit  s'7 
degrees  afcovc  </,  and  at  her  greateft  height  above  the 


ecliptic  CD  ;  being  then  as  far  as  poffible,  at  any  op- 
pofition, from  the  earth's  (hadow  M,  as  in  fig.  197. 

So,  when  the  earth  is  at  E  and  G,  the  moon  is  a- 
bout  her  nodes  at  new  and  full,  and  in  her  greateft 
north  and  fouth  declination  (nr  latitude  as  it  is  gene- 
rally called)  from  the  tciipiic  at  her  quarters ;  but  when 
the  earth  is  at  F  or  H,  the  moon  is  in  her  greateft  north 
and  fouth  declination  from  the  ecliptic  at  new  and  full, 
and  in  the  nodes  about  her  quarters. 

The  point  X,  where  the  moon's  orbit  erodes  the 
ecliptic,  is  called  the  afcending  node,  becaufe  the  moon 
afcends  from  it  above  the  ecliptic  ;  and  the  oppofite 
point  of  interfection  V  called  the  defcending  node,  be- 
caufe the  moon  defcends  from  it  below  the  ecliptic. 
When  the  moon  is  at  Y  in  the  highefl  point  of  her  or- 
bit, flic  is  in  her  greateft  north  latitude  ;  and  when  fhe 
is  at  W  in  the  loweft  point  of  her  orbit,  fhe  is  in  her 
greateft  fouth  latitude. 

If  the  line  of  the  nodes,  like  the  earth's  axis,  was 
carried  parallel  to  itfelf  round  the  fun,  there  would  bt 
jnft  half  a  year  between  the  conjunctions  of  the  fun  and 
nodes.  But  the  nodes  fhilt  backwards,  or  contrary  to 
the  earth's  annual  motion,  19J.  deg.  every  year  ;  and 
therefore  the  fame  node  comes  round  the  fun  19  days 
fooner  every  year  than  on  the  year  before.  Conie- 
quently,  from  the  time  that  the  afcending  node  X 
(when  the  earth  is  at  E)  pafles  by  the  fun  as  feen  from 
the  earth,  it  is  only  173  days  (not  half  a  year)  till  the 
defcending  node  V  pafles  by  him.  Therefore  in  what- 
ever time  of  the  year  we  have  eclipfes  of  the  lumina- 
ries about  either  node,  we  may  befure  that  in  1  73  days 
afterward  we  fliall  have  eclipfes  about  the  other  node. 
And  when  at  any  time  of  the  year  the  line  of  the  nodes 
is  in  the  fituation  VGX,  at  the  fame  time  next  year  it 
will  be  in  the  fituation  rCs  ;  the  afcending  node  ha- 
ving gone  backward,  that  is,  contrary  to  the  order  of 
figns,  from  X  to  /,  and  the  defcending  node  from  V 
to  r  ;  each  19^.  deg.  At  this  rate,  the  nodes  fhifc 
through  all  the  figns  and  degrees  of  the  ecliptic  in  18 
years  and  225  days;  in  which  time  there  would  al- 
ways be  a  regular  period  of  eclipfes,  if  any  complete 
number  of  lunations  were  finilhed  without  a  fraction. 
But  this  never  happens  ;  for  if  both  the  fun  and  moos 
mould  ftart  from  a  line  of  conjunction  with  either  of 
the  nodes  in  any  point  of  the  ecliptic,  the  fun  would 
perform  18  annual  revolutions  and  222  degrees  over 
and  above,  and  the  moon  230  lunations  and  85  degrees 
of  the  231ft,  by  the  time  the  node  came  round  to  the 
fame  point  of  the  ecliptic  again  ;  fo  that  the  fun  would 
then  be  138  degrees  from  the  node,  and  the  moon  85 
degrees  from  the  fun. 

But,  in  223  mean  lunations,  after  the  fun,  moon, 
and  nodes,  have  been  once  in  a  line  of  conjunction, 
they  return  fo  nearly  to  the  fame  ftate  again,  as  that 
the  fame  node,  which  was  in  conjunction  with  the  fun 
and  moon  at  the  beginning  of  the  firft  of  thefe  lu- 
nations, will  be  within  28'  12"  of  a  degree  of  a  line 
of  conjunction  with  the  fun  and  moon  again,  when  the 
laft  of  thefe  lunations  is  completed.  And  therefore 
in  that  time  there  will  be  a  regular  period  of  eclipfes, 

or  return  of  the  fame  eclipfe,  for  many  ages In  this 

period  (which  was  firft  difcovcred  by  the  Chaldeans) 
there  arc  18  Julian  years  11  days  7  hours  43  minutes  20 
feconds,  when  the  laft  day  of  February  in  leap  years 
is  four  times  included  ;  but  when  it  is  five  times  inclu- 
2  ded, 
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Of  calcula?  ded,  rhe  period  confifts  of  only  i& years  10  days  7  hours 
ting  Eclip- 43  minutes  20  feconds.  Confequently,  it'  to  the  mean 
fe»,-&c.  ^  t;me  0f  aT1y  cdipfe,  either  of  the  fun  or  moon,  you 
Aii  add  iS  Julian  years  ir  days  7  hours  43  minutes  20 
When  the  feconds,  when  the  laft  day  of  February  in  leap-years 
fameeclipfe  comes  iu  four  times,  or  a  day  lefs.  when  it  comes  in  five 
returns  a-  jifngg^  volI,  wju  have  the  mean  time  of  the  return  of 
"!'  die  fame  eclipfe. 

But  the  falling  back  of  the  line  of  conjunctions  or 
oppofitions  of  the  fun  and  moon  2S'  12"  with  refped 
to  the  line  of  the  nodes  in  every  period,  will  wear  it 
out  in  procefs  of  time  ;  and  after  that,  it  will  not  re- 
turn again  in  lefs  than  12,492  years. — Thefc  eclipfes 
of  the  fun,  which  happen  about  the  afcendingnode,  and 
begin  to  come  in  at  the  north  pole  of  the  earth,  will  go 
a  little  foutherly  at  each  return,  till  they  go  quite  off" 
the  earth  at  the  fouth  pole  ;  and  thofe  which  happen 
about  the  defending  node,  and  begin  to  come  in  at 
the  fouth  pole  of  the  earth,  will  go  a  little  northerly  at 
each  return,  till  at  lafttliey  quite  leave  the  earth  at  the 
north  pole. 

To  exemplify  this  matter,  we  (hall  firft  confider  the 
■fun's  eclipfe  (March  2iit  old  ftyle,  April  ift  new 
ftyle),  A.  D.  1764,  according  to  its  mean  revolutions, 
without  equating  the  times,  or  the  fun's  diftance  from 
the  node;  and  then  according  to  its  true  equated 
times* 

This  eclipfe  fell  in  open  fpace  at  each  return,  quite 
clear  of  the  earth,  ever  fince  the  creation,  till  A.  D>. 
isc-ij,  June  13th  old  ftyle,  at  rah.  52  m.  yo  fee.  poft 
vieridie!/^  when  the  moon's  fhadow  firft  touched  the 
earth  at  the  north  pole ;  the  fun  being  then  r7°  48' 
07v  from  tfte  afcending  node.  In  each'  period  fince 
that  time;  the  fun  lias  come  28'  12"  nearer  and  nearer 
the  fame- node;  and  the-  moon's  fliadow  has  therefore 
gone  more  and  more  foutherly.— In  the  year  196a, 
July  r8t.lt  old  ftyle,  at  19  It.  36  m.  21  fee.  p.  m.  when 
the  fame  eclipfe  will  have  returned  38  times,  the  fun 
will  be-only  24'  45"  from  die  afcendingnode;  3nd  the 
centre  of  the  moon's  fliadow  will  fall  a  little  northward 
of  the  earth's  centre. — At  the  end  of  the  next  follow- 
ing period,  A.  D.  1980,  July  28th  old  ftyle,  at  r8  lr. 
19-  ni;  41  fee.  p.  in.  the  fun  will  have  receded  back  3' 
27''  from  the  afcending  node,  and  the  moon  will'  have 
a  very  fmall  degree  of  fouthern  latitude,  which  will 
caufe  the  centre  of  her  fliadow  to  pafs  a  very  fmall  mat- 
ter fouth  of  the  earth's  centre After  which,  in  every 

following  period,  the  fan  will  be  28''  12''  farther  back 
from  the  afcendingnode  than  in  the  period  laft  before; 
and  the  moon^s  lhadow  will  go-ftill  farther  and  farther 
fouthward,  until1  September  rath  old  ftyle,  at  2-3  h. 
46  m.  22  fee.  p.  m.  A.  E).  266  J  ;  when  the  eclipfe  will 
have  completed  its  77th  periodical  return;  and  will  go 
quite  ofFthe  earthat  the  fouth  pole  (ihe  fun  being  then 
1  7°  js'  22"  back  from  the  node),  and  cannoE  come 
in  at  the  north  pole,  fo  as  to  begin  the  fame  coarfe 
over  again,  in  lefs  than  12,492  year®  afterwads. — And 
foch  will  bethe  cafe  of' every  other  eclipfe  of  the  fun  : 
For,  as  there  is  about  18  degrees  on  each  fide  of  the 
node  within  which'  there  is  a  poflibility  of  eclipfes1, 
their  whole  revolution  goes-through  36  degrees  about 
that  node,  which,  taken  from  360  degrees,  leaves  re- 
gaining 3241degre.es  for  the  eclipfes  to  travel  in  tx- 
panfum.  And  as  this  36  degrees  is  not  gone  through 
in-lefs  than  77  periods,  which  takes  up  1388  years, 
Vol.  II. 
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the  remaining  324  degrees  cannot  be  fo  gone  through 
in  lefs  than  1 2,492  years.  For,  as  36  is  to  1 388,  fo  is 
324  to  12,492. 

To  illullrate  this  a  little  farther,  we  (hall  examine 
fonne  of  the  nioft  remarkable  circumftances  of  the  re- 
turns of  the  eclipfe  which  happened  July  141I1  1748, 
about  noon.^This  eclipfe,  alter  travelling  the  voids 
of  fpace  frcfrn  the  creation,  at  laft  began  to  enter  die 
Terra  Auftralis  Incognita  abont  88  years  after  the 
conqueft,  which  was  the  laft  of  king  Stephen's  reign  : 
every  Chaldean  period  it  has  crept  more  northerly,  but 
was  ftill  invisible  in  Britain  before  the  year  1622  ;  when, 
on  the  30th  of  April,  it  began  to  touch  the  fouth  parts 
of  England  about  two  in  the  afternoon  ;  its  central 
appearance  rifmg  in  the  American  fouth  feas,  and  tra- 
veling Peru  and  the  Amazon's  country,  through  the 
Atlantic  ocean  into  Africa,  and  fetting  in  the  M- 
thiopian  continent,  not  far  from  the  beginning  of  the 
Red  fea. 

Its  nextvifible  period  was,  afier  three  Chaldean  revo- 
lutions, in  1676,  on  the  firft  of  June,  rifing  central  in 
the  Atlantic  ocean,  pafling  us  about  nine  in  the  morn- 
ing, with  four  digits  eclipfed  on  the  under  limb,  and 
fetting  in  the  gulph  of  Cochinchina  in  the  Eaft  Indies. 

It  being  now  near  the  folftice,  this  eclipfe  was  vi- 
fible  the  very  next  return  in  1694, in  the  evening  ;  and 
in  two  periods  more,  which  was  in  1730J  on  the  4th 
of  July,  was  fecn  about  half  eclipfed  juft  after  fun-rife, 
and  obferved  both  at  Wirtemberg  in  Germany,  and 
Pekin  in  China,  foon  after  which  it  went  off. 

Eighteen  years  more  afforded  us  the  eclipfe  which 
fell  on  the  14th  of  July  1  748. 

The  next  vifible  return  happened  on  July  2jth  1766 
in  the  evening,  abont  four  digits  eclipfed  ;  and,  after 
two  periods  more,  will  happen  on  Auguft  16th  1802, 
early  in  the  morning,  about  five  digits,  the  centre  co- 
ming from  the  north  frozen  continent,  by  the  capes  of 
Norway,  through  Tartary,  China,  and  Japan,  to  the 
Ladi  one  i (lands,  where  it  goes  off; 

Again,  in  1820,  Auguft  26th,  between  one  and  two, 
there  will  be  another  great  eclipfe  at  London,  about 
10  digits;  but,  happening  fee  near  the  equinox,  the 
centre  will  leave  every  part  of  Britain  to  the  weft,  and 
enter  Germany  at  Embden,  pafling  by  Venice,  Naples, 
Grand  Cairo,  and  (et  in  the  gulf  of  Baflbra  near-  that 
city. 

It  will  be  no  more  vifible  till  i&74j  when  five  digits 
will  be  obfeured  (the  centre  being  now  about  to  leave 
the  earth)  on  September  28th.  In  1892;  the  fun  will 
go  down-eclipfedin  London  :  and  again,  in  1928,  the 
paflage  of  the  centre  will  be  in  the  expanfum,  though 
there  will  be  two  digits  eclipfed  at  London,  October 
the  31ft:  of  that  year,  and  about  the  year  2090  the 
whole  penumbra  will  be  wore  off;  whence  no  more  re- 
turns of  this  eclipfe  can  happen  till  after  a  revolution 
of  10,000  years. 

From  thefe  remarks  on  the  entire  revolution  of  this 
eclipfe,  we  may  gather,  that  a  thoufand  years  more  or 
lefs  (for  there- are  fome  irregularities  that  may  protraiS 
or- lengthen  this  period  100  years),  complete  the  whole 
terreftrial  phenomena  of  anyfingle  eclipfe :  and  fince  20 
periods  of  54  years  each,  and  about  33  days,  compre* 
hend  the  entire  extent  of  their  revolution,  is  is  evident, 
that  the  time*  of  the  returns  will  pafs'  through  a  cir- 
cuit of  one  year  and  ten  months,  every  Chaldean  period 
4  A  being 


S53 

Cf  calcula- 
ting Eclip- 
fes*.-. 


435 

Period  in 
which  the 
phenomena 
of  an  eclipfe 
are  com- 
pleted. 


554 


A 


R       O       N       O      M       Y. 


Sed.  X. 


436 

Seldom 
more  than 
two  great 
eclipfes  in 
this  period 


437 
Eclipfes 
come  in  by 
the  north 
and  fouth 
poles. 


438 
Very  an- 
cient e- 
clipfes  cati- 
*iot  be  cal- 
culated by 
<mr  tables. 


Being  10  or  n  days  later,  and  of  the  equable  appear- 
ances, about  32  or  33  days.  Thus,  though  this  eclipfe 
happens  about  the  middle  of  July,  no  other  fubfe- 
quent  eclipfe  of  this  period  will  return  till  the  middle 
of  the  fame  month  again  ;  but  wear  conftantly  each 
period  10  or  11  days  forward,  and  at  laft  appear  in. 
winter,  but  then  it  begins  to  ceafe  from  affecting  us. 

Another  conclulion  from  this  revolution  may  be 
drawn,  that  there  will  feldom  be  any  more  than  two 
great  eclipfes  of  the  fun  in  the  interval  of  this  period, 
and  thefe  follow  fometimes  next  return,  and  often  at 
greater  diltances.  That  of  1715  returned  again  in 
1733  very  great;  but  this  prefent  eclipfe  will  not  be 
great  till  the  arrival  of  1820,  which  is  a  revolution  of 
four  Chaldean  periods  :  fo  that  the  irregularities  of 
their  circuits  mult  undergo  new  computations  to  affign 
them  exactly. 

Nor  do  all  eclipfes  come  in  at  the  fouth  pole  :  that 
depends  altogether  on  the  pofition  of  the  lunar  nodes, 
which  will  bring  in  as  many  from  the  expanfum  one 
way  as  the  other  ;  and  fuch  eclipfes  will  wear  more 
fouiherly  by  degrees,  contrary  to  what  happens  in  the 
prefent  cafe. 

The  eclipfe,  for  example,  of  1736  in  September,  had 
its  centre  in  the  expanfum,  and  fet  about  the  middle  of 
its  obfeurity  in  Britain  ;  it  will  wear  in  at  the  north 
pole,  and  in  the  year  2600,  or  thereabouts,  go  off  into 
the  expanfum  on  the  fouth  fide  of  the  earth. 

The  eclipfes  therefore  which  happened  about  the 
creation  are  little  more  than  half  way  yet  of  their 
-etherial  circuit ;  and  will  be  4000  years  before  they  en- 
ter the  earth  any  more.  This  grand  revolution  feenis 
to  have  been  entirely  unknown  to  the  ancients. 

It  is  particularly  to  be  noted,  that  eclipfes.  which 
have  happened  many  centuries  ago  will  not  be  found 
by  our  prefent  tables  to  agree  exactly  with  ancient  nb- 
fervations,  by  reafon  of  the  greatanomaliesinthe  lunar 
motions  ;  which  appears  an  incontestable  demonftration 
of  the  non-eternity  of  the  univerfe.  For  it  feems  con- 
firmed by  undeniable  proofs,  that  the  moon  now  finifhes 
her  period  in  lefs  time  than  formerly,  and  will  conti- 
nue, by  the  centripetal  law,  to  approach  nearer  and 
nearer  the  earth,  and  to  go  fooner  and  fooner  round  it : 
nor  will  the  centrifugal  power  be  fufficient  to  compen- 
fate  the  different  gravitations  of  fuch  an  aflemblage  of 
bodies  as  constitute  the  folar  fyftem,  which  would  come 
to  ruin  of  itfelf,  without  fome  regulation  and  adjult- 
ment  of  their  original  motions. 

We  are  credibly  informed  from  the  teftimony  of  the 
ancients,  that  there  was  a  total  eclipfe  of  the  fun  pre- 
dicted by  Thales  to  happen  in  the  fourth  year  of  the 
48th  Olympiad,  either  at  Sardis  or  Miletus  in  Afia, 
where  Thales  then  refided.  That  year  corresponds  to 
the  585th  year  before  Chrift  ;  when  accordingly  there 
happened  a  very  fignal  eclipfe  of  the  fun,  on  the  28th 
of  May,  anfwering  to  the  prefent  10th  of  that  month, 
central  through  North  America,  the  fouth  parts  of 
France,  Italy,  &c.  as  far  as  Athens,  or  the  ides  in  the 
jEgean  fea  ;  which  is  the  farthelt  that  even  the  Caro- 
line tables  carry  it;  and  consequently  make  it.invifible 
to  any  parr  of  Afia,  in  the  total  character  ;  though 
.there  are  good  reafons  to  believe  that  it  extended  to 
Babylon,  and  went  down  central  over  that  city.  We 
are  not  however  to  imagine,  that  it  was  fet  before  it 


palled   Sardis  and  the  Afiatic  towns,  where  the  pre-  Of  cakula- 
dictor  lived  ;  becaufe  an  invifible  eclipfe  could   have  tinS  Eclip- 
been  of  no  fervice  to  demonstrate  his  ability  in  aftrono-  fo  &c' 
mical  fcienccs  to  his  countrymen,  as  it  could  give  r.o 
proof  of  its  reality. 

For  a  further  illustration,  Thncydides  relates,  That 
a  folar  eclipfe  happened  on  a  fummer's  day,  in  the  af- 
ternoon, in  the  first  year  of  the  Peloponnefian  war,  fo 
great,  that  the  ftars  appeared.  Rhodius  was  victor  in 
the  Olympic  games  the  fourth  year  of  the  faid  war, 
being  alfo  the  fourth  year  of  the  87th  Olympiad,  oh 
the  428  th  year  before  Chrift.  So  that  the  eclipfe 
mult  have  happened  in  the  431ft  year  before  Chrift ; 
and  by  computation  it  appears,  that  on  the  third  of 
Auguit  there  was  a  fignal  eclipfe  which  would  have 
palled  over  Athens,  central  about  fix  in  the  evening, 
but  which  our  prefent  tables  bring  no  farther  than  the 
ancient  Syrtes  on  the  African  coalt,  above  400  miles 
from  Athens  ;  which,  fuffering  in  that  cafe  but  nine 
digits,  could  by  no  means  exhibit  the  remarkable  dark- 
nefs  recitedby  this  historian:  the  centre  therefore  feems 
to  have  palTed  Athens  about  fix  in  the  evening,  and 
probably  might  go  down  about  Jerufalem,  or  near  it, 
contrary  to  the  conltruction  of  the  prefent  tables.  Thefe 
things  are  only  mentioned  by  way  of  caution  to  the 
prefent  altronomers,  in  recomputing  ancient  eclipfes  ; 
and  they  may  examine  the  eclipfe  of  Nicias,  fp  fatal 
to  the  Athenian  fleet ;  that  which;  overthrew  the  Ma- 
cedonian army,  &c.  430. 

In  any  year,  the  number  of  eclipfes  of  both  lumi-  Number  of 
naries  cannot  be  lefs  than  two,  nor  more  than  feven  ;  eclipfesina 
the  molt  ufual  number  is  four,  and  it  is  very  rare  to  vear' 
have  more  than  fix.  For  the  fun  pa  ties  by 'both  the 
•nodes  but  once  a-year,  unlcfs  he  pafles  by  one  of  them 
in  the  beginning  of  the  year  ;  and  if  he  does,  he  will 
pafs  by  the  fame  node  again  a  little  before  the  year  be 
finilhed  ;  becaufe,  as  thefe  points  move  195.  degrees 
backwards  every  year,  the  fun  will  come  to.  either  of 
them  173  days  after  the  other.  And  when  either  node 
is  within  17  degrees  of  the  fun  at  the  time  of  new 
moon,  the  fun  will  be  eclipfed.  At  the  fubfequent 
oppofition,  the  moon  will  be  eclipfed  in  the  other  node, 
and  come  round  to  the  next  conjunction  again  ere  the 
former  node  be  17  degrees  palt  the  fun,  and  will  there- 
fore eclipfe  him  again.  When  three  eclipfes  fall  a- 
bout  either  node,  the  like  nnmber  generally  falls  a- 
bout  the  oppofitc  ;  as  the  fun  comes  to  it  in  173  days 
afterward  ;  and  fix  lunations  contain  but  four  days 
more.  Thus,  there  may  be  two  eclipfes  of  the  fun 
and  one  of  the  moon  about  each  of  her  nodes.  But 
when  the  moon  changes  in  either  of  the  nodes,  flic 
cannot  be  near  enough  the  other  node  at  the  next  full 
to  be  eclipfed  ;  and  in  fix  lunar  months  afterwards  lhe 
will  change  near  the  other  node  :  in  thefe  cafes,  there 
can  be  but  two  eclipfes  in  a  year,  and  they  are  both 
of  the  fun. 

A  longer  period  than  the  abovementioned,  forcom- 
paringand  examining  eclipfes  which  happen  at  long  in- 
tervals of  time,  is  557  years,  21  days,  18  hours,  30  mi- 
nutes, 11  feconds  ;  in  which  time  there  are  6S90  mean 
lunations  ;  and  the  fun  and  node  meet  again  fo  nearly 
as  to  be  but  11  feconds  diitant;  but  then  it  is  not  the 
fame  eclipfe  that  returns,  as  in  the  fhorter  period  above- 
mentioned. 

Eclipfes 
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Ofcalcula-  Eclipfes  of  the  fun  are  more  frequent  than  of  the 
ting  Edip-  moon,  becaufe  the  fun's  ecliptic  limits  are  grcnter  than 
1     ^    __,  the  moon's;  yet  we  have  more  vilible  eclipfes  of  the 

440  moon  than  of  the  fun,  becaufe  eclipfes  of  the  moon  are 
Why  more  feen  from  all  parts  of  that  hemifphere  of  the  earth 
eclipfes  of  which  is  next  her,  and  are  equally  great  to  each  of 
the  moon  thofe  parts  j  but  the  fun's  eclipfes  are  vilible  only  to 
foo"a°e  ob-  ^iat  ^mal1  Poni°n  °f  tne  hemifphere  next  him  where- 
ferved.        on  £^e  mo°n's  fliadow  falls. 

The  moon's  orbit  being  elliptical,  and  the  earth  in 
one  of  its  focufes,  fhe  is  once  at  her  leaft  diftance  from 

441  the  earth,  and  once  at  her  greateft,  in  every  lunation. 
Total  and  When  the  moon  changes  at  her  leaft  diftance  from  the 
annulare-  earth,  and  fo  near  the  node  that  her  dark  fliadow  falls 
clipfes.        upon  the  earth,  fhe  appears  big  enough  to  cover  ihe 

whole  difk  of  the  fun  from  that  part  on  which  her  flia- 
dow falls  ;  and  the  fun  appears  totally  eclipfed  there 
for  fome  minutes :  but  when  the  moon  changes  at  her 
greateft  diftance  from  the  earth,  and  fo  near  the  node 
that  her  dark  fliadow  is  dire&ed  towards  the  earth,  her 
diameter  fubtends  a  lefs  angle  than  the  fun's;  and. 
therefore  fhe  cannot  hide  his  whole  difk  from  any  pare 
of  the  earth,  nor  does  her  fliadow  reach  it  at  that  time  ; 
and  to  the  place  over  which  the  point  of  her  fliadow 
hangs,  the  eclipfe  is  annular,  the  fun's  edge  appearing 
like  a  luminous  ring  all  around  the  body  of  the  moon. 
When  the  change  happens  within  17  degrees  of  the 
node,  and  the  moon  at  her  mean  diftance  from  the 
earth,  the  point  of  her  fliadow  juft  touches  the  earth, 
and  flie  eclipfeth  the  fun  totally  to  that  fmall  fpot  where- 
on her  fliadow  falls  ;  but  the  da  rknefs  is  not  of  a  mo- 
ment's continuance. 

The  moon's  apparent  diameter,  when  largeft,  ex- 
ceeds the  fun's,  when  leaft,  only  1  minute  38  feconds 
of  a  degree ;  and  in  the  greateft  eclipfe  of  the  fun 
that  can  happen  at  any  time  and  place,  the  total 
darknefs  continues  110  longer  than  whilft  the  moon 
is  going  1  minute  38  feconds  from  the  fun  in  her  or- 
bit, which  is  about  3  minutes  and  13  feconds  of  an 
hour. 

The  moon's  dark  fliadow  covers  only  a  fpot  on  the 
the  moon's  earth's  furface  about   180  Englilh  miles  broad,  when 
fliadowand  the  moon's  diameter  appears  largeft,  and  the  fun'sleaft ;. 
penumbra.  anci  t],e  tocai  darknefs  can  extend  no  farther  than  the 
dark  fliadow  covers.     Yet  the  moon's  partial  fliadow 
or  penumbra  may  then  cover  a  circular  fpace  4900 
miles  in  diameter,  within  all  which  the  fun  is  more  or 
lefs  eclipfed,  as  the  places  arc  lefs  or  more  diftant  from 
the  centre  of  the  penumbra.     When  the  moon  changes 
exaftly  in  the  node,  the  penumbra  is  circular  on  the 
eanh  at  the  middle  of  the  general  eclipfe;  becaufe  at 
that  time  it  falls  perpendicularly  on  the  earth's  furface; 
but  at  every  other  moment  it  falls  obliquely,  and  will 
therefore  be  elliptical :  and  the  more  fo,  as  the  time 
is  longer  before  or  after  the  middle  of  the  general  e- 
clipfe ;  and  then  much  greater  portions  of  the  earth's 
furface  are  involved  in  the  penumbra. 
Beginning,      When  the  penumbra  firft  touches  the  earth,  the  ge- 
tndiug.&c.  neral  eclipfe  begins;   when  it  leaves  the  earth,  thege- 
of  afolar     neral  eclipfe  ends  :  from  the  beginning  to  the  end  the 
echpf-.        r.m  ;1ppcars  eclipfed  in  fome  part  of  the  earth  or  other. 
When  the  penumbra  touches  any  place,  the  eclipfe  be- 
gins at  that  place,  and  ends  when  the  penumbra  leaves 
it.     When  the  moon  changes  in  the  node,  the  pe- 
numbra   goes  over  the  centre  of  the  earth's  difk  as 
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feen  from  the   moon;  and  confequcntly  bydefcribing  Of  cattula- 
the  longeft  line  pollibly  on  the  earth,  continues  ihe  tinS  Eel'p- 
longelt  upon  it;  namely,  at  a  mean  rate,   t  hours  to  .  '   ^'     . 
minutes;  more,  if  the  moon  be  at  her  greateft  dif- 
tance from  the  earth,  becaufe  (lie  ihen  moves  Howell; 
lefs,  if  flic  be  at  her  leaft  diftance,  becaufe  of  her 
quicker  motion. 

To  make  feveral  of  the  above  and  other  phenomena 
plainer,  let  S  be  the  fun,  E  the  earth,  M  the  moon,  Fig.  198. 
and  AMP  the  moon's  orbit.  Draw  the  right  line  W  e 
from  the  weftern  fide  of  the  fun  at  W,  touching  the 
weftern  fide  of  the  moon  at  c,  and  the  earth  at  e : 
draw  alfo  the  right  line  V  d  from  the  eaftern  fide  of 
the  fun  at  V,  touching  the  eaftern  fide  of  the  moon  at 
d,  and  the  earth  at  e  :  the  dark  fpace  c  e  d  included 
between  thofe  lines  is  the  moon's  fliadow,  ending  in  a 
point  at  e,  where  it  touches  the  earth  ;  becaufe  in  this 
cafe  the  moon  is  fuppofed  to  change  at  M  in  the 
middle  between  A  the  apogee,  or  fartheft  point  of  her 
orbit  from  the  earth,  and  P  the  perigee,  or  neareft 
point  to  it.  For,  had  the  point  P  been  at  M,  the 
moon  had  been  nearer  the  earth  ;  and  her  dark  fliadow 
at  e  would  have  covered  a  fpace  upon  it  about  180 
miles  broad,  and  the  fun  would  have  been  totally  dark- 
ened, with  fome  continuance :  but  had  the  point  A 
been  at  M,  the  moon  would  have  been  farther  from  the 
earth,  and  her  fliadow  would  have  ended  in  a  point  a 
little  above  e,  and  therefore  the  fun  would  have  ap- 
peared like  a  luminous  ring  all  around  the  moon.  Draw 
the  right  lines  WX  d  h  and  VX  eg,  touching  the  con- 
trary fides  of  the  fun  and  moon,  and  ending  on  the 
earth  at  a  and  b  :  draw  alfo  the  right  line  SXM,  from 
the  centre  of  the  fun's  difk,  through  the  moon's  centre, 
to  the  earth ;  and  fnppofe  the  two  former  lines  WXdh 
and  VXc^  to  revolve  on  the  line  SXM  as  an  axis,  and 
their  points  a  and  b  will  defcribe  the  limits  of  the  pe- 
numbra TT  on  the  earth's  furface,  including  the  large 
fpace  aba;  within  which  the  fun  appears  more  or  lefs 
eclipfed,  as  the  places  are  more  or  lefs  diftant  from  the  ,, 
verge  of  the  penumbra  a  b. 

Draw  the  right  line  y  12  acrofs  the  fun's  difk,  per- 
pendicular to  SXM  theaxis  of  the  penumbra:  then  di- 
vide the  line  y  12  into  12  equal  parts,  as  in  the  figure, 
for  the  twelve  digits  or  equal  parts  of  the  fun's  diarne-* 
ter;  and,  at  equal  diftances  from  the  centre  of  the  pe- 
numbra at  e  (on  the  earth's  furface  at  YY)  to  its  edge 
a  b,  draw  twelve  concentric  circles,  marked  with  the 
numeral  figures  1234,  &c.  and  remember  that  the 
moon's  motion  in  her  orbit  AMP  is  from  weft  to  eaft,. 
as  from  s  to  t.     Then, 

To  an  obferver  on  the  earth  at  b,  the  eaftern  limb 
of  the  moon  at  d  feems  to  touch  the  weftern  limb  of 
the  fun  at  W,  when  the  moon  is  at  M;  and  the  fun's 
eclipfe  begins  at  b,  appearing  as  at  A,  fig.  203.  at  the 
left  hand  ;  but  at  the  fame  moment  of  abiblute  time,  to 
an  obferver  at  a  in  fig.  198.  the  weftern  edge  of  the 
moon  at  c  leaves  the  eaftern  edge  of  the  fun  at  V,  and 
the  eclipfe  ends,  as  at  the  right  hand  C  fig.  203.  At 
the  very  fame  inflant,  to  all  thofe  who  live  on  the 
circle  marked  1  on  the  earth  E,  in  fig.  198.  the  moon 
M  cuts  off  or  darkens  a  twelfth  part  of  the  fun  S,  and 
eclipfes  him  one  digit,  and  at  r  in  fig.  203. :  to  thofe 
who  live  on  the  circle  marked  2  in  fig.  198.  the  moon 
cuts  off  two-twelfth  >parts  of  the  fun,  as  at  2  in 
fig.  203. :  to  thofe  on  the  circle  3,  three  parts ;  and  fo. 
4  A  2  on 
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Ofcalcukt- on  to  the  centre  at  12  in  fig.  198.  where  the  fun  is 
ing  Eclip-  centrally  eclipfed,  as  at  B  in  the  middle  of  fig.  203.  ; 
ies,  &c.  unJer  which  figure  there  is  a  fcale  of  hours  and  mi- 
nutes, to  fhow  at  a  mean  ftate  how  long  it  is  from  the 
beginning  to  the  end  of  a  central  eclipfe  of  the  fan  on 
the  parallel  of  London  j  and  how  many  digits  are 
eclipfed  at  any  particular  time  from  the  beginning  at 
A  to  the  middle  at  B,  or  the  end  at  C.  Thus,  in 
16  minutes  from  the  beginning,  the  fun  is  two  digits 
■eclipfed;  in  an  hour  and  five  minutes,  eight  digits; 
and  in  an  hour  and  37  minutes,  12  digits. 

By  fig.  198.  it  is  plain,  that  the  fun  is  totally  or 
centrally  eclipfed  but  to  a  finall  part  of  the  earth  at 
any  time,  becaufe  the  dark  conical  fhadow  e  of  the 
moon  M  falls  but  on  a  fmall  part  of  the  earth ;  and 
that  the  partial  eclipfe  is  confined  at  that  time  10  the 
fpace  included  by  the  circles  b,  of  which  onlyonehalf 
can  be  projected  in  the  figure,  the  other  half  being  fuji- 
pofed  to  be  hid  by  the  convexity  of  the  earth  E :  and 
likewife  that  no  part  of  the  fun  is  eclipfed  to  the  large 
fpace  YY  of  the  earth,  becaufe  the  moon  is  not  be- 
tween the  fun  and  any  of  that  part  of  the  earth  ;  and 
therefore  to  all  that  part  of  the  eclipfe  is  invifible. 
The  earth  turns  eafiward  on  its  axis,  as  from  g  to  h, 
which  is  the  fame  way  that  the  moon's  fhadow  moves ; 
but  the  moon's  motion  is  much  fwifter  in  her  orbit 
from  j  to  / .-  and  therefore,  although  eclipfes  of  the 
fun  are  of  longer  duration  on  account  of  the  earth's 
motion  on  its  axis  than  they  would  be  if  that  motion 
was  flopped,  yet,  in  four  minutes  of  time  at  moft,  the 
moon's  fwifter  motion  carries  her  dark  fhadow  quite 
over  any  place  that  its  centre  touches  at  the  time  of 
greatefl  obfeuration.  The  motion  of  the  fhadow  on  the 
earth's  difk  is  equal  to  the  moon's  motion  from  the 
fun,  which  is  about  304  minutes  of  a  degree  every 
•hour  at  a  mean  rate ;  but  fo  much  of  the  moon's  orbit 
3$  equal  to  30',  degrees  of  a  great  circle  on  the  earth  ; 
and  therefore  the  moon's  fhadow  goes  30V  degrees,  or 
1830  geographical  miles,  on  the  earth  in  an  hour,  or 
30;  miles  in  a  minute,  which  is  almoft  four  times  as 
fwift  as  the  motion  of  a  cannon-ball. 

As  feen  from  the  fun  or  moon,  the  earth's  axis  ap- 
pears differently  inclined  every  day  of  the  year,  on  ac- 
count of  keeeping  its  parallelifm  throughout  its  annual 
conrfe.  In  fig.  205.  let  EDON  be  tiie  earth  at  the 
two  equinoxes  and  the  two  folftices,  NS  its  axis,  N 
the  north  pole,  S  the  fouth  pole,  -3CQ,  the  equator, 
T  the  tropic  of  Cancer,  t  the  tropic  of  Capricorn,  and 
ABC  the  circumference  of  the  earth's  enlightened  difk 
as  feen  from  the  fun  or  new  moon  at  thefe  times.  The 
earth's  axis  has  the  pofition  NES  at  the  vernal  equinox, 
lying  towards  the  right  hand,  as  feen  from  the  fun  or 
new  moon;  its  poles  N  and  S  being  then  in  the  cir- 
cumference of  the  difk;  and  the  equator  and  all  its  pa- 
rallels feen  10  be  ftraight  lines,  becaufe  their  planes 
pais  through  the  obfervcr's  eye  looking  down  upon  the 
earth  from  the  fun  or  moon  diredlly  over  E,  where  the 
eeliptic  FG  interfeefs  the  equator  M.  At  the  fummcr 
folftice,  the  earth's  axis  has  the  pofition  NDS;  and 
that  part  of  the  ecliptic  FG,  in  which  the  moon  is  then 
new,  touches  the  tropic  of  Cancer  T  at  D.  The  north 
pole  at  that  time  inclining  2TT  degrees  towards  the 
fun,  falls  fa  many  dwgrbos  within  the  earth's  enlight- 
ened difk,  becaofe  the  fun  is  then  vertical  to  D  t$% 
degrees  noith  of  the  equator  JF^  and  the  equator 


with  all  its  parallelsfeem  elliptic  curves  bending  down-  Ofcalcalat- 
ward,  or  towards  the  foiuh  pole,  as  feen  from  the  fun  ;  ing  Eclip- 
which  pole,  together  with  231.  degrees  all  round  it,  is  [es-  &c- 
hid  behind  the  difk  in  the  dark  hemifphere  of  the 
earth.  At  the  autumnal  equinox,  the  earth's  axis 
has  the  pofuion  NOS,  lying  to  the  left  hand  as  feen 
from  the  fun  or  new  moon,  which  are  then  vertical  to 
Q,  where  the  ecliptic  cuts  the  equator  JE.Q.  Both 
poles  now  lie  in  the  circumference  of  the  difk,  the  north 
pole  j  ufl  going  to  difappear  behind  it,  and  the  fouth 
pole  juft  entering  into  it ;  and  the  equator,  with  all  irs 
parallels,  feem  to  be  ftraight  lines,  becaufe  their  planes 
pafs  through  the  obferver's  eye,  as  feen  from  the  fun, 
and  very  nearly  fo  as  feen  from  the  moon.  At  the 
winter  folftice,  the  earth's  axis  has  the  pofition  NNS, 
when  its  fouth  pole  S  inclining  234  degrees  towards 
die  fun,  falls  2]i  degrees  within  the  enlightened  difk, 
as  feen  from  the  fun  or  new  moon,  which  are  then  ver- 
tical to  the  tropic  of  Capricorn  /,  23^  degrees  fouth  of 
the  equator  AIQ^;  and  the  equator,  with  all  its  pa- 
rallels, feem  elliptic  curves  bending  upward  ;  the  north 
pole  being  as  far  behind  the  difk  in  the  dark  hemi- 
fphere as  the  fouth  pole  is  come  into  the  light.  The 
nearer  that  at  any  time  of  the  year  is  to  the  equinoxes 
or  folftices,  the  more  it  partakes  of  the  phenomena  re- 
lating to  them. 

Thus  it  appears,  that  from  the  vernal  equinox  to  the 
autumnal,  the  north  pole  is  enlightened ;  and  the 
equator  and  all  its  parallels  appear  elliptical  as  feen 
from  the  fun,  more  or  lefs  curved  as  the  time  is  nearer 
to,  or  farther  from,  the  fummer  folftice;  and  bending 
downwards,  or  towards  the  fouth  pole;  the  reverfc  of 
which  happens  from  the  autumnal  equinox  to  the  ver- 
nal. A  little  confideration  will  be  fufflcient  to  convince 
the  reader,  that  the  earth's  axis  inclines  towards  the 
fun  at  the  fummer  folftice  ;  from  the  fun  at  the  winter 
folftice  :  and  fidewife  to  the  fun  at  the  equinoxes  ;  but 
towards  the  right  hand,  as  feen  from  the  fun  at  the  ver- 
nal equinox ;  and  towards  the  left  hand  at  the  au- 
tumnal. From  the  winter  to  the  fummer  folftice,  the 
earth's  axis  inclines  more  or  lefs  to  the  right  hand,  as 
feen  from  the  fun  ;  and  the  contrary  from  the  fummer 
to  the  winter  folftice.  444 

The  different  pofitions  of  the  earth's  axis,   as  feen  Eclipfes  af- 
front the  fun  at  different  times  of  the  year,  affect  folarfc&cci  '>y 
eclipfes  greatly  with  regard  to  particular  places;  yea,  the  pofition 
fo  far  as  would  make  central  eclipfes  which  fall  at  one  °   Ijjf.-u 
time  of  the  year  invifible  if  they  fell  at  another,  even 
though  the  moon  fliould  always  change  in  the  nodes, 
and  at  the  fame  hour  of  the  day  ;  of  which  indefinitely 
various  affcclions,  we  fhall  only  give  examples  for  the 
times  of  the  equinoxes  and  folftices. 

In  the  fame  diagram,  let  FG  be  part  of  the  eclip- 
tic, and  IK,  i  k,  ik,  i  k,  part  of  the  moon's  orbit; 
both  feen  edgewife,  and  therefore  proje&ed  into  right 
lines;  and  let  the  interfeflions  NODE  be  one  and  the 
fame  node  at  the  above  times,  when  the  earth  has  the 
forementioned  different  politions;  and  let  the  fpaces 
included  by  the  circles  P p  p  p  be  the  penumbra  at 
thefe  times,  as  its  centre  is  puffing  over  the  centre  of 
the  earth's  difk.  At  the  winter  folftice,  when  the 
earth's  axis  has  the  pofition  1MNS,  the  centre  of  the 
pemmnbra  P  touches  the  tropic  of  Capricorn  t  in  N  at 
the  middle  of  the  general  eclipfe;  but  no  part  of  the 
penumbra  touches  the  tropic  of  Cancer  T.     At  the 
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Of  cakula-  fummer  folfttcc,  when  the  earth's  axis  has  the  pofition 
ting  Eclip-  NDS  (/  D  k  being  then  part  of  the  moon's  orbit 
*•*>*"••  whofe  node  is  at  D),  the  penumbra  p  has  its  centre  at 
*  '  D,  on  the  tropic  ot  Cancer  T,  at  the  middle  of  the 
general  eclipfe,  and  then  no  part  of  it  touches  the  tro- 
pic of  Capricorn  if.  At  the  autumnal  equinox,  the 
earth's  axis  has  the  pofition  NOS  (iQk  being  then 
part  of  the  moon's  orbit),  and  the  penumbra  equally 
includes  part  of  both  tropics  T  and  t  at  the  middle  of 
the  general  eclipfe  :  at  the  vernal  equinox  it  does  the 
fame,  becaufe  the  earth's  axis  has  the  pofition  NES; 
but,  in  the  former  of  thefe  two  laft  cafes,  the  penum- 
bra enters  the  earth  at  A,  north  of  the  tropic  of  Can- 
cer T,  and  leaves  it  at  m,  fouth  of  the  tropic  of  Ca- 
pricorn / ;  having  gone  over  the  earth  obliquely  fouth- 
ward,  as  its  centre  defcribed  the  line  AOj/i:  whereas, 
in  the  latter  cafe,  the  penumbra  touches  the  earth  at  », 
fouth  of  the  equator  jSCQ_,  and  defcribing  the  line  >iEq 
(fimilar  to  the  former  line  AO/«  in  open  fpace),  goes 
obliquely  northward  over  the  earth,  and  leaves  it  at  q, 
north  of  the  equator. 

In  all  thefe  circumftances  the  moon  has  been  fup- 
pofed  to  change  at  nooii  in  her  defcending  node.-  Had 
fhe  changed  in  her  afcending  node,  the  phenomena 
would  have  been  as  various  the  contrary  way,  with  re- 
fpeft,  to  the  penumbra's  going  northward  or  fouthvvard 
over  the  earth.  But  becaufe  the  moon  changes  at  all 
hours,  as  often  in  one  node1  as  in  the  other,  and  at  all 
diltanccs  from  them  both  at  different  times  as  it  hap- 
pens, the  variety  of  the  phafes  of  eclipfes  are  almoft 
innumerable,  even  at  the  fame  places ;  confidering 
alfo  how  variouOy  the  fame  places  are  fituated  on  the 
enlightened  difkof  the  earth,  with  refpecT:  to  the  pen- 
umbra's motion,  at  the  different  hours  when  eclipfes 
happen. 

When  the  moon  changes  1 7  degrees  fhort  of  her  de- 
fcending node,  the  penumbra  P  18  juft  touches  the 
northern  part  of  the  earth's  difk,  near  the  north  pole 
N;  and  as  feen  from  that  place,  the  moon  appears  to 
touch  the  fun,  but  hides  flo  part  of  him  from  light. 
Had  the  change  been  as  far  fhort  of  the  afcending 
node,  the  penumbra  would  have  touched  the  fouthern 
part  of  the  difk  near  the  fouth  pole  S.  When  theinoon 
changes  12  degrees  fhort  of  the  defcending  node,  more 
than  a  third  part  of  the  penumbra  P12  falls  on  the 
northern  part  of  the  earth  at  the  middle  of  the  gene- 
ral eclipfe :  Had  (he  changed  as  far  paft  thefame  node, 
as  much  of  the  other  fide  of  the  penumbra  about  P 
would  have  fallen  on  the  fouthern  part  of  the  earth  ; 
all  the  reft  in  the  expanfurfl,  or  open  fpace.  When 
the  moon  changes  6  degrees  from  the  node,  almoft  the 
Whole  penumbra  P6  falls  on  the  earth  at  the  middle 
of  the  general  eclipfe.  And  laftly,  when  the  moon 
changes  in  the  node  at  N,  the  penumbra  PN  takes 
the  longeft  courfepoffible  on  the  earth's  difk;  its  centre 
failing  on  the  middle  thereof,  at  the  middle  of  the  ge- 
neral eclipfe.  The  farther  the  moon  changes  from  ei- 
ther node,  within  1 7  degrees  of  it,  the  fhorter  is  the 
penumbra's  continuance  on  the  earth,  becaufe  it  goes 
over  a  lefs  portion  of  the  difk,  as  is  evident  by  the 
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the  equator,  the  greater  is  the  circle  it  describes  by  Of  calcula- 
the  earth's  motion  on  its  axis:  and  fo  the  place  mov-  '*:,'  Mir- 
ing quicker,   keeps  longer  in  the  penumbra,  whofe  {">  &c- 
motion  is  the  fame  way  with  that  of  the  place,  though 
fafter,  as  has  been  already  mentioned.     Thus  (fee  the 
earth  at  D,  and  the  penumbra  at  12)  whilft  the  point 
b  in  the  polar  circle  abed  is  carried  from  b  to  c  by  the 
earth's  diurnal  motion,  the  point  d  on  the  tropic  of 
Cancer  T  is  carried  a  much  greater  length  from  d  to 
D  ;  and  therefore,  if  the  penumbra's  centre  goes  one 
time  over  c  and  another  time  over  D,  the  penumbra 
Will  be  longer  in  paffing  Over  the  moving  place  (/than 
it  was  in  palling  over  the  moving  place  b.    Confequent- 
ly,  central  eclipfes  about  the  poles  are  of  the  fliorteft 
duration  ;  and  about  the  equator,  of  the  longeft. 

In  the  middle  of  fummer,  the  whole  frigid  zone,  in- 
cluded by  the  polar  circle  abed,  is  enlightened  ;  and  if 
it  then  happens  that  the  penumbra's  centre  goes  over 
the  north  pole,  the  fun  will  be  eclipfed  much  the  fame' 
number  of  digits  at  a  as  at  c;  but  whilft  the  penumbra 
moves  eaftward  over  c,  it  moves  eaftward  over  a ;  be- 
caufe, with  refpedt  to  the  penumbra,  the  motions  of  a 
and  c  are  contrary  :  for  c  moves  the  fame  way  with  the 
pennmbra  towards  d,  but  a  moves  the  contrary  way  to- 
Avards  b  ■,  and  therefore  the  eclipfe  will  be  of  longer 
duration  at  c  than  at  a.  At  a  the  eclipfe  begins  on 
the  fun's  eaftern  limb,  but  at  c  on  his  weftern  :  at  all 
places  lying  without  the  polar  circles,  the  fun's  eclip- 
fes begin  on  his  weftern  limb,  or  near  it,  and  end  on 
or  near  his  eaftern.  At  thofe  places  Where  the  penum- 
bra touches  the  earth,  the  eclipfe  begins  with  the  rif- 
ing  fun,  on  the  top  of  liis  weftern  or  uppermoft  edge  ; 
and  at  thofe  places  where  the  penumbra  leaves  the 
earth,  the  eclipfe  ends  with  the  letting  fun,  on  the  top 
of  his  eaftern  edge,  which  is  then  uppermoft,  juft 
at  its  difappearing  in  the  horizon. 

If  the  moon  were  furrounded  by  art  atmofpbefe  of 
any  confiderable  denfity,  it  would  feerfi  to  touch  the  fun 
a  little  before  the  moon  made  her  appulfe  to  his  edge, 
and  we  mould  fee  a  little  faintnefs  on  that  edge  before 
it  were  eclipfed  by  the  moon  :  but  as  no  fuch  faintnefs 
lias  betn  obfefved,  it  feems  plain,  that  the  moon  has 
no  fuch  atmofphere  as  that  of  the  earth.  The  faint 
ring  of  light  furroundihg  the  fun  in  total  eclipfes,  call- 
ed by  CafTnii  la  chevelure  du  fotiel,  is  faid  to  he  the  at- 
mofphere of  the  fun  ;  becaufe  it  has  beeH  obftrved 
to  move  equally  with  the  fun,  not  with  the  moon. 
Seen*  147'.  446 

Having  been  fo  prolix  concerning  eclipfes  of  the  fun,  Lunar  e- 
wemall  drop  that  fubjeft  at  prefent,  and  proceed  to  the  clipfes  ex- 
doctrine  of  lunar  etlip'fes  ;  which,  being  more  fnnple,  l!ainc 
may  be  explained  in  lefs  time. 

That  tile  moon  can  never  be  eclipfed  but  at  the  time 
of  her  being  full,  and  the  reafon  why  fhe  is  not  e- 
clipfed  at  every  full,  has  been  fliowh  already.  In 
fig.  198.  let  S  be  the  fun,  E  the  e^rth,  Ml  the  earth's 
fhadow,  and  B  the  moon  in  oppofitioii  to  the  fun  :  In 
this  lunation  the  earth  intercepts  the  fun's  light  in  its 
way  to  the  moon;  and  when  fhe  moon  touches  the 
earth's  fhadow  at  v,  fhe  begins  to  be  eclipfed  on  her 
eaftern  limb  x,  and  continues  eclipfed  until  her  weftern 
Ifth'b'j)  leaves  the  ihadow  at  iv :  At  B  the  is  in  the  mid- 
dle of  the  th'adow,  and  cohfequently  in  the  middle  of 
the  eclipfe. 

The  moon,  when  totally  eeKpfed,  is  not  invifible  if 
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flic  be  above  the  horizon  and  the  fky  be  clear  ;  but  ap- 
pears generally  of  a  dufky  colour,  like  tarnifhed  cop- 
per, which  fome  have  thought  to  be  the  moon's  native 
light.  ,  But  the  true  caufe  of  her  being  vifible  is  the 
fcattcred  beams  of  the  fun,  bent  into  the  earth's  fha- 
dow l>y  going  through  the  atniofphere  ;  which,  being 
niore  or  lefs  denfe  near  the  earth  than  at  coniiderable 
heights  above  it,  refracts  or  bends  the  fun's  rays  more 
inward,  the  nearer  they  are  palling  by  the  earth's  fur- 
face,  than  thofe  rays  which  go  through  higher  parts  of 
the  atniofphere,  where  it  is  lefs  denfe  according  to  its 
height,  Until  it  be  fo  thin  or  rare  as  to  lofe  its  refrac- 
tive power.  Let  the  circle  f  g  h  i,  concentric  to  the 
earth,  include  the  atmofphere  whofe  refractive  power 
vaniflies  at  the  heights  f  and  i  ;  fo  that  the  rays  Wfw 
and  Viv  go  on  ftraight  without  fuffering  the  leaft  re- 
fraction :  but  all  thofe  rays  which  enter  the  atmofphere 
between_/~and  k,  and  between  i  and  /,  on  oppofite  fides 
of  the  earth,  are  gradually  more  bent  inward  as  they  go 
thro'  a  greater  portion  of  the  atmofphere,  until  the  rays 
Wk  and  V7  touching  the  earth  at  ?n  and  n,  are  bent  fo 
much  as  to  meet  at  q,  a  little  fliort  of  the  moon  ;  and 
therefore  the  dark  fhadow  of  the  earth  is  contained  in 
the  fpace  m  o  q  p  n,  where  none  of  the  fun's  rays  can 
enter  ;  all  the  reft  RR,  being  mixed  by  the  fcattered 
rays  which  are  refracted. as  above,  is  in  fome  meafure 
enlightened  by  them  ;  and  fome  of  thofe  rays  falling  on 
the  moon,  give  her  the  colour  of  tarniflied  copper,  or 
of  iron  almoft  red  hot.  So  that  if  the  earth  had  no  at- 
mofphere, the  moon  would  be  as  vifible  in  total  eclipfes 
as  flie  is  when  new.  If  the  moon  were  fo  near  the  earth 
as  to  go  into  its  dark  fhadow,  fuppofe  about  p  o,  flie 
would  be  invilible  during  her  ftay  in  it ;  but  vifible  be- 
fore and  after  in  the  fainter  (hadow  RR. 

When  the  moon  goes  thro'  the  centre  of  the  earth's 
fnadow,  me  is  directly  oppofite  to  the  fun  ;  yet  the 
moon  has  been  often  fecn  totally  eclipfed  in  the  horizon 
when  the  fun  was  alfo  vifible  in  the  oppofite  part  of  it  : 
for  the  horizontal  refraction  being  almoft  34  minutes 
of  a  degree,  and  the  diameter  of  the  fun  and  moon  be- 
ing each  at  a  mean  ftate  but  32  minutes,  the  refraction 
caufes  both  luminaries  to  appear  above  the  horizon 
when  they  are  really  below  it. 

When  the  moon  is  full  at  12  degrees  from  either  of 
her  nodes,  fhe  juft  touches  the  earth's  fhadow,  but  en- 
ters not  into  it.  In  fig.  204.  let  GH  be  the  ecliptic, 
efthc  moon's  orbit  where  fhe  is  12  degrees  from  the 
node  at  her  full ;  c  d  her  orbit  where  (he  is  6  degrees 
from  the  node,  a  b  her  orbit  where  fhe  is  full  in  the 
node,  AB  the  earth's  fhadow,  and  M  the  moon. 
When  the  moon  defcribes  the  line  ef,  flie  juft  touches 
the  ihadow,  but  does  not  enter  into  it  ;  when  fhe  de- 
fcribes the  line  c  d,  flie  is  totally,  though  not  centrally, 
iuimerfed  in  the  fhadow;  and  when  flie  defcribes  the 
line  a  b,  flie  partes  by  the  node  at  M  in  the  centre  of 
the  (hadow,  and  takes  the  longeft  line  poflible,  which 
is  a  diameter,  through  it  :  and  fuch  an  eclipfe  being 
both  total  and  central  is  of  the  longeft  duration,  name- 
ly, 3  hours  57  minutes  6  feconds  from  the  beginning 
to  the  end,  if  the  moon  be  ather  grcateft  diftance  from 
the  earth  ;  and  3  hours  37  minutes  26  feconds,  if  flic 
be  at  her  leaft  diftance.  'The  reafon  of  this  difference 
is,  that  when  the  moon  is  fartheft  from  the  earth,  flie 
move's  (lowed  j'and  when  neareft  to  it,  quickeft. 

The  moon's  diameter,  as  well,  as  the  fun's,  is  fuppo- 


fed  to  be  divided  into  12  equal  parts,  called  digits;  and  Of  calcula' 
fo  many  of  thefe  parts  as  are  darkened  by  the  earth's  ting  E<%- 
fliadow,  fo  many  digits  is  the  moon  eclipfed.     All  that  ^s»  &c» 
the  moon  is  eclipfed  above  12  digits,  lhows  how  far  the 
fhadow  of  the  earth  is  over  the  body  of  the  moon,  on 
that  edge  to  which  flie  is  neareft  at  the  middle  of  the 
eclipfe.  44(» 

It  is  difficult  toobferve  exactly  either  the  beginning  i_,unar  e- 
or  ending  of  a  lunar  eclipfe,  even  with  a  good  telefcope,  clipfes  dif- 
becaufe  the  earth's  fhadow  is  fo  faint  and  ill-defined  a-  ficultly  ob- 
bout    the  edges,  that  when  the  moon  is  either  juftfervC(1- 
touching  or  leaving  it,  the  obfeuration  of  her  limb  is 
fcarce  fcnlible  ;  and  therefore  the  niceft  obfervers  can 
hardly  be  certain  to  four  or  five  feconds  of  time.    But 
both  the  beginning  and  ending  of  folar  eclipfes  are  vi- 
fibly  inftantaneous  ;  for  the  moment  that  the  edge  of 
the  moon's  difk  touches  the  fun's,  bis  roundnefs  feems 
a  little  broke  on  that  part  j  and  the  moment  flie  leaves 
it,  he  appears  perfectly  round  again.  449 

In  afironomy,  eclipfes  of  the  moon  are  of  a  great  life  Eclipfes 
for  afcertaining  the  periods  of  her  motions  j  efpecially  ufefulinde- 
fuch.  eclipfes  as  are  obferved  to  be  alike  in  all  her  cir-  termim"g 
enmftances,  and  have  long  intervals  of  time  between  °nSltu  es> 
them.     In  geography,  the  longitudes  of   places  are 
found  by  eclipfes  :  but  for  this  purpofe  eclipfes  of  the 
moon  are  more  ufeful  than  thofe  of  the  fun,  becaufe 
they  are  more  frequently  vifible,  and  the  fame  lunar 
eclipfe  is  of  equal  largenefs  and  duration  at  all  places 
where  it  is  feen.     In  chronology,  both  folar  and  lunar 
eclipfes  ferve  to  determine  exactly  the  time  of  any  paft 
event  :  for  there  are  fo  many  particulars  obfervable  in 
every  eclipfe,  with  rtfpect  to  its  quantity,  the  places 
where  it  is  vifible  (if  of  the  fun),  and  the  time  of  the 
day  or  night,  that  it  is  impoffible  there  can  be  two  folar 
eclipfes  in  the  courfe  of  many  ages  which  are  alike  in 


all  circumftances. 
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From  the  above  explanation  of  the  doctrine  of  eclip-  Darknefsof 
fes,  it  is  evident,  that  the  darknefs  at  our  Saviour's  cru-  our  Savi-_ 
cifixion  was  fupernatural.     For  he  fuffered  on  the  day  ourscruei" 
on  which  thepaflbver  was  eaten  by  the  Jews,  on  which       n. 
day  it  was  impoffible  that  the  moon's  fhadow  could  fall  pe 
on  the  earth  ;  for  the  Jews  kept  the  paffover  at  the 
time  of  full  moon:  nor  does  the  darknefs  in  total  eclip- 
fes of  the  fun  laft  above  four  minutes  in  any  place  ; 
whereas  ihe  darknefs  at  the  crucifixion  laflcd  three 
hours,  Math,  xxviii.  1  J.  and  overfpread  at  leaft  all  the 
land  of  Judea.  4^1 

The  theory  of  eclipfes  being  now,  we  hope,  pretty  Conftruc- 
plainly  laid  down,  the  conftruction  of  tables  for  their lion  olta- 
calcnlation  will  be  underftood  from  the  following  con-  D'"f°r  "'• 

Mentions.  >  :  cUft?  *" 

The  motions  of  the  fun  and  moon  are  obferved  to 
be  continually  accelerated  from  the  apogee  to  the 
perigee,  and  as  gradually  retarded  from  the  perigee 
to  the  apogee  ;  being  floweft  of  all  when  the  mean 
anomaly  is  nothing,  and  fwifteft  of  all  when  it  is  fix 
figns. 

When  the  luminary  is  in  its  apogee  or  perigee,  its 
place  is  the  fame  as  it  would  be  if  its  motion  were  e- 
quable  in  all  parts  of  its  orbit.  The  fuppofed  equable 
motions  are  called  mean  ;  the  unequable  are  juftly  cal- 
led the  true. 

The  mean  place  of  the  fun  or  moon  is  always  for- 
warder than  the  true  place,  whilft  the  luminary  is  mo- 
ving   from  its  apogee  to  its  perigee  :    and  the  true     • 
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of  cakula-  place  is  always  forwarder  than  the  mean,  whilft  the 
tingEdip-  luminary  is  moving  from  its  perigee  to  its  apogee.  In 
fe»,  &c.  ,jle  foriiier  cafe  the  anomaly  is  always  lefs  than  fix 
figns;   and  in  the  latter  cafe,  more. 

It  has  been  found  by  a  long  feries  of  obfervations, 
that,  the  fun  goes  through  the  ecliptic,  from  the  ver- 
nal equinox  to  the  fame  equinox  again,  in  365;  days,  5 
hours  48  minutes  55  feconds;  from  the  firft  ltarof  Aries 
to  the  fame  liar  again,  in  365  days  6  hours  9  minutes 
24  feconds  ;  and  from  his  apogee  to  the  fame  again,  in 
365  days  6  hours  14  minutes  o  feconds. — The  firft  of 
thefe  is  called  the  folar  year ;  the  fecond  the  fidereal 
year;  and  the  third  the  anomalijlic  year.  So  that  the 
folar  year  is  20  minutes  29  feconds  fhorter  than  the  fi- 
dereal; and  the  fidereal  year  is  4  minutes  36  feconds 
fhorter  than  the  anomaliftic.  Hence  it  appears,  that 
the  equinoftial  point,  or  interfeclion  of  the  ecliptic  and 
equator  at  the  beginning  of  Aries,  goes  backward  with 
refpeel  to  the  fixed  ftars,  and  that  the  fun's  apogee 
goes  forward. 

It  is  alfo  obferved  that  the  moon  goes  through  her 
orbit,  from  any  given  fixed  ftar  to  the  fame  ftar  again, 
in  27  days  7  hours  43  minutes  4  feconds  at  a  mean 
rate  ;  and  from  her  apogee  to  her  apogee  again,  in  27 
days  13  hours  iS  minutes  43  feconds;  and  from  the 
fun  to  the  fun  again,  in  29  days  12  hours  44  mi- 
nutes 14,  feconds.  This  mows  that  the  moon's  apo- 
gee moves  forward  in  the  ecliptic,  and  that  at  a  much 
quicker  rate  than  the  fun's  apogee  does:  fince  the 
moon  is  5  hours  55  minutes  39  feconds  longer  in  re- 
volving from  her  apogee  to  her  apogee  again,  than 
from  any  ftar  to  the  fame  flar  again. 

The  moon's  orbit  crofles  the  ecliptic  in  two  oppo- 
fite  points,  which  are  called  her  Nodes:  and  it  is  ob- 
ferved, that  fhe  revolves  fooner  from  any  node  to  the 
node  again,  than  from  any  ftar  to  the  ftar  again,  by  2 
hours  38  minutes  27  feconds;  which  ihows  that  her 
nodes  move  backward,  or  contrary  to  the  order  of  figns 
in  the  ecliptic. 

The  time  in  which  the  moon  revolves  from  the  fun 
to  the  fun  again  (or  from  change  to  change)  is  called 
the  Lunation ,-  which  according  to  Dr  Pound's  mean 
meafures,  would  always  confift  of  29  days  12  hours 
44  minutes  3  feconds  2  thirds  58  fourths,  if  the  mo- 
tions of  the  fun  and  moon  were  always  equable.  Hence 

12  mean  lunations  contain  354  days  8  hours  48  minutes 
36  feconds  35  thirds  40  fourths,  which  is  10  days  21 
hours  11  minutes  23  feconds  24  thirds  20  fourths  lefs 
than  the  length  of  a  common  Julian  year,  confift- 
ing  of  365  days  6  hours;  and  13  mean  lunations  con- 
tain 383  days  21  hours  32  minutes  39  feconds  38  thirds 
38  fourths,  which  exceeds  the  length  of  a  common 
Julian  year,  by  18  days  15  hours  32  minutes  39  fe- 
conds 38  thirds  38  fourths. 

The  mean  time  of  new  moon  being  found  for  any 
given  year  and  month,  as  fuppofe  for  March  1 700, 
old  ftyle,  if  this  mean  new  moon  falls  later  than  the 
nth  day  of  March,  then  12  mean  lunations  added 
to  the  time  of  this  mean  new  moon  will  give  the  time 
of  the  mean  new  moon  in  March  1701,  after  having 
thrown  oft"  365  days.  But  when  the  mean  new  moon 
happens  to  be  before  the  nth  of  March,  we  muft  add 

13  mean  lunations,  in  order  to  have  the  time  of  mean 
new  moon  in  March  the  year  following ;  always  taking 
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care  to  fubtracT:  365  days  in  common  years,  and  366  Of  calcula- 
days  in  leap  years,  from  the  fum  ol  this  addition.  ting  I 

Thus  A.  D.  1700,  old  ftyle,  the  time  of  mean  f;£- Kic- 
new  moon  in  March  was  the  8th  day,  at  16  hours  it 
minutes  25  feconds  after  the  noon  of  that  d.:y  (viz.  at 
11  minutes  25  feconds  paft  four  in  the  morning  of  the 
9th  day,  according  to  common  reckoning.  To  this 
we  muft  add  13  mean  lunations,  or  383  days  2 1  hours 
32  minutes  39  feconds  38  thirds  38  fourths,  and  the 
fum  will  be  392  days  13  hours  44  minutes  4  feconds 
38  thirds  38  fourths:  from  which  fubtracT;  365  day.% 
becaufe  the  year  1 701  is  a  common  year,  and  there  will 
remain  27  days  13  hours  44  minutes  4  feconds  38 
thirds  38  fourths  for  the  time  of  a  mean  new  moon  in 
March,  A.  D.  1701. 

Carrying  on  this  addition  and  fubtraction  till  A.  D. 
1703,  we  find  the  time  of  mean  new  moon  in  March 
that  year  to  be  on  the  6th  day,  at  7  hours  21  mi- 
nutes 17  feconds  49  thirds  46  fourths  paft  noon;  to 
which  add  13  mean  lunations,  and  the  fum  will  be  390 
days  4  hours  53minntes57feconds28  thirds 20 fourths; 
from  which  fubtracT:  366  days,  becaufe  the  year  1704 
is  a  leap  year,  and  there  will  remain  24  days  4  hours 
53  minutes  57  feconds  28  thirds  20  fourths,  for  the  time 
of  mean  new  moon  in  March,  A.  D.  1704. 

In  this  manner  was  the  firft  of  the  following  tables 
con (trufted  to  feconds,  thirds,  and  fourths  ;  and  then 
wrote  out  to  the  neareft  feconds.  The  reafon  why  we 
chofe  to  begin  the  year  with  March,  was  to  avoid  the 
inconvenience  of  adding  a  day  to  the  tabular  time  in 
leap-years  after  February,  or  fubtracling  a  day  there- 
from in  January  and  February  in  thofe  years  ;  to  which 
all  tables  of  this  kind  are  fobjeiSt,  which  begin  the  year 
with  January,  in  calculating  the  times  of  new  or  full 
moons. 

The  mean  anomalies  of  the  fun  and  moon,  and  the 
fun's  mean  motion  from  the  afcending  node  of  the 
moon's  orbit,  are  fet  down  in  Table  III.  from  1  to  13 
mean  lunations.  Thefe  numbers,  for  13  lunations,  be- 
ing added  to  the  radical  anomalies  of  the  fun  and  moon, 
and  to  the  fun's  mean  diftance  from  the  afcending  node, 
at  the  time  of  mean  new  moon  in  March  1700  (Ta- 
ble I.),  will  give  their  mean  anomalies,  and  the  fun's 
mean  diftance  from  the  node,  at  the  time  of  mean  new 
moon  in  March  1701;  and  being  added  for  12  luna- 
tions to  thofe  for  1 701,  give  them  for  the  time  of  mean 
new  moon  in  March  1 702.  And  fo  on  as  far  as  you 
pleafe  to  continue  the  table  (which  is  here  carried  on 
to  the  year  1800),  always  throwing  off"  12  figns  when 
their  fum  exceeds  12,  and  fetting  down  the  remainder 
as  the  proper  quantity. 

If  the  numbers  belonging  to  A.  D.  1700  (in 
Table  I.)  be.fubtrafted  from  thofe  belonging  to  1800, 
we  ihall  have  their  whole  differences  in  100  complete 
Julian  years;  which  accordingly  we  find  to  be  4  days 
8  hours  10  minutes  52  feconds  15  thirds  40  fourths, 
with  refpeel:  to  the  time  of  mean  new  moon.  Thefe 
being  added  together  60  times  (always  taking  care  to 
throw  off  a  whole  lunation  when  the  days  exceed  29^) 
make  up  60  centuries,  or  6000  years,  as  in  Table 
VI.  which  was  carried  on  to  feconds,  thirds,  and 
fourths;  and  then  wrote  out  to  the  neareft  feconds. 
In  the  fame  manner  were  the  refpeclive  anomalies  and 
the  fun's  diftance  from  the  node  found,  for  tbefe  cen- 
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Ofcakulai- tm-ial  years ;  and  then  (for  want  of  room)  wrote  out 
ing  Edip-  ou]y  t0  t]je  neareft  minutes,  which  is  sufficient  in  whole 
Us,  &c.  centuries.  By  means  of  thefe  two  tables,  we  may  find 
the  time  of  any  mean  new  moon  in  March,  together 
with  the  anomalies  of  the  fun  and  moon,  and  the  fun's 
diftan.ee  from  the  node,  at  thefe  times  within  the  limits 
of  6000  years,  either  before  or  after  any  given  year  in 
the  iSth  century ;  and  the  mean  time  of  any  new  or 
full  moon  in  any  given  month  after  March,  by  means 
of  the  third  and  fourth  tables,  within  the  fame  limits, 
as  Ihown  in  the  precepts  for  calculation. 

Thus  it  would  be  a  very  eafy  matter  to  calculate  the 
time  of  any  new  or  full  moon,  if  the  fun  andmooiimoved 
equably  in  all  parts  of  their  orbits.  But  we  have  already 
lhown,  that  their  places  are  never  the  fame  as.tbey  would 
be  by  equable  motions,  except  when  they  are  in  apogee 
or  perigee;  which  is,  when  their  mean  anomalies 
are  either  nothing,  or  fix  figns:  and  that  their  mean 
places  are  always  forwarder  than  their  true  places* 
whilft  the  anomaly  is  lefs  than  fix  figns;  and  their 
true  places  are  forwarder  than  the  mean,  whilft  the  a- 
Domaly  is  more. 

Hence  it  is  evident,  that  while  the  fun's  anomaly  is 
lefs  than,  fix  figns,  the  moon  will  overtake  him,  or  be 
oppofite  to  him,  fooner  than  (he  could  if  his  motion 
were  equable ;  and  later  whilft  his  anomaly  is  more 
than  fix  figns.  The  greateft  difference  that  can  poffi- 
bly  happen  between  the  mean  and  true  time  of  new  or 
full  moon,  on  account  of  the  inequality  of  the  fun's 
motion,  is  3  hours  48  minutes  28  feconds :  and  that  is, 
when  the  fun's  anomaly  is  either  3  figns  1  degree,  or 
8  figns  29  degrees ;  fooner  in  the  first  cafe,  and  later 
in  the  laft. — In  all  other  figns  and  degrees  of  anomaly, 
the  difference,  is.  gradually  lefs,  and:  v.aniflies  when 
the  anomaly  is  either  nothing  or  fix  figns. 

The  fun  is  in  his  apogee  on  the  30th  of  June,  and  in 
his  perigee  on  the  30th  of  December,  in  the  prefent 
age  :  fo  that  he  is  nearer  the  earth  in  our  winter  than 
in  our  fummer. — The  proportional  difference  of  dif- 
tance,  deduced  from  the  difference  of  the  fun's  appa- 
rent diameter  at  thefe  times,  is  as  983  to  101.7. 

The  moon's  orbit  is  dilated  in  winter,  and  contract- 
ed in  fummer;  therefore  the  lunations  are  longer  in 
winter  than  in  fummer.  The  greateft'  difference  is 
found. to  be  22  minutes  29  feconds  ;  the  lunations  in- 
creasing gradually  in  length  whilft  the  fuu  is  moving 
from  his  apogee  tohis  perigee,  and  decreasing  in  length 
whilftheis  moving  from  his  perigee  to  hisapogee. — On 
this  account^  the  moon  will  be  later  every  time  in  comr 
ing  to  her  conjunction,  with  the  fun,  or.  being  in  op- 
polition  to  him,  from  December  till  June,  and  fooner 
from  Jnne  till  December,  than  if  her  orbit  had  conti- 
ltued'of.  the  fame  fize  all  the  year  round. 

As  both  thefe  differences  depend  on  the  fun's  ano- 
maly, they  may  be  fitly  put  together  into  one  table, 
and  called  The  annual  or  firji  equation  of  thv  mean  to 
the  true  fyzygy,  (fee  Table  VII.)  This  equational  dif- 
ference is  to  be  subtracted  from  the  time  of  the  mean 
fyzygy  when  the  fun's  anomaly  is  lefs  than  fix  fignsi, 
and  added  when  the  anomaly  is  more. — At  the  greateft 
it  is  4  hours  10  minutes  57  feconds,  viz.  3  hours.  48 
minutes  2?  feconds,  on  account  of  the  fun's,  unequal 
motion,  and  22  minutes  29  feconds,  on  account  of  the 
dilatation  of  the  moon's  orbit. 

This  compound  equation  would  be  fufficient  for  re- 
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discing  the  mean  time  of  new  or  fall  moon  to  the  true  Of  calcuta. 
time   thereof,  if  the   moon's   orbit  were  of  a  circular  ljng  Ediji. 
fornj:,  and  her  motion  quite  equable  in  it.     But  the  ,_"" 
moon's  orbit  is  more  elliptical  than  the  fun's,  and  her 
Bjoiiou  in  it  fo  much  the  more  unequal.     The  differ- 
ence isfo  great,  that  lhe  is  fometimes  in  conjunction 
with  the  fan,  or  in  opposition  to  him,  fooner  by  9  hours 
47  minutes  54  feconds,  than  lhe  would  be  if  her  mo- 
tion were  equable  ;  and  at  other  times  as  much  later. 
The  former  happens  when  her  mean  anomaly  is  9  figns 
4  degrees,  and  the  latter  when  io  is  2  figns  26  de- 
grees.    See  Table  IX. 

At  different  diftances  of  the  fun  from  the  moon's 
apogee,  the  figure  of  the  moon's  orbit  becomes  diffe- 
rent. It  is  longest  of  all,  or  moft  eccentric,  when  the 
fun  is  in  the  fame  fign  and  degree  cither  with  the  moon's 
apogee  or  perigee ;  lhorteft  of  all,  or  leaft  eccentric, 
when  the  fun's  diftance  from  the  moon's  apogee  is  ei- 
ther three  figns  or  nine  ligns  ;  and  at  a  mean  ftate 
when  the  diftance  is  either  i  fign  1 J  degrees,  4  figns 
15  degrees,  7  fign9  15  degrees,  or  10  fignsis  degrees. 
When  the  moon's  orbit  is  at  its  greateft  eccentricity, 
her  apogeal  diftance  from  the  earth's  centre  is  toiler 
perigeal  diftance  therefrom,  as  1,067  is  to  933  ;  when 
leaft  eccentric,,  as  1043  is  to  957  ;  and  when  at  the 
mean  ftate,  as  iojj  is  to  94$. 

But  the  fun's  diftance  from  the  moon's  apogee  is 
equal  to  the  quantity  of  the  moon's  mean  anomaly  at 
the  time  of  new  moon,  and  by  the  addition  of  fix  figns 
it  becomes  equal  in  quantity  to  the  moon's  mean  ano- 
maly at  the  time  of  full  moon.  Therefore,  a  table 
may  be  constructed  fo  as  to  anfwer  to  all  the  various 
inequalities  depending  on  the  different  eccentricities  of 
the  moon's  orbit,  in  the  fyzygies,  *nd  called  The  fe- 
coud  equation  of  the  7nC'a-n  to- tie  true  fyzygy-.  (See  Ta- 
ble IX.)  :  and  the  moon's  anomaly,  when  equated  by 
Table  VIII.  may  be  made  the  proper  argument  for 
taking  out  thjs  fecond  equation  of  time;  which  mail 
be  added  to  the  former  equated  time,  when  the  moon's 
anomaly  is  lefs  than  fix  figns,  and  fubtracted  when- the 
anomaly  is  more. 

There  are  feveral  other  inequalities  in  the  moon's 
motion,  which  fometimes  bring  on  the  true  fyzyay  a 
little  fooner,  and  at  other  times  keep  it  back  a  little 
later,  than  it  would  otherwife  be  :  but  they  are-  fo  fmall, 
that  they  may  be  all  omitted  except  two  ;  the  former 
of  which  (fee Table  X.)  depends  on  the  difference  be- 
tween the  anomalies  of  the  fun  and  moon  in  the  fyzy- 
gies, and  the  latter  (.feeTableXI.)  dependsonthefun's 
diftance  from  the  moon's  nodes  at  thefe  times.— The 
greateft  difference  arifing  from  the  former  is  4  minutes 
48  feconds  ;  and  from  the  latter,  1  minute  34  feconds.       ._2 

The  tables  here  inferted  being  calculated  by  MrFer-  Dire&ion! 
gufon  according  to  the  methods  already  given,  he  gives  for  the  ufe 
the  following  directions  for  their  ufe.  of  thofc  »* 

To  calculate  the  true  Time  of  New  or  full, Moon. 

Precett  I.  If  the  required  time  be  within- the  li^ 
raits  of  the  18th  century,  write  out  the.  mean  rime:  of 
new  moon  in  March,  for  the  propofed  year,  from  Table 
I.  in  the  old  ftyle,  or  from  Table  II.  in  the  new  ;  to. 
gether  with  the  mean  anomalies  of  the  fun  and  moon, 
and  the  fun's  mean  diftance  from  the  moon'safcending 
node.  If  you  want  the  time- of  full  moon  in  March, 
add  the  half  lunation  at  the  foot  of  Table  III.  with 
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Of  cnkulR- its  anomalies,  &c.  to  the  former  numbers,  if  the  new 

ting  F.dip-  moon  falls  before  the  15th  of  March  ;  but  if  it  falls  af- 

f",  #?■      ter,  fubtracl  the  half  lunation,  with  the  anomalies,  Sec. 

belonging  to  itj  from  the  former  numbers,  and  write 

down  the  refpedtive  fums  or  remainders. 

II.  In  thefe  additions  or  fubtraelions,  obferve,  that 
60  feconds  majte  a  minute,  60  minutes  make  a  degree, 
30  degrees  nuke  a  fign,  and  12  figns  make  a  circle. 
When  you  exceed  12  figns  in  addition,  rejeel  12,  and 
fet  down  the  remainder.  When  the  number  of  figus 
to  be  fu.btracled  is  greater  than  the  number  you  fub- 
tracl from,  add  12  figns  to  the  lelfer  number,  and  then 
you  will  have  a  remainder  to  fet  down..  In  the  tables 
ligns  arc  marked  thus  ',  degrees  thus",  minutes  thus', 
and  feconds  thus^. 

III.  When  the  required  new  or  full  moon  is  in  any 
given  month  after  March,  write  out  as  many  lunations 
with  their  anomalies,  and  the  fun's  diftance  from  the 
node  from  Table  III. as  the  given  month  is  after  March, 
fetting  them  in  order  below  the  numbers  taken  out  for 
March. 

IV.  Add  all  thefe  together,  and  they  will  give  the  mean 
time  of  the  required  new  or  full  moon,  with  the  mean 
anomalies  and  fun's  mean  diftance  from  the  afcending 
node,  which  are  the  arguments  for  finding  the  proper 
equations. 

V.  With  the  number  of  days  added  together,  enter 
Table  IV.  under  the  given  month;  and  again  ft  that 
number  you  have  the  day  of  mean  new  or  full  moon 
in  the  left-hand  column,  which  fet  before  the  hours, 
minutes,  and  feconds,   already  found. 

But  (as  it  will  fometimes  happen)  if  the  faid  num- 
ber of  days  fall  fhort  of  any  in  the  column  under  the 
given  month,  add  one  lunation  and  its  anomalies,  &c. 
(from  Table  III.)  to  the  forefaid  fums,  and  then  you 
will  have  a  new  fum  of  days  wherewith  to  enter 
Table  IV.  under  the  given  month,  where  you  are  fure 
to  find  it  the  fecond  time,  if  the  firft  falls  fhort. 

VI.  With  the  figns  and  degrees  of  the  fun's  ano- 
maly, enter  Table  VII.  and  therewith  take  out  the 
annual  or  firft  equation  for  reducing  the  mean  fyzygy 
to  the  true ;  taking  care  to  make  proportions  in  the 
table  for  the  odd  minutes  and  feconds  of  anomaly,  as 
the  table  gives  the  equation  only  to  whole  degrees. 

Obferve,  in  this  and  every  other  cafe  of  finding  equa- 
tions, that  if  the  figns  are  at  the  head  of  the  table, 
their  degrees  are  at  the  left  hand,  and  are  reckoned 
downwards ;  but  if  the  figns  are  at  the  foot  of  the  table, 
their  degrees  are  at  the  right  hand,  and  are  counted 
upward  ;  the  equation  being  in  the  body  of  the  table, 
under  or  over  the  figns,  in  a  collateral  line  with  the 


degrees.     The  titles  Jrftl  or  Suitrafi  at  the  head  or  Of  ca'culji- 
fopt  of  the  tables  where  the  ligns  are  found,  (how  whe-  '.'"K  J"C'>P- 
thcr  the  equation   is  to  be  added  to  the  mean  lime  of  *"■  ^c" 
new  or  full  moon,  or  to  be,  fubtracled  from  it.     In  this 
table  the  equation  is  to  be  fubtracled,  if  the  figns  of 
the  fun's  anomaly  are  found  at  the  head  of  the  table; 
but  it, is  to  be  added,  if  the  figns  are  at  the  foot. 

VII.  With  the  figns  and  degrees  of  the  fun's  mean 
anomaly_,  enter  Table  VIII.  and  take  out  the  equation 
of  the  mgou's  mean  anomaly;  fubtracl  this  equation 
fro.m  her  mean  anomaly,  if  the  figns  of  the  fun's  ano- 
maly be  at  the  head  of  the  table,  but  add  it  if  they  are 
at  the  foot ;  the  reful t  will  be  the  moon's  equated  ano- 
maly, with  which  enter  table  IX.  and  take  out  the 
fecond  equation  for  reducing  the  mean  to  the  true  time 
of  new  or  full  moon  ;  adding  this  equation,  if  the  figns 
of  the  moon's  anomaly  are  at  the  head  of  the  table, 
but  fubtracling  it  if  they  are  at  the  foot;  and  there- 
fult  will  give  you  the  mean  time  of  the  required  new 
or  full  moon  twice  equated,  which  will  be  fufficiently 
near  for  common  almanacs. — But  when  you  want  to 
calculate  an  eclipfe,  the  following  equations  muft  be 
ufed  :  thus, 

VIII.  Subtra.cl  the.moon's  equated  anomaly  from  the 
fun's  mean  anomaly,  and  with  the  remainder  in  figns 
and  degrees  enter  Table  X.  and  take  out  the  third 
equation,  applying  it  to  the  former  equated  time,  as 
the  titles  Jdd  wc  Sukraii  do  direcl. 

IX.  With  the  fun's  mean  diftance  from  the  afcend- 
ing node  enter  Table  XI.  and  take  out  the  equation 
anfwering  to  that  argument,  adding  it  to,  or  fubtracl- 
ing it  from,  the  former  equated  time,  as  the  titles  direcl, 
and  the  refult  will  give  the  time  of  new  or  full  moon, 
agreeing  with  well  regulated  clocks  or  watches  very 
near  the  truth.  But  to  make  it  agree  with  the  folar, 
or  apparent  time,  you  muft  apply  the  equation  of  na- 
tural days,  taken  from  an  equation-table,  as  it  is  leap- 
year,  or  the  firft,  fecond,  or  third  after.  This,  how- 
ever, unlefs  in  very  nice  calculations,  needs  not  be  re- 
garded, as  the  difference  between  true  and  apparent 
time  is  never  very  confiderable. 

The  method  of  calculating  the  time  of  any  new  or 
full  moon  without  the  limits  of  the  18th  century,  will 
be  fhown  further  on.  And  a  few  examples  compared 
with  the  precepts  will  make  the  whole  work  plain. 

JV.  B.  The  tables  begin  the  day  at  noon,  and  reckon 
forward  from  thence  to  the  noon  following. — Thus, 
March  the  31ft,  at  22  ho.  30  min.  25  fee.  of  tabular 
time,  is  April  ift  (in  common  reckoning)  at  30  min. 
25;  fee.  after  10  o'clock  in  the  morning. 
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By  the  Precepts. 


March  1764, 
Add  1  Lunation, 

Mean  New  Moon, 
Firft  Equation, 

Time  once-equated, 
Second  Equation, 

Time  twice  equated, 
Third  Equation, 

Time  thrice  equated, 
Fourth  Equation, 

True  New  Moon, 
Equation  of  days, 


ASTRONOMY. 

EXAMPLE      I. 

Required  the  true  time  of  New  Moon  in  April  1764,  New  Style  ? 


Apparent  time, 


New  Moon. 

Sun's  Anomaly. 

Moon's  Anomaly. 

Sun  from  Node. 

D.     H. 

M. 

S. 

so'" 

so''' 

so'" 

2       8 
29     12 

55 

44 

36 
3 

8        2     20       0 
0     29       6     19 

10      13     35     21 
0     25     49       0 

11       4     54     48 
1        0     40     14 

31     21 

+       4 

39 

10 

39 

40 

9       1     26     19 
11      10     59     18 

11       9     24     21 

4-       1     34     57 

0       5     35       2 

Sun   from  Node, 
and  Arg.   4th  e- 
quation. 

32       1 
—       3 

5o 

24 

*9 

49 

9     20     27       1 
Arg.  3d.  equation 

11      10     59     18 
Arg.  2d  equation. 

31     22 
+ 

25 
4 

30 
37 

So  the  true  time  is  22  h.  30  min.  25  fee.  after 
the  noon  of  the  31ft  March  ;  that  is,  April  lit, 
at  30  min.  25  fee.  after  ten  in  the  morning.     But 
the  apparent  time  is  26  min.  37  fee.  after  ten  in  the 
morning. 

31     22 

30 

+ 

7 
18 

31     22 

30 
3 

25 
48 

31     22 

26 

37 

JSy  the  Precepts, 
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EXAMPLE       II. 

The  true  time  of  the  Full  Moon  in  May  1 762,  New  Style  ? 


4J5 


March  1 762, 
Add  2  Lunations, 

New  Moon,  May, 
Subt.  i  Lunation, 

Full  Moon,  May, 
Firft  equation, 

Time  once  equated, 
Second  Equation, 

Time  twice  equated, 
Third  Equation, 

Time  thrice  equated, 
Fourth  Equation, 

The  Full  Moon, 

To  calculate  the  time  of  New  and  Full  Moon  in  a  given 
year  and  month  of  any  particular  century,  between 
the.  Chriflian  <era  and  the  iSth  century. 

Precept  I.  Find  a  year  of  the  fame  number  in  the 
i8ih  century  with  that  of  the  year  in  the  century  pro- 
pofed,  and  take  out  the  mean  time  of  new  moon  in 
March,  old  ftyle,  for  that  year,  with  the  mean  anoma- 
lies and  fun's  mean  diftance  from  the  node  at  that 
time,  as  already  taught. 

II.  Take  as  many  complete  centuries  of  years  from 
Table  VI.  as,  when  fubtracted  from  the  abovefaid  year 
in  the  18th  century,  will  anfwer  to  the  given  year ;  and 
take  outthe  firft  mean  new  moonandits  anomalies,  Sec. 


New 

Moon 

Sun's  Anomaly. 

Moon's  Anomaly. 

Sun  from  Node. 

D.     H. 

M. 

S. 

so'" 

s 

0        '       « 

so'" 

24     15 

59       ? 

18 
28 

24 
6 

8     23      48     16 
1     28      12     39 

1 

1 

23      59     11 
21      38       1 

10     18      49     14 
2       1      20     28 

22     16 
14     18 

46 

22 

30 
2 

10     22       0     55 
0      14      33      IC 

3 
6 

15      37     12 

12      54     30 

0     20        9     42 
0     15      20       7 

7     22 
+      3 

24 
16 

28 
36 

10       7      27'     45 
9       3     57     18 

9 

+ 

2      42     42 
1      14     36 

0       4     49     35 

Sim    from  Node, 
and  Arg.   fourth 
eqnation. 

8       1 
—      9 

4i 
47 

4 
53 

1       3     30     27 
Arg.  3d  equation. 

9 

Arg 

3     57     18 
.  2d  eqnation. 

Anf.    May   7th 
noon,  viz.  May  8th 
morning. 

7     15 

53 

2 

11 
36 

at    15  h.  50  min.  5°  fee.  paft 
at  3  h.  50  min.  50  fee.  in  the 

7     15 

50 

+ 

35 
15 

7     1? 

50 

50 

Se&.  X. 

Of  calcula- 
ting Eclip- 
fes  &c. 


thofe  taken  out  for  March  in  the  18th  century. 

III.  Subtract  the  numbers  belonging  to  thefe  centu- 
ries from  thofe  of  the  18th  century,  and  the  remainders 
will  be  the  mean  time  and  anomalies,  &c.  of  new  moon, 
in  March,  in  the  given  year  of  the  century  propofed, — 
Then,  work  in  all  refpe&s  for  the  true  time  of  new  or 
full  moon,  as  fhownin  the  above  precepts  and  examples. 

IV.  If  the  days  annexed  to  thefe  centuries  exceed  the 
number  of  days  from  the  beginning  of  March  taken 
out  in  the  18th  century,  add  a  lunation  and  its  anoma- 
lies, &c.  from  Table  III.  to  the  time  and  anomalies  of 
new  moon  in  March,  and  then  proceed  in  all  refpefts 
as  above. — This  circumftance  happens  in  Example  V. 

EXAMPLE 


Sed.  x. 

Of  calcula- 
ting Eclip- 
fes,  &c 


ASTRONOMY. 

EXAMPLE      III. 

Required  the  true  time  of  Full  Moon,  in  April,  Old  Style,  A.  D.  30? 


30  fubtracl  1 700 

or  1 7  centuries) 

ind  there  remains 

30. 

New  Moon. 

Sun's  Anomaly. 

Moon's  Anomaly. 

Sun  from  Node.  | 

D.    H. 

M. 

S. 

S.       Q.         '         " 

s.       gP      '      " 

s.      0.       '       'I 

7     12 
14     18 

34 

22 

16 
2 

8     18       4     31 
0     14     33      10 

9     K   32     17 

6     12     54     30 

1      23      17      16 
0     15     20        7 

22       6 
14     17 

56 

36 

18 
42 

9       2     37     41 
11     28     46       0 

3     13     26     47 
10     29     36       0 

2       8     37     23 
4     29     23       0 

7     13 

29     12 

J9 

44 

36 

3 

9       3     5i     41 
0     29      6     19 

4     13     5°     47 
0     25     49        0 

9       9     J4     23 
1       0     40     14 

6      2 

+       3 

3 
28 

39 
4 

10       2     58       05       9     39     47 
5     10    58     404-       1     18     53 

10       9     54     37 

Sun  from  Node, 
and  Arg.   fourth 
equation. 

6       5 

+       2 

31 
57 

43 

48 

4     21     59     20 
Arg.  3d  equation. 

5     10     58      40 
Arg.  2d  equation. 

6       8 

29 
2 

3i 
54 

Hence  it  appears,  that  the  true  time  of  Full  Moon 
in  April,  A.  D.  30,  old  ftyle,  was  on  the  6th  day 
at  25  m.  4  f.  pall  eight  in  the  evening. 

6      8 

26 
1 

37 
33 

6       8 

25 

4 

56s 

Of  calcula- 
ting Eclip- 
fes,  &c. 
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By  the  Precepts. 

March  1730, 
Add  \  Lunation, 

Full  Moon, 

1 700  years  fnbtr. 

Full  j>  March  A.  D.  30. 
Add  1  Lunation, 

Full  Moon,  April, 
Firft  Equation, 

Time  once  equated^ 
Second  Equation, 

Time  twice  equated, 
Third  Equation, 

Time  rhrice  equated, 
Fourth  Equation, 

True  Full  Moon,  April, 

To  calculate  the  true  time  of  New  or  Full  Moon  in  any  fubtracT:  the  time  and  anomalies  belonging  to  it  from 

given  year  and  month  before  the  Chriftian  ara.  thofe  of  the  mean  new  moon  in  March,  the  above-found 

Precept  I.  Find  a  year  in  the  18th century,  which  year  of  the  18th  century  ;  and  the  remainder  will  de- 
being  added  to  the  given  number  of  years  before  Chrift  note  the  time  and  anomalies,  Sec.  of  mean  new  moon 
diminiflied  by  .one,  mail  make  a  number  of  complete  in  March,  the  given  year  before  Chrift. — Then,  for  the 
centuries.  true  time  thereof  in  any  month  of  that  year,  proceed 

II.  Find  this  number  of  centuries  in  Table  VI.  and  as  above  taught. 

EXAMPLE       IV. 

Required  the  true  time  of  New  Moon  hi  May,  Old  Style,  the  year  before  Chrift  585  ? 
The  years  584  added  to  1716,  makes  2300,  or  23  centuries. 


By  the  Precepts. 

N 

ew  Moon. 

Sun's  Anomaly. 

Moon's  Anomaly. 

Sun  from  Node. 

D. 

H. 

M. 

S. 

s.       0       '  •"  " 

Si       0       '       a 

s.       0       '       " 

March  1716, 

2300  years  fubtradt, 

11 
11 

17 
5 

33 
57 

29 
53 

8     22     50     39 
11     19     47       0 

4       4     14      2 
1       5     59       0 

4     27     17       5 
7     25     27       0 

March  before  Chrift  585, 
Add  3  Lunations, 

0 
88 

11 

14 

35 
12 

36 
9 

9       3       3     39 
2     27     18     58 

2     28     15       2 

2     17     27       1 

9       1     50       5 
3       2      0     42 

May  before  Chrift  585, 
Firft  Equation, 

28 

1 

47 
1 

45 
37 

0      0     22     37 
5     15     41      17 

5  15     42         3 
_     46 

0       3     50     47 

Sun  from  Node, 
and  Arg.   fourth 
equation. 

Time  once  equated, 
Second  Equation, 

28 

-t- 

1 

2 

46 
15 

8 
1 

6     14     41      20 
Arg.  3d  equation. 

5     15     41      17 
Arg.  2d  equation. 

Time  twice  equated, 
Third  Equation, 

28 

4 

+ 

1 
1 

9 
9 

So  the  true  time  was  May  28th,  at  2  minutes  30 
feconds  paft  four  in  the  afternoon. 

Time  thrice  equated, 
Fourth  Equation,             "V 

28 

4 

2 
+ 

1? 

12 

True  New  Moon, 

28 

4 

2 

7.C 

Thefe  Tables  are  calculated  for  the  meridian  of  Lon- 
don ;  but  they  will  ferve  for  any  other  place,  by  fub- 
tra&ing  f«ur  minutes  from  the  tabular  time,  for  every 


degree  that  the  meridian  of  the  given  place  is  weftward 

of  London,  or  adding  four  minutes  for  every  degree 

that  the  meridian  of  the  given  place  is  eaftward  :  as  in 

4  B  2  EXAM- 


564  ASTRONOMY.  Sed.  X. 

Of  cakula-  E     X     A     M     P     L     E       V.  0/  calcula- 

ting Eclip-  Required  ths  true  time  of  Full  Moon  at  Alexandria  in  Egypt  in  September,  Old  Stjle,  the  year  before  Ckrift  201  ?  *ing  E*p- 


fes,  &c. 


/ 


By  the  Precepts. 


The  years  200  added  to  1S00,  make  2000,  or  20  centuries. 


fei,  &c. 


March  1800, 
Add  1  Lunation, 

From  the  fum, 
Sub:r3£l  2000  years, 

N.  M.  bef.  Chr.  201, 


Add 


6  Lunations, 
half  Lunations, 


Full  Moon,  September, 
Firft  Equation, 

Time  once  equated, 
Second  Equation, 

Time  twice  equated, 
Third  Equation, 

Time  thrice  equated, 
Fourth  Equation, 

True  time  at  London, 
Add  for  Alexandria, 

True  time  there, 


New  Moon. 


D.      H.     M.      S. 


13 
29 


o     22 
12     44 


17 
3 


42 
27 


13 
18 


20 
10 


14     18     57 
177      4     24     1! 
14     18     22       2 


22 


17 

3 


43 
52 


21 


Sun's  Anomaly. 


23 
29 


'! 


55 
19 


22 
8 


26 
50 


14 
o 


9  13  36  14 
S  24  37  56 
o     14     33      10 


3 
10 


22 
4 


47 
*9 


20 
55 


Moon's  Anomaly 


to 
o 


7 
25 


52 
49 


36 
c 


11 
o 


3 
15 


4t 
42 


36 


10     17     59      36 

5  4     54 

6  12    54     3c 


10 


48 
28 


14 


22     13 
—      8 


5i 
25 


15 

4 


5     18     27     25 

Arg.  3d  equation. 


22 


26      11 

—      58 


5     25 


1? 
1 


22 


25 
1 


n 


Sun  from  Node.  I 


58 
40 


24 


4 
27 


38 

45 


3S 


6     53     38 

4       1     24 

15     20 


10      4     19     55 
Arg.  2d  equation. 


11     26     15 

Sun  from  Node, 
and  Argument 
fourth  equation 


Thus  it  appears,  that  the  true  time  of  Full  Moon 
at  Alexandria,  in  September,  old  ftyle,  the  year 
before  Chrift  201,  was  the  22d  day,  at  26  minutes 
28  feconds  after  feven  in  the  evening. 


22 


7    26     28 


EXAMPLE       VI. 

Required  the  true  time  of  Full  Moon  at  Babylon  in  October,  Old  Style,  the  4008  year  before  the  firft  year  of 

Chrift,  or  4007  before  the  year  of  his  birth? 
The  years  4007  added  to  1793,  make  5800,  or  58  centuries. 
By  the  Precepts. 


March  1793, 
Subtract  5800  years, 


N.M.bef.  Chr.  4007, 
Add  j.7  Lunations, 
3  half  Lunations. 

Full  Moon,  October, 
Firft  Equation, 

Time  once  equated, 
Second  Equation, 

Time  twice  equated, 
Third  Equation, 

Time  thrice  equated, 
Fourth  Equation, 

Full  Moon  at  London, 
Add  for  Babylon, 

True  time  there, 


N 

ew  Moon 

Sun's  Anomaly. 

Moon's  Anomaly. 

Sun  from  Node. 

D. 

H. 

M 

S. 

so'* 

so'" 

so'" 

30 
15 

9 
12 

13 
38 

55 
7 

9     10     76      11 

10     21     35        0 

8       7     37     58 
6    24    43       0 

7       6     18      26 
9     13      1       0 

14 

206 

14 

20 

17 
18 

35 

8 

22 

48 

21 

2 

10     18     41      11 
6    23    44     15 
0     14    33     10 

1     12    54     58 
6      0     43       3 
6     12    54     30 

9    23     17     26 
7      4    4i      38 
0     15     20       7 

22 

8 

6 

f3 

11 
26 

5    26     58     36 
1     26     27     26 

1     26     32     31 
—      5       5 

5     13     19     11 

Sun  from  Node, 
and  Argument 
fourth  equation. 

22 

+ 

7 
8 

52 
29 

45 
21 

4      0     31     10 
Arg.  3d  equation. 

1     26     27     26 
Arg.  2d  equation. 

22 

16 

22 
4 

6 
10 

So  that,  on  the  meridian  of  London,  the  true  time 
was  October  23d,  at  1 7  minutes  5  feconds  paft  four 
in  the  morning ;   but  at  Babylon,  the  true  time  was 
October  23d,  at  42  minutes  46  feconds  part  fix  in 
the  morning. — This  is  fuppoled  by  fome  to  have 
been  the  year  of  the  creation. 

22 

16 

17 

56 
51 

22 

16 

2 

17 
25 

5 

4i 

22 

18 

42 

46 

EXAMPLE 


X. 


A 


R      O      N       O      M       Y. 


S^S 


Of  c»lcul»r  To  calculate  the  true  time  of  New  or  Full  Moon  in  any 
ting  Eclipr  given  year  and  month  after  the  lSth  century. 

■  Precept  I.  Find  a  year  of  che  fame  number  in  the 
18th  century  with  that  of  the  year  propofed,  and  take 
out  the  mean  time  and  anomalies,  &c.  of  new  moon  in 
March,  old  ftyle,  for  that  year,  in  Table  I. 

II.  Take  fo  many  years  from  Table  VI.  as  when 
added  to  the  abovementioned  year  in  the  18th  century 

EXAM 


459 


will  aufwer  to  the  given  year  in  which  the  new  or  full  Of  calcula- 
inoon  is  required;  and  take  out  the  firft  new  moon,  ting  E'l;r- 
with  its  anomalies  for  thefe  complete  centuries.  ., &c-     . 

HI.  Add  all  thefe  together,  and  then  work  in  all 
refpecls  as  above  fliown,  only  remember  to  fubtracl  a 
lunation  and  its  anomalies,  when  the  abovefaid  addition 
carries  the  new  moon  beyond  the  3  ill  of  March  ;  as  in 
the  following  example. 
P     L    E      VII. 


Required  the  true  time  of  New  Moon  in  July,  Old  Style,  A.  D.  2180/' 
Four  centuries  (or  400  years)  added  to  A.  D.  1780,  make  2180. 


By  the  Precepts. 

Mew  Moon. 

Sun 

's  Anomaly. 

Moon's  Anom 

aly. 

Sun  from  Node. 

D. 

H 

M. 

S. 

s 

0 

'       // 

s 

0 

/ 

// 

so'" 

March  1780, 
Add  400  years. 

23 
17 

23 
8 

1 
43 

44 
29 

9 
0 

4 
13 

18      13 

24       0 

1 

10 

21 
1 

7 
28 

47 
0 

10     18     21        1 
6     17     49       0 

From  the  fum 
Subtract  1  Lunation, 

41 
29 

7 
12 

45 
44 

13 

3 

9 

0 

17 
29 

42     13 
6     19 

11 
0 

22 
25 

35 
49 

47 
c 

6     10       1 

0    40     14 

New  Moon  March  2180, 
Add  4  Lunations, 

11 

118 

19 
2 

1 

56 

10 
12 

8 

3 

18 
26 

35     54 
25     17 

10 
3 

26 
13 

46 
16 

47 
2 

4       5     29     47 
4       2     40     56 

New  Moon  July  2180. 
Firft  Equation, 

7 

21 

1 

57 

3 

22 

39 

0 
3 

15 
9 

1      11 
38     37 

2 

10 

2 
24 

49 
12 

8       8     10     43 
Sun  from  Node, 
and  Argument 
fourth  equation. 

Time  once  equated, 
Second  Equation, 

7 

+ 

20 
9 

53 
24 

43 
8 

10 
Arg 

5 

•  3d 

22     34 
equation. 

2 
Arg 

./d 

38     37 
equation. 

Time  twice  equated, 
Third  Equation, 

8 

6 

+ 

17 

3 

5i 
S6 

True 
pall  fix 

time,  July  8th, 
in  the  evening. 

at  2 

2  minutes  SS  feconds 

Time  thrice  equated, 
Fourth  Equation, 

8 

6 
+ 

21 
1 

47 
8 

True  time,  July, 

8 

6 

22 

55 

In  keeping  by  the  old  flyle,  we  are  always  fure  to 
be  right,  by  adding  or  fnbtracling  whole  hundreds  of 
years  to  or  from  any  given  year  in  the  18th  century. 
But  in  the  new  ftyle  we  may  be  very  apt  to  make  mif- 
takes,  on  aecount  of  the  leap-year's  not  coming  in  re- 
gularly every  fourth  year :  and  therefore,  when  we  go 
without  the  limits  of  the  18th  century,  we  had  bell 
keep  to  the  old  ftyle,  and  at  the  end  of  the  calculation 
reduce  the  time  to  the  new.  Thus,  in  the  22d  cen- 
tury there  will  be  fourteen  days  difference  between  the 
ftyles;  and  therefore  the  true  time  of  new  moon  in 
this  laft  example  being  reduced  to  the  new  ftyle,  will 
be  the  22d  of  July,  at  22  minutes  55  feconds  paft  fix 
in  the  evening. 

To  calculate  the  true  place  of  the  Sun  for  any  given 
moment  of  time. 
Precept  I.  In  Table  XII.  find  the  next  lelTer  year 
in  number  to  that  in  which  the  fun's  place  is  lought, 
and  write  out  his  mean  longitude  and  anomaly  an- 
fwcring  thereto :  to  which  add  his  mean  motion  and 


anomaly  for  the  complete  refidue  of  years,  months,- 
days,  hours,  minutes  and  feconds,  down  to  the  given 
time,  and  this  will  be  the  fun's  mean  place  and  ano- 
maly at  that  time,  in  the  old  ftyle,  provided  the  faid 
time  be  in  any  year  after  the  Chriftian  sera.  See  the 
firft  following  Example. 

II.  Enter  Table  XIII.  with  the  fun's  mean  anoma- 
ly, and  making  proportions  for  the  odd  minutes  and 
feconds  thereof,  take  out  the  equation  of  the  fun's  cen- 
tre: which,  being  applied  to  his  mean  place  as  the 
title  Add  or  Subtratl  direfts,  will  give  his  true  place 
or  longitude  from  the  vernal  equinox,  at  the  time  for 
which  it  was  required. 

III.  To  calculate  the  fun's  place  for  any  time  in  a 
given  year  before  the  Chriftian  sera,  take  out  his  mean 
longitude  and  anomaly  for  the  firft  year  thereof,  and 
from  thefe  numbers  fubtracl  the  mean  motions  and 
anomalies  for  the  complete  hundreds  or  thonfands  next 
above  the  given  year ;  and  to  the  remainders,  add  thofe 
for  the  refidue  of  years,  months,  &c.  and  then  work  in 
all  refpecls  as  above.  See  the  fecond  Example  following* 
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EXAMPLE      I. 

Required  the  Sun's  true  place,  March  20th  Old  Style,  1764,  at  22  hours  30  minutes  2$  feconds  pafl  noon  ? 
In  common  reckoning,  March  2lft,  at  10  hours  30  minutes  25  feconds  in  the  forenoon. 


To  the  radical  year  after  Chrift  —  - 

Add  complete  years  —  — 

BifTextile  .Days 
Hours 
Minutes 
Seconds 


Sett.  X 

Of  calcula- 
ting Eclip- 
fes,  &c. 


Sun's  mean  place  at  the  given  time 
Equation  of  the  Sun's  centre,  add 

Sun'  true  place  at  the  fame  time 
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EXAMPLE      II. 

Required  the  Sun's  true  place,  October  23d,  Old  Style,  at  id  hours  57  minutes  pafl  noon,  in  the  4008th  year  be- 
fore the  year  ofChrifl  1 ;   which  was  the  4007th  before  the  year  of  bis  birth,  and  the  year  of  Julian  period  706. 

By  the  Precepts. 


From  the  radical  numbers  after  Chrift 
Subtract  thofe  for  5000  complete  years 

Remains  for  a  new  radix 


To  which  add, 
to  bring  it  to 
the  given  time 


,  complete  years 


Sun's  mean  place  at  the  given  time  - 

Equation  of  the  fun's  centre  fubtract,        - 

Sun's  true  place  at  the  fame  time        - 

So  that  in  the  meridian  of  London,  the  fun  was  then 
jufl  entering  the  fign  £1  Libra,  and  confequently  was 
upon  the  point  of  the  autumnal  equinox. 

If  to  the  above  time  of  the  autumnal  equinox  at  Lon- 
don, we  add  2  hours  25  minutes  41  feconds  for  the 
longitude  of  Babylon,  we  fhall  have  for  the  time  of  the 
fame  equinox,  at  that  place,  October  23d,  at  19  hours 
22  minutes  41  feconds;  which,  in  the  common  way 
of  reckoning,  is  October  24th,  at  22  minutes  41  fe- 
conds paft  feven  in  the  morning. 

And  it  appears  by  Example  VI.  that  in  the  fame 
year,  the  true  time  of  full  moon  at  Babylon  was  Octo- 
ber 23d,  at  42  minutes  46  feconds  after  fix  in  the  morn- 
ing ;  fo  that  the  autumnal  equinox  was  on  the  day  next 
after  the  day  of  full  moon. — The  dominical  letter  for  that 
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year  wasG,  and  confequently  the  24th  of  October  was 
on  a  Wednefday. 

To  find  the  Sun's  diftance  from  the  Moon's  afcending 
node,  at  the  time  of  any  given  new  or  full  moon  ;  and 
confequently  to  know  whether  there  is  an  eclipfe  at 
that  time,  or  not. 

The  fun's  diftance  from  the  moon's  afcending  node 
is  the  argument  for  finding  the  moon's  fourth  equa- 
tion in  the  fyzygies,  and  therefore  it  is  taken  into  all 
the  foregoing  examples  in  finding  the  times  thereof. 
Thus,  at  the  time  of  mean  new  moon  in  April  1764, 
the  fun's  mean  diftance  from  the  afcending  node,  is 
os  50  35'  2".    See  Example  I.  p.  562. 
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The  defcending  node  is  oppofite  to  the  afccnding 
one,  and  they  are  jult  fix  figns  diftant  from  each  0- 
,  ther. 

When  the  fun  is  within  17  degrees  of  either  of  the 
nodes  at  the  time  of  new  moon,  he  will  be  eclipfed  at 
that  time:  and  when  he  is  within  12  degreesofeitherof 
the  nodes  at  the  time  of  full  moon,  the  moon  will  be  then 
eclipfed.  Thus  we  find,  that  there  was  an  eclipfe 
of  the  fun  at  the  time  of  new  moon  in  April  1764. 

But  the  true  time  of  that  new  moon  comes  out  by 
the  equations  to  be  jo  minutes  46  feconds  later  than 
the  mean  time  thereof,  by  comparing  thefe  times  in  the 
above  example  :  and  therefore  we  muft  add  the  fun's 
motion  from  the  node  during  that  interval  to  the  above 
mean  diftance  o'  5°  35' 2",  which  motion  is  found  in 
Table  XII.  for  jo  minutes  46  feconds,  to  be  2'  12". 
And  to  this  we  muft  apply  the  equation  of  the  fun's 
mean  diftance  from  the  node  in  Table  XV.  found  by 
the  fun's  anomaly,  which  at  the  mean  time  of  new 
moon  in  Example  I.  is  9*  i°  26'  19";  and  then  we 
fliall  have  the  fun's  true  drftance  from  the  node  ,at  the 
true  time  of  new  moon,  as  follows  : 

Sun  fromNode. 


567 


At  the  mean  time  of  new  moon  in 

April  1764 
Sun's  motion  from  the  7    5°  minutes 

node  for  3    4^  feconds 


Sun's  mean  diftance  from  node  at  ~) 
true  new  moon  3 

Equation  of  mean  diftance  from  7 
node,  add  3 
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o     7    42     14 
limit  of  17  de- 


Sun's  true  diftance  from  the  amend- 
ing node 

Which  being  far  within  the  above 

grees,  fliows  that  the  fun  muft  then  have  been  eclipfed 
And  how  we  fliall  fhow  how  to  project  this,  or  any 

other  eclipfe,  either  of  the  fun  or  moon. 

To  projeft  an  Eclipfe  of  the  Sun. 

In  order  to  this,  we  muft  find  the  10  following  ele- 
ments, by  means  of  the  tables. 

1.  The  true  time  of  conjunction  of  the  fun  and 
moon;  and  at  that  time.  2.  The  femidiameter  of  the 
earth's  difk,  as  fecn  from  the  moon,  which  is  equal  to 
the  moon's  horizontal  parallax.  3.  The  fun's  diftance 
from  the  folftitial  colure  to  which  he  is  then  neareft. 
4.  The  fun's  declination,  j.  The  angle  of  the  moon's 
vifible  path  with  the  ecliptic.     6.  The  moon's  latitude. 

7.  The   moon's  true  horary  motion   from   the  fun. 

8.  The  fun's  femidiameter.    9.  The  moon's.    10.  The 
femidiameter  of  the  penumbra. 

We  fhall  now  proceed  to  find  thefe  elements  for  the 
fun's  eclipfe  in  April  1764. 

To  find  the  true  time  of  new  moon.  This,  by  Ex- 
ample I.  p.  562,  is  found  to  be  on  the  firft  day  of  the 
faid  month,  at  30  minutes  2J  feconds  after  ten  in  the 
morning. 

2.  To  find  the  moon' s  horizontal parallax,  or  femidia- 
meter of  the  earth's  difk,  as  feenfrom  the  moon.  Enter 
Table  XVII.  with  the  figns  and  degrees  of  the  moon's 


anomally  (making  proportions,  becaufe  die  anomaly  is  Of  calcula- 
in  the  table  only  to  every  6th  degree),  and  thereby  take  ''"g  Eclip- 
out  the  moon's  horizontal  parallax  ;  which  for  the  a-  fe8>  &c- 
bove  time,  anfvvering  to  the  anomaly  n!  90  24'  21", 

is  54'  43"- 

3.  To  find  the  fun's  diftance  from  the  neareft  folftice,  464 
viz.  the  beginning  of  Cancer,  which  is  3'  or  90°  from 
the  beginning  of  Aries.  It  appears  by  Example  I.  in 
p.  566  (where  the  fun's  place  is  calculated  to  the  a- 
bove  time  of  new  moon),  that  the  fun's  longitude  from 
the  beginning  of  Aries  is  then  o'  12°  10'  12"  ;  that  is, 
the  fun's  place  at  that  time  is  y  Aries,  120  10'  12*. 

so'" 
Therefore  from  -  -  3000 

Subtract  the  Sun's  longitude  or  place    o     12     10     12 


Remains  the  fun's  diftance  from  7  o 

the  folftice  <s  $  IJ     49     4 

Or  770  49'  48"  ;  each  fign  containing  30  degrees. 
5.  To  find  the  fun's  declination.     Enter  Table  XIV. 

with  the  figns  and  degrees  of  the  fun's  true  place,  viz. 

o*  12°,  and  making  proportions  for  the  10'  12",  take 

out  the  fun's  declination  anfwering  to  his  true  place, 

and  it  will  be  found  to  be  40  49'  north. 

5.  To  find  the  moon's  latitude.  This  depends  on  her 
diftance  from  herafcending  node,  which  is  the  fame  as 
the  fun's  diftance  from  it  at  the  time  of  new  moon  ,- 
and  is  thereby  found  in  Table  XVI. 

But  we  have  already  found,  that  the  fun's  equated 
diftance  from  the  afccnding  node,  at  the  time  of  new 
moon  in  April  1764,  is  os  70  42'  14".     See  above. 

Therefore,  enter  Table  XVI.  with  o  figns  at  the 
top,  and  7  and  8  degrees  at  the  left  hand,  and  takeout 
36'  and  39*,  the  latitude  for  70  ;  and  41'  51",  the  lati- 
tude for  8°:  and  by  making  proportions  between  thefe 
latitudes  for  the  42'  14",  by  which  the  moon's  diftance 
from  the  node  exceeds  7  degrees  ;  her  true  latitude  will 
be  found  to  be  40'  18"  north  afcending. 

6.  To  find  the  moon's  true  horary  motion  from  the 
fun.  With  the  moon's  anomaly,  viz.  11s  9°  24' 21", 
Table  XVII.  and  take  out  the  moon's  horary  motion  ; 
which,  by  making  proportions  in  that  table,  will  be 
found  to  be  30'  22".  Then,  when  the  fun's  anomaly, 
9'  1°  26'  19",  take  out  his  horary  motion  2'  28*  from 
the  fame  table  :  and  fubtracting  the  latter  from  the  for- 
mer, there  will  remain  27'  54"  for  the  moon's  true  ho- 
rary motion  from  the  fun. 

7.  To  find  the  angle  of  the  moon's  vifible  path  with  the 
ecliptic.  This,  in  the  projection  of  eclipfes,  may  be  al- 
ways rated  at  50  35',  without  any  fenfible  error. 

8.  9.  To  find  the  femidiameters  of  the  fun  and  moon. 
Thefe  are  found  in  the  fame  table,  and  by  the  fame  ar- 
guments, as  their  horary  motions.  In  the  prefenc 
cafe,  the  fun'sanomaly  gives  his  femidiameters  16'  6'1 , 
and   the  moon's  anomaly  gives  her  femidiameter  14' 

SI". 

10.  To  find  the  femidiameter  of  the  penumbra. 
Add  the  moon's  femidiameter  to  the  fun's,  and  their 
fum  will  be  the  femidiameter  of  the  penumbra,  viz. 
31'  3". 

Now  collect:  thefe  elements,  that  they  may  be  found 
the  more  readily  when  they  are  wanted  in  the  conflnic- 
tion  of  this  eclipfe. 

1.  Trae 
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a.  Semidiameter  of  the  earth's  difk  o 

3:  Spin's  diftance  from  the  neareft  folft.  77 

4.  S-in's  declination,  north 

5.  Moon's  latitude,  north  afcending 

6.  Moon's  horary  motion  from  the  fun 

7.  Angle  of  the  moon's  vifible  path  7 

with  the  ecliptic  3 

S.  Slur's  femidiameter 
9.  Moon's  femidiameter 
10.  'Semidiameter  of  the  penumbra 

To  projeft  an  Eclipfe  of  the  Sun  geometrically. 

Make  a  fcale  of  any  convenient  length,  as  AC,  and 
divide  it  into  as  many  equal  parts  as  the  earth's  femi- 
difk  contains  minutes  of  a  degree  ;  which,  at  the  time 
of  the  eclipfe  in  April  1764,  is  54'  53".  Then,  with 
the  whole  length  of  the  fcale  as  a  radius,  dcfcrjbe  the 
femicircle  AMB  upon  the  centre  C  ;  which  femicircle 
fhall  reprefentthe  northern  half  of  the  earth's  enlight- 
ened difk,  as  feen  from  the  fun. 

Upon  the  centre  C  raifethe  ftraight  line  CH,  per- 
pendicular to  the  diameter  ACB  ;  fo  ACB  fhall  be  a 
part  of  the  ecliptic,  and  CH  its  axis. 

Being  provided  with  a  good  fector,  open  it  to  the 
radius  CA  in  the  line  of  chords  ;  and  taking  from 
thence  the  chord  of  234  degrees  in  your  compaffes,  fet 
it  off  both  ways  from  H,  to  g  and  to  h,  in  the  peri- 
phery of  the  femidifk;  and  draw  the  ftraight line gVh, 
in  which  the  north  pole  of  the  difk  will  be  always 
found. 

When  the  fun  is  in  Aries,  Taurns,  Gemini,  Can- 
cer, Leo,  and  Virgo,  the  north  pole  of  the  earth  is  en- 
lightened by  the  fun  ;  but  whilft  the  fun  is  in  the  other 
fix  figns,  the  fouth  pole  is  enlightened,  and  the  north 
"pole  is  in  the  dark. 

And  when  the  fun  is  in  Capricorn,  Aquarius,  Pif- 
ces,  Aries,  Taurus,  and  Gemini,  the  northern  half  of 
the  earth's  axis  C  XII  P  lies  to  the  right  hand  of  the 
axis  of  the  ecliptic,  as  feen  from  the  fun  ;  and  to  the 
left  hand,  whilft  the  fun  is  in  the  other  fix  figns. 

Open  the  fector  till  the  radius  (or  diftance  of  the 
two  oo's)  of  the  fines  be  equal  to  the  length  of  V  h, 
and  take  the  fine  of  the  fun's  diftance  from  the  fol- 
ftice  (770  49'  48")  as  nearly  as  you  can  guefs,  in  your 
compalfes,  from  the  line  of  fines,  and  fet  off  that 
diftance  from  V  to  P  in  the  line  gV  h,  becaufe  the 
earth's  axis  lies  to  the  right  hand  of  the  axis  of 
the  ecliptic  in  this  cafe,  the  fun  being  in  Aries  ;  and 
draw  the  ftraight  line  C  XII  P  for  the  earth's  axis, 
of  which  P  is  the  north  pole.  If  the  earth's  axis 
had  lain  to  the  left  hand  from  the  axis  of  the  eclip- 
tic, the  diftance  VP  would  have  been  fet  off  from  V 
towards  g. 

To  draw  the  parallel  of  latitude  of  any  given  place, 
as  fuppofe  London,  or  the  path  of  that  place  on"  the 
earth's  enlightened  dilk  as  feen  from  the  fun,  from  fun- 
-rife  till  fun -fet,  take  the  following  method. 

Subtract  the  latitude  of  London,  51°^  from  900, 
and  the  remainder  38°.^  will  be  the  co-latitude,  which 
take  in  your  compaffes  from  the  line  of  chords,  making 


CA  or  CB  the  radius,  and  fet  it  from  /;  (Where  the  Of  calcuk- 
earth's  axis  meets  the  periphery  of  the  dilk)  to  VI  and  tiogEcli},- 
VI,    and   draw  the  occult  or  dotted   line   VI  K  VI.  fes>  *c- 
Then,  from  the  points  where  this  liae  aaeots  the  earth's  V 
difk,  fet  off  the  chord  of  the  foci's  declination  40  49' 
ts  D  and  F,  and  to  E  and  G,  aad  connect,  thefe  points 
by  the  two  occult  lines  F  XII  G  and  DL£. 

Bifect  LK  XII  in  JK,  and  through  the  .point  K 
draw  the  black  line  VI  K  VI.  Then  making  CB  the 
radius  of  a  line  of  lines  on  the  fector,  take  the  co-lati- 
tude of  London  38%  from  the  fines  in  your  compares, 
and  fet  it  both  ways  from  K  to  VI  and  VI.  Thefe 
hours  will  be  juft  in  the  edge  of  the  difk  at  the  equi- 
noxes, but  at  no  other  time  in  the  whole  year. 

With  the  extent  K  VI  taken  into  your  cwnpaoTes, 
fet  one  foot  in  K  (in  (he  black  line  below  the  occult 
one)  as  a  centre,  and  with  the  other  foot  defcribe  the 
femicircle  VI  789  10,  8cc.  and  divide  it  into  12  equal 
parts.  Then  from  thefe  points  of  divifion  draw  the 
occult  lines  7/,  So,  yn,  &c.  parallel  to  the  earth's  axis 
C  XII  P. 

With  the  fmall  extent  K  XII  as  a  radius,  defcribe 
the  quadrantal  arc  Xlif,  and  divide  it  into  fix  equal 
parts,  as  XII  a,  ab,  be,  cd,  de,  and  ef;  and  through 
the  divifion-points  a,  b,  c,  d,  e,  draw  the  occult  lines 
VII  e  V,  VIII  d  IV,  IX  c  III,  X  b  II,  and  XI  a  I, 
all  parallel  to  VI K  VI,  and  meeting  the  former  occult 
lines  7  p  8  0,  &c.  in  the  points  VII  VIII  IX  X  XI, 
V  IV  111  II  and  I :  which  points  (hall  mark  the  feve- 
ral  filiations  of  London  on  the  earth's  difk,  at  thefe 
hours  reflectively,  as  feen  from  the  fun  ;  and  the  ellip- 
tic curve  VI  VII  VII,  &c.  being  drawn  through  thefe 
points,  fhall  reprefent  the  parallel  of  latitude,  or  path  of 
London  on  the  dilk,  as  feen  from  the  fun,  from  its 
rifing  to  its  fetting. 

N.  B.  If  the  fun's  declination  had  been  fouth,  the 
diurnal  path  of  London  would  have  been  on  the  up- 
per fide  of  the  line  VI  K  VI,  and  would  have  touched 
the  line  DLE  in  L.  It  is  requifite  to  divide  the  ho- 
rary fpaces  into  quarters  (as  fome  are  in  the  figure), 
and,  if  poffible,  into  minutes  alfo. 

Make  CB  the  radius  of  a  line  of  chords  on  the  fee- 
tor,  and  taking  therefrom  the  chord  of  50  35',  the 
angle  ef  the  moon's  vilible  path  with  the  ecliptic,  fet 
it  off  from  H  to  M  on  the  left  hand  of  CH,  the  axis 
of  the  ecliptic,  becaufe  the  moon's  latitude  is  north 
afcending.  Then  draw  CM  for  the  axis  of  the  moon's 
orbit,  and  bifect  the  angle  MCH  by  the  right  line  Cz. 
If  the  moon's  latitude  had  been  north  defcending,  the 
axis  of  her  orbit  would  have  been  on  the  right  hand 

from  the  axis  of  the  ecliptic. N.  B.  The  axis  of 

the  moon's  orbit  lies  the  fame  way  when  her  latitude 
is  fouth  afcending  as  when  it  is  north  afcending  ;  and 
the  fame  way  when  fouth  defcending  as  when  north 
defcending. 

Take  the  moon's  latitude  40'  18"  from  the  fcale 
C  A  in  your  compaffes,  and  fet  it  from  i  to  *  in  the 
bifecting  line  Cz,  making  ix  parallel  to  Cy  :  and  thro' 
x,  at  right  angles  to  the  axis  of  the  moon's  orbit  CM, 
draw  the  ftraight  line  N  wxyS  for  the  path  of  the  pe- 
numbra's centre  over  the  earth's  difk. — The  point  iv, 
in  the  axis  of  the  moon's  orbit,  is  that  where  the  pe- 
numbra's centre  approaches  neareft  to  the  centre  of  the 
earth's  difk,  and  consequently  is  the  middle  of  the  ge- 
neral eclipfe :  the  point  .%•  is  that  where  the  conjunction 

ef 
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Of  cakula-  of  the  fun  and  moon  falls,  according  to  equal  time  by 
ting  Eclip-  the  tables ;  and  the  pointy  is  the  ecliptical  conjunction 
es,  &c.      0f  the  fun  and  moon. 

*  Take  the  moon's  true  horary  motion  from  the  fun, 

27'  54",  in  your  compafles,  from  the  fcale  CA  (every 
divifion  of  which  is  a  minute  of  a  degree),  and  with 
that  extent  make  marks  along  the  path  of  the  penum- 
bra's centre ;  and  divide  each  fpace  from  mark  to  mark 
into  fixty  equal  parts  or  horary  minutes,  by  dots ;  and 
fet  the  hours  to  every  60th  minute  in  fuch  a  manner, 
that  the  dot  fignifying  the  inflant  of  new  moon  by  the 
tables,  may  fall  into  the  point  x,  halfway  between  the 
axis  of  the  moon's  orbit  and  the  axis  of  the  ecliptic  ; 
and  then,  the  reft  of  the  dots  will  fhow  the  points  of 
the  earth's  difk,  where  the  penumbra's  centre  is  at  the 
inftants  denoted  by  them,  in  its  tranfit  over  the  earth. 
Apply  one  fide  of  a  fquare  to  the  line  of  the  penum- 
bra's path,  and  move  the  fquare  backwards  and  for- 
wards until  the  other  fide  of  it  cuts  the  fame  hour  and 
minute  (as  at  m  and  m)  both  in  the  path  of  London 
and  in  the  path  of  the  penumbra's  centre  ;  and  the  par- 
ticular minute  or  inflant  which  the  fquare  cuts  at  the 
fame  time  in  both  paths,  fliall  be  the  inflant  of  the  vi- 
fible  conjunction  of  the  fun  and  moon,  or  greatefl  ob- 
juration of  the  fun,  at  the  place  for  which  the  construc- 
tion is  made,  namely,  London,  in  the  prefent  example ; 
and  this  inflant  is  at  47^  minutes  paft  ten  o'clock  in  the 
morning ;  which  is  1 7  minutes  five  feconds  later  than 
the  tabular  time  of  true  conjunction. 

Take  the  fun's  femidiameter,  16'  6",  in  your  com- 
pares, from  the  fcale  CA,  and  fetting  one  foot  in  the 
path  of  London,  at  m,  namely  at  47^  minutes  paft  tea, 
with  the  other  foot  defcribe  the  circle  UY,  which  fhall 
reprefent  the  fun's  difk  as  feen  from  London  at  the 
greateft  obfeuration. — Then  take  the  moon's  femidia- 

»  meter,  14'  57",  in  your  compaffes  from  the  fame  fcale  j 

and  fetting  one  foot  in  the  path  of  the  penumbra's  cen- 
tre at  m,  in  the  47^  minute  after  ten,  with  the  other 
foot  defcribe  the  circle  TYfor  the  moon's  difk,  as  feen 
from  London,  at  the  lime  when  the  eclipfe  is  at  the 
greateft,  and  the  portion  of  the  fun's  difk  whiGh  is  hid 
or  cut  off  by  the  moon's  will  (how  the  quantity  of  the 
eclipfe  at  that  time  ;  which  quantity  may  be  meafured 
on  a  line  equal  to  the  fun's  diameter,  and  divided  into 
12  equal  parts  for  digits. 

Laflly,  take  the  femidiameter  of  the  penumbra,  31'  3", 
from  the  fcale  CA  in  yeur  compaffes;  and  fetting  one 
foot  in  the  line  of  the  penumbra's  central  path,  on  the 
left  hand  from  the  axis  of  the  ecliptic,  direct  the  other 
font  toward  the  path  of  London  ;  and  carry  that  extent 
backwards  and  forwards  till  both  the  pointsof  the  com- 
paffes fall  into  the  fame  inftants  in  both  the  paths  :  and 
thefe  inftants  will  denote  the  time  when  the  eclipfe  be- 
gins at  London. — Then,  do  the  like  on  the  right  hand 
of  the  axis  of  the  ecliptic  ;  and  where  the  points  of  the 
compaffes  fall  into  the  fame  inftants  in  both  of  the  paths, 
they  will  fliow  at  what  time  the  eclipfe  ends  at  London. 

Thefe  trials  give  20  minutes  after  nine  in  the  morning 
for  the  beginning  of  the  eclipfe  at  London,  at  the  points 
N  and  O  ;  47^  minutes  after  ten,  at  the  points  m  and 
ti,  for  the  time  of  greateft  obfeuration ;  and  t8  minutes 
after  twelve,  at  R  and  S,  for  the  time  when  the  eclipfe 
tnds  ;  according  to  mean  or  equal  time. 

From  thefe  times  we  may  fubtract  the  :quation  of 
natural  days,  &c.  3  minutes  48  feconds,  in  leap- 
year  April  1,  and  we  fliall  have  the  apparent  times  ; 
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namely,  9  hours  16  minutes  12  feconds  for  the  be-  Of  cakula. 
ginning  of  the  eclipfe,  10  hours  43  minutes  42  feconds  ting  Edip- 
for  the  time  of  greateft  obfeuration,  and  1 2  hours  1 4  k'»  &c- 
minutes  12  feconds  for  the  time  when  the  eclipfe  ends. 
But  the  beft  way  is  to  apply  this  equation  10  ihe  true 
equal  time  of  new  moon,  before  the  projection  be  begun  ; 
as  is  done  in  Example  I.     For  the  motion  or  pofitian  of 
places  on  the  earth's  difk  anfwer  to  apparent  or  folar  time. 

In  this  conftruction  it  is  fuppofed,  that  the  angle 
under  which  the  moon's  difk  is  feen,  during  the  whole 
time  of  the  eclipfe,  continues  invariably  the  fame  ;  and 
that  the  moon's  motion  is  uniform  and  rectilineal  du- 
ring that  time.  But  thefe  fuppofitions  do  not  exactly 
agree  with  the  truth ;  and  therefore,  fuppofing  the  e- 
lements  given  by  the  tables  to  be  accurate,  yet  the 
times  and  phafes  of  the  eclipfe,  deduced  from  its  con- 
ftruction, will  not  anfwer  exactly  to  what  pafTeth  in 
the  heavens ;  but  may  be  at  leafl  two  or  three  minutes 
wrong,  though  done  with  the  greateft  care.  More- 
over, the  paths  of  all  places  of  conliderable  latitudes, 
are  nearer  the  centre  of  the  earth's  difk,  as  feen  from 
the  fun,  than  thofe  conftructions  make  them  :  becaufe 
the  difk  is  projected  as  if  the  earth  were  a  perfect  fph ere 
although  it  is  known  to  be  a  fpheroid.  Confequently, 
the  moon's  fhadow  will  go  farther  northward  in  all 
places  of  northern  latitude,  and  farther  fouthward  in 
all  places  of  fouthern  latitude,  than  it  is  fhown  to  do 
in  thefe  projections. — According  to  Meyer's  Tables, 
this  eclipfe  was  about  a  quarter  of  an  hour  fooner  than 
either  thefe  tables,  or  Mr  Flamftead's  or  Dr  Halley's, 
make  it,  and  was  not  annular  at  London.  But  M.  de 
la  Caille's  make  it  almoft  central. 

The  projection  of  lunar  eclipfes. 

When  the  moon  is  within  12  degrees  of  either  of      47 1 
her  nodes  at  the  time  when  fhe  is  full,   fhe  will  be 
eclipfed,  otherwife  not. 

We  find  by  example  fecond,  page  562,  that  at  the 
time  of  mean  full  moon  in  May  1762,  the  fun's  diftance 
from  the  afcending  node  was  only  40  49'  35";  and  the 
moon  being  then  oppofite  to  the  fun,  muft  havebeenjuft 
as  nearher  defcending  node,  and  was  therefore  eclipfed. 
The  elements  for  conftrncting  an  eclipfe  of  the 
moon,  are  eight  in  number,  as  follow: 

1.  The  true  time  of  full  moon;  and  at  that  time.       47s 
2.  The  moon's  horizontal  parallax.     3.  The  fun's  fe- 
midiameter.   4.  The  moon's.    5.  The  femidiameter  of 

the  earth's  fhadow  at  the  moon.  6.  The  moon's  la- 
titude. 7.  The  angle  of  the  moon's  vilible  path  with 
the  ecliptic.     8.  The  moon's  true  horary  motion  from 

the  fun. Therefore, 

\.  To  find  the  true  time  of  new  or  fill  tnoon.     Work       473 
as  already  taught  in  the  precepts. — Thus  we  had  the 
true  time  of  full  moon  in  May  1762  (See  Example  IT. 
page  562)   on  the  8th  day,  at  jo  minutes  50  feconds 
paft  three  o'clock  in  the  morning. 

2.  To  find  the  ?noon's  horizontal  parallax.     Enter       4j4 
Table  XVII.  with  the  moon's  mean  anomaly  (at  the 
above  fal I )  9s  2°  42'  42",  and  thereby  take  out  her 
horizontal  parallax,  which  by  making  the  requifite 
proportions,  will  be  found  to  be  57'  23". 

3.  4.  Tofindthefemidiametersofthefunandmoon.        475 
Enter  Table  XVII.  with   their  refpective  anomalies, 

the  fun's  being  10s  70  27'  4J"  (by  the  above  example) 
and  the  moon's  9s  2°  42'  42";  and  thereby  take  out 
their  refpective  femidiameters;  the  fun's  15'  56",  and 
the  moon's  15'  38". 

4  C  J.  T» 
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5.  To  find  the  femidiamettr  of  the  earth's  fliadow  at  the 
moon.  Add  the  fun's  horizontal  parallax,  which  is 
always  10",  to  the  moon's  which  in  the  prefent  cafe 
is  $7'  23",  the  fum  will  be  57'  33",  from  which  fub- 
tracl:  the  fun's  femidiameter  ij'  56",  and  there  will 
remain  41'  36"  for  the  femidiameter  of  that  part  of 
the  earth's  fliadow  which  the  moon  then  paffes  through;. 

6.  To  find  the  moon's  latitude.  Find  the  fun's  true 
diftance  from  the  afcending  node  (as  already  taught 
in  page  566)  at  the  true  time  of  full  moon  ;  and  this 
diftance  increafed  by  fix  figns,  will  be  the  moon's  true 
diftance  from  the  fame  node  j  and  confequently  the  ar- 
gument for  finding  her  true  latitude,  as  mown  in  p.  566. 

Thus,  in  Example  II.  the  fun's  mean  diftance  from 
the  afcending  node  was  o5  40  49'  35",  at  the  time  of 
mean  full  moon  :  but  it  appears  by  the  example,  that 
the  true  time  thereof  was  fix  hours. 33  minutes  38  fe- 
conds  fooner  than  the  mean  time  ;  and  therefore  we 
mult  fubtraft  the  fun's  motion  from  the  node  (found 
in  Table  XII.)  during  this  interval,  from  the  above 
mean  diftance  os  40  49'  35",  in  order  to  have  his 
mean  diftance  from  it  at  the  true  time  of  full  moon. 
Then  to  this  apply  the  equation  of  his  mean  diftance 
from  the  node,  found  in  Table  XV.  by  his  mean  ano- 
maly 10s  70  27'  45"  ;.  and  laftly  add  fix  figus  :  fo  (hall 
the  moon's  true  diftance  from  the  afcending  node  be 
found  as  follows  : 
Sun  from  node  at  mean  full  moon 

f       6  hours 
His  motion  from  it  in      <     33  minutes 
C     38  feconds 
Sum,  fubtract.  from  the  uppermoft  line 
Remains  his  mean  diftance  at  true  full  moon 
Equation  of  his  mean  diftance,  add 
Sun's  true  diftance  from  the  node 
To  which  add 

And  the  fum  -will  be  6     6     10     3a 

Which  is  the  moon's  true  diftance  from  her  afcending 
node  at  the  true  time  of  her  being  full  ;  and  confe- 
quently the  argument  for  finding  her  true  latitude  at 
that  time. — Therefore,  with  this  argument,  enter 
Table  XVI.  making  proportions  between  the  lati- 
tudes belonging  to  the  6th  and  7th  degree  of  the  ar- 
gument at  the  left  hand  (the  figns  being  at  top)  for  the 
10'  32*  and  it  will  give  32'  21"  for  the  moon's  true  lati- 
tude, which  appears  by  the  table  to  be  fouth  defcending. 

7.  To  find  the  angle  of  the  moon's  vifible  path  with  the 
ecliptic.  This  may  beftatedat  50  35'j  without  any  er- 
ror of  confequence  in  the  projection  of  the  eclipfe. 

8.  To  find  the  moon's  true  horary  motion  fr om  the  fun. 
With  their  refpeetive  anomalies  take  out  their  horary 
motions  from  Table  XVII.  and  the  fun's  horary  mo- 
tion fubtracled  from  the  moon's  leaves  remaining  the 
moon's  true  horary  motion  from  the  fun  :  in  the  pre- 
fent cafe  30'  52". 

Now  collecl:  thefe  elements  together  for  ufe. 

D.  H.  M.  S. 
I.  True  time  of  full  moon  in  May,  176a  8  3  50  50 
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a.  Moon's  horizontal  parallax 

3.  Sun's  femidiameter 

4.  Moon's  femidiameter 

5.  Semidiameter  of  the  earth's  fhadow  at  the  moon 

6.  Moon's  true  latitude,  fouth  defcending 

7.  Angle  of  her  vifible  path  with  the  ecliptic 
2.  Her  true  horary  motion  from  the  fun 

Thefe  elemems  being  found  for  the  conftruction  of 
the  moon's  eclipfe  in  May  1  762,  proceed  as  follows  : 
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Make  a  fcale  of  any  convenient  length,  as  WX  Of  calcula- 
(fig.  201.),  and  divide  it  into  60  equal  pans,  each  part  tinS  ecliP- 
ftanding  for  a  minute  of  a  degree,  fr'  &c'    . 

Draw  the  right  line  ACB  (fig.  202.)  for  part  of  the 
ecliptic,  and  CD  perpendicular  thereto  for  the  fouth- 
ern part  of  its  axis ;  the  moon  having  fouth  latitude. 

Add  the  femidiameters  of  the  moon  and  earth's  flia- 
dow together,  which  in  this  eclipfe  will  make  57' 
ij";  and  take  this  from  the  fcale  in  your  compafles, 
and  fetting  one  foot  in  the  point  C  as  a  centre,  with 
the  other  foot  defcribe  the  femicircle  ADB ;  in  one 
point  of  which  the  moon's  centre  will  be  at  the  begin- 
ning of  the  eclipfe,  and  in  another  at  the  end  thereof. 
Take  the  femidiameter  of  the  earth's  fliadow,  41' 
37",  in  your  compalfes  from  the  fcale,  and  felting  one 
foot  in  the  centre  C,  with  the  other  foot  defcribe  the 
femicircle  KLM  for  the  fouthern  half  of  the  earth's  flia- 
dow, becaufe  the  moon's  latitude  is  fouth  in  this  eclipfe. 

Make  CD  equal  to  the  radius  of  a  line  of  chords  on 
the  fector,  and  fet  off  the  angle  of  the  moon's  vifible 
path  with  the  ecliptic,  50  35',  from  D  to  E,  and  draw 
the  right  line  CFE  for  the  fouthern  half  of  the  axis  of 
the  moon'sorbitlyingto  the  right  hand  from  the  axis  of 
the  ecliptic  CD,becaufethe  moon's  latitude  is  fouth  de- 
fcending.— It  would  have  been  the  fame  way  (on  the 
other  fide  of  the  ecliptic)  if  her  latitude  had  been  north 
defcending ;  but  contrary  in  both  cafes,  if  her  latitude 
had  been  either  north  afcending  or  fouth  afcending. 

Bifeft  the  angle  DCE  by  the  right  line  Cg;  in 
which  line  the  true  equal  time  of  oppofition  of  the  fim 
and  moon  falls,  as  given  by  the  tables. 

Take  the  moon's  latitude,  32'  21"  from  the  fcale 
with  your  compaiTes,  and  fet  it  from  C  to  G,  in  the 
line  CG^ ;  ond  through  the  point  G,  at  right  angles 
to  CFE,  draw  the  right  line  PEGFN  for  the  path  of 
the  moon's  centre.  Then,  F  fliall  be  the  point  in  the 
earth's  fliadow,  where  the  moon's  centre  is  at  the 
middle  of  the  eclipfe  :  G,  the  point  where  her  centre 
is  at  the  tabular  time  of  her  being  full ;  and  H,  the 
point  where  her  centre  is  at  the  inftant  of  her  ecliptical 
oppofition. 

Take  the  moon's  horary  motion  from  the  fun,  30' 
52",,  in  your  compafles  from  the  fcale;  and  with  that 
extent  make  marks  along  the  line  of  the  moon's  path 
PGN :  then  divide  each  fpace  from  mark  to  mark,  in- 
to 60  equal  parts,  or  horary  minutes,  and  fet  the  hours 
to  the  proper  dots  in  fuch  a  manner,  that  the  dot  fig- 
nifying  the  inftant  of  full  moon  (viz.  50  minutes  50 
feconds  after  III  in  the  morning)  may  be  in  the  point 
G,  where  the  line  of  the  moon's  path  cuts  the  line  that, 
bifecls  the  angle  DCE. 

Take  the  moon's  femidiameter,  15'  38",  in  your 
compafles  from  the  lcale,  and  with  that  extent,  as  a  ra- 
dius, upon  the  points  N,  F,  and  P,  as  centres,  defcribe 
the  circle  Q  for  the  moon  at  the  beginning  of  ihe 
eclipfe,  when  file  touches  the  earth's  fliadow  at  V;  the 
circle  R  for  the  moon  at  the  middle  of  the  eclipfe  ;  and 
the  circle  S  for  the  moon  at  the  end  of  the  eclipfe,  juft 
leaving  the  earth's  fliadow  at  W. 

The  point  N  denotes  the  inftant  when  the  eclipfe 
began,  namely,  at  15  minutes  10  feconds  after  II  in 
the  morning:  the  point  F  the  middle  of  the  eclipfe  at 
47  minutes  44  feconds  paft  III;  and  the  point  P  the 
the  end  of  the  eclipfe,  at  18  minutes  after  V. — At  the 
greatest  objuration,  the  moon  v,  as  10  digits  eclipfed. 
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TABLE  I.  The  mean  Time  of  New  Moon,  in  March,  Old  Style ;  with  the  mean  sliiomalies  of  the  Sun  and  Moan,  an 
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mean  Diftance  from  the  Moon's  afcsnding  Node,  from  A.  D.   1700  to  A.  D.   1800  inclufive. 
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118. 122363404320 

147.652954255401 
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295.30590851080 
590.61 181 702160 

885.91772553240 

1181. 22363404320 
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fABLE  VI.  The firji  mean  New  Moon,  with  the  mean 
Anomalies  of  the  Sun  and  Moon,  and  the  Sun's  mean 
Diflancefromthe  Afcending  Node,  next  after  complete 
Centuries  of  Julian  years. 
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Argument.     Moon's  equaled  Anomaly. 
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Argument.     Sun's  mean  Anomaly. 
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Plate  LXXXV] 


ASTRONOMY. 


EXPLANATION   and    USE   op  the   SOLAR 
and    LUNAR    TABLES. 

Use  of  the  Tables  of  the  Equation  <j/Time. 

Problem     I. 
To  convert  apparent  time  into  mean  time,  and  the  contrary. 

SINCE  the  place  of  the  Sim's  apogee  does  not  remain  fixed 
in  the  fame  point  of  the  ecliptic,  but  goes  forward  i'  6" 
every  year,  and  confequently  about  a  degree  in  5$  years,  the 
(ame  equation  of  time  will  not  ferve  accurately  for  many  yearscon- 
tinuancc.  To  remedy  this  defedt,  we  have  here  given  two  tables, 
one  adapted  to  the  16th  year  of  this  century,  at  which  time  the 
Sun's  apogee  was  in  8°  55,  the  other  to  the  year  1771,  when 
the  Sun's  apogee  was  in  90  05.  Whence  the  equation  of  time 
may  be  readily  found  by  proportion  ;  and  that  with  fufficient 
accuracy,  not  only  for  any  intermediate  year,  but  alfo  for  thofe 
preceding  and  following,  provided  they  are  not  diltant  from  thefe 
»bove  60  or  100  years.  The  ufe  of  tables  of  this  kind  is  fo  fa- 
miliar to  aftronomers,  that  it  feems  unneceffary  to  enter  into  any 
further  explanation  of  thefe;  we  fhall  therefore  only  remark, 
that  the  titles  of  the  equation  or  algebraic  figns  Handing  over 
them  are  what  are  to  be  ufed  for  turning  apparent  into  mean  time: 
but  the  contrary  are  to  be  ufed  for  turning  mean  into  apparent 
lime. 

Ex  a  m  p  l  e . 

In  the  year  1756,  April  30,  23*.  20'.  28",  apparent  time,  the 
Sun's  place  was  obferved  i*.  ii°.  25'  8",6  ;  the  equation  of  time 
and  the  mean  time  are  required. 

With  the  given  place  of  the  Sun,  the  equation  of  time  anfwer- 
ing  to  the  year  1 716  is  had  =  —  3'.  18" ;  and  anfwering  to  the 
year  1771= — 3'  12";  and  confequently  to  the  given  year  it 
will  be  ■= — 3'  I4";and  thercforethe  mean  time  is  23h.  17'.  14". 

Scholium  I. 
But  if  the  equation  of  time  be  required  either  more  accurately 
or  for  a  time  above  100  years  diltant  from  the  limits  of  the 
tables,  the  mean  longitude  of  the  Sun  mult  be  found  reckoned 
from  the  true  equinox,  and  his  true  right  afcenfion  by  Prob.  III. 
and  VII.  which  follow  hereafter,  and  the  difference  between  the 
two  is  to  be  converted  into  time  of  the  primum  mobile.  And  if 
the  right  afcenfion  is  greater  than  the  mean  longitude,  the  equa- 
i«ion  fo  found  is  additive  to  apparent  time,  otherwife  fubftractive. 

Scholium  II. 
I  fay  that  the  true  equation  of  time  is  to  be  found  by  convening 
the  difference  abovementioned  into  time  of  the  primum  mobile, 
»nd  not  into  mean  folar  time.  For  though  the  learned  De  La 
faille  prefcribes  the  latter  method  in  his  Solar  Tables,  yet  it  is 
■»afy  to  dcmonflrate  that  the  former  method  is  the  true  one. 

Use  of  the  Catalogue  of  Places. 

P  R  Oi  L  E  M       II. 

To  convert  the  time  of  the  given  place  into  the  time  of  the  meridi- 
an of  the  tablet,  or  the  contrary-. 

There  is  given  in  a  feleer  catalogue  the  difference  in  time  of 
the  meridians  of  60  famous  places  from  the  meridian  of  the  ta- 
bles, marked  with  the  fign  ■+•  or — ,  the  firll  of  which  denotes 
the  place  to  be  well  of  Greenwich,  and  the  latter  (hews  it  to  be 
*aft  of  the  fame.  Thefe  figns  are  to  be  ufed  if  the  time  of  the 
given  place  is  to  be  reduced  into  Greenwich  time  ;  but  the  con- 
trary if  Greenwich  time  is  to  be  reduced  into  time  of  the  given 
place. 

Vol.  II. 


Example. 

Let  the  time  at  Gottingeu  be  given  6\  9'.  38*,  the  time  that 
anfwers  to  it  under  the  meridian  of  Greenwich  is  required  ? 

h     »      11 
Since  the  difference  in  tiuie  of  the  meridians  of  7 

Gottingen  and  Greenwich,  by  catalogue,  is  3     '       '       ~ 

Subtract  it,  on  account  of  the  fign  — ,  from  the  \,  „ 

given  time         -         -  -  -         .       j     "    9  •  3 

The  remainder  is  the  Greenwich  time  required     5  .  30  .    6 

Scholium  I. 
I  deduced  the  differences  afcribed  to  the  cities  of  France 
and  the  Netherlands  from  the  geometrical  meafure  of  the  French 
mathematicians,  making  allowance  at  the  fame  time  for  the  fphe- 
roiiikal  figure  of  the  earth.  The  fituaikm  of  the  cities  in  Ger- 
many and  fome  others  I  fettled  with  particular  care  from  eclipfes 
of  the  Sun  and  occultations  of  fixed  ftars  by  the  Moon.  The  reft 
I  either  determined  from  eclipfes  of  Jupiter's  fatcllitts  and  ec- 
lipfes of  the  Moon,  or,  where  this  could  not  be  done,  retained 
them  as  they  are  given  in  the  Connoiffance  dei  Temps. 

Scholium  II. 
In  the  fame  catalogue  are  infertcd  the  latitudes  of  the  places, 
concerning  the  ufe  of  which,  as  well  known,  it  is  fuperfluous  to 
add  any  thing.  The  latitude  of  Gottingen,  as  given  in  the  cata- 
logue, is  that  of  the  obfervatory  of  this  city;  the  laritude  of  Nu- 
remberg is  adjufted  to  Hoffman's  houfe,  famous  for  the  ihop  of 
geographical  maps.  I  deduced  both,  but  particularly  that  of  Got- 
tingen, from  my  own  obfervations.  Concerning  that  of  Nurem- 
berg, See  Com.  Soc.  Reg.  Gotting.  torn.  I.  p.  373. 

Use  and  Explanation  of  the  Tables  of  the  Motion  of 

the  Sun. 

Problem     III. 

To  find  the  true  longitude  of  the  Sun  at  any  afiigned  time  by  the 

meridian  of  the  Greenwich  obfervatory. 

1.  From  the  table  of  epoches,  take  out  theepochesof  the  mean 
longitude  of  the  Sun,  the  apogee,  and  the  numbers  I,  II,  III,  IV, 
for  the  given  year  ;  or,  if  that  is  not  there  to  the  neareft  year  that 
is  let  down  preceding  the  given  year  ;  underneath  which  place 
the  mean  motions  anfwering  to  the  number  of  years  elapfed  fmcc 
the  epoch  to  the  given  time. 

2.  Under  thefe  write  down  in  order  the  mean  motions  for  the 
day  of  the  month,  and  for  the  hours,  minntes,  and  feconds. 

3.  Add  up  the  numbers  of  the  feveral  columns,  rejecting  12  S. 
or  any  multiple  thereof,  if  they  (hould  occur,  from  the  two  firft 
columns,  and  rejecting  thoufands  from  num.  I,  II,  III,  IV,  if  they 
arife.  And  thus  the  mean  longitude  of  the  Sun  will  be  obtained 
to  the  afligned  time  in  the  firft  column,  the  longitude  of  the  Sun's 
apogee  in  the  fecond  column,  and  in  the  others  the  numbers  pro- 
per for  finding,  the  corrections  arifing  from  the  actions  of  the 
Moon,  Jupiter,  and  Venus. 

4.  Subltract  the  longitude  of  the  apogee  from  the  mean  longi- 
tude of  the  Sun,  the  remainder  is  the  mean  anomaly  of  theSun. 

c.  With  this  anomaly  enter  the  table  of  the  equation  of  the 
Sun'scenrre,  and  takeout  the  equation  of  the^un's  centre  with  its 
proper  fign,  and  place  it  under  the  Sun's  mean  longitude. 

6.  With  the  numbers  I,  II,  IN,  IV,  enter  the  tablcs,-and  hav- 
ing found  the  hundreds  at  the  top  or  bottom,  and  the  tens  on 
the  fide,  take  out  the  correction  or  lefler  equations,  each  with 
their  proper  number  refpectively,  Without  neglecting  the  pro- 
portional p.m,  and  let  thefe  alfo  be  written  under  t-he  Sun's  mean 
longitude. 

7.  Apply  thefe  equations  according  to  their  titles  or  figns  to  the 
mean  longitude;  the  refult  is  the  true  longitude  of  the  Sun  re- 
quired. 

e'Jdd  ExAMTtS. 


R      O      N      O      M 


Ex  A  MP  LE. 

If  tlie  Sun's  true  longitude  be  required  to  the  year  17.56,  April 
30,  23h  17'.  14",  mean  time  at  Greenwich  j  the  calculation  per- 
formed according  to  the  foregoing  precepts  will  be  as  follows: 
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Scholium  I. 
The  longitude  thus  found  is  computed  from  the  true  vernal 
equinoctial  point,  becaufe  of  the  equation  of  the  equinoxes  being 
applied,  which  was  taken  out  with  number  IV.  But,  in  compu- 
ting the  planet's  and  the  moon's  place,  it  is  better  to  make  nfe  of 
the  Sun's  longitude  as  computed  from  the  mean  equinox,  till  their 
geocentric  longitude  is  found  ;  inwhich  cafe  therefore  that  equa- 
tion taken  out  with  number  IV.  Ihould  not  be  applied  till  then. 
Thus,  in  our  example,  the  Sun's  longitude  reckoned  from  the 

mean  equinox  would  be  Is.  ii°.  25'.  itV',7. 

j 
Scholium  II. 
When  I  was  conftructing  thefe  folar  tables,  I  had  in  my  view 
the  tables  of  that  learned  aftronomer  Lewis  de  la  Caille  (who 
merits  much  commendation  on  this  fubject)  publiflied  in  the  year 
1  758,  and  fent  me  as  a  prefent  from  him.  Upon  examining 
them  I  found  that  they  very  nearly  agreed  with  the  many  and 
careful  obfervations  made  by  myfelf  from  the  year  1756  forward 
with  an  excellent  mural  quadrant.  Wherefore  it  did  not  feem 
jieceffary  for  me  to  conftruct  folar  tables  intirely  new,  but  only 
(availing  myfelf  of  the  labours  of  this  illuftrious  aftronomer)  to 
correct  his  tables  as  far  as  my  obfervations  feemed  to  require. 
Accordingly  I  found  the  excentricity  of  the  Sun's  orbit,  and  con- 
fequently  the  equation  of  the  center,  to  require  no  fenfible  cor- 
rection. But,  as  to  the  epoches  of  the  mean  motion,  particularly 
thofe  of  the  Sun's  longitude,  I  could  not  make  them  agree  with 
my  obfervations,  till  I  had  diminiflied  the  faid  epoch  by  near  fe- 


ven  feconds.  Moreover  a  place  of  the  apogee  fomewhat  different 
from  his  feemed  to  agree  better  at  leaft  with  my  obfervations, 
which  why  I  mould  confide  lefs  in  than  thofe  of  others  did  not 
appear.  Laftly,  I  had  long  before  deduced  from  the  theory  of 
gravity  the  difturbanccsof  the  apparent  motion  of  the  Sun  caufed 
by  the  Moon,  Jupiter  and  Venus,  and  found  them  fuch  as  are  here 
reprefented,  befides  fome  other  fmaller  ones,  which,  being  ex- 
tremely difficult  to  obferve,  I  thought  might  be  conveniently  ne- 
glected in  calculation.  As  to  the  form  of  the  arguments  of  thefe 
fmall  corrections,  or  numbers  I,  II,  III,  and  IV,  I  have  rendered  it 
more  fimple  by  fuppofmg  the  circle  to  be  divided  into  1000  parts. 
Scholium     III. 

I  mull  not  pafs  over  without  mentioning  in  this  place,  that  all 
the  mean  motions  both  of  the  Sun  and  Moon  in  thefe  tables 
fuppofe  the  annual  motion  of  the  fixed  ftars  or  of  the  precefli- 
on  of  the  equinoxes  to  be  exactly  5o",3,  and  to  depend  there- 
on fo  much,  that,  if  it  ihould  appear  proper  to  ftate  the  motion  of 
preceffion  flower  or  quicker,  the  mean  motions  of  the  Sun  mull 
be  all  made  (lower  or  quicker  by  the  fame  quantity  :  and  there- 
fore you  cannot,  without  fubverting  the  whole  fabric  of  the  tables, 
increafe  or  diminifli  one  of  thefe  motions  and  at  the  fame  time 
leave  the  reft  unaltered.  Thus,  for  inftance,  if  the  mean  motion 
of  the  Sun,  which  I  make  in  60  Julian  years  to  be  o\  o°.  27'. 
49",8  over  and  above  the  intire  revolutions,  mould  feem  proper 
to  be  corrected  fo  as  to  agree  with  the  tables  of  the  learned  De 
la  Caille,  in  which  that  motion  is  found  lefs  by  i6",4,  this  cannot 
be  done  except  the  preceffion  of  the  equinoxes  in  60  years,  in- 
ftead  of  50'.  iS7'  as  it  is  in  the  tables,  be  reckoned  lefs  by  the 
fame  quantity  or  only  50'.  i*,6  ;  and  fo  much  ought  the  Moon's 
motion  alfo  to  be  corrected.  To  explain  the  matter  briefly,  I 
would  have  it  obferved,  that  the  mean  motions  of  the  Sun  and 
Moon  with  refpedt  to  the  fixed  ftars  are  laid  down  truly  in  thefe 
tables,  fo  that  there  fcarce  remains  a  doubt  of  a  few  feconds  in 
60  years ;  but  whether  they  are  alfo  laid  down  juftly  with  refpect 
to  the  equinoctial  points  muft  be  judged  of  from  the  motion  of  their 
preceffion,  which  being  Jo'.  18"  in  60  years,  according  to  the 
opinion  of  moft  modern  aftronomers,  the  affirmative  of  the  quef- 
tion  cannot  be  doubted. 

Scholium   IV. 

Whenever  therefore  any  phenomenon  is  concerned  depending 
on  the  relative  fituation  of  a  fixed  ftarand  the  Sun  and  Moon  ;  as 
for  inftance,  the  occulation  of  a  fixed  ftar,  the  motion  of  precef- 
fion aflumed  in  thefe  tables  muft  be  made  life  of  in  computing  the 
place  of  the  ftar.  For  this  purpofe  that  motion  is  added  to  the 
mean  motion  of  the  Sun,  that  the  calculator  may  not  be  left  in 
any  uncertainty,  nor  have  any  occafion  to  feek  for  it  elfewhere,  or 
lofe  any  time  in  computing  it. 

Scholium     V. 

To  the  fame  tables  of  the  mean  motions  of  the  Sim,  there  is  al» 
fo  added  the  motion  of  decreafe  of  the  obliquity  of  the  ecliptic, 
according  to  the  quantity  deduced  from  the  theory  of  gravity. 
Hence  the  mean  obliquity  of  the  ecliptic  is  eafily  found  to  any 
time,  provided  it  be  known  for  anyone  year.  Now,  from  my 
obfervations  made  with  great  care  with  an  excellent  mural  qua- 
drant, at  both  folftices,  in  the  years  1756,  57,  and  58, 1  find  the 
mean  obliquity  of  the  ecliptic  to  the  beginning  of  the  year  1756  to 
be  230.  28'.  16",  which  therefore  ihould  be  made  ufe  of  in  the 
prefent  cafe. 

Problem    IV. 
To  find  the  mean  and  true  obliquity  of  the  ecliptic  to  any  aligned 

time. 
1.  From  the  column  that  lies  fartheft  to  the  right  hand, 
take  out  the  decreafe  of  the  obliquity  of  the  ecliptic,  anfwering 
to  the  number  of  years  intervening  between  the  given  time  and 
the  year  1756;  which  add  to  23".  28'.  I6'',  if  the  given  time 
precedes  1756,  but  fubftruct,  if  it  follows  the  fame,  and  the  mean 

obliquity 


A 
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obliquity  of  the  ecliptic  will  be  obtained  to  the  beginning  of  the 
year;  which   is  ealily  reduced  to  the  elapfed  time  of  the  given 
year  by  fubftractingone  tenth  of  a  fecond  for  every  three  mouths. 
2.  By  means  of  the  tables  of  epoches  and  mean   motions, 
find  num.  IV.  with  which  take  out  the  equation  from  the  table 
intitled  Nutation,  and  apply  it  according  to  its  fign  to  the  mean 
obliquity  juil  found,  and  you  have  the  true  or  apparent  obliquity. 
Example. 
What  was  the  true  obliquity  of  the  ecliptic  in  the  beginning 
of  September  1671. 
Becaufe  from   this  year  to  the  year  1756  there  are  ") 

elapfed  85  years,  the   decreafe  of  the  obliquity  >      36", 8 
will  be  found  for  So  years         -  3 

For  5  years        -        -  2,3 


And  confequently  for  85  years  -  -  39,1 

Which  added  to  230.  28'.  i6",o  gives  the  mean  obliquity  of  the 
ecliptic  230.  28'  55" ,r,  and  in  the  month  of  September  230.  28'. 

54",8. 

Nosv  num.  IV.  to  the  epoch  1660  is          ...  386 

The  motion  for  11  years         -         -  591 

For  the  beginning  of  September  -       36 

,  Therefore  num.  IV.  to  the  given  time,  rejecting  1000,  is     13 
To  which  the  correfponding  correction  or  nutation  is  -\-^/,,6> 
which,  being  added  to  the  mean  obliquity  230.  28'.  54",8,  gives 
the  true  obliquity  230.  29'.  4*,4. 

Scholium    I. 
But  if  the  mean  obliquity  is  to  be  found  from  the  true,  it  is 
evident  that  the  nutation  muft  be  applied  with  a  contrary  hgn. 
Scholium    II. 
The  maximum  of  nutation  9",6,  according  to  which  this  table 
is  conftructed,  exceeds  a  little  that  which  is  commonly  aflumed, 
ihelawsof  attraction  requiring  fuch  increafe,  and  the  observa- 
tions at  the  fame  time  favouring  it. 

Problem     V. 

T »  find  the  logarithm  of  the  Sun's  diftance  from  the  earth  at  any 

ajjigned  time. 

1.  If  the  mean  anomaly  of  the  Sun,  with  the  numbers  I,  II, 
HI,  are  not  already  known  from  a  calculation  of  the  Sun's  longi- 
tude, they  mud  be  found  by  prob.  III.  1.2.  3.  4. 

2.  With  the  mean  anomaly  take  out  the  logarithm  of  the  dif- 
tance in  the  ecliptic  hypothefis. 

3.  To  this  apply  the  corrections  taken  with  the  numbers  I.  II. 
Ill,  out  of  their  refpective  tables,  the  refult  is  the  true  logarithm 
of  the  diftance. 

Example. 
In  the  example  of  prob.  III.  the  mean  anomaly  of  p 

theSuu  was  io\  i°.  2'.  49",  wherefore  the  un-  >    0.003836 
corrected  logarithm  is  -         -  j 

Num.  I.  69.  gives         -         -         -      +  IJ 

Num.11.  565.         -         -         -  _  8 

Num.  III.  813.  -      ■   -      —  5 


Therefore  the  logarithm  of  the  true  diftance     0.003838 
Scholium. 
Thefe  logarithms  are  adapted  to  a  mean  diftance  =  1,  where- 
jfore  to  prevent  the  logarithms  of  numbers  lefs  than  unity  from 
coming  out  negative,  their  index  is  fuppofed   to  be  increafed  by 
ten,  which  therefore  muft  be  again  rejected,  when  the  cafe  re- 
quires it. 

Problem    VI. 
To  find  the  apparent  femidiameter,  and  alfo  the  hourly  motion  of 
the  Sun,  to  any  ajjigned  time. 
Both  are  readily  had,  if  the  mean  anomaly  of  the  Sun  to  the 
(given  time  be  known  or  firft  found  by  prob.  Ill, 


Example. 
In  the  example  of  prob.  111.  the  mean  anomaly  of  •     »  .'  * 

the  Sun  was  ...  10.  1.2.  49 

Wherefore  the  apparent  femidiameter  of  the  Sun  is        15.  54,3 
And  his  true  hourly  motion  -  2.  25,2 

Scholium. 
The  femidiameter  of  the  Sun,  as  here  given,  is  fuited  to  the 
fuppofition  of  the  femidiameter  at  the  mean  diftance  being  16'. 
2", 8  j  which  quantity  I  have  inferred  from  above  1 30  obfervations 
made  with  the  mural  quadrant,  which  did  not  feem  ill-adapted 
for  this  purpofe. 

Problem     VII. 
The  longitude  of  the  Sun  or  any  point  of  the  ecliptic,  and  the  obli* 
quity  of  the  ecliptic  being  given,  to  find  the  correfponding  right 
afcenfion. 

r.  With  the  given  longitude  look  for  the  reduction  and  its  mu- 
tation or  change. 

2.  Say,  as  60"  :  is  to  this  mutation : :  fo  is  the  difference  be- 
tween 230.  28'.  i5",o  and  the  given  obliquity,  to  a  fourth  num- 
ber, which  added  to  thereductionjuft  found, if  the  given  obliquity 
be  greater  than  230.  28'.  i5",o,  or  fubftracted  from  it,  if  the  ob- 
liquity be  lefs,  will  give  the  reduction  corrected. 

3.  Therefore  apply  this  according  to  its  fign  to  the  longitude, 
and  you  will  have  the  right  afcenfion  required. 

Example. 

Let  the  longitude  of  the  Sun  be  given  i".  ii°.  25'.  io",3,  and 

the  obliquity  230.  28'.  7",o,  the  right  afcenfion  is  required. 

With  the  given  longitude  the  rednction  is  found  — 2°.  26'.  i9//,o 

And  its  mutation       ...         12,7 

Since  therefore  the  given  obliquity  differs  8*  from  230.  28r. 

15", o,  fayjasdo*  :  is  to  I2",7  :  :  fois^o:  toa4th  number,l",7, 

which  being  fubftracted, leaves  the  true  reduction — o'.2°  26/1 7",  3 

And  therefore  the  right  afcenfion  required  1  .8  .58  .53  ,0 

Or,     -       -     38.58.53,0 
Problem   VIII. 
The  right  afcenfion  of  the  Sun  or  a  point  of  the  ecliptic,  and  the 
obliquity  of  the  ecliptic  being  given,  to  find  the  correfponding  lon- 
gitude. 

1.  With  the  right  afcenfion  increafed  by  three  figns,  find  the 
proper  reduction  in  the  very  fame  manner  as  in  the  preceding 
problem,  for  the  given  obliquity  of  the  ecliptic,  and  from  the 
fame  table. 

2.  Apply  this  according  to  its  fign  to  the  given  right  afcenfion, 
and  the  required  longitude  will  be  found. 

Ex  AMPLE. 

If  the  given  obliquity  be  230.  28'.  77',o,  and  the  right  afcen- 
fion 380.  58'.  53", o,  or  1*.  8°.  58'.  53", o,  adding  three  figns  to 
this  we  (hall  have  4'.  8°.  58'.  53",o,  and  therefore  by  the  reduc- 
tion -t-  20.  26'.  ly"  ,1,  with  the  mutation  12", 9.  Then  fay,  as 
60"  :  is  to  i2",9  :  :  fo  is  the  difference  of  the  obliquities,  8"  :  to 
a  fourth  number,  i",7,  which,  fubftracted  from  +  20.  26'.  19" ',1, 
leaves  the  true  reduction  +  2°.  26'.  i7*,4;  hence  the  longitude 
required  is  i".  ii°.  25'.  io*,4. 

Problem     IX. 
The   obliquity  of  the  ecliptic,  and  the  longitude  of  the  Sun  or  a 
point  of  the  ecliptic  being  given,  to  find  the  correfponding  decli- 
nation. 

1.  With  the  given  longitude  find  the  declination  with  its  mu- 
tation or  change. 

2.  Say,  as  M1 :  is  to  this  mutation  : :  fo  is  the  difference  be- 
tween 230.  28'.  15", o,  and  the  given  obliquity:  to  a  fourth  num- 
ber, which  added  to  or  fubftracted  from  the  declination  juft  found, 
according  as  the  given  obliquity  is  greater  or  lefs  than  230.  28'. 
l5//,o,  will  give  the  declination  required  ;  which  will  be  north 
if  .narked  in  the  table  with  the  fign+,  but  fouth  if  difiinguiflied 
with  the  fign  — . 

Example* 
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Example. 
Let  the  loguude  be  i\  n°.  2j'.  io",3,  and  the  obliquity 
230.  28'.  7*,o,  the  declination  is  +  i$°.  16'.  l%" ,a,  and  the 
mutation  37", 7.  And  as  60"  :  is  to  37", 7  :  :  fo  is  8^0  to  a  fourth 
number,  5",0;  which,  becaufe  the  given  obliquity  is  lefs  than 
230.  28'  is",o,  nroft  be  fubitraeted  from  150.  16'.  gS'^oj  Hence 
the  true  declination  is  150.  16'.  33", o  +,  or  north. 


Problem   X. 

The  obliquity  of  the  ecliptic  and  declination  of  the  Sun  being  given, 
to  find  his  longitude. 

1.  Enter  the  table,  with  the  given  declination,  and  take  out 
the  mutation  anfwering  to  it. 

2.  With  this  mutation  and  the  difference  of  the  obliquities 
find,  as  in  the  preceding  problems,  a  fourth  number,  which  fub- 
ftract  from  the  given  declination,  if  the  given  obliquity  be  great- 
er than  230.  28'.  ij",o,  or  add,  if  it  be  lefs;  the  reiult  will  be 
the  declination,  fuch  as  it  would  be  if  the  obliquity  was  23°.  28'. 

15"- 

3.  With  this  declination  enter  the  fame  table  again,  and  by 
making  proportion  find  the  longitude. 

Ex  A  HFtE. 

On  the  firit  day  of  May  1756,  the  Sun's  declination  was  ob- 
ferved  i;°.  16'.  34",2  north,  and  the  obliquity  of  the  ecliptic 
was  230.  28'.  7".o,  the  longitude  of  the  Sun  is  required. 

Since  this  declination  has  the  mutation  37",7  afcribed  to  it  in 
the  table  :  fay,  as  60"  :  is  to  37", 7  : :  fo  is  8"  :  to  a  fourth  num- 
ber, 5",o;  therefore  the  declination  would  be  +  150  16'. 39", 2, 
if  the  obliquity  was  as  great  as  it  is  fuppefed  in  the  table ;  where- 
fore from  the  fame  table  the  longitude  of  the  Sun  will  be  found 
either  rs.  n°.  2J'.  n",4or4s.  180.  34'.  48",6;  but  fincc  in 
the  month  of  May  the  Sun  is  in  the  afcending  figns,  the  firft 
only  iu  this  cafe  is  the  true  one. 

Problem     XI. 
The  obliquity  of  the  ecliptic,  and  the  longitude  or  right  afcenfion 
of  any  point  of  the  ecliptic  being  given,  to  find  the  angle  between 
the  eclipticand  the  parallel  to  the  equator  pajjing  thro'  that  point. 

1.  If  it  be  the  longitude  which  is  given,  firit  find  the  right 
afcenfion  by  problem  VII. 

2.  With  the  right  afcenfion  fo  found,  or  given!  and  increafed 
by  three  figns,  find  the  declination  by  problem  IX.  which,  only 
with  the  change  of  its  name,  will  reprefent  the  angle  between  the 
ecliptic  and  the  parallel.     And  according  as  the  fign  is  -+-  or  — , 

^thc  ecliptic  will  afcend  above,  or  defcend  below  the  parallel. 
Example. 
Let  the  given  right  afcenfion  be  380.  j8'.  53*,o,  which,  in- 
creafed by  three  figns,  becomes  4'.  8°.  58'.  53' ',0.  Hence  by 
problem  IX.  for  the  obliquity  230.  28'.  7",o,  there  will  be  found 
180.  2'.  i'',4-t-,  wherefore  fo  much  the  ecliptic  is  inclined  to  the 
parallel,  and  afcends  above  it,  or  towards  the  north. 

Problem  XII. 
The  Sun's  diflance  from  the  zenith  being  given  to  find  his  parallax 

in  a  vertical  circle. 
This,  which  is  alfo  called  the  parallax  in  altitude,  is  eafily 
•found  from  its  proper  table,  and  is  ufeful  either  for  converting 
the  obferved  diltance  from  the  zenith  into  the  true,  or  the  con- 
trary. In  the  firit  cafe  it  is  to  be  fnbftracted  from,  and  in  the  lat- 
ter added  to,  the  diflance  from  the  zenith.  2 


Use  and  Explanation  of  the  Table  of  Astrononicai. 
Refractions. 

Problem    XIII. 

The  apparent  diflance  of  a  celeflial  objefl  from  the  zenith,  end  the 
temperature  of  the  air  /hewn  by  the  barometer  and  thermometer 
being  given,  to  find  the  refraliion. 

It  is  not  the  bulinefs  of  this  place  to  treat  largely  of  the  nature 
of  the  aftronomical  refraftions,  or  to  explain  the  whole  theory  of 
them.  But  fo  much  it  feems  proper  to  premife,  that  the  refrac- 
tions greatly  depend  on  the  viciffitudes  of  the  atmofphere,  and 
on  its  heat  and  elafticity  ;  and  therefore  it  is  neccflary  for  ob- 
fervers,  at  the  fame  time  that  they  obft  rve  the  altitude  or  zenith 
diflance  of  a  ftar,  to  take  notice  alfo  of  the  Hate  of  the  atmofphere 
as  fhewn  by  the  barometer  and  thermometer,  and  write  it  down 
in  their  journal.  For  fince  the  modern  practical  aftronomy  it 
brought  to  this  pitch,  as  to  be  almoft  wholly  employed  in  fearch- 
ing  out  little  niceties,  and  correcting  fmall  errors,  formerly  over- 
looked, fo  neither  is  it  proper  to  difregard  thofe,  which  may 
affect  obfervations  from  the  variablenefs  of  the  refractions.  My 
table,  which  ferves  for  computing  the  true  refractions  to  any  tem- 
perature of  the  air,  in  any  part  of  the  earth,  requires  the  height 
of  the  barometer  to  be  noted  to  twelfths  of  an  inch  or  lines  of  the 
Faris  foot,  and  the  height  of  the  thermometer  according  to  Reau- 
mur's fcale:  fo  that  if  the  obferver  fhould  make  ufe  of  a  different 
meafure,  it  mult  be  firft  reduced  to  this  before  the  refraction  is 
computedf. 

The  firft  column  of  the  table  of  refraction  contains  the  refrac- 
tion anfwering  to  every  degree  of  zenith-diftance,  for  that  flate 
of  the  air,  in  which  the  height  of  the  mercury  in  the  barometer 
is  28  inch,  o  lin.  and  that  of  Reaumur's  thermometer  ro  degrees 
above  the  freezing  point.  The  fecond  and  third  columns  lhevr 
the  variations  of  the  refraction,  the  former  for  10  lines  of  the 
barometer,  and  the  latter  for  as  many  degrees  of  the  thermome- 
ter ;  whence  the  proportional  part  is  eafily  had  for  any  other 
number  of  lines  or  degrees.  Now  the  refraction  is  greater  than 
the  tabular  one,  and  therefore  the  proportional  part  is  to  be  added 
if  the  barometer  is  higher  than  28  inches;  the  refraction  is  alfo 
greater  if  the  thermometer  is  lower  than  10+;  but  in  the  oppo- 
fite  cafes  the  refraction  is  lefs  than  the  tabular  one.  But  the  ufe 
of  the  table  will  better  appear  by  an  example  than  by  any  further 
explanation. 

Example. 

Let  the  obferved  zenith-diftance  be  700.  20'.  5",  the  height  of 
the  barometer  being  27  inc.  5I.  and  that  of  the  thermometer  4 
degrees  above  the  freezing  point ;  the  refraction  is  required. 
By  the  table,  the  refraction  anfwering  to  the  7 


zenith  diftance  700.  20'.  5"  is 


2',  39''; 


And  the  variation  hereof,  for  10  lines  of  the  barometer  4,  8 
For  10  degrees  of  the  thermometer  7,  4 
But  as  the  given  height  of  the  barometer  wants  7  lines  of  28  inc. 
ol .  fay,  as  10 1.  is  to  4^,8,  fo  is  7I.  to  a  fourth  number,  3",4 ;  fur- 
ther, fince  four  degrees  of  the  thermometer  differ  6  degrees 
from  10  degrees,  fay,  as  10  is  to  7^,4,  fo  is  6  to  a  fonrth  num- 
ber, 4'',4.  Hence  the  true  refraction  will  be  2'.  39",2  —  3",4, 
-f-4",4,  or  2'.  40", 2 ;  the  firit  correction  being  fulittracted  on  ac- 
count of  the  given  height  of  the  barometer  being  lefs,  and  the 
fecond  correction  additive,  becaufe  the  thermometer  was  lower 
than  the  tabluar  ones. 

In 


f  A  note  is  added,  .it  the  bottom  of  the  table,  (hewing  its  relation  to  the  EngliQi  meafure  of  length,  and  to  the  fcale  of  Fahrenheit'* 
.thermometer. 


ASTRONOMY. 

In  a  note  at  the  bottom  of  the  table  of  agronomical  refra&ions,  the  ifl  fcbolium  of  this  problem,  having  obferved,  that  it  is  not 

we  have  referred  that  table  to  the  height  of  the  barometerexpreHed  fafe  to  ufe  proportional  parts  in  zenith-diftances  exceeding  80  de- 

inEnglifh  meafure,  and  tothe  fcale  of  Fahrenheit's  thermometer,  grees,  and  having  therefore  delivered  the  algebraic  formula  of 

to  the  following  effect  :  "  This  table  alfo  alifw-ers  to  the  height  of  relraclion  upon  which  the  tabic  was  conftructed,  direfts  the  re- 

■**  the  barometer  29,6 inches,  Englilh  meafure,  and  1050°  of  Fah-  fraction  to  be  thence  deduced  by  direct  calculation  in  that  cafe  ; 

"  renheit's  thermometer;  or  to  the  height  of  the  barometer  30  it  may  therefore  be  ufeful  to  reduce  the  formula  to  the  Englilh 

"  Englilh  incites,  and  55°  of -Fahrenheit's  thermometer.  And  the  meafure  of  length,  and  the  fcale  of  Fahrenheit's  thermometer. 

"  column  of  variation  of  refraction  for  10  lines  of  the  barometer,  Therefore, 

"  Paris  meafure,  anfwersto  adifferenceof  9-iotlis  01 an  inchEng-  Let  the  apparent  zenith-diftance  beput  =  / 

'"  li(h  meafure,  from  the  given  height  29,6  or  30,00  inches  s  and  The  height  of  the  barometer  exprefled  in  Englifli  incheszrjl 

**  the  column  of  variation  of  refraftion  of  10°  of  Reaumur's  ther-  And  the  height  of  Fahrenheit's  thermometer  zr  6. 

"  mometer  anfwersto  a  difference  of  200  ot  Fahrenheit's  thermo-  And  fnbllituting  the  values  of  £=,9383 /2,  and  r  =  8    —     32 

•"  meter  from  the  given  degree  50  or  55°."     But  the  author,  in  in  the  formula,  we  mail  have                                              \ 

Refr  _     74",4o8^fni.J>  r    //,      (17,143  cof.  /)-\  __  17,143  cof./        ~] 
(1+0,0024836)4  LV  ^  1+0,0024836  J         (1+0,0024836) -J 
74">4Q8^  »»•/ r—           (17,143,  cof.  /)■  17,143  cof.  <T 

»  400   00000/  400  00000        400  60000 

The  computation  may  be  vory  conveniently  made  from  this  formula  (in  a  fimilar  manner  to  what  Mayer  has  fliewn  With  reflect  to 

the  other  formula)  as  follows  :  find  an  angle  «  whofe  tangent  is 

8  8         i  74",4o8  £  fin,  /tang.  4  ■» 

=(T+4^~6o^);  andtherefracWis  =  (i+_8____<> y 

17,143  cof.  /  400         60000-     , 

Example. 

On  the  Jtk  day  of  July  1756,  the  barometer  ftanding  at  29,48  5  Englilh  inches,  and  Fahrenheit's  fhermometer  at  56  degrees,  the 
zenith-diftance  of  k  n\  was  obferved  at  Gottingen  88°.  7'.  34^,0 ;  the  refraction  is  required. 

f      8        9    V, 

•  being=56,(  I+ " J=(i+,i4— ,ooo93)-=V(i,I39°7)  andy 

6         '\        400      60000/ 

Log.  ■Jx,  13907  =  0.02827 

Compl.ar.log.  17,143=  8.76592 

Compl.  ar.  log.  cof.  J>=  1.48546 

And  "hence  » 
and  i  a 
Moreover  log.  tang.  ^  a 

log-  74",4°8 
log.  0  or  log.  29,485 
log.  fin.  <r 
Compl.  ar.  log.  (1.13907)4 

Whence  log.  refr.  -  -  =  3.03744 

And  the  refraction  fought  -         =  i09o",o  or  =  18'.  io"y® 
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Therefore  tang. 

a  — 

I0.2 

796  c 

- 

n 

620. 

17' 

.  26" 

- 

zz 

31  • 

8 

43 

9.78126 

1.87162 

I.46960 

9-99977 

9.91519 

ATSRONOMY. 

Ch.    Mason's  MAXIMA    of    EQUATIONS  for  Loag.  J. 

Let  5=  Sun's  mean  tnomaly.  p=Moon's  mean  anomaly.  /=Moon's  anomaly  correfted.  «.=Moon's  mean  difbance  from  the 
Sun's  true  place.  £=Moon's  equated  place  from  Sun's  true  place.  <P=Moon's  mean  diftance  from  the  place  of  node  corrected. 
f=Moon's  equated  dillance  corrected  by  the  variation  from  the  con-eft  place  of  the  node. 

Arg.  ©  Anom. 

Arg.  0  Anom. 

Arg.  0  Anom. 

Arg.  2  J)  a  ©  +  0  Anom. 

Arg.  2  D  a  ©  —  ©  Anom. 

Arg.  2  Ja0+  >  M.  Anom. 

Arg.  2  >a  ©  — >  M.  Anom. 

Arg.  2  )a0  —  >An.  +  ©  Anom.. 

Arg.  2  j)a©  —  J  An.  —  0  An. 

Arg.  JM.  An. —  ©  M.  Anom. 

Arg.  J  a  ©  —  DM.  Anom. 

Arg.  ©  —a  or  Long.  ©  —  Long.  53 

Arg.  Ja0+0  Anora. 

D  a  ©  —  0  Anom . 

2  2>a  ©  +  2  J)  M.  Anom. 

4  Da  0  —  D  Anom. 

2  Da  S3  —  2  D  Amotn. 

2   Da©  —  2j)ag3  +  D  Anom. 

2  D  a  ©  —  2D  a£3  —  J  Anom. 

D  S3 

D  Anom.  correfted  by  all  the 
foregoing  Eq.  and  the  Ann.  Eq. 
of  D  Anom. 


mual  Eq.  D  M.  An. 

+ 

21' 

.  41",  J  S.  Arg.     —  1 6",  3  S.  twice  Arg. 

An.  Eq.  D  S3     - 

+ 

9' 

,  n",6  S.  Arg.     —    6",  7  S.  twice  Arg. 

i.  Eq.  Long. 

-  + 

II' 

.    8",6  S.  Arg.     —    8",9  S.  twice  Arg. 

2.  Eq.  Long. 

— 

55'',9  S.  20+c             ... 

3.  Eq.  Long.     - 

— 

I' 

•  15'',  3  S.  2  a  —  t         - 

4.  Eq.  Long. 

+ 

57,8.S.2<H-p       - 

5.  Eq.  Long.     - 

—  I 

Jo'. 

.  28",4  S.  2  «— p     +  35»,i  S.  4« — 2p 

6.  Eq.  Long. 

+ 

2' 

.     3",5S.2a  — p+c          -              -          ■ 

7.  Eq.  Long.     - 

+ 

46",  5  S.  2  a  —  p  —  s 

8.  Eq.  Long. 

+ 

42",  S.p—  , 

9.  Eq.  Long. 

+ 

22",7S.  a  —  p           — 57",4S-  2a  —  2J 

10.  Eq.  Long. 

' — 

64",     S.  2^ — 2a 

II.  Eq.  Long.     - 

— 

17'',      S.  ffl+! 

12.  Eq.  Long. 

— ■ 

3",I  S.  a— { 

13.  Eq.  Long.     - 

— 

3",7S.2a+2p 

14.  Eq.  Long. 

+ 

12'', 48.4a — p 

IJ.  Eq.  Long.     - 

— 

6//,3  S.  2<f  —  2  p 

16.  Eq.  Long. 

+ 

8",3  S.  2a—  2<H-p 

17.  Eq.  Long,     - 

— 

5",3  S.  2  a  —  1i — p     - 

18.  Eq.  Long. 

+ 

7//,7S.^        -             ... 

19.  Eq.  Long,  or  Eq.  D  's 
'   Center 


■+ 


i8'.i4",2S./» 
12'.  56",9  S.  2/> 
36",2  S.  zp 
56", 4  S.  Arg.  or  S. 


Arg. 
Arg. 
Arg. 
Arg. 
Arg. 
Arg. 
Arg. 
Arg. 


20.  Eq.  Variation  D 


t  4-35'. 4i",2xS.2  Arg.  or  S.  2 


21. 


Eq.   gives   D 
in  her  orbit 
Eq.  Reduft. 
Ecliptic 
23.  Equinoxes    - 


22 


f  + "        S", 2  X  S.  3  Arg.  or  S.  3  i 
J  +  8",  6  x  S.  4  Arg.  or  S.  4  S 

Place|+  i'.24",lS.  2f- f 

10   ''■     :        6'.  47V,7S.  Arg.  or  S.  2f 
18''    S.  <T 


Arg. 

Arg. 
Arg. 


D  Long,  corrected  by  all  the 
eceding  Equations  —  ©  Long. 

2  Jiaffi  —  D  Anom.  correft. 

J)  correft.  —  S3  correct. 
D  S3 


Ch.  Mason's  MAXIMA     of     EQUATIONS  of     )'s    LATITUDE. 


1  Eq  Lat.  +  5C 

2  Eq.       -  + 

3  Eq.     -  + 

4  Eq.        -  — 

5  Eq.      --  — 

6  Eq.        -  + 
7Eq.      -  — 

8  Eq.       -  — 

9  Eq.     -  — 

10  Eq.     -  + 

1 1  Eq.  -  — 


44", 5  S'.  r       I 
4* ',4  S.  3  p  5 

48", 4  S.  2  a  —  <T 

3",iS.  p— ., 
i7",6S.  p-p     -         - 

25/r,I   S.  p  — 2p 

i",9S.  p—  3P 
9",     S.  2  5—  p+5 
3",7S.  2S  —  p  —  t 

2",2  S.  2  S — ■  p+P 

I5",9S.  2  a p 2p 

S"}2  S.  2  5  —  p  — 2  p 


Arg.  >  in  Orbit  —  Q  correft. 

Arg.  2  J  in  Orbit  a  ©  —  Arg.  r„ 

Arg.  Arg.  I  —  ©  Anom. 

Arg.  Arg.  r  —  >  Mean  Anom. 

Arg.  Arg.  4  —  )  M.  Anom. 

Arg.  Arg.  y —  )  M.  Anom. 

Arg.  Arg.  2  +  0  Anom. 

Arg.  Arg.  2  —  0  Anom. 

Arg.  Arg.  2  +  >  M.  Anom. 

Arg.  Arg.  2 —  >  M.  Anom. 

Arg.  Arg.  10 —  )  M.  Anom. 


PRECEPTS  for  Calculating  the  Moon's  Place  by  Mr  MajWs 
Lunar  Tables. 
Example. 
Let  it  be  required  to  find  the  D's  longitude  and  latitude,  with 
her  horary  motiou  and  parallax  for  the  year  1  791  N.  S.  on  the  4th 
of  Feb.  at  oh.  5'.  3"  mean  time  at  Greenwich. 
Precepts. 
1.  Find  the  true  longitude  of  the  Sun,  by  the  folar  tables  pre- 
ceding, to  the  affigned  time,  reckoned  from  the  mean  equinox  ;  by 
omitting  the  laft  of  the  four  fmall  equations  or  the  equation  of  the 
equinoxes,  together  with  his  mean  anomaly.     By  thefe  tables  you 
will  find  the  true  longitude  of  the  Sun  for  the  given  inftant  to  be 
10s.  150.  43'.  2".  =  ©  long,  and 
7      j     12  30     =©  mean  anomaly. 


2.  From  the  tables  of  the  epochs,  take  out  the  mean  motions  of 
the  moon's  mean  longitude,  mean  anomaly,  and  mean  l">ng.  of 
her  afcending  node,  for  the  year,  month,  day,  hour,  minute  and 
fecond  of  the  given-time  ;  placing  each  in  their  refpeftive  co- 
lumns, and  under  the  moon's  mean-longitude,  place  her  accele- 
ration found  in  the  table  of  Epochs. 

Add  up  the  the  numbers  in  thecolumnsof  mean  long,  and  mean 
anomaly,  rejefting  twelve  figns  whenever  they  occur  and  fetting 
down  the  remainder,  and  you  will  have  the  mean  longitude  of 
the  moon  and  her  mean  anomaly.  But  from  the  epoch  of  the 
node  in  the  third  column,  liibflraft  the  Aim  of  all  the  numbers 
placed  under  it,  which  you  have  collefted  from  the  tables  for 
months,  days,  hours,  &c.  and  you  will  have  the  mean  longitude 

of 
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ef  the  moon's  afcending  node.     Thus  yon  will  have  in  the  propo- 
fcd  example. 

io\  260.    8'.  i2",2  =  m.  Long.  $ 

9    12     j3     36     5  =  111.  Anom. 

6    25     28     33       =  D  's  Si. 

3.  Make  two  columns  for  receiving  the  pofitive  and  negative 
equations  of  the  moon's  longitude  to  be  collected  from  the  tables 
with  their  proper  arguments  placing  each  in  their  proper  columns, 
according  to  the  (igns  of  the  tables. 

4.  The  argument  of  the  firft  table  for  the  D  's  long,  is  the  mean 
anomaly  of  the  Sun,  viz.  in  this  example  f.  50.  12'.  30",  with 
which  you  willfind —  6'.  31", 9  to  beplaced  in  the  column  of  ne- 
gative equations. 

$.  If  you  fub (tract  the  true  longitude  of  the  Sun,  viz.  10s.  1  j°. 
43'.  2".  from  the  mean  long,  of  the  Moon,  you  will  have  the 
mean  diftance  of  the  Moon  from  the  Sun  =  os.  io°.  25'.  10".;  to 
and  from  the  double  of  which,  viz.  os.  200.  jo'.  20",  add  and 
fubftract  the  firft  argument,  or  0's  m.  anom.  =  7s.  50.  12'.  30". 
and  you  will  have  the  feeond  and  third  arguments  refpectively  ; 
that  is,  for  the  feeond  argument  7%  260.  2'.  50",  by  which  you 
will  find  in  the  feeond  table  for  the  Moon's  longitude  the  equa- 
tion +  46", 4  to  be  placed  in  the  column  of  pofitive  equations  in 
this  example  ;  and  for  the  third  argument  you  will  have  5'.  15°. 
37'.  jo",  with  which,  you  will  find  in  table  the  third  = — 18".  7, 
for  the  column  of  negative  equations. 

6.  To  and  from  twice  the  Moon's  mean  diftance  from  the  Sun 
—  o\  200.  50'.  20",  add  and  fubftract  the  mean  anomaly  of  the 
Moon  and  you  have  the  fourth  and  fifth  argument ;  that  is,  for 
argument  4th  in  this  cafe,  io5.  30.  49'.  65",  to  which  you  will 
find  —  48".  in  the  fourth  table  ;  and  for  the  fifth  argument 
you  will  have  3s.  70.  Ji\  3", 3,  by  which  you  will  have  —  30. 
19'.  52", 5  from  table  5th,  called  the  Evections. 

7.  Toand  from  the  fifth  argument,  viz.  3'.  70.  ji'  33". 5,  add 
and  fubftract  the  firft  argument,  and  you  will  have  10*.  130.  4'. 
6"5  for  the  fixth  argument,  and  8s.  2°.  39'.  3",  5,  for  the  feventh 
argument  by  the  firft  of  which  you  will  find  —  i\  3o",2,  and  by 
the  latter  —  41", 3. 

8.  From  the  mean  anomaly  of  the  Moon  fubftract  the  firft  ar- 
gument or  the  Sun's  mean  anomaly,  and  you  will  have  2'.  70.  46'. 
16",  J,  for  the  eighth  argument,  with  which,  entering  table  8th, 
you  will  find  +  38",9,  for  the  equation . 

9.  From  the  mean  diftance  of  the  Moon  from  the  Sun,  fubftract 
the  moon's  mean  anomaly  and  you  will  have  2%  270.  26'.  24". 
for  the  ninth  argument,  with  which  in  table  9th,  you  will  have 
+  I7",6. 

10.  From  the  mean  long,  of  the  Moon's  node  fubftract  the  true 
long,  of  the  Sun  and  you  will  have  the  tenth  argument,  viz.  8s. 
19°.  45'.  31",  with  which  you  have  in  table  10th,  -(-  39"2. 

11.  To  the  Moon's  mean  diftance  from  the  Sun  add  the  Sun's 
anomaly,  and  you  will  have  7'.  150.  37'.  40",  for  the  eleventh 
argument, with  which  entering  table  nth,  you  will  find-f-  12", 1. 

12.  From  the  Moon's  mean  diftance  from  the  Sun  fubftract  the 
San's  mean  anomaly,  and  you  will  have  5'.  $°.  12'  40",  for  the 
twelfth  argument,  with  which  you  willfind  in  table  12th, — 1",3- 

13.  To  twice  the  Moon's  mean  diftance  from  the  Sun  add  twice 
the  Moon's  mean  anomaly,  and  you  will  have  the  thirteenth  argu- 
ment, viz.  f.  160.  48',  with  which  you  will  find  in  table  13th, 
the  equation  -+-  2*, 7. 

14.  From  four  times  the  Moon"6  mean  diftance  from  the  Sun 
fubftract  the-  Moon's  mean  anomaly,  and  you  will  have  3'.  280. 
42'  for  the  fourteenth  argument,  with  which  you  will  find  in 
table  14th,  the  equation,  +  10", 9. 

15.  Subtract  thelongitude  of  the  Moon's  nodefrom  them's  mean 
longitude,  and  you  will  have  her  mean  diftance  from  her  node, 
viz.  4'.  o°.  39'.  39"_,  from  the  double  of  which,  viz.  8\  io° 


19'.  18",  fubftract  the  double  of  the   Moon's  irran 
viz.  6".  250.  57'.  33",  and  you  will  have  1".  5".  21'  45",  forthe 
fifteenth  argument,  with  which  you  will  find  —  3", 6  for  the 
equation  in  table  15th. 

16.  From  the  fourth  argument,  viz.  10'.  30.  49'.  7",  fubftract 
twice  the  Moon's  mean  diftance  from  her  node,  and  you  will 
have  2".  2°.  29'  49",  for  the  fixteenth  argument,  with  which 
you  will  find  -|-  7", 4,  for  the  equation  in  table  i6th. 

17.  From  the  fifth  argument  3"*.  70.  57'.  33^,5  fubftract  twice 
the  Moon's  mean  diftance  from  her  node,  viz.  8*.  i°.  19'.  iS", 
and  you  will  have  7*.  6°.  32'.  1 5", 5  for  the  feventeenth  argu- 
ment, with  which  you  will  find  4-  3">2  fur  the  equation  in  table 
17th. 

18.  The  mean  longitude  of  the  Moon's  node  is  the  eighteenth 
argument,  viz.  6s.  250.  28'.  337/,  with  which  take  out  the  equa- 
tion 3//,3  from  table  iSth. 

19.  Now  add  up  the  two  columns  of  pofitive  and  negative  equa- 
tions feparately  and  the  difference  of  thefe  fuins  with  the  fign  of 
the  greater  is  the  fum  of  thefe  eighteen  eqnations  of  longitude. 
In  the  prefent  cafe,  the  fum  of  the  pofitive  equations  is  4-  2'. 
58^,4,  and  the  fum  of  the  negative  equations  is  —  i°.  29'.  52*,8, 
and  their  difference  with  the  fign  of  the  greater  is  —  i°.  26'. 
J4/;,4  for  the  refult  of  the  whole  eighteen  preceding  equations. 

20.  The  next  thing  to  be  done  is  to  corrct  the  2>'s  mean  ano- 
maly, for  which  purpofe  you  have  a  table  at  the  beginning  of 
the  lunar  tables,  (the  argument  being  the  Sun's  mean  ano- 
maly), which  is  called  the  Annual  Equation  of  the  Moon's  mean 
anomaly.  Enter  this  table  with  its  proper  argument,  the  Sun's 
mean  anomaly,  viz.  7s.  50.  12'.  30",  and  you  will  find  —  12'. 
46'',  which  added  to  —  1°.  26'.  54//,4,  the  fum  of  the  eighteen 
preceding  equations  found  before,  will  give  —  i°.  39'.  40//,4o 
for  the  total  correction,  which  applied  according  to  its  fign  to 
the  Moon's  mean  anomaly  will  give  9*.  11°.  19'.  6",i  the  Moon's 
anomaly  corrected,  which  is  the  argument  of  table  19th,  entit- 
led, the  Equation  of  the  Moon's  center,  where  you  will  find 
the  equation  of  the  center  =  +  6°.  5'.  23^,0,  which  add  to  the 
refult  of  the  eighteeen  equations,  and  you  will  have  +  40.  38'. 
28//,4  for  the  refult  of  the  nineteen  preceding  equations. 

31.  Apply  this  amount  of  the  nineteen  equations,  viz.  4s.  38'. 
28", 4  to  the  mean  dift.  of  the  Moon  from  the  Sun,  viz.  o".  io°. 
25'.  10",  and  you  will  have  the  argument  of  table  20th,  entitled 
the  Variation,  viz.  os.  15°.  3'.  38//,4;  or,  which  is  the  fame 
thing,  apply  this  refult  of  the  nineteen  equations  to  the  Moon's 
mean  longitude,  and  from  the  corrected  longitude  fubftract  the 
Sun's  true  longitude,  and  you  will  have  the  fame  argument  of 
table  20th,  with  which  enter  table  20th,  and  you  will  find  4- r  7'. 
35", 4,  which  apply  to  the  aforefaid  fum +40.  38'.  28//,4,  and 
the  fum  will  be  40.  56',  3!/,8,  which  applied  to  the  mean  longi- 
tude of  the  Moon,  viz.  10'.  260.  8'.  i2",2  according  to  its  fign, 
will  give  115.  1°.  4'.  16",  for  the  correct  longitude  of  the  Moon, 
in  her  orbit. 

22.  Now  correct  the  longitude  of  the  Moon's  node,  by  enter- 
ing the  table  for  thispurpofe  at  the  beginning  of  the  lunar  tables, 
entitled,  the  annual  equatiou  of  the  Moon's  node,  with  it  proper 
argument,  viz.  the  Sun's  mean  anomaly,  viz.  f.  5°.  12'.  30", 
and  yon  will  have  5'.  24^,7,  which  applied  to  the  mean  longitude 
of  the  node  6*.  250.  28'.  ?3",4,  according  to  its  fign  will  give 
6s.  2J°.  23'.  8", 3  for  the  equated  long,  of  the  Moon's  afc.  node. 

23.  From  the  correct  longitude  of  the  Moon,  viz.  11*.  i°.  4. 
16",  fubftract  the  equated  longitude  of  the  Moon's  node,  viz, 
68.  250.  23'.  S". 3,  and  the  remainder,  viz.  4'.  50.  41'.  77/,7,  will 
be  the  equated  diftance  of  the  Moon  from  her  node  ;  from  the- 
double  of  which,  viz.  S'.in0.  22'.  15", 4  fubftract  the  Moon's 
corrected  anomaly,  viz.  9'.  n°.  19'.  6",i,  there  will  remain 
n!.  o°.  3'.  9", 3  for  the  twenty-firft  argument,  with  which  enter 
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the  21ft  tabic,  an3  you  will  find  —  42//,o  for  the  equation,  which 
apply  to  the  correct  longitude  of  the  Moon,  viz.  II*.  i°.  4'.  16*, 
and  you  will  have  her  longitude  in  her  orbit  farther  corrected, 
viz.  ri*.  i°.  3'.  34". 

24.  From  her  longitude  in  her  orbit  now  found,  ir.  10.  3'. 
34".  fubftract  the  equated  or  correct  longitude  of  her  a1cen<'  ■ 
node,  found  by  the  22d  precept,  viz.  6'.  25°.  23'.  8",3,  and  _  1 
will  have  4s.  50.  40'.  25". 7  for  the  argument  of  the  22d  table, 
entitled  Reduction,  in  which  you  will  find  the  equation  +6. 
26",  3. 


25.  Laftly,  with  the  mean  longitude  of  the  Moon's  node,  noi 
corn  led,  viz.  6".  250.  28\  33"  as  the  argument,  enter  die  table 
ent'  ed,  the  equation  of  the  equinoctial  points,  and  you  will 
find    \-l",l,  which  together  with  the  equation  lalt  found  +  6*. 

',3  being  added  to  the  Moon's  lalt  corrected  longitude  in  her 
orl  it,  viz.  IIs.  i°.  3'.  34* ,  will  give  n\  1°.  10'. 8*  for  the  true 
longitude  of  the  Moon  reduced  to  the  ecliptic,  and  computed  from 
the  apparent  equinox. 


See  the  Arguments  and  Equations  in  the  following  Table  for  finding  the  Longitude  of  the  Moon  at  the  time  propofd. 

Equat.  Equat. 

©  Mean  Anomaly  Arg.  1. 

2  }  a  Q  +  0  M.  Anom.  Arg.  11. 

3  B  a  0  —  0  M.  Anom.  Arg.  m. 
J  Ja0  +  }  's  M.  Anom.  Arg.  IV. 
a  B  a  0  —  J'sM.  Anom.  Arg.  v. 
*  B  a  0  —  }'sM.  Anom.  +  ©  An.  Arg.  vi. 

3  B  a  ©  —  B  'sM.  Anom.  — 0's  M.  An.  Arg.vn. 
B  M.  Anom ©'s  M.  Anom.  Arg.  nil 

M.  Did.   J)   a  ©  —  B  '*  M-  Anom.  Arg.  ix. 

Mean  Long.  S3  —  M.  Long.  ©  Arg.  x . 

B  a  ©  +  ©  Anom.  Arg.  xi. 

B  a  ©  —  ©  Anom.  Arg.  xn. 

aBa©  +  2BM.  Anom.  Arg.  xm. 

4  B  a  ©  —  B  's  M.  Anom.  Arg.  xiv. 
3  B  a  8  —  3  B  's  M.  Anom.  Arg.  xv. 
j)J0  —  a  B  a  S3  +  B'sM-  Anom.  Arg.  xvi. 
a  B  a©  —  a  B  a  S3  —  J'sM. Anom.  Arg.  xvn. 

Mean  Longitude  B 's  S3  Arg.  xvm.C 

B  's  correct  anomaly  Afg.  xix. 

B  's  equation  long  —  ©  true  longitude  Arg.  xx. 
Double  Eq.  Dill.    B  a  S3  —  B  's  cor-  An.     Arg.  xxi. 

B  Long,  in  orbit  —  enrrefl  longitude  Q  Arg.  xxn. 
Mean  longitude  S3  ©  Arg.  ixiii. 
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PRECEPT  for  computing  the  Moon's  Latitude'. 

1.  The22d  argument  of  longitude  4'.  5°.  40'.  2$", 7  found  by 
precept  24th  is  the  lit  argument  of  latitude,  by  which  you  have 
from  the  ill  table  of  latitude  the  equation  -4-  40.  10'.  46",4. 

2.  To  the  20th  argument  of  longitude  apply  the  fum  of  the  20th 
and  2 1  ft  equations  of  longitude,  having  regard  to  their  figns,  viz.+ 
16'.  J3*,4  and  you  have  the  true  diftance  of  the  Moon  in  her  or- 
bit from  the  Sun,  viz.  Os.  150.  20'.  31", 8,  from  the  double  of 
which  is.  0°.  41'.  3//,6,  fubftract  the  ift  argument  of  latitude  4s. 
5°.  40'.  27",5,and  you  will  have  8s.  250.  o'.  37//,q  forihe  2d  ar- 
gument of  latitude,  by  which  you  get  in  table  2d  —  8'.  4o",4  for 
the  2d  equation  of  latitude. 

3.  From  the  ift  argument  of  latitude  45.  ?°.  40'.  25",  7,  fub- 
ftraft  the  mean  anomaly  of  the  Sun  7s.  5°.  12.  30'7,  and  there 
will  remain  9s.  o°.  27.  5S",7  for  the  3d  argument  which  gives 

—  3'',i. 

4.  From  ift  argument  4s.  50.  40'.  25", 7,  fubftract  the  mean 
anomaly  of  the  Moon  9s.  120.  58'.  46",$,  and  there  remains  6s. 
22°.  41'.  39", 2  for  the  4th  argument,  with  which  you  get  from 
table  4th  +6" .8. 

5.  From  the  4th  argument  full/tract  the  Moon's  mean  anomaly, 
•r.from  the  firft  argument  fubftract  twice  the  Moon's  mean  ano- 


B   Long,  in  Orbit 


B'strue  Long.       sz       11     1     10      8,* 

maly,  and  you  have  9s.  90.  42'.  J2",7  for  the  fifth  argument  of 
latitude,  with  which  you  find  in  table  Jth  +  24" ,7. 

6.  From  the  5th  argument  fubftract  the  Moon's  mean  ano* 
maly';  or,  from  the  firft  argument  fubftract  three  times  the  Moon's 
mean  anomaly,  and  there  remains  11".  260.  44'.  6" ,2  for  the  6th 
argument,  whh  which  you  get —  o",i  from  table  6th. 

7.  To  irgument  the  2d  8*.  250.  o\  37", 9  01  latitude,  add  the 
mean  anomaly  of  the  Sun  7*.  5°.  12'.  30"  and  their  fum  4*.  o°. 
13'.  7", 9  -vill  be  the  7th  argument;  with  which  yon  get  —  7",8. 

8.  From  the  2d  argument  of  latitude  8*.  250.  o'.  37''. 9  fubftract 
the  mean  anomaly  of  the  Sun,  ami  the-  remainder  1*.  19°.  48'. 
7", 9  will  be  the  8th  argument,  wiih  which  you  get —  2", 8. 

9.  To  the  2d  argument  of  latitude  8\  250.  o'.  37", 9,  add  the 
Moon's  mean  anonaly,  9s,  120.  58'.  46", 5,  and  the  Sum  6s.  7*. 
59'.  24", 4  is  the  9th  argument,  with  which  you  have+  o",3. 

10.  From  the  fecond  argument  fubftract  the  Moon's  mean  ano- 
maly, and  the  remainder  us.  12?.  1*.  5i/y.4  »s  the  10th  argu- 
ment, with  which  you  get — 4*,9. 

11.  From  the  10th  argument  fubftract  the  mean  anomaly  of 
the  Moon,  and  the  remainder  is.  29*.  3'.  4tf,9  is  the  nth  argu- 
ment, with  which  yon  find  — 4", 5- 

The  fuin  of  the  additive  equations  is  40.  n'.  i8",2,  and  the 
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fnm  of  the  fubftra&ive  equations  is  9'.  9^,6  and  their  amount  or 
difference  +  40.  2'.  8", 6  is  the  true  latitude  of  the  Moon;  and 
it  is  north  latitude,  becaufe  the  fum  of  the  pulitive  equations  ex- 
ceeds the  fum  of  the  fubftraclive  or  negative  equations.  Had  the 
negative  equations  exceeded  the  polltive  the  latitude  would  have 
been  fouth. 

Problem. 

To  find  the  Equatorial  Parallax  of  the   MOON. 

Precepts  for  finding  the  horizontal  Parallax  of  the  Mooon  at  the 

Equator. 

With  the  firft  ten  arguments  for  the  Moon's  longitude  takeout 
many  equations  from  the  firft  ten  tables  of  parallax,  and  the  three 
other  equations  from  the  remaining  three  tables,  with  the  19th, 
20th,  and  21ft  arguments  of  longitude,  with  their  proper  figns. 
From  the  fum  of  the  affirmative  numbers  fubftract;  the  fum  of  the 
negative  numbers,  and  the  remainder  is  the  moon's  equatorial 
parallax,  or  her  horizontal  parallax  for  a  place  under  the  equator. 
In  our  example  you  willfindthe  fum  of  the  pofitivenumbers  +  56'. 
54", 3,  and  of  the  negative  numbers — 2", 5,  and  their  differ- 
ence is  56'.  51", 8  for  the  equat.  parallax. 

To  find  the  horizontal  parallax  for  any  latitude,  and to  reduce  that 
latitude  to  the  center  of  the  earth,  when  the  equat.  parallax  is 
given. 

Precept. 

Enter  the  table  entitled,  for  finding  the  horizontal  parallax 
from  the  equatorial  parallax,  and  for  reducing  the  latitude  to  the 
earth's  center,  with  its  argument,  viz.  the  latitude  on  the  fide, 
and  the  equatorial  parallax  on  the  top,  and  find  the  reduction  of 
•parallax,  which  fubftra&ed  from  the  equatorial  parallax  leaves 
the  horizontal  parallax  required.  Take  alfo  the  reduction  of  the 
latitude  from  the  fame  table,  which  fubftracfed  from  the  given 
latitude,  gives  the  latitude  reduced  to  the  earth's  center. 

N.  B.  The  parallax  and  reduced  latitude  fhould  be  ufed  in 
computing  the  moon's  parallaxes  in  longitude,  latitude,  right  af- 
cenfion,  and  declination.  For  hereby  they  may  be  computed  by 
the  common  rules  upon  the  fuppolition  of  the  earth's  being  a 
perfect  fphere,  as  both  are  hereby  referred  to  the  center  of  the 
earth. 


In  our  example  you  will  find  for  the  1  atiiude  420.  and  the  equa- 
torial parallax  found  above  6", 7  of  a  reduction  to  be  fubflradcd 
from  it,  to  give  the  horizontal  parallax  in  that  latitude;  and  for 
the  reduction  of  the  latitude  to  the  center  of  the  earth  —  14' 
51". 

The  next  table  for  finding  the  Moon's  diameter  from  her  equa- 
torial parallax  needs  no  explication,  as  you  have  her  diameter 
anfwering  to  any  parallax  given.  Or  it  may  be  found  for  any 
latitude  from  the  horizontal  parallax,  by  this  proportion:  as  54' 
56".  :  30'.  o".  :  •.  the  horizontal  parallax  for  any  latitude  :  to  the 
moon's  horizontal  diameter  required. 

To  find  the  horary  motioti  of  the  Moon  in  longitude. 
The  firft  ten  equations  are  taken  from  the  tables  of  horary  mo- 
tion in  longitude  by  the  firft  ten  arguments  of  longitude,  and  the 
other  four  with  the  arguments  19,  20,  21,22.  Find  the  fum  of 
the  firft  thirteen  of  thefe  equations  by  fubftrafting  the  fum  of  the 
negative  from  the  fum  of  the  pofitive,  and  the  moon's  horary  mo- 
tion in  her  orbit  will  be  obtained.  Then  fay,  as  32'.  56",  is  to 
the  Moon's  horary  motion  in  her  orbit  juft  found,  fo  is  the  num- 
ber taken  out  of  the  laft  table,  to  a  fourth,  which  will  be  the 
fame  equation  corrected,  to  be  applied  according  to  itsfign  in  the 
laft  table  to  the  Moon's  hourly  motion  in  her  orbit,  to  have  her 
horary  motion  with  refpeft  to  the  ecliptic.  In  oar  example,  yon 
will  find  32'.  40*,3  for  the  fum  of  the  thirteen  equations,  and  ill 
the  14th  table  +2//,S,  the  reduction  of  which  by  the  above 
proportion  will  be  infenfible,  and  therefore,  the  horary  motion. 
with  refpedt  to  the  ecliptic  will  be  32'.  42/'8. 

To  find  the  Moon's  horary  motion  in  latitude. 

With  argnment  I.  and  II.  of  latitude,  takeout  the  two  equa- 
tions from  the  two  tables  of  the  Moon's  horary  motion  in  lati- 
tude, and  the  fum,  if  they  have  the  fame  fign,  or  their  difference, 
if  they  have  contrary  figns,  with  the  fign  of  the  greater  will  be 
the  Moon's  mean  hourly  motion  in  latitude.  Then  fay,  as  32', 
56'',  is  to  the  Moon's  horary  motion  in  her  orbit,  found  by  the 
laft  problem,  fo  is  the  mean  horary  motion  in  latitude  to  her  true 
hourly  motion  in  latitude,  which  will  be  north,  if  marked  with 
the  fign  +,  but  fouth  if  marked  with  the  fign — . 
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EQUATION    of    TIME.. 
Sun's  apogee  in  8°.  Cancer,  agreeing  with  the  year  A.  C.  1716. 
Argu.  Sun's  true  Longitude. 
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Sun's  apogee  in  90  Cancer,  agreeing  with  the  year  A.  C.  1771. 
Argu.  Sun's  true  Longitude. 
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ing Places,  with  the  Elevation  of  the  Pole. 


Names  of  Places. 


Difference 
of  Meridians 


E  QJJ  A  T  I  O  N     of    TIME. 
Sun's  apogee  in  90.  Cancer,  agreeing  with  the  year  A.  C.  1771. 
Argu.  Sun's  true  Longitude. ^^ 


+ 


36 
17 
26  58 


3,6  40 

46    21 
56       2 


I    10 
I    23 

1   36 


3  52 
3 

44 


3 


// 


1  493  39 

2  1,3   33 
2  13  3   27 


I   13 

1   27 
1   46 

1  54 

2  7 
2  20 


65    43 
75   24 

j: 

9,4  46 

104  27 

123  50 


24]3  20 
2  343  13 
2  43,3     5 


133  31 
143   13 

I5  2_54 
162  36 
172  I 

182     o'3  51 
19I1  42  3  54 


2  52,2  57 

3  12  48 

3     92  39 

3    172  30 

3   252  20 

3   32,2  K 

3  38.1  59 

3  43.1  4^ 

3  471  3° 

I  24 


5  58 

6 

6 


2  33 
2  46 

2  59 

3  11 

3__2_3 
3  35 
3  47 

3  58 

4  9 

ill 

4  29 

4  39 
4 


2  21 
2  5 
I    49 


I    32 
I    15 

o  57 


6 

5  59 
5  56 

5  53 
5_4? 
5  44 
5  39 
5  33 
5  26 
5   19 


1   124  57 


20|i   25)3  57jl     05     5 


o  39 
o  21 

0     2 

o  17 
o  36 


0  5(1 

I  16 

1  37 
1  57 


5  II 
5     3 

4  54 
4  44 
4  34 


7  37 

7  58 

8  19 

8  39 

8  59 

9  19 


15  33 
15  4i 
IS  48 

15  53 
15  5 
16 


13  33 
13  17 
13     o 

12  42 
12  23 
12     3 


9  39 

9  59 

10 

10  38 
10  57 


11   15 
11  33 

11  51 

12  8 


2  i8,r2  25 

2  39,12  4i 

3  012  S7 
3  2113  13 

3  4213  2' 

4  3113  43 


16  7 
16  10 
16   12 


t6  13 
16  14 


16  14 

16  13 

16  11 

16  8 

16  5 


'/ 


II  43 
II  22 
II      I 


to  39 
10  16 


16  1 

15  56 

15  50 

15  43 

15  35 


9  53 
9  29 
9 
8  40 

8  15 


10 


// 


1  12 

o  42 
o  13 

+ 

0  17 
o  46 

1  16 


II  29 

11  46 

12  2 


// 


1  45 

2  14 

2  43 

3  11 

3  40 


36 


4 
4 
5  3 
5  30 
5  56 


7  49 
7  22 

6  55 
6  28 
6    o 


6  22 

6  48 

7  13 

7  3s 

8  2 


14  20 
14  14 
14     7 


[2    l8  14      O 


12  33 

12    47 


13    52 

13  43 


013   34 


13   12 
24 

13  35 
13  45 


13  54 

14  2 
14  10 
14  17 
14  23 


13   24 
13   14 


13 
12    52 


12  40 

12  27 

12  14 

12  O 

II  46 

14  28'll  32 

14  32  II  17 
14  36  II 

14  39l'o  47 
14  41I10  31 


Abo, 

Aix, 

Alexandria, 

Amsterdam, 

Antwerp, 

Avignon 

Bad, 

Bayonne, 

Berlin 

Bologna, 

Bourdeaux, 

Breft, 

Brnffels, 

Cadiz, 

Cairo, 

Calais, 

Cape  of  Good  Hope, 

Canton, 

Carthagena, 

CafTel, 

Cayenne, 

Conception, 

Conflantinoplej 

Copenhagen, 

Dantzick, 

Edinburgh, 

Florence, 

Genoa, 

Gottenburgh, 

Gottingen, 

Greenwich, 

Gripfwald, 

Ingoldftadt, 

Leipfic, 

Lima, 

Lifbon, 

London, 
jg'Louifburg, 
IO:jLyons, 
ao||  Macao, 


Finland 

France 

Egypt 

Holland 

Flanders 

France 

Switzerland 

France 

Germany 

Italy 

France 

France 

Germany 

Spain 

Egypt 

France 

Africa 

China 

America 

Germany 

America 

America 

Turkey 

Denmark 

Poland 

Scotland 

Italy 

Italy 

Sweden 

Cermany 

England 

Germany 

Germany 

Germany 

America 

Portugal 

England 

America 

France 

China 


SB    50  — 
21    39 

1  2 
19      2 

17  31 

19     8  - 

29  58  - 

6  1 

53  44  -  • 
45  21  ■ 

2  20    + 

18  o   + 
17  21  - 
24    9  -; 

5  41 

7  20 

13  56 
32    6  — 

1  49 
37  52  - 

3  29     4   + 

4  52  54  + 
1   55  30 

5o  51 

14  26  — 
12  25    + 

44  4  — 

34  19  ~ 

45  31 
39  32  - 

o     o 

54  3°  - 
45  26  - 
49  16 

7  22 

36  34 

o  26 

59  44 

19  12 

35  1 


Latitude. 


o 

o 

7 

30 

"•T 


60  27  10 

43  3i  35 
31  11  20 
52  22  45 

51  13  15 
43  57  25 

47  35  o 

43  29  21 

52  32  30 

44  29  36 
44  50  18 

48  23 
50  51 
36  31 
30  2 

50  57 
33  55   I5A 
23  8  o 
10  26  35 

5r  19  4 
4  56  10 
36  42  J3A. 
41  o  o 

55  40  45 

54  22   O 

55  58 

43  46 

44  2J 
57  42 
5i  31  54 

51  28  39 
54  4  25 
59  21  40 
48  45  45 
12  1  15A 
38  42  20 
51  31  o 

45  53  45 
45  45  51 

22  12  44 


O 
30 

o 

o 


MAYER'S 

SOLAR    TABLES. 

|  Difference  of  Time  fromthe  Meridian  of  Greenwich  of  the  fo/tow- 

IT  ABLE  of  the  Sun's  mean  motion, 

jrecei'iion  of  the 

Euuinoxcs,  and 

i                        ing  Places  with  the  Elevation  of  the  Pole. 

decreafe  of  the  obliquity  of  the  Ecliptic  in  Julian  years. 

- 

Names  of  Flaces. 

Difference 
of  Meridian. 

Latitude. 

Julian 
Years. 

1 
Mean  Lon .  @  Mean  Apo . 

I. 

5 

N. 
482 

ri. 

u 

N. 

» ?4 

IH.IV. 

?|  8 

Precef.  Equi. 

Dec  re. 

ob.  Ec. 

ti     /    // 

0     1     11 

so'" 

so'" 

N. 

N. 

s      0 

/      /. 

a 

B.     80 

0      O   37      6)40      1    28      0 

1 

7     4,o 

1 
0  36,8 

4K29S0    1 

Madrid, 

Spain 

0  15     2   + 

40  25     0 

3.   100 

0     0  46  23,00     1  50     0 

853568:551 

373 

0     1 

23  5°;° 

0  46,0 

Malta, 

Africa 

0  57  Jo  — 

35  54     0 

B.  200 

0     1  32  46,00     3  40     0 

706 

36  102 

746 

0     2 

47  4o.° 

'  32,0 

Marfeilles, 

France 

0    21    21    — ; 

43   17  45 

B.  300 

O      2    19      9,00      5    30      0 

559 

'°4|<>54 

118 

0     4 

11  30,0 

2  iS,o 

Milan, 

Italy 

O    37       2    — 

45  25     0 

B.  400 

0     3     5  32,0.0     7   20     0 

412 

=72205 

491 

0     5 

35  2o>° 

3     4.° 

Mons, 

Germany 

0  45  56  — 

48     9  55 

B.  500 

0     3  S1  55. o,0     9  '°     0 

265 

(40756 

864 

0     6 

59  10,0 

3   5°>° 

Mojitpelier, 
Mofcow, 

France 
Ruffia 

0   15  2?  — 
2  31     1  — 

43   36  33 
55  45  20 

B.  600 
B.  700 
B.  800 

0     4  38   iS,oo  11     0     0 
0     5   24  41,00   12  50     0 
0     611     4,00  14  40     0 

1 19408 
972976 
825544 

3°7 
85S 
410 

2370    s 
6090     9 
9S20  1 1 

23     0,0 
46  50,0 
10  40,0 

4  36>° 

5  22,0 

6  8,0 

Nantes, 

trance 

0    6  15  + 

47  13   17 

B.  900 

0     6  57   27,0c   16  30     0 

67  S 

1  2 

961 

355 

0  12 

34  3°>° 

6  54.° 

Naples, 

Italy 

0  56  51  — 

40  50  45 

B.i  000 

0     7  43  5°,°,°  18   20     0 

531680 

5'2 

27 

0  13 

58    2C,0 

7  4°>° 

Narbonne, 

Franee 

on  56  — 

43   11   13 

B.2000 

0   15   27  40,01     6  40     0 

62  359 

24 

455 

0  27 

56  4°.° 

15   20,0 

Nuremberg, 

Germany 

0  44  28  — 

49  27  10 

B.3000 

0  23   11  30,01   25     0     0 

593 

3') 

536 

182 

in 

55     °>° 

23     °.° 

Orleans, 

France 

0     7  34  — 

47  54     4 

B.4000 

1     0  ss  20,02   13   20     0 

124- 

1  0 

48 

910 

1     2J 

53  20,0 

30  40,0 

Paris, 

France 

0    9  16  — 

7  45  26  — 
2         13  — 

48  50  14 

B.5000 

1     8  39   10,03     1   40     0 

65<398 

56c 

637 

2        9 

51  40,0 

3S  20,0 

Pekin, 
Peterfbiirgh, 

China 
Ruffia 

39   55   16 
59  56     0 
39  56  54 
46  SS     0 
0  13  17A. 
44     3  43 
41  53  54 

B. 6000 1   16  23     o,o'3   20     0     0 

186 

78    723652   23 

50    0,046     0,0 

Epochs  of  the  Sun's 

mean  motion. 



Philadelphia, 

Quebec, 

Quito, 

Rimini, 

Rome, 

America 

America 

America 

Italy 

Italy 

5     035   + 
4  39   36   + 

J  ti  44  + 
0  50  13  — 
0  49  49  — 

Mean  time  under  the  meridian  of  Greenwich  Obfervatorv. 

Julian  Style. 

Mean  Long.  iQ. 

Long.  Apogee. 

I. 

5 

II. 

4 

N 

III. IV 
?  J  S3  - 

N.  1  N. 

so'" 

so'" 

N. 

Siam, 
Smyrna, 

India 
Afia 

6  43   16  — 
1  49  15  — 

14  18     0 
38  28     7 

95' 

i 
9 1 8  964 

Years           600 

9     3'i      2.9 

1   25  32  36 

87 

Strafburg, 

Germany 

0  30  56  — 

48  34  35 

before           500 

9     3  57  25,9 

1   27  22  36 

94c 

5'9 

469  3S7 

Stockholm, 

Sweden 

1   12  26  — 

59  21  40 

Chrift.            400 

9     4  43  48.9 

1   29   12  36 

793 

«7 

20709 

Toulon, 

France 

0  23  39  — ■ 

43     7  24 

o~/>0            300 

9     5  3°  ">9 

2     1     2  36 

646 

655 

571!   82 

Turin, 
Venice, 

Italy 
Italy 

0  30  36  — 
0  49  16  — 

45     5  20 
45  27     0 

20a 

100 

0 

9     6  16  34,9 

9     7      2  57.9 
9     7  49  20,9 

2     2  52  36 
2     4  42  36 
2     6  32  36 

499 
552 
206 

223 

79i 
3C9 

122454 
674827 
225^00 

Vienna, 

Germany 

1      5  32  — 

48  11  20 

100 

9     8  35  43.9 

2     8   22  36 

51 

927 

776573 

Upfal, 

Sweden 

r  10  53  — 

59  5i   50 

Years           200 

9     9   22     6,9 

2   10   12  36 

913 

495 

327  946 

Uranibnrg, 

Sweden 

0  51  26  — 

55  54  15 

atter             300 

9   10     8   29,9 

2     12-       236 

765 

63 

S78318 

Wittenberg, 

Germany 

0  50  46  — 

5i   49     ° 

Chrift.            400 

*^~r*J            500 

600 

700 

9    10  54  52,9 
9   "   41    15.9 
9   J2   27  38.9 

9   '3   14     1.9 

2     13     52    36 

4  15   42   i6 

2     17     32    36 
2     19     22    36 

61S 

47i 
3  25 
178 

63- 
199 

767 

335 

430691 
981!  64 

5324437 
83*809 

4-  Add        ?  ■       .          .         c  .1    r     i         ?  to  have  the  time  at 

c  i       a.  Mhe  given  timeof  thofe  places  5-       <^           •  i 
— Subtraft  S                                                   5        Greenwich . 

. • 

900 

9    14     0  24,9 
9   14  46  47  9 

2    21     12    36 
2     23        2    36 

31 
884 

9<J3 
47' 

635182 
iS6l555 

TABLE  of  the  Sun's  mean  motion,  preceffior*  ot  the  Equinoxes,   and 

1000 

9   15  33   10,9 

2    24    <2    36 

7?7 

39 

737  027 

decre.ife  of  the  obi 

iquity 

of  the  Ecliptic,  in  Julian  years. 

iroo 

1 20c 

9   l6  '9  33.9 
9   '7     5  5*5.9 

2     26    42    36 
2     28    32    36 

59° 
443 

607 
'75 

288 
839 

300 
673 

-  ,.      MeanLons.  1v{ 

Mean 

Apo. 

I. 

II. 

III. 

IV. 

Prec.  Equi. 

Deere. 

Julian 

Years. 

1) 

4 

V- 

S3 

pb.  Ec. 

1300 

9   »7  52  '9.9 
9   18  38  42,9 

3        O    22    36 
3        2     12    36 

296 

743 

381 

4b 
41 S 

l5<- 

<»J 

942 

so'" 

s 

0 

N. 

N. 

N- 

N. 

so'" 

/          a 

1460 
1480 

9   19     6  32,7 

3      3   18  36 
3     3  4°  36 

262 
632 

252 
>65 

473 
983 

642 
716 

9    '9   '5  49.3 

i 

ii   29  45  40,7 

0 

0 

1 

6 

360 

915 

625 

54 

000  50,3 

0  0.5 

1500 

9   «9  25     5>9 

3     4     =  36 

3 

i-9 

493 

79' 

2 

11   29  31   21,5 

0 

0 

2 

1  2 

720 

830 

250 

107 

00     1  40,6 

0  0,9 

1520 

9   '9  34  22,5 

3     4  24  36 

374 

'93 

3 

866 

3 

II     29     17        2,2 

0 

0 

3 

18 

80 

745 

«75 

161 

002  30,9 

0  1,4 

1540 

9   '9  43  39>i 

3     4  46   36 

744 

506 

5'4 

940 

B.       4 

OOI     51,3 

0 

0 

4 

^4 

474 

663 

5°2 

"5 

00     3  a j, 2 

0  1,8 

1560 

9   J9  52  55.7 

3     5     8  36 

"5 

820 

24 

i.5 

5 

II     29    47    32,1 

0 

0 

5 

3° 

834 

57* 

127 

268 

00     4  11,5 

0  2.3 

1580 

9   20     2   12,3 

3     5   3o  36 

485 

'33 

534 

89 

|             6 

11    29   33    12,8 

0 

0 

6 

30 

194 

493 

752 

322 

005      i,8 

0  2,8 

1600 

9   20   n    28,9 

3     5  32  36 

856 

444 

44 

163 

B.      i 

11    29   18  53,6 

0 

0 

7 

42 

554 

40  8 

377 

37* 

0  0     5  52,1 

0  2,2 

1620 

,.  9   20  20  45,5 

3     6   14  36 

227 

75  8 

554 

23  8 

003  42,6 

0 

0 

8 

48948 

325 

4 

43° 

006  42,4 

°  3.7 

1640 

9   20  30     2,1 

3     6  36  36 

597 

71 

64 

3 '3 

9 

11   29  49   23,4 

0 

0 

9 

54 

308 

240 

629 

4S3 

007  32,7 

0  4,1 

1660 

9   20  39   lS>7 

3     6  5S   36 

968 

3?5  574 

3S7 

10 

11    29  35     4,1 

0 

0 

11 

0 

668 

'55 

254 

537 

00      8   23,0 

0  4,6 

1680 

9   20  48  35,3 

3     7   20  36 

33  S 

69S|  85 

462 

i 1 

11   29   20  44,9 

0 

0 

12 

b 

28 

70 

879 

59' 

009   13,3 

0  5.1 

1700 

9   20  57  51,9 

3     7  42  36 

70S 

'2,595 

537 

B.        12 

005  34,0 

0 

0 

13 

12 

422 

98S 

506 

645 

0  0    10     3,6 

0  5,5 

1701 

9   20  43   3  2,6 

3     7  43  42 

68 

927.220 

591 

l3 

11   29  51    14,7 

0 

0 

'4 

18J782 

9°3 

'3' 

69S 

0  0   10  53,9 

0  6,0 

1702 

9   20  29   i3>1. 

3     7  44  48 

42S 

842J845 

644 

14 

11    29  36  55,5 

0 

0 

'5 

24  142 

iii 

7.56 

752 

0  0   11   44,2 

0  6,4 

'7°3 

9   20   14  54,1 

3     7  45  54 

788 

757  470 

698 

'.5 

11   ;9  22  36,2 

0 

0 

16 

30502733 

3*' 

8060  0  12  34,5 

0  6,9 

1  704 

9   20  59  43,2 

3     7  47     ° 

182 

675 

97 

7.52 

B.      16 

007   25,3 

0 

0 

'7 

36896651 

8 

8600  0  13   24,8 

0  7.4 

K°5 

9  20  45  24,0 

3     7  4S     6 

542 

59° 

722 

806 

'7 

11    29  53     6,c 

0 

0 

IS 

42 

257 

5<><> 

633 

9130  0  14  15,1 

0  7,8 

1706 

9   20  31     4,7 

3     7  49   '2 

Q02 

50S 

347  859 

iS 

11   29  38  46,8 

0 

0 

'9 

48 

617 

48] 

258 

967°  0  15     5.4 

0  8,3 

1707 

9  20  16  45,5 

3     7  5°  iS 

262 

420 

9721913 

10 

11    29   24  27,5 

0 

0 

20 

54 

977 

39^ 

883 

2I.°  0  15  55.7 

0  8,7 

170S 

9  21      1   34.5 

3     7  5'   24 

656 

337 

599  9*7 

B.        20 

009   16,6 

0 

0 

22 

0371 

3M 

5'c 

750  0  16  46,0 

0  9,2 

1709 

9   20  47   15,3 

3     7  52  3° 

16 

252224]   20 

H.     40 

0     0   18  33,2 

0 

0 

44 

°i74' 

627 

21 

I49|°  0  33   32,0 

0 18,4 

1710 

9  20  32  56,0 

3     7  53   36 

376)167  849J   74 

B.     6c 

0     0   27  49,8 

0 

1 

6 

0 

[1 12 

941 

53' 

224 

005 

0  18,0 

0  27,6 

171 1 

9   20   iS   36,8 

3 

7  54  42 

736 

;  2 

474 

128 

MAYER's     SOLAR    TABLES. 


- 

Epochs  of  the  Sun' 

s  mean  motion. 

Epochs  of  the  Sun's  mean  motion. 

=s» 

Mean  time 

under  the  Meridian 

jf  Greenwich  Obfervatory. 

Mean  time  under  the  Meridian  of  Greenwich  Obfervatory. 

I. 

II. (III. 

[V. 

1  I.  111.  111.  IV.  | 

Julian  Style. 

VleanLong.fj! 

Long.  Apo. 

D 

N. 
0 

? 

N. 
101 

SI 

N. 
182 

Gregorian  Style. 

VleanLong.  |gi 

Long.  Apo.  1  J  1 

V  |  9 

M.JN. 

54*455 

a 

N. 
126 

so''' 

i     0      '     " 

N. 

50'" 

0    '   "In. J 

Years 

1712 

9  21     3  25,9 

3     7  55  48 

30 

Years      1711 

?    9  28     5,2 

3 

7  54  4° 

364 

after 

1 713 

9  20  49     6,6 

3     7  56  54 

49°  < 

)I5 

726 

235 
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I. 
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en 
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» 
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2 

N. 
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N. 
13 

Eq. 
// 

12,5 

so'" 

// 
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11 

N. 

8 
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7 

I 

Is  29  41  38,1 

16 

82 

9 

1     9  25  33,2 

7 

355 

100 

69 

6 

5,5 

2 

3     0  4°  46,4 

16 

115 

231 

158 

14 

12,7 

IO 

1  10  24  41,6 

7 

388 

103 

70 

6 

5,6 

3 

3     1  39  54,8 

17 

149 

233 

159 

14 

12,8 

n 

1   11  23  49,9 

8 
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72 

6 

5,8 

4 

3     2  39     3,j 

17 

183 

236 
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14 

12,9 

12 

1  12  22  58,2 

8 

456 

108 

74 

6 

5,9 

5 

3     3  38  11,4 

17 

217 

23S 

163 

14 

13,1 

13 

1   13  22    6,6 

8 

490 

no 

75 

6 

6,1 

6 

3     4  37  19,8 

17 

251 

241 

164 

14 

13,2 

M 

1  14  21  14,9 

8 

524 

113 

77 

7 

6,2 

7 

3     5  36  28,1 

17 

285 

243 

166 

14 

13,4 

15 

1  15  20  23,2 

8 

558 

"5 

79 

7 

6,3 

8 

3     6  35  36,4 

18 

3i9 

246 

168 

14 

13,5 

16 

1  16  19  31,5 

8 

592 

118 

80 

7 

6,5 

9 

3     7  34  44,8 

18 

352 

248 

17c 

15 

13,6 

17 

1  17  18  39,9 

9 

625 

120 

82 

7 

6,6 

10 

3     8  33  53,1 

18 

386 

251 
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15 

13,8 

iS 

1  18   17  48,2 

9 
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123 

84 

7 

6,7 
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15 

13,9 

r9 
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9 
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86 
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6,9 

12 
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18 
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14,0 
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9 
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In  Months  and  Days. 
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24  53  24,6 

25  52 

26  51 

27  50   49,6 

28  49    58,0 


Apo. 


// 


33,o 
4i,3 


26 
26 
27 
27 
27 
27 
27 


N. 


II. 
% 

N. 

364 
366 
369 

37i 
374 
376 

"31379 


910 

944 

978 

12 

46 
79 


June 


III 
? 

N. 

248 
250 
252 
253 
255 
257 


IV.  Pre 

ft    Eq. 

N. 


'■59\  22 


20,0 
20,1 
20,2 
20,4 
20,5 
20,7 
20,8 


Longitude  £$ 


29  49 
o  48 


47 
46 

45 
44 
43 
43 
42 

8  41 

9  40 
10  39 

38 

37 


Apo. 


N. 


11 
12 

13  37 

14  36 

15  35 

16  34 

17  33 

18  32 

19  3i 

20  31 

21  30 

22  29 

23  28 

24  27 

25  26 

26  25 

27  24 

28  24 


6,3 

27 

14,6 

28 

22,9 
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42,9 

32 

51,2 

32 

59>5 

33 

7,9 

33 
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23 

23 
23 

23 
23 
23 
23 
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24 
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24 
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24 
25 
25 
25 
25 
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25 

25 
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26 

26 
26 
26 
26 

2^ 
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21,1 
21,2 

21,3 

21,5; 
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21,9, 
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22,2 
22 

22,4 
2,6 
22,7 
22,9 
23,0 
23,1 
23,3 
23,4 
23,5 
23,7 
23,8 
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24,1 
24,2 

4,4 
24,5 
24,6 
24,8 
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a 
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6 
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18  57,9 
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1 
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3 
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5 
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33 

33 
33 
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434 
46S 
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464 
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474 
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79 


N. 
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3-r3 
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N. 
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27 
27 
27 
27 

2S 
28 
2S 
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28 
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25,1 
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25,6 
25,8 
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26,0 
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In  Months  and   Days. 
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*9 

20 
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26 
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28 
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1 
2 
3 
4 
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6 
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8 

9 

10 
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15 
16 
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18 

19 
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21 
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23 
24 
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26 
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28 
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13  11 

14  10 
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17 

18 

19 

20 

2r 
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23 
24 

25 
26 
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6 
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5 
4 
3 
2 
1 
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o 

26  59 

27  58 

6  28  57 


47,8 
56,2 

4,5 
12,8 
21,2 
29,5 
37,8 
46,2 
54,5 

2,8 
11,2 
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27,8 
36,1 
44,5 
52,8 
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9,5 
17,8 
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35 

35 

35 

35 

36 

36 

36 

36 

36 

37 

37 

37 

37 

37 

37 

38 

38 

38 

38 

38 
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806 
840 
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N. 
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569 

60  3 
.1 
671 


N. 


484 

486 

.89 

491 

494 
705I496 

739  499 


N. 


50  r 
504 
506 
509 


908J511 

942J5I4 

976;5i6 

10519 

44521 

77,524 

ITI  526 
F45  529 
I79  53I 


331 
332 

334 

336 

337 

339 

341 

34 

344 

346 

348 

45 

35i 

353 
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56 

358 

360 
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ft  Eq- 


M. 


// 


2"  26,6 
2926,7 


29 
29 
29 
29 

29 

29 
3c 
3° 
3c 
3t 
3° 
3  c 
3c 
3i 
3i 
3i 
31 


26,9 

27,0 
27,1 
27,3 
27,4 
27,5 
27,7 
27,8 
28,0 
28,1 
28,2 
28,4 
28,5 
28,6 
28,8 
28,9 
29,1 
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In  Months  and  Days. 
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29  56 
o  55 


1 
2 
3 
4 
5 
6 

7 


54 
53 
53 
52 
5i 
50 

49 

8  48 

9  47 

10  47 

11  46 

12  45 

13  44 

14  43 

15  42 

16  41 

17  41 
iS  40 

19  39 


38 
3  7 
56 

35 


24  35 

25  34 

26  33 

27  32 

28  31 

29  30 


34,5 
42,8 
5i,i 
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41,1 
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57,8 
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22,8 

3i,i 
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11, 1 
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4i 
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3M 
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619 
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687 
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9 
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396 
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!  -O^O 

!30. 
30,3 
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?r,o 
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Table  of  the  Sun's  mean  motion,                 J 

Table  of  the  Sun's  mean  motion. 

In  Months  and  Days. 

In  Month 

s  and  Days. 
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263 
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SS 
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2 

8      1    29      i,o 

44 

296 
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36 

33,7 

2 

10 

1  36  29,2 

SS 

362 

767 
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3 

8      2   28      9,4 
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33° 

617 

421 

36 

33,9 

3 

10 

2  35  37>6 

S5 
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77° 

526    45  42,3 

4 

S     3  27  17.7 

45 

364 

619 

423 

36 
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4 

10 

3  34  45,° 

56 

43° 

772 

527    45  42,4 

5 

8     4  26   26,0 

45 
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622 

425 

36 

34>2 

5 

10 

4  33  54, 2 

56 

464 

775 

529    45  42,6 

6 

8     5  2S  34>4 

45 

43  2 

624 

426 

37 

34,3 

6 

10 

5  33     2,6 

56 

498 

777 

531     4642,7 

7 

8      6  24  42,7 

45 

466 

627 

428 

37 

34,4 

7 

10 

6  32  10,9 

S6 

53i 

780 

533    46  42,8 

S 

8      7   23  5',° 

45 

500 

629 

43° 

37 

34>6 

8 

10 

7  3i   19,2 

5« 

S°~S 

782 

534    46,43>° 

9 

8     8   22  59,4 

45 

534 

632 

43  2 

37 

34,7 

9 

10 

8  3°  27,5 

57 

599 

7*5 

536;  46!43,' 

IO 

8      9  22     7,7 

46 

567 

634 

433 

37 

34>s 

10 

10 

9  29  35,9 

57 

633 

787 

538    46  43>2 

ii 

8    10  21    16,0 

46 

601 
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37 

35,° 

11 

10 

10  28  44,2 

57 
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79° 

539    4643,4 

12 

8    11    20   24,4 

46 

^35 

639 

437 

38 

3S'1 

12 

10 

11   27  52,5 

57 

701 

792 

54'     46  43>5 

'3 

8    12   19  32,7 

46 

669 

642 

43  8 

38 

35,3 

'3 

10 

12  27     0,9 

57 
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795 

543     47 

43,7 

14 

8    13    18   41,0 

46 

703 

644 

44° 

38 

35>4 

'4 

10 

13   26     9,2 

58 

768 

797 

545    47 

43,8 

»5 

8    14  17  49,4 

47 

737 

647 

442 

38 

35>5 

15 

10 

'4  25   17,5 

58 

802 

800 

546    47 

43,9 

16 

8   '5   16  57,7 

47 

77i 

649 

444 

38 

35,7 

16 

10 

15   24  25,9 

58 

836 

802 

54s,  47 

44,' 

'7 

8   16   16     6,0 

47 

804 
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445 

38 

35^ 

17 

10 

16   23   34,2 

58 
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805 

55° 

47 

44, 2 

18 

8    '7   15    14,3 

47 

838 

654 

447 

38 

35,9 

18 

10 

17    a2   42,5 

58 

904 

S07 

55' 

47 

44,3 

'9 

8   18   14  22  7 

47 

872 

657 

449 

39 

36,1 

'9 

10 

1$    21    50,9 

58 

9381810 
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48 

44,5 

20 

8   19  13   31,0 

48 
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659 

45° 

39 

36>2 

20 

10 

19    20    59,2 

59 

972  812 

S5S 

48 

44, 6 

21 

8  20  12  39,3 

48 
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66a 

45  2 

39 

3M 

21 

10 

20    20       7,5 

59 

6 
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48 

44,8 

22 

8  21   11  47,7 

48 

974 

664 
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39 

36,5 

22 

10 

21     I9     15,8 

59 

39 

817 

558 

48 

44,9 

23 
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48 

8 
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39 

36,6 

23 

10 
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59 

73 
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48 

45,° 
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4i 

669 

457 
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3M 

24 

10 

23   '7  32,5 

59 
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48 

45, 2 

25 
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48 

75 
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39 

36,9 

25 

10 

24  16  40,8 
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48 

45,3 

26 

8  25     8   21,0 

49 
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46. 

40 

37,° 

26 

10 
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S6S 

49 

45,4 

1 

27 
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49 
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40 

37,2 

27 

10 

26   14  57,5 
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209 
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49 

45>6 

28 
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49 
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679 
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40 

37,3 

28 

10 
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832 

569 

49 

45,7 

1 

29 

8  28     5  46,0 

49 

211 

682 

466 

40 

37,5 

29 

10 

28   13   14,2 

1       0 

276 

835 

57° 

49 

45,9 

3° 

8   29     4  54,3 

49 

245 
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40 

37,6 
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10 
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837 

572 
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N. 
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Eq. 
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46,1 

so'" 

" 

N. 

s 
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N. 

N. 
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1 
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5° 

279 

687 

I 

0  11   30,8 

1     1 

344 

2 

9     1     3  II'° 

5° 

312 

689 

47' 

40 

37>9 

2 

1   10  39,2 

1     1 

378 

842 

575 

49 

46,3 

3 

922  19,3 

5° 

34-6 

692 

473 

41 

38>° 

3 

2     9  47,5 

1     1 

412 

845 

577 

5° 

46,4 

4 

9     3i   27,6 

5° 

38c 

694 

474 

41 

38,' 

4 

3     8  SS,^ 

1     1 

446 

847 

579 

5° 

46,5 

J 

940  36,0 

5° 

41/ 

697 

476 

41 

38»3 

5 

4     8     4,i 

1     1 

480 

850581 

5° 

46,7 

6 

9     4  59  44,3 

5° 

448 

699 

478 

41 

38>4 

6 

5     7   '2,5 

1     1 

5^3 

852 

582 

5° 

46,8 

7 

9     5  58  52,6 

5* 

482 

702 

480 

41 

38>6 

7 

6     6  20,8 

1     2 

547 

855 

584 

5° 

4T,° 

8 

9     6  58     i,o 

5' 

5i« 

704 

481 

41 

38>7 

8 

7     5  29,1 

1     2 

58' 

857 

586 

5° 

47,' 

9 

9     7  57     9'3 

51 

54S 

707 

483 

41 

38»S 

9 

8     4  37,5 
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6-5 

860 

587 

5° 

47,2 

JO 

9     8  56  17,6 

51 

583 

709 

485 

42 

39>° 

10 

9     3  45, 8 

1     2 

649 

862 

S89 

5' 

47,4 

11 

9     9  SS  26,0 

51 

617 

712 

486 

42 

39>' 

1 1 

10     2  54,1 
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683 

S65591 

5» 

47,5 

12 

9  10  54  34,3 

52 

65' 

7M 

488 

42 

39>2 

12 

11     2     2,5 

1     3 

7i7 

8«7  593 

5'(47,6 

13 

9  11  53  42,6 

52 

68i 

717 

49c 

42 

39>4 

'3 

12      1    1 0, 8 

1     3 

75' 

87° 

594 

5'i47,8 

14 

9  12  52  50,9 

52 

7'S 

72c 

491 

42 

39,5 

•4 

13     0  19,1 

1     3 

784 

872 

596 

Sl\  47,9 

«5 

9  '3  5'  59,3 

52 

75: 

722 

493 

42 

39>7 

15 

13  59  27,5 

1      3 

818 

S75 

598 

5'  48,' 

16 

9  14  51     7>6 

52 

78( 

725 

495 

43 

39,8 

16 

14  58  35, 8 

1     3 

852 

877 

599 

5'    48,3 

17 

9  '5  5°  >5>9 

52 

82c 

727 

497 

43 

39>9 

17 

'5  57  44,r 

1     3 

886 

8S0601 

52  48,3 

18 

9   16  49  24,3 

S3 

85< 

73c 

498 

43 

40,1 

18 

16  $6  52,4 

1     4 

920 

882 

603 

sA  48,5 

'9 

9  17  48  32,6 

S3 

88S 

732 

5°c 

43 

4°>2 

'9 

17  56     °,8 

'     4 

954 

885 

605 

S*\  48,6 

20 

9  18  47  40,9 

S3 

922 

735 

5°2 

43 

4°>3 

20 

'8  SS     9,' 

1     4 

988 

887 

606 

52 

4«,7 

21 

9  19  46  49,3 

S3 

95« 

737J5°3 

43 

4°>5 

21 

19  54  17,4 

1     4 

21 

890 

608 

52 

48,9 

22 

9  2°  45  57,6 

S3 

99c 

74°5°5 

43 

40,6 

22 

2°  53  25,8 

'     4 

SS 

892 

610 

52 

49,o 

23 

9  2'  45     5,9 

S3 

»4 

742507 

44 

40,8 

23 

21  52  34,1 

1     5 

89 

895,611 

53 

49,2 

*4 

9  22  44  14,3 

54 

57 
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44 

40,9 

24 

22  11  42,4 
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898  613 

53 

49,3 

*5 
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54 

91 

74-7  5 1C 

44 

41,0 

25 
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1     5 
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53 

49,4 

26 
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54 
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44 

41,2 

26 
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191 
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53 

49,6 

27 
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54 
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44 

4i,3 

27 
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>     5 
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905  618 

53 

49>7 

28 
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54 
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755 

5'5 

44 

4i,5 

28 

26  48  15,8 
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258,908 
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53 

45,9 

29 
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SS 
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757 

5'7 

44 

41,6 

29 

27  47   24,1 
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292  910 
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53 

5°,° 

3° 
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SS 
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5'S 

45 

41,7 

30 

28  46  32,4 
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54 

5°,' 

31 
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SS 
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45 

41,9 
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3i 
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54 
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Table  of  the  Sun's  mean  motion,  in  Hours  and  Minutes. 
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49,7 

I  46,6 

2 

4  55.7 
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32 
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0     0/ 
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'9 
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0 
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3 
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33 
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4i 
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1,7 
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10  1 

54  56,2 
54  42,9 
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0  46     1,6 
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20 
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I? 

12 
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11  1 
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18 

'4 
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20 

J4 
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44 
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4.r 

i,8 

14  1 

52  38,6 
52  10,6 

,      J4  x9  1  1  afi 

0  32  29,7 

1  58.7J 
1  59.4; 

1  59.9i 

2  0.5 

l6 

16 

39   25,6 

32 

2 

16 
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16 

o,7 
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0  30, 

.  I  22  54 

"  I    26,3 

0  30  31,0 
0  28  31,6 
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15 
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24.5 
25,9 
27.2 
28,3 
29,6 

3°>7 
31,8 

32-9 
33.8 
34,8 

35.7 
36-4 

37.2 
38,1 

38.7 
39.2 

39.7 
40,4 

40,8 
41,2 
4L5 
41.8 
42,0 
42,2 
42,3 
42,3 


9,6 
9.4 
9.3 
9.1 

8,9 

8,8 
8,6 
8,4 
8,2 
8,0 

7.6 
7.4 
7,2 
7,0 

6,8 
6,6 
6,4 
6,2 
6,0 

5.7 
5.5 
5.3 
5.i 
4,8 
4,6 
4,4 
4,2 

3.9 
3.6 
3.4 
3.i 
2,9 

2-7 
2.5 
2,2 
2,0 
1,8 
i,5 

J-3 

1,0 
0.7 

°.5 

°-3 

0,0 


22 
21 
21 
20 
20 

19 
19 
18 
18 


o 

3° 
o 

3° 

o 

3° 
o 

3° 
o 


17  30 

17  o 

16  30 

16 


15 
15 

14 

14      o 

13    3° 
13 


12 
12 
11 
11 

10 
10 

9 
9 
8 

8 

7 

I 

6 
5 
5 
4 
4 
3 
3 
2 
2 
1 
1 
o 
o 


3° 
o 

3° 


o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 

3° 
o 


S. 


SOLAR     TABLES. 


Declination  of  the  Points  of  the  Ecliptic. 

According 

to  the  Obliquity 

ot  the  Ecliptic,  230.  28'.  1 

■". 

With  the  Change  of  Reduction,  for  the 

Change  of  the  Obliquity 

,  one  Minute. 

Argument. 

Longituc 

e  of  the  Point  in  the  Ecliptic. 

S. 

0 

+       6     — 

+ 

7      —                            2      +      8 

— 

S. 

Declination. 

Diff. 

Change. 

Declination. 

1 

(iff. 

Change.      Declination. 

Diff.      change. 

0 

/ 

0 

/ 

11 

,       // 

11 

0 

, 

11 

'11 

//              0 

11 

/ 

11 

11 

50,8 
5i.i 

0       ' 

O 
O 

0 
3o 

0 

0 

0 
11 

0,0 

57,o 

11     57,0 
tl     56,8 

0,0 
o,5 

11 
II 

29 
39 

12,3 
44.4 

10 

32,1 

29," 
26,4 

23,5 
20,5 

17,4 

14,? 

11," 

8,1 

4,8 
1,5 

58,3 

54,9 
5i,5 
48,0 

28,1       20     10 
28,5      |20      16 

37,4 
56,6 

6 
6 

19,2 

'3,5 
8,c 

30       0      j 
29     30 

I 

0 

0 

23 

53,8 

(I     56,7 

1,0 

11 

5o 

13,7 

10 

29,0 

20     23 

10,1 

6 

51,4 

29       0 

I 
2 

3 
3 
4 
4 

30 
0 

30 
0 

30 
0 

30 

0 
0 
0 
I 
I 
I 
I 

35 
47 

J9 
11 
23 

35 
47 

50,5 

47,1 
43,5 
39,8 
35,7 
3i,3 
26,6 

1 1     56,6 
II     56,4 
tl     56,5 

IJ     55,9 
tl     55,6 

fi     55,3 
ii     54,8 

'I     54,5 
11     53,8 

ii     53,3 
11     52,7 
ti     52,2 
11     51,! 
11     50,7 
11     49,8 
11     48,9 
11     48,1 

11     47,3 
11     46,2 

[I     45,3 
11     44,2 
11     43,1 
11     41,9 
1 1     40,8 

cl     39,5 
11     38,2 
11     36,8 
n     35,6 
11     34,e 
11     32,6 
11     31,0 
11     29,5 
n     27,9 
ir    26,1 
11     24,6 
11     22,6 
11     21,0 
11     19,2 
11     17,1 

i,4 
',9 
2,4 
2,9 

3,4 
3,8. 
4,3 

12 

12 
12 

I  ° 

12 
T2 

!  r  "* 

0 
11 
21 
31 

4i 

52 

2 

40,1 
3,6 
24,1 
4i,5 
55,8 
7,1 
15,2 

10 
10 

10 
10 
10 
10 

29,4 

29>9 
3o,3 
30,7 
31,2 
31,6 
32,0 

20     29 
20     35 
20     41 
20     47 
20     52 

20  58 

21  4 

18,1 

20,5 

17,2 

8,2 

53,4 

32,9 
6,6 

6 
5 
5 
5 
5 
5 
5 
5 
5 
5 

2,4 
56,7 
5i,<- 
45,; 
39,5 
33,7 
27/ 
21,9 
i6,c 

IO,1 

51,7 

5i,9 
52,2 

52,4 
52,7 
53,o 
53,2 

28     30 
28       0 

27     30 
27       0 
26     30 
26       0 
25     30 

5 

J 
6 

6 

0 
30 

0 
30 

1 
2 
2 

2 

59 
11 

23 
35 

21,4 

15,9 
9.7 

3,o 

4,8 
5,3 
5,8 
6,2 

13 

i3 
13 

13 

12 

22 
32 
42 

20,0 

2', 5 

19,8 

M,7 

10 
9 
9 

32,4 
32,8 

33,3 
33,7 

21       9 

21     14 
21     20 
21     25 

34,4 
56,3 
12,3 
22,4 

53,5 
53,7 
54,o 

54>2 

25      0 

24     30 
24.      0 
23     30 

7 
7 

0 

3o 

2 
2 

46 
58 

55,7 
47,9 

6,7 

7,2 

ji3 

lx4 

52 
1 

6,2 

54,2 

9 

9 

34,i 
1 4, 5 

21     30 
21     35 

26,5 
24,7 

5 

4 

4,i 
58,2 

54,5 
54,7 

23       0 
22     30 

8 
S 

0 

30 

3 

3 

10 

22 

39,2 
29,9 

7,7 
8,2 

14 

14 

11 
21 

38,6 
19,4 

9 
9 

44,4 
40,8 

37,5 
33,7 
30,0 
26,1 
22,5 
18,6 
14,8 
10,7 
6,8 

2,8 

58,7 
54,6 
5o,4 
46,2 
42,0 
37,6 

33,3 
28,8 

24,5 
20,4 
15,0 
10,8 
6.: 

35,o 
35,4 

21     40 
2i     45 

16,6 

2,5 

4 
4 

5i,9 
45,9 
39>s 
33,6 
27,6 
21,3 

15,1 
9,0 

54,9 
55,2 

22       0 
21     30 

9 
9 

0 

3o 

3 
3 

34 
46 

19,7 
8,6 

8,6 
9>i 

14 
14 

30 
40 

56,9 

30,6 

9 
9 
9 
9 
9 
9 

35,8 
36,2 

21     49 
21     54 

42,3 
15,9 

4 
4 

55,4 
55,6 

21       0 
20     30 

10 
10 

rr 

0 

30 
■0 

3o 

3 

4 
4 
4 

57 

9 
21 

33 

56,9 

44,2 
30,4 
15,7 

9,6 
10, 1 
10,6 
11,0 

14 
14 
15 
15 

50 

59 
8 

18 

0,6 
26,7 
49,2 

7,8 

36,6 

37,o 

37,4 
37,8 

21  58 

22  3 
22       7 
22     11 

43,5 
4,8 

19,9 
28,9 

4 
4 
4 
4 

55,8 
56,0 
56,2 
56,4 

20      0 

19     30 
19       0 

18     30 

12 

0 

4 

44 

59>9 

»,5 

15 

27 

22,6 

9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

38,2 

22     iy 

31,3 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2,4 

56,1 

49,9 

43,5 
37,2 
30,6 

24,3 

17,7 

n,4 

4,8 

58,2 
5i,8 

45,1 
3  ',5 
3i,9 
25,3 

18  7 

56,6 

18       0 

12 

3o 

4 

56 

43>o 

12,0 

15 

36 

33,3 

38,6 

22     19 

27,4 

56,8 

17     30 

13 
13 
14 
14 
15 
15 
16 
16 
17 

1  x7 

iS 
18 

19 
'9 

0 
30 

0 
3o 

0 
3o 

0 
3o 

0 
3o 

0 
3o 

0 
3o 

5 

5 
5 

5 
5 

6 
6 

6 
6 
6 

7 
7 
7 
7 

8 
20 
3i 
43 
SS 

6 
18 
29 
41 
52 

4 
15 
27 
33 

24,9 
5,7 

45,2 

23,4 
0,2 

35,8 
9,8 

42,4 
13.4 
42,9 
io,3 

36,9 

i,5 

24,1 

125,4* 
12,9 

*3,4 
13,9 
14,3 
M,8 
15,3 
15,7 
16,2 
16,7 
17,1 
17,6 
18.1 
18,5 

15 
15 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
M 
17 

45 

54 

3 

12 
21 
30 
38 
47 
56 

4 
12 
21 

29 
37 

40,1 

42,9 
4,6 
36,2 
26,6 
12,8 
54,8 
32,4 
5,7 
34,5 
59,o 
19,4 
34,4 
45,2 

39,o 

39,4 
39,8 
40,2 
40,6 
41,0 
4',4 
4i,7 
42,1 

42,5 
42,9 

4^,2 

43,6 
43x2 

22     23 
22     27 
22     30 
22     34 
22     37 
22     40 
22     44 
22     47 
22     50 
22     52 
22     55 

22  58 

23  0 
23       3 

17,3 
o;8 

33,o 
8,6 

32,9 

50,6 

2,0 

6,8 

5,o 

56,8 

41,9 

20,4 

52,3 

17,6 

57,0 
57,i 
57,3 
57,5 
57,6 
57,8 
57,9 
58,o 
58,2 

5%3 

5q,4 
53,6 
58,7 
58,3 

17      0 
16     30 
16       0 

15     30 
ly       0 

M     SO 
14       O 
13      30 
13       0 
12      30 
12         O 
II       30 
II         O 
IO      30 
IO         O        1 

20 

0 

7 

49 

45,i 

19,0 

17 

45 

51,5 

8 

1.5 

44,3 

23       5 

36,3 

0 

53>9 

20 

30 

8 

1 

4,3 

19,4 

17 

53 

53,o 

7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 

56,8 
52,1 
47,3 
42,4 
37,6 
32,6 
27,6 
22,7 

17,5 

12,4 

7,3 

44,6 

23       7 

4?,  3 

58,6 

52,0 
45,2 
38,5 
31,7 

2J,<- 
lS,2 

",5 

4,7 
57,9 
5>,i 
44,' 
37,5 
30,6 

23,9 
17,1 
10,2 

3,4 

59,o 

9     3o 

21 

0 

8 

12 

21,4 

"     15,3 
ii     13,2 

19,9 

18 

1 

49,8 

45,Q 

23      9 

53,6 

59,i 

9       ° 

21 

3o 

8 

23 

36,7 

20,4 

18 

9 

4i,9 

45,3 

23     11 

52,2 

5%2 

80  3°  i 

22 

22 

0 

3o 

8 
8 

34 
46 

49,9 
1,0 

11     11, 1 
11      9,2 
11       7,i 

n       4,7 
11       2,6 

20,8 
21,3 

18 
18 

17 
25 

29,2 
11,6 

45,7 
46,0 

23     13 
23     15 

44,2 
29,4 

5*3 

59,4 

8       0 

7     30         : 

23 

0 

8 

57 

10,2 

21,7 

18 

32 

49,2 

46,4 

23     17 

7,9 

59,5 

7       0 

23 
24 

3o 
0 

9 
9 

8 
19 

17,3 
22,0 

22,2 
22,7 

18 
18 

40 
47 

21,8 
49,4 

46,7 
47,i 

23     18 
23     20 

39,0 
4?^ 

59,5 
59,6 

6     30 
6       0 

24 
25 

25 

3o 

0 

3o 

9 
9 
9 

30 

41 
52 

24,6 
24,8 
22,8 

11       0,2 
10     58,0 
10     55,6 
to     5^,-1 

25,2 
23,6 
24,1 

18 

'9 
19 

55 

2 

9 

12,1 
29,6 
42,0 

47,4 
47.7 
48,0 

23     21 
23     22 
23     23 

22,8 

34,3 
39,° 

59,6 
59,7 

59,7 

5     30 
5      0 
4     30 

26 

0 

10 

3 

18,4 

24,5 

'9 

16 

49,3 

48,4 

23     24 

3<>,9 

59,8     1 

4       0         . 
3     30 
3      ° 

26 

3o 

to 

14 

if, 6 

10     50,7 

25,0 

r9 

23 

51,4 

56,9 
51,6 

46,3 
41,1 

35,5 
3o,c 
24,6 

48,7 

23     25 

28,0 

59,8 

27 

0 

10 

25 

2,1 

to    48,3 
to    45,6 
10    42,9 

10   40,5 

10     37,8 
10     34,9 

25,5 

19 

30 

48,3 

6 

49,0 

23     26 

12,3 

59,8 

27 

3o 

ro 

35 

5o,6 

25,9 

19 

37 

39,9 

6 

49,3 

23     26 

49,8 

59-9 

2     30 

23 

23 

0 

3o 

10 

TO 

4^ 

57 

36,2 
19,1 

26,3 

26,8 

19 
r9 

44 
51 

26,2 

7,3 

6 

6 

49,6 
49,9 

23     27 
23     27 

20,4 
44,3 

0 

59,9 
59,9 

2      0 

1     3° 

29 
29 
30 

0. 

3o 

0 

II 

n 

11 

7 
18 
29 

59^ 

37,4 

!2,3 

27,2 

27,7 
28,1 

19 
20 

20 

57 

4 
10 

42,8 
12,8 

37,4 

6 
6 

50,2 

5o,5 
50,8 

23    28 
23     28 
23     28 

i,4 
11,6 

15,0 

0 
0 

60.0 
60,0 

60,0 

1       0 
0    30 

0      0 

J 

1 

3.       ' 

5 

+         II      — 

4 

-1- 

10      —                         3 

+       9 

— 

rt  1 

Vol.  II. 


SOLAR     TABLES. 


Sun's  paral- 
lax, 
In  the  ver- 
tical circle 


Dift.i 
from  Sun's 
vert.|Paral- 
lax 


ASTRONOMICAL     REFRACTIONS. 

For  the  height  of  the  barometer  280.  o'  Paris,  and  the  graduation  of  Reau- 
mur's thermometer,  io°.  above  freezing,  with  variations  for  10  lines  in 
the  height  of  the  barometer,  and  10  degrees  of  the  thermometer.*. 


Dilt. 
from 
vert. 


I   "     J 


Refraft 

for 
bar.28-1 
th.+  ro 


3 
6 

9 
12 

IJ 

18 

21 
24 
27 
30 

33 
36 

39 
42 
45 
48 
51 
54 
57 
60 

63 
66 

69 

72 

75 
78 
81 
84 

87 
90 


0,0 
0,4 
0,9 

1,4 
1,8 

2,3 
2,7 

3,i 
3,6 
4,o 
4,4 
4,8 
5,2 
5,5 

5,9 
6,2 

6,5 
6,8 

7,r 
7,4 
7,6 
7,8 
8,0 
8,2 
8,4 
8,5 
8,6 

8,7 
8,7 
8,8 
8,8 


o 
1 
2 
3 
4 
5 
6 

7 
8 

9 

10 
11 
12 

13 
M 
tj 
16 

17 
18 

T9 

20 
21 

22 
23 
24 

25 
26 

27 
28 
29 
3° 


Var. 

for 

lolin. 

bar. 


// 


0,0 

1,0 

2,0 

3,° 

4,o 

5,o 

6,1 

7,1 

8,1 

9,2 

10,2 

11,2 

12,3 

I3>3 

14,4 

15,4 

16,5 

17,6 

18,7 
19,8 
20,9 
22,0 
23,2 
24,3 
25,5 
26,7 
28,0 
29,2 

3o,5 
31,8 

33,i 


// 


Var. 

for 

10  d. 

ther. 


// 


0,0 

0,0 

0,0 

0,0 

0,1 

°,i 

0,T 

o,1 

0,1 

0,2 

0,2 

0,2 

0,2 

0,2 

C),2 

o,3 

0,2 

°,3 

°,3 

°,4 

°,3 

°,4 

°,3 

°,5 

°,4 

o,5 

o,4 

0,6 

o,4 

0,6 

o,5 

0,7 

0,5 

0,7 

0,5 

0,8 

0,6 

0,8 

0,6 

0,9 

0,6 

0,9 

0,7 

1,0 

0,7 

1,0 

0,7 

M 

0,8 

1,2 

0,8 

1,2 

0,8 

i,3 

0,9 

i,3 

0,9 

M 

1,0 

M 

1,0 

i,J 

Dilt 
from 
vert, 


30 
3i 
32 

33 
34 
35 
36 
37 
38 

39 

40 

41 

42 
43 
44 
45 
46 
47 
48 

49 

5® 

5i 

52 
53 
54 
55 
56 
57 
58 

g 


Refraa|  Var 


for 

bar28d, 
tli.+io 


33 

34,4 
35,8 
37,2 

38,7 
40,2 

4i,7 
43,3 
44,9 
46,  J 
48,1 

49,8 
5i,6 

53,4 
55,3 
57,3 
59>3 
i,4 
3,6 

I* 

8,2 

10,6 
13,2 
15,9 

l8'l 
21,6 

24,7 

28,0 

31,5 

35,2 
39,o 


for 

rolin 
bar. 


1,0 
1,0 
1.1 


1,2 
J,3 
*,3 
M 
M 
I>5 
i,5 
1,6 
1,6 
i,7 
1,8 

*>9 

2,0 

2,0 
2,1 
2,2 

2,3 
2,3 

2,4 

2,5 

2,5 
2,6 

2,7 
2,8 
2,9  I 


Var. 

for 

lod. 

ther. 


i,5 

*,6 
i,7 
i,7 
1,8 

*>9 

2,0 

2,0 

2,1 

2,2 

2,2 
2,3 
2,4 
2,5 
2,6 

2,7 

2,8 

2,9 

3,0 

3>i 

3,2 

3,4 
3, 5 
3,7 
3,8 
3,9 
4,1 
4,2 
4,3 
4,5 


Dilt 
from 
vert. 


60 
61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
7i 
72 
73 
74 
75 
76 
77 
78 

79 
80 
81 
82 

83 
84 
85 
86 

87 
88 

89 
90 


RefracT:. 

for 
bar.  28V 
ther. +10, 


Var. 

for 
lolin 

bar. 


1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
5 
5 
6 

7 
8 

9 

11 

14 
18 

23 

30 


39,° 
43,3 
47,6 

52,3 
57,2 

2,4 

8,0 
14,2 
20,9 
28,3 
36,3 
45, r 
54,7 

5,5 
17.5 
3i>° 
46,4 

24,0 
46,6 

15,6 
49,0 

29,7 

20,3 
24,7 
48,8 
41,8 

18,4 

i,3 

21,4 

5o,8 


2,9 
3,o 
3,i 

3,2 

3,4 
3,5 
3,7 
4,o 
4,2 
4,4 
4,7 
5,o 

J,  3 
5,6 

P 

6,8 

7,3 

9,4 

10  4 

u'6 

*3'i 
15,0 

J7,5 


Var. 

for 

iod. 

ther. 


4,5 
4>7 
4,9 

5* 

5'3 

5'6 

5'9 
6'3 

6'6 

6,9 
7>3 
V  7 
8,2 

8>7 
9,3 
9,9 
10,6 
n,5 
12,5 
I3>7 
M>9 
16,5 
18,5 

21,3 

24,9 
29,6 


55,0  1 129,2 


*This  table  alfo  anfwers  to  the  height  of  the  barometer  29,6  inches,  Englilh  meafure, 
and  to  56°  of  Fahrenheit's  thermometer ;  or  to  the  height  of  the  barometer  30  Englilh 
inches,  and  jj°  of  Fahrenheit's  thermometer.  And  the  column  of  variation  of  refrac- 
tion for  10 lines  of  the  barometer,  Paris  meafure,  anfwers  to  a  difference  of  9-iothsof 
an  inch,  Englilh  meafure,  from  the  given  height  29,6  or  30,00  inches ;  and  the  column 
of  variation  of  refraction  of  io°  of  Reaumur's  thermometer  anfwers  to  a  difference  of 
20°  of  Fahrenheit's  thermometer  from  the  given  degree  jo  or  55*. 
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MASON's     LUNAR    TABLES. 

Epochs  of  the  mean  Motion  of  the  Moon. 

Years  current. 

Mean  1 

ime,  for  the  Meridian  of  the  Royal  Obfervatory  at  Greenwich. 

Greg. 

Style. 

Mean  Long,  m 

Accel. 

Mean  Ano.  ]) 

Long,  ft 

Gre 

g.Style. 

Mean  Long.  ) 

Accel. 
4- 

Mean  Ano.  J 

Long,  ft 

Yrs.  iinceC. 

so'" 

11 

so'" 

so'" 

Yrs 

,  fince  C. 

so'" 

11 

so'" 

so'" 

B. 

1600 

3  16  17  51,0 

9,0 

9     8  59  46 

10     1  32     ° 

B. 

176c 

2  21  45     o,>. 

3.2 

7  13  5i   36 

2  26  53  16 

B. 

20 

7  29  52  34>° 

5,8 

to  18  44  14 

9     4  41  5' 
8     7  Si  36 

61 

7     1     8     5,4 

3,4 

10  12  34  50 

2     7  33  33 

B. 

40 

0  13   27  17,0 

3,2 

11  28  28  42 

62 

ri   10  31   10,8 

~,S 

1  11   18     5 

1   18  13   $0 

B. 

60 

4  27     2     o>o 

M 

1     8  13  10 

7    11       I    2T 

63 

3   19  54  16,2 

3,6 

4  10     1  20 

0  28  54     7 

B. 

80 

9  10  36  43,0 

0,4 

2  17  57  38 

6  14  11     ° 

B. 

64 

8  12  27  56,6 

3,7 

7  21  48  29 

0    9  31   13 

B. 

I700 

1   11     0  51,0 

0,0 

3  14  38  12 

5  17  24    1 

1765 

0  21  51     2,0 

3,8 

10  20  31   44 

11  20  ii   30 

1 

5  20  23  56,4 

0,0 

6  13  21  26 

4  28    4  18 

66 

S     1  14     7,4 

3,9 

1   19  14  59 

11     0  51  47 

2 

9  29  47     1,8 

0,0 

9   12    4  41 

4     8  44  35 

67 

9  10  37  12,8 

4,o 

4  17  58  14 

10  11   32     4 

3 

2     9  10     7,2 

0,0 

O    TO    47    56 

3   19  24  52 

B. 

68 

2     3  10  53,2 

4,2 

7  29  45  23 

9  22     9  10 

B. 

4 

7     1  43  47,6 

0,0 

3  22  35     5 

3    0    1  58 

69 

6  12  33  58,6 

4,3 

0  28   28  3S 

9     2  49  27 

5 

11  ii     6  5:3,0 

0,0 

6  21  18  20 

2  10  42  15 

i77o 

10  21  57     4,0 

4,4 

I  27  11   5? 

8    13  29  44 

6 

3  20  29  58,4 

0,0 

9  20    1  35 

1  21  22  32 

71 

3     1  20    9,4 

4,5 

4  25  55     7 

7  24  10     1 

7 

7  29  53     3,8 

0,0 

0  18  44  50 

1     2    2  49 

B. 

72 

7  23  53  49,8 

4,7 

8     7  42  16 

7     4  47     7 

B. 

8 

0  22  26  44,2 

0,1 

4    0  31  59 

0  12  39  55 

73 

0     3  16  55,2 

4,8 

11     6  25  31 

6  15  27  24 

9 

5     1  49  49,6 

0,1 

6  29  15  14 

ti  23  20  12 

74 

4  12  40    0,6 

4,9 

2     5    8  46 

5  26     7  41 

1710 

9  11  12  55,0 

0,1 

9  27  58  29 

11     4    0  29 

1775 

8  22     3    6,t 

5,i 

5     3   52     1 

5    6  47  58 

11 

r  20  36    0,., 

0,1 

0  26  41  43 

to  14  40  46 

B. 

76 

1  14  36  46,.; 

5,2 

8  15  39  ic 

4  17  25     4 

B. 

12 

6  13    9  40,8 

0,1 

4    8  28  52 

9  25  17  52 

77 

5  23  59  5i,8 

5,3 

11   14  22  25 

3  28     5  21 

13 

10  22  32  46,2 

0,2 

7     7  12     7 

9     5  5'*     9 

78 

10    3  22  57,2 

5,5 

2  13     5  40 

3    8  45  38 

14 

3     1  55  51,6 

0,2 

to     5  55  22 

8  16  38  26 

79 

2  12  46    2,6 

5,6 

5   ti   48   55 

2  19  25  55 

15 

7  11  18  57,0 

0,2 

1     4  38   37 

7  27  18  43 

B. 

1780 

7     5  19  43,o 

5,8 

8  23   36     4 

2031 

B. 

16 

0     3  52  37,4 

0,2 

4  16  25  46 

7     7  55  49 

81 

11  14  42  48,4 

5,9 

il   22  19   18 

1   10  43  18 

17 

4  13  is  42,8 

o,3 

7iJ     9     ' 

6  18  36     6 

82 

3  24     5  53,8 

6,1 

2  21     2   33 

0  21  23  3$ 

18 

8  22  38  48,2 

o,3 

10  13  52  16 

5  29  16  23 

83 

8     3  28  59,2 

6,2 

5   19  45  48 

0     2     3  52 

J9 

1     2     1   53,6 

0,3 

1  12  35  31 

5    9  56  40 

B. 

84 

0  26    2  39,6 

6,4 

9     1  32  57 

11   12  40  58 

B. 

1720 

5  24  35  34,0 

0,4 

4  24  22  40 

4  20  33  46 

vli 

5     5  25  45,0 

6,5 

0    0  16  12 

to  23  21  15 

21 

10     3  S8  39>4 

0,4 

7  23     s  54 

4     1   14     3 

86 

9  J4  48  5o,4 

6,7 

2  28  59  27 

10     4     1   32 

22 

2  13  21  44,8 

0,4 

10  21  49     9 

3   11  54  20 

87 

1  24  11   55,8 

6,8 

5  27  42  42 

9  14  4i  49 

23 

6  22  44  50,2 

o,5 

1  20  32  24 

2  22  34  37 

B. 

88 

6  16  45  36,2 

7,o 

9    9  29  51 

8  25  18  55 

B. 

24 

11  is  18  30,6 

°,S 

5    2  19  33 

2     3  11  4? 

89 

10  26    8  41,6 

7,i 

0    8  13     6 

8     5  59  12 

25 

3  24  41  36,0 

0,6 

8     1     2  48 

1   13  52     0 

1790 

3     5  31  47,0 

7,3 

3     6  56  21 

7  16  39  29 

26 

844  41,4 

0,6 

10  29  46     3 

0  24  32  17 

9i 

7  14  54  52,4 

7,5 

.6    5  39  35 

6  27  19  46 

27 

0  13  27  46,8 

o,7 

1  28  29  18 

0     5  12  34 

B. 

92 

0     7  28  32,8 

7,6 

9  1 7  26  44 

6     7  56  52 

B. 

28 

5    6     1  27,2 

°,7 

5  10  16  27 

ti  15  49  40 

93 

4  16   51  38,2 

7,8 

0  16     9  59 

5  18  37    9 

29 

9  15  24  32,6 

0,8 

8    8  59  42 

to  26  29  57 

94 

8  26   14  43,6 

8,0 

3  14  53  14 

4  29  17  26 

173° 

1  24  47  38,0 

0,8 

11      7  42  57 

to     7  10  14 

1795 

1     5  37  49,o 

8,1 

6  13  36  29 

4    9  57  43 

3i 

6    4  10  43,4 

0,9 

2    6  26  11 

9  17  SO  3' 

B. 

96 

5  28  11  29,4 

8,3 

9  25  23  58 

3  20  34  49 

B. 

32 

10  26  44  23,8 

0,9 

5  18  13  20 

8  28  27  37 

97 

10     7  34  34,8 

8,5 

0  24    6  53 

3     1  15    6 

S3 

367  29,2 

1,0 

8  16  56  35 

8    9     7  54 

98 

2  16  57  40,2 

8,6 

3  22  50    8 

2  11  55  23 

34 

7  15  30  34,6 

1,0 

11   15  39  50 

7  19  48  11 

99 

6  26  20  45,6 

8,8 

6  21  33  23 

1  22  35  40 

1735 

11  24  53  40,0 

I>I 

2  14  23     5 

7    0  28  28 

C. 

1 80c 

"     5  43  5i,c 

9,0 

9  20  16  38 

1     3  IS  57 

B. 

36 

4  17  *7  20,4 

1,2 

5  26  10  14 

6  11     5  34 

1 

3  IS    6  56,4 

9,2 

0  18  59  52 

0  13  56  14 

37 

8  26  S°  25,8 

1,2 

8  24  53  29 

5  21  45  51 

2 

7  24  30    1,8 

1    9,4 

3  17  43     7 

11  24  36  31 

38 

1     6  13  31,2 

hi 

11  23  36  44 

5     2  26     8 

3 

0     3  53     7,2 

9,6 

6  16  26  22 

/i     5  16  48 

39 

5  15  36  36,6 

M 

2   22   19   59 

4  13     6  25 

B. 

4 

4  26  26  47,6 

9,7 

9  28  13  31 

10  15  53  54 

B. 

174° 

10    8  10  17,0 

M 

6    4     7    S 

3   23  43  31 

1805 

9     5  49  53,o 

9,9 

0  26  56  46 

9  26  34  11 

4' 

2  17  33  22,4 

hS 

9     2  50  22 

3     4  23  48 

6 

1  15  12  58,4 

IO,T 

3  25  40    1 

9     7  14  28 

42 

6  26  56  27,8 

1,6 

0    1   33  37 

2  15     4     5 

7 

5  24  36     3,7 

10,3 

6  24  23  16 

8  17  54  45 

43 

11     6  19  33,2 

hi 

3    0  16  52 

1  25  44  22 

B. 

8 

10  17     9  44,2 

ro,5 

10    6  10  25 

7  28  31  51 

B. 

44 

3  28  53  13,6 

hi 

6  12     4    1 

1     6  21  28 

9 

2  26  32  49,6 

io,7 

1     4  53  4° 

7    9  12    8 

1745 

8    8  16  19,0 

1,8 

9  10  47  16 

0  17     1  45 

1810 

7    5  55  S5,c 

10,9 

4     3  36  55 

6  19  52  25 

, 

46 

0  17  39  24,4 

h9 

0    9  30  31 

11  27  42    2 

11 

11  15  19     0,3 

11,1 

7    2  20    9 

6    0  32  42 

*l 

4  27    2  29,8 

2,0 

3    8  13  46 

11     8  22  19 

B. 

12 

4     7  52  40,8 

", 3 

10  14     7  18 

5  11    9  48 

B. 

48 

9  19  36  10,2 

2,1 

6  20     0  55 

10  18  59  25 

13 

8  17  15  46,2 

ii,5 

1  12  50  33 

4  21  50    5 

49 

1  28  59  15,6 

2,2 

9  18  44  10 

9  29  39  42 

14 

0  26  38  51,6 

u,7 

4  11  33  48 

4     2  30  22 

1750 

6    8  22  21,0 

2,2 

0  17  27  25 

9  10  19  59 

1815 

5     6     r  56,9 

11,9 

7  10  17     3 

3  13  10  39 

Ji 

10  17  45  26,4 

2,3 

3  16  10  39 

8  21    0  16 

B. 

16 

9  28  35  37,4 

12,1 

10  22     4  12 

2  23  47  45 

B. 

52 

3  10  19    6,8 

2,4 

6  27  57  48 

8     1  37  22 

17 

2     7  58  42,8 

12,3 

1  20  47  27 

2      4  28      3 

' 

53 

7  19  42  12,2 

2,5 

9  26  41     3 

7  12  17  39 

18 

6  17  21  48,2 

12,5 

4  19  3°  42 

I  15     8  19 

54 

11  29     s  17,6 

2,6 

0  25  24  18 

6  22  57  56 

19 

10  26  44  53,5 

12,7 

7  18  13  57 

0  25  48  36 

1755 

4    8  28  23,0 

2,7 

3  24     7  33 

6     3  38  13 

B. 

1820 

3  19  18  34,0 

13,0 

11    0    1    6 

0    6  25  42 

B. 

56 

9     »     2    3,4 

2,8 

7    5  54  42 

5  14  15  19 

B. 

40 

8    2  53  17,0 

17,6 

0    9  45  34 

ir    9  35  27 

57 

1  10  25     8,8 

2,9 

10    4  37  57 

4  24  55  36 

B. 

60 

0  16  28    0,0 

23,0 

1  19  30    2 

10  12  45  12 

58 

5  19  48  14,2 

3,0 

1     3  21  12 

4    5  35  53 

B. 

i-88o 

5    0    2  43,0 

29,2 

2  29  14  30 

9  15  54  57 

J9    9  29  11  19,6 

3,1 

4    2     4  27 

3  16  t6  ic 

L 

.UN  A  R 

TAB 

L 

E 

S. 

Epochs  of  the  mean  Motion  0 

f  the  Moon. 

Years  current. 

Mean  Time  for  the  Meridian  0 

f  Philadelphia. 

Greg.  Style. 

Mean  Long.  ]) 

Accel. 

Mean  Ano. ) 

Long-  ft 

Greg.  Style 

Mean  Long.  D 

Accel. 

Mean  Ano.  5!    Long,  ft 

Yrs. 

hnce  C. 

so'" 

11 

s     0     '     "  |  s     0 

Yrs.  fmceC. 

so'" 

11 

s    0     '     "\  s     0     '     " 

1765 

0  24  36     3,5 

3,8 

IO    22    15    22JH     20    10    50 

B. 

1828 

3     3  29  29,7 

14,7 

11  18  38  31 

7     I   40  56 

66 

5     3  59    8,9 

3,9 

I  21  58  3711     0  51      7 

29 

7  12  52  35,i 

14,9 

2  17  21  46 

6  12  21  13 

B. 

67 

9  13  22  14,3 

4>° 

4  20   41   5210  11   31    24 

30 

11  22  15  40,5 

15,2 

5  16     5     1 

5  23     1  30 

6S 

2     5  55  54,7 

4,2 

8     2  29     I 

9  22     u   30 

3' 

4     1   38  45,9 

x5,4 

8  14  48  16 

5     3  41  47 

69 

6  14  19    0,1 

4,3 

II       I    12    16 

9     2  48  47 

B. 

32 

8  24  12  26,: 

15,6 

ri  26  35  25 

4  14  18  53 
3  24  59  10 

1707 

10  24  42     5>S 

4,4 

I   29  ss  31 

8  13  29     4 

33 

1     3  35  31,7 

15,8 

2  25  18  4c 

B. 
B. 

7i 
72 

73 
74 
I77S 
76 
77 

3  4     5  10,9 

7  26  38  51,3 
061  56,7 

4  15  25     2,1 

8  24  48     7,5 

4,5 
4,7 
4,8 

4,9 
5,,i 

4  28  38  45 
8  10  25  54 

n     7.9    9 

2     7  5?  24 

5  6  35.  39 
8  18  22  48 

11  17    6     3 

7  24     9  21 
7     4  46  27 
6  15  26  44 

5  26     7     1 
5    6-  47  18 

341  5  12   58  36,1 

16,1 

5  24     1  54 

3     5  39  27 

Mean  motion  of  the  Moon  in  Years. 

Ju.  Yeai 

s. 

Long.   ])          Mean  Anom.   5   [Motion  Q   J>  Retrod 

so'"     '/' 

so      '    "    "'    1     s     0     '     "    '" 

1  17  21  47,9 
5  26  44  3-3,3 

5,2 

5,3 

4  17  24  24 
3  2S  . 4  41 

1 

2 

4     9  23     5  23,5 
8   18  46   10  47,0 

2  28  43  14  54>5 
5   27   26   29  49,0 

0  *9   '9  43     S,S 

1  8  39  26   ii,o 

78 

10    6     7  58,7 

5,5 

2  15   49  18 

3     8  44  58 

1 

0  28     9  16   10,5 

8   26     9  44  43, s 

1    27  59     9   16,5. 

79 

2  15  31     4,1 

5,6 

5  14  32  33 

2  19  25   15 

B. 

4 

5   20  42  56  3^,0 

0     7  56  53   36>o 

2  n  22    3    0,5 

B. 

17S0 

784  44,5 

5,8 

8  26  19  42 

2     0     2  21 

5 

10     0     6     1   59,5 

3     6  40     8   30,s 

3     6  41  46     6,o 

81 

n   17  27  49>9 

5,9 

n  25     2  56 

1  10  42  38 

6 

2     9  29     7  23,0 

6     5   23   23   25,0 

3   26     1   »9  iI)5 

82 

3  26  50  55,3/ 

6,1 

2   23    46   IT 

0  21  22  55 

7 

6   18  52   12  45,5 

9     4     6  38   19,5 

4  15   21   12  17,0 

83 

8     6  14    0,7 

6,2 

5  22  29  26 

02     3   12 

B. 

a 

II     II     25    53     12,0 

0  *5  53  47   12,0 

5     4  44     6     1,0 

B. 

84 

0  28  47  41,1 

64 

9     4  16  35 

11   12  40  18 

y 

3   20  48  58  35,5 

3    14  37      2     6,5 

5  24     3  49     6,5 

178S 
86 

5    8  10  46,5 
9  i7  33  5i,9 

6>Z 

0     2  59  50 

3     1  43     5 

to  23  20  35 
10     4    0  52 

B. 
B. 

10 
4.0 

8      0   12     3  59,0 
+   13   34  43      S,o 
8  27     9  26     0,0 

6   13    20  17      1,0 

1  9  44  28     0,0 

2  19  28  $6     0,0 

6  13   23  32  12,0 

0  26  50  »5     o,o 

1  23  40  30     0,0 

87 

1  26  56  57,3 

6,8 

6    0  26  20 

9  14  41     9 

B. 

60 

1   10  44    9     0,0 

3   29   13   24     o,0 

2  20  30  45     0,0 

B. 

88 

6  iS  30  37,7 

7,o 

9  12  13  29 

8  25  18  15 

B. 

80 

5  24  18  52    0,0 

S     8  57  52     o,0 

3   17   21     0     o,o 

89 
1790 

91 
92 

93 

94 

179S 

96 

97 

10  28  53  43,1 

3  8  16  48,5 

7  17  39  53^9 

0  TO    13    34,3 

4  19    36    39,7 

8  28  59  45,1 

1  8  22  50,5 
6    0  56  30,9 

TO    10    TO    36,3 

7,' 
7,3 

7)5 

0  10  56  44 

3     9  39  59 
6     8  23  13 
9  20  10  22 

0  18   53  37 

3  17  3"  52 
6  16  20     7 
9  28     7  16 

8     5  58  32 

7  16  38  49 
6  27  19     6 

B.         100 

10     7  53  35     °>° 

6  1 8'  42  20     0,0 

4  14  11   15     0,0 

Moon's  mean  motion  for  Months  and  Days. 

B. 

7,6 
7,8 
8,0 
8,i 
8,3 

6     7  56  12 
r  18  36  29 
4  29  16  46 

4  9     57     3 
3  20  34     9 

January. 

O 
y 

Mean  motion  ])     j  Mean  motion  Ano. 

Mean  Mo.  ft 

s      0     '      "] 

s        0.     '       " 

0     '     "  - 

R. 

1 

0  13   10  35,0 

O   13      3   54,0 

0     3   10,6 

8,5 

0  26  56  31 

3     1   14  26 

2 

0  26   21   10,1 

O   26      7  47,9 

0     6  21,3 

98    2  ro  42  41,'/ 

8,6 

3  25  33  46 

2  11  .54  43 

3 

1     9  3i  45,.i 

I      9   II   41,9 

0    9  31,? 
0  12  42,6 

99 

6   29     5  47,' 

8,8 

6  23  17     1 

1  22  35     0 

4 

1  22  42  20,1 

I   22  15  35,8 

C. 

1800 

11     8  28  52,5 

9,0 

9  23    0  16 

1     3  15  17 

5 

2     5  52  55,^ 

2     5  19  29,8 

0  15.  53,2 

1 

3  17  5r  57,9 

9, 2 

0  21  43  30 

0  13  55  34 

6 

2  19     3  30,2 

2  18  23  23,8 

0  19     3,8 

2 

7  27  15     3,3 

9,4 

3  20  26  45 

11  24  35  51 

7 

3     2  14     5,2 

3     1  27  17,7 

0  22  14,5 

3 

0    6  38     8,7 

9,6 

6  19  10    c 

11     5  16     8 

8 

3  15  24  40,2 

3  14  31  11,7 

0  25  25,1 

B. 

4 

4  29   n  49,1 

9,7 

10    0  57    9 

to  15  53  14 

9 

3  28  35  15,3 

3  27  35     5,6 

0  28  35,8 

1805 

9     8  34  54,5 

9>9 

O    29    40    2C 

9  26  33  31 

10 

4  11  45  50,3 

4  10  38  59,6 

0  31  46,4 

6 

1    17  57  59,9 

10,1 

3  28  23  39 

9     7  13  58 

11 

4  24  56  25,3 

4  23  42  53,5 

0  34  57,o. 

7 

5  27  21     5,3 

IO,3 

6  27    6  .54 

8  17  54     5 

12 

'      5    8     7     0,3 

5     6  46  47,5 

0  28     7,7 

B. 

8 

10  19  54  45,7 

I0,5 

10    8  54     3 

7  28   31   11 

13 

5  21   17  35,4 

5  19  50  4i,5 

0  41   18,3 

9 

2  29  17  5M 

10,7 

1     7  37  18 

7      9   II   2> 

14 

6     4  28  10,4 

6     2  54  35,4 

0  44  29,0 

iSto 

7     8  40  56,5 

10,9 

4    6  20  33 

6  19  yi  45 

15 

6   17  38  45,4 

6  15  58  29,4 

0  47  39>6- 

IT 

11  18     4     1,8 

n, t 

7     5     3  47 

6    0  32     2 

16 

7     0  40  20,5 

6  29  .  2  23,3 

0  50  50,2 

B. 

12 

4  10  37  42,3 

n,3 

10  16  jo  56 

5  11     9    8 

17 

7  13  59  55,5 

7  12     6  17,3- 

0  54     0,9 

13 

8  20    0  47,7 

«»S 

1  15  34  11 

4  21  49  25 

18 

7  27  10  30,5 

7  25  10  11,3 

0  57  n,5 

M 

0  29  23  53,i 

ii,7 

4  14  17  26 

4     2  29  52 

T9 

8  10  21     5,5 

8     8  14     5,2 

1      0  22,1. 

i8r5 

5     8  46  58,4 

11,9 

7  13    041 

3  13     9  59 

20 

8  23  31  40,6 

8  21   17  59,2 

1     3  32,8 

B. 

16 

10     1  20  38,9 

12,1 

10  24  47  50 

2  23  47     5 

21 

9     6  42  15,6 

9     4  21   53,1 

1     6  43,4 

17 

2  10  43  44,3 

12,3 

1  23  31     5 

2     4  27  22 

22 

9  10  52  50,6 

9  17  25  47,1 

r     9  54,5 

18  j  6  20    6  49,  ■; 

'2,5 

4  22  14  20 

1   15     7  39 

2? 

10     3     3  25,7 

TO      O   29    41,1 

1  13     4,7. 

19110  29  29  H,c 

12,7 

7  20  57  35 

0  25  47  56 

24 

10  16  14    0,7 

IO    13    33    35,0. 

1   16  15,3 

B. 

1820     3    22      3    35,5 

13,0 

IT       2    44    44 

0    6  25     2 

25 

10  29  24  35,7 

IO    26    37   29,0 

1   19  26,0 

21 

8        I     26     41, r 

1-3)2 

2     i  27  5g 

H   17    5  19 

26 

11  12  35  10,7 

II      9    41    22,9 

1   22  36,6 

22 

0  10  49  47,3 

x3,4 

5     0  11  14 

10  27  45  56 

27 

11  25  45  45,8 

II    22    45    16,9 

1   25  47,3- 

2  3 

4  20  12  52,- 

13,6 

7  23  54  29 

>o    8  25  5- 

28 

0     8  56  20,8 

0     5  49   10,8 

1   28  57,9 

B. 

M 

9  12  46  33,1 

13.8 

ri   10  41   3? 

9  19     2  19 

29 

0  22     6  55,8 

O    18-53      4,8 

1    32     8,5 

1825 

1  22     9  38,5 

r4,i 

2     9  24  jq 

8  29  43  36 

30 

1    5  -n  30,9   ;     1    1  56  58,8 

1   35  19,2 

26 

6     1  32  43,9 

x4,3 

5     8     8     S 

S  10  23  53 

3i 

•     1  18  28     5,^    |       1   15     o-52,'7 

1   38  29,8. 

sas 

27  ro  to  5;  49,3 

M,5 

8     6  51  22 

7  21     3  50 

LUNAR    TABLES. 


MOO  N's  mean  Motion  for  Months  and  Days. 

February. 

April 

C 

pa 
w 

I 

Mean  motion  ]) 

Mo.  mean  Ano. 

Me.  Mo.& 

C 
I 

Mean  motion  ]),Mo.  mean  Ano. Me.  mo.  ft 

so'" 

so'" 

0     '     " 

so'" 

so'" 

0     '     " 

2     1   38  40,9 

1  28     4  46,7 

1   41   40,4 

3  29     3     7,6 

3  18  54  50,2 

4  49     8,1 

2 

2  14  49  *5,9 

2  11     8  40,6 

1  44  51,1 

2 

4  12  13  42,6 

4     1  58  44,2 

4  52  18,7 

? 

2  27  59  5i,o 

2  24  12  34,6 

1   48     1,7 

3 

4  25  24  17,7 

4  15     2  38,2 

4  55  29,4 

4 

3   11   10  26,0 

3     7  16  28,6 

1   51   12,4 

4 

5     8   34  52,7 

4  28     6  32,1 

4  58  40,0 

5 

3  24  21     1,0 

3   20  20  22,5 

1  54  23,0 

5 

5  21  45  27,7 

5  11  10  26,1 

5     1  50,7 

6 

4     7  31   36,i 

4     3  24  16,5 

1  57  33,6 

6 

6     4  56     2,7 

5  24  14  20,C 

5     5     1,3 

7 

4  20  42  11, 1 

4  16  28  10,4 

2     0  44,3 

7 

6  18     6  37,8 

6     7  18  14,0 

5     8  11,9 

8 

5     3  52  46,1 

4  29  32     4,4 

2     3  54,9 

8 

7     1   17  12,8 

6  20  22     7,9 

5  11  22,6 

9 

5  17     3  2i,i 

5   12  35  58,3 

2     7     5,5 

9 

7  M  27  47,8 

7     3  26     1,9 

5  14  33,2 

IO 

6     0  13  56,2 

5  25  39  52,3 

2  10  16,2 

IC 

7  27  38  22,9 

7  16  29  55,5 

5  17  43,9 

ii 

6  13  24  31,2 

6     8  43  46,3 

2  13  26,8 

11 

8   10  48  57,9 

7  29  33  49,1 

5  20  54,5 

12 

6  26  35     6,2 

6  21  47  40,2 

2  16  37,5 

12 

8  23  59  32,9 

8  12  37  43,£ 

5  24     5,1 

13 

7    9  45  4i,3 

7     4  5i  34,2 

2  19  48,1 

13 

9     7  10     7,9 

8  25  41   37,7 

5  27  15,8 

M 

7  22  56  16,3 

7  17  55  28,1 

2  22  58,7 

14 

9  20  20  43, c 

9     8  45  31,7 

5  30  26,4 

'5 

8     6     6  51,3 

8     0  59  22,1 

2  26     9,4 

1$ 

10     3  31  i8,c 

9  21  49  25,7 

5  33  37,1 

16 

8  19  17  26,3 

8  14     3  16,1 

2  29  20,0 

16 

10  16  41  53,0 

10     4  53  19,6 

5  36  47,7 

17 

9     2  28     1,4 

8  27     7  10,0 

2  32  30,7 

17 

10  29  52  28,0 

10  17  57  13,6 

5  39  58,3 

iS 

9  15  38  36,4 

9  10  11     4,0 

2  35  41,3 

18 

II  13     3     3,1 

11     1     1     7,5 

5  43     9,° 

19 

9  28  49  11,4 

9  23  14  57,9 

2  38  5i,9 

19 

11  26  13  38,1 

11   14     5     i,5 

5  46  19,6 

20 

10  11  59  46,5 

10    6  18  51,9 

2  42     2,6 

20 

0     9  24  13,1 

11   27     8  55,5 

5  49  3o,3 

21 

10  25  10  21,5 

10  19  22  45,9 

2  45  13,2 

21 

0  22  34  48,2 

0  10  12  49,^ 

5  52  40,9 

22 

11     8  20  56,5 

n     2  26  39,8 

2  48  23,8 

22 

1     5  45  23,2 

0  23  16  43,4 

5  55  5i,5 

23 

ii  21  31  31,5 

11  15  30  33,8 

2  51  34,5 

23 

1  18  ss  58,2 

1     6  20  37,= 

5  59     2,2 

24 

0    4  42    6,6 

11  28  34  27,7 

2  54  45,1 

24 

226  33,2 

1  19  24  3i,3 

6    2  12,8 

25 

0  17  52  41,6 

0  11  38  21,7 

2  57  55,8 

25 

2  15  17     8,3 

2     2  28  25,2 

6     5  23,4 

26 

1     1     3  16,6 

0  24  42  15,6 

3     1     6,4 

26 

2  28  27  43,3 

2  15  32  19,2 

6    8  34,1 

27 

1  14  13  51,7 

1     7  46     9,6 

3     4  17,0 

27 

3  11  38  18,3 

2  28  36  13,2 

6  11  44,7 

28 

1   27  24  26,7 

1  20  50     3,6 

3     7  27,7 

28 
29 

3  24  48  53,4 

4  7  59  28,4 

3  11  40    7,1 
3  24  44    1,1 

6  14  55,4 
6  18     6,0 

*#*  In  the  Months  January  and  February  of 

a  BilTextile  Year,  fubtracl  1  from  the  Number 
of"  Days  given. 

3o 

4  21   10     3,4 

4     7  47  55,o 

6  21  16,6 

May. 

March. 

O 

N< 

Mean  motion  J) 

Mo.  mean  Ano. 

Mo.  Me.ft 
0      '     " 

■3 

I 

Mean  motion  D 

Mo. mean  Ano. 

Me.Mo.ft 

so'" 

so'" 

so'" 

so'" 

0     '     " 

1 
2 

5     4  20  38,4 
5  17  3i   13,5 

4  20  51   49,0)6  24  27,3 

5  3  55  43,o6  27  37,9 

2  10  35     1,7 

2     3  53   57,5 

3  10  38,3 

2 

2  23  45   36,7 

2  16  57  51,5 

3  13  49,o 

3 

6    0  41  48,5 

5  16  59  36,96  30  48,5 

1 

3 

3     6  56  11,8 

3     0     1  45,4 

3  16  59,6 

4 

6  13  52  23,5 

603  30,9,6  33  59,2 

I 

4 

3  20    6  46,8 

3  13     5  39>4 

3  20  10,2 

5 

6  27     2  58,6 

6   13     7  24,8,6  37    9,8 

5 

4     3  17  21,8 

3  26    9  33,4 

3  23  20,9 

6 

7  10  13  33,6 

6  26  11  18,86  40  20,5 

6 

4  16  27  56,9 

4    9  J3  27,3 

3  26  31,5 

7 

7  23  24     8,6 

7    9  15  i2,8J6  43  31,1 

7 

4  29  38  31,9 

4  22  17  21,3 

3  29  42,1 

8 

8     6  34  4^,6 

7  22  19     6,7 

0  40  4i,7 

8 

5  12  49    6,9 

5     5  21  15,2 

3  32  52,8 

9 

8  19  45  18,7 

8     5  23     0,7 

6  49  52,4 

9 

5  2  j  J9  41,9 

5  18  25    9,2 

3  36     3,4 

10 

9     2  55  53,7 

8  18  26  54,6 

6  53     3,o 
6  56  13,7 
6  59  24,3 

10 

6    9  10  17,0 

6     1  29     3,1 

3  39  M,i 

11 

9  16    6  28,7 

9     1  30  48,6 

11 

6  22  20  52,0 

6  14  32  57,i 

3  42  24,7 

12 

9  29  17     3,8 

9  14  34  42,5 

12 

7    5  3i  27,0 

6  27  36  51,1 

3  45  35,3 

13 

10  12  27  38,8 

9  27  38  36,5 

7     2  34,c 
7     5  45,6 
7     8  56,2 
7  12     6,8 

13 

7  18  42     2,1 

7  10  40  45,0 

3  48  46,0 

14 

10  25  38  13,8 

10  10  42  30,5 

14 

8     1  52  37,i 

7  23  44  39,0  3  51  56,6 

15 

11     8  48  48,8 

10  23  46  24,4 

i5 

8  15     3  12,1 

8    6  48  32,9  3  55     7,3 

16 

11  21  59  23.9 

11     6  50  18,4 

16 

8  28  13  47,1 

8  19  52  26,9  3  58  17,9 

17 

059  58,9 

11  19  54  12,3 

7  15  17,5 
7  18  28,1 
7  21   38,8 

■ 

17 

9  11   24  22,2 

9    2  56  20,9|4     1  28,5 

18 

0  18  20  33,9 

0     2  58     6,3 

18 

9  24  34  57,2 

9  16     0  i4,8j4     4  39,2 

19 

1     1  31     9,0 

0  16     2    0,2 

'9 

10     7  45  32,2 

9  29     4    8,8|4     7  49,8 

20 

1  14  41  44,0 

0  29     5  54,2 

7  24  49,4 

20 

10  20  56     7,3 

10  12     8     2,7,4  11     0,4 

21 

1  27  52  19,0 

i    12     9  48,2 

7  28     0,0 

21 

11     4    6  42,3 

10  25  11   56,7,4  14  11, 1 

22 

2  11     2  54,0 

1  25  13  42,1 

7  31   io,7 

22 

11  17  17  17,3 

11     8  15  50,74  17  21,7 

23 

2  24  13  29,1 

2     817  36,1 

7  34  21,3 

23 

0    0  27  52,3. 

11   21   19  44,64  20  32,4 

24 

3     7  24    4,1 

2  21  21  30,0 

7  37  32,0 
7  ijo  42,6 

, 

24 

0  13  38  27,4 

0    4  23  38,6  4  23  43,0 

25 

3  20  34  39,1 

3     4  25  24,0 

25 

0  26  49     2,4 

0  17  27  32,5 

4  26  53,6 

26 

4     3  45  14,2 

3  17  29  17,9 

7  43  53>2 

26 

1     9  59  37,4 

1     0  31  26,5 

4  30     4,3 

27 

4  16  55  49>2 

4    0  33  n,9 

7  47     3,9 

27 

1  23  is   12,5 

1  13   35  20,4 

4  33   14,9 

28 

506  24,2 

4  13  37     5.9 

7  50  14,5 

28 

2     6  20  47,5 

1   26  39  14,4 

4  36  25,5 

29 

5  13  16  59,2 

4  26  40  59,8 

7  53  25,1 
7  56  35,8 
7  59  46j4 

29 

2    19    31    22,5 

2     9  43     8.4 

4  39  36,2 

30 

5  26  27  34,3 

5     9  44  53,8 

30 
3i 

3     2  41   57,5    2  22  47     2,3. 

4  42  46/ 

•u   6     9  38     9,3   5  22  48   47,7 

—        1 

3   15  52  32,6] 

3     5  50  5''>>3 

4  4?   57, 'J 

Vol.  II. 


ktk 


L  U  N  A  R      T  A  B  L  E  S. 

MOON's  Mean  Motion  for  Months  and  Days. 

June. 

August. 

0 

•< 

VJ 

J 

Mean  motion  ])  Mo.  mean  Ano. 

Mea.  mo.  £, 

•-< 

I 

Mean  motion  ]) 

Mo.  mean  Ano. 

Mea.  mo.  & 
"o- '     1i~ 

s 

0 

/ 

// 

so'" 

0     '     » 

8     2  57,1 

s       0       "'I 

so'" 

6 

22 

48 

44,3 

6     5  52  41,7 

9  16  34  21,1 

8  22  50  33,2 

11   16  46,0 

2 

7 

J 

59 

I9>4 

6  18  56  35,7 

8     6     7,7 

2 

9  29.44  56,1 

9     5  54  27,1 

11   19  56,7 

3 

7 

*9 

9 

54,4 

720  29,6 

8     9  .8,3 

3 

10  12  ss  31, * 

9  18  58  21,1 

11   23     7,3 

4 

8 

2 

20 

29,4 

7  15     4  23,6 

8  12  29,0 

4 

10  26     6    6,2 

10     2     2  15,1 

11  26  17,9 

5 

8 

15 

3i 

4,4 

7  28     8  17,5 

8  15  39,6 

5 

11     9  16  41,2 

10  15     6     9,0 

11   29  28,6 

6 

8 

28 

4i 

39,5 

8  11  12  11,5 

8  18  50,2 

6 

11  22  27  16,2 

10  28  10     3,0 

11   32  39,2 

7 

9 

11 

52 

14,5 

8  24  16     5,4 

8  22     0,9 

7 

0     5  37  51,2 

11   11   13  56,9 

11   35  49)9 

8 

9 

25 

2 

49,5 

9     7  19  59,4 

8  25  11,5 

8 

0  18  48  26,3 

11   24  17    50,9 

11   39     °,5 

9 

10 

8 

13 

24,6 

9  20  23  53,4 

8  28  22,2 

9 

1     1  59     i,3 

0     7  21  44,8 

11   42  11, 1 

ro 

10 

21 

33 

59,6 

10     3  27  47,3 

8  31  32,8 

10 

1   15     9  36,3 

0  20  25  38,8 

11  45  21,8 

ti 

n 

4 

34 

34,6 

10  16  31  41,3 

8  34  43,4 

1 1 

1  28  20  11,4 

1     3  29  32,8 

11  48   32,4 

12 

11 

17 

45 

9,6 

10  29  35  35,2 

8   37  54,i 

12 

2  11   30  46,4 
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IX.     For  the  Moon's  Longitude. 

Arg.  IX.    Mean  Dirt.  Ja0 —  D's  Mean  Anomaly. 
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LUNAR    TABLES. 


.■xr^-..-     -   ■  -, 


X.  For  the  D's  Long.  ||fXI.  ForJ  Lo. 


Argument  X. 
M.Lo.&  —  TrueLon. 
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14,6 

16,7 

'8,7 
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22,6 
24,6 
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3° 

32,0 

33,8 

35,5 
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38,S 
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42,0 
43,5 

44>9 

46,3 
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0  53,3 

54,3 

56,0 
56, 

57,4° 

53,c 
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0,10 

59,8|o 
59>?o 

59-1!0 
58,60 
58,o;o 
a  57,40 
56,? 
56, 
55,2 
54,3 
53,3 
52, 
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XII.  For  D  Lon. 
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XVI.  For  thej's  Lona;. 
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LUNAR     TABLE  S'. 


XIX.  For  the  MOON  's  Longitude. 


Equation  Center 
Argument  XIX.         Moon's  Correct  Anomaly. 
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16 

17 


6  17  38,0 
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3  21,9 
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43,3 

37,5 
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42,8 
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XIX.  For  the   MOON's  Longitude.  Equation  Center. 
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Moon's  Correft  Anomaly. 
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18  27,8 
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17  34,5 
17  2,6 
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13  45,i 
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8  34,5 
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31,9 
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45,9 
52,8 
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Eclipfes  of 

Jupiter's     Sect.  XI.  The  method  of 'finding  the  Longitude  by  the 
Satc""e3'  .      Eclipfes  of  Jupiter's  'Satellites /  the  amazing  Velo- 
city of  Light  demonjlrated  by  thefc  Eclipfes  ;  and  of 
Comet  ary  Eclipfes. 

Iij  the  former  fection,  having  explained  at  great 
length  how  eclipfes  of  the  fun  and  moon  happen  at 
certain  times,  it  mutt  be  evident,  that  fimilar  eclipfes 
will  be  obferved  by  the  inhabitants  of  Jupiter  and  Sa- 
turn, which  are  attended  by  (6  many  moons.  Thefe 
eclipfes  indeed  very  frequently  happen  to  the  fatellites 
of  Jupiter  ;  and  as  they  are  of  the  greateft  fervicc  in 
determining  the  longitude  of  places  on  this  earth,  a- 
ftronomers  have  been  at  great  pains  to  calculate  tables 
for  the  eclipfes  of  thefe  fatellites  by  their  primary,  for 
the  fatellites  themfelves  have  never  been  obferved  to 
eclipfe  one  another.  The  conftruction  of  fuch  tables 
is  indeed  much  eafier  for  thefe  fatellites  than  of  any 
other  celeftial  bodies,  as  their  motions  are  much  more 
regular. 

The  Englilh  tables  are  calculated  for  the  meridian 
of  Greenwich,  and  by  thefe  it  is  very  eafy  to  find  how 
many  degrees  of  longitude  any  place  is  diftant  either 
eaft  or  weft  from  Greenwich  ;  for,  let  an  obferver, 
who  has  thefe  tables,  with  a  good  telefcope  and  a 
well-regulated  clock  at  any  other  place  of  the  earth, 
obferve  the  beginning  or  ending  of  an  eclipfe  of  one 
of  Jupiter's  fatellites,  and  note  the  precife  moment  of 
time  that  he  faw  the  fatellite  either  immerge  into,  or 
emerge  out  of  the  lhadow,  and  compare  that  time 
with  the  time  mown  by  the  tables  for  Greenwich  ; 
then  iy  degrees  difference  of  longitude  being  allow- 
ed for  every  hour's  difference  of  time,  will  give  the 
longitude  of  that  place  from  Greenwich ;  and  if  there 
be  any  odd  minutes  of  time,  for  every  minute  a  quar- 
ter of  a  degree,  eaft  or  well,  muft  be  allowed,  as 
the  time  of  obfervation  is  later  or  earlier  than  the 
time  mown  by  the  tables.  Such  eclipfes  are  very  con- 
venient for  this  purpofe  at  land,  becaufe  they  happea 
alinoft  every  day  ;  but  are  of  no  ufe  at  fea,  becaufe  the 
rollings  of  the  fhip  hinders  all  nice  telefcopical  obferva- 
tions. 

To  explain  this  by  a  figure,  let  J  be  Jupiter,  K,  L, 
M,  N  his  four  fatellites  in  their  reipeetive  orbits, 
i>  2,  ?,  4;  and  let  the  earth  be  at  F  (fuppofe  in  No- 
vember, although  that  month  is  no  otherwife  mate- 
rial than  to  find  the  earth  readily  in  this  fcheme, 
where  it  is  fliown  in  eight  different  parts  of  the  orbit) . 
Let  £),  be  a  place  on  the  meridian  of  Greenwich,  and 
R  a  place  on  fome  other  meridian  eaftward  from 
Greenwich.  Let  a  perfon  at  R  obferve  the  inftanta- 
neous  vanilhing  of  the  firft  fatellite  K  into  Jupiter's 
lhadow,  fuppofe  at  three  o'clock  in  the  morning  ;  but 
by  the  tables  he  finds  the  immerfion  of  that  fatellite  to 
be  at  midnight  at  Greenwich ;  he  then  can  immediately 
determine,  that  as  there  are  three  hours  difference  of 
time  between  Q_and  K,  and  that  R  is  three  hours  for- 
warder in  reckoning  than  Q  ,  it  muft  be  45  degrees  of 
eaft  longitude  from  the  meridian  of  Q.  Were  this 
method  as  practicable  at  fea  as  at  land,  any  failor  might 
almoft  as  eafily,  and  with  equal  certainty,  find  the 
longitude  as  the  latitude. 

Whilft  the  earth  is  going  from  C  to  F  in  its  orbit, 
only  the  immerfions  of  Jupiter's  fatellites  into  his  (ha- 
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dow  are  generally  feen ;  and  their  emerfions  out  of  it  Edlpfcs  of 
while  the  earth  goes  from  G  to  B.  Indeed,  both  thefe  Jupiter's 
appearances  may  be  feen  of  the  fecond,  third,  and  Satellite*.  ^ 
fourth  fatellite  when  eclipfrd,  whillt  the  earth  is  be- 
tween D  and  E,  or  between  G  and  A  ;  but  never  of 
the  firft  fatellite,  on  account  of  the  fmallnefs  of  its  or- 
bit and  the  bulk  of  Jupiter,  except  only  when  Jupiter 
is  directly  oppolite  to  the  fun,  that  is,  when  the  earth 
is  at  G  ;  and  even  then,  ftri&ly  fpeaking,  we  cannot 
fee  either  the  immerfions  or  emerfions  of  any  of  his  fa- 
tellites, becaufe  his  body  being direclly  between  us  and 
his  conical  lhadow,  his  fatellites  are  hid  by  his  body  a 
few  moments  before  they  touch  his  fliadow  ;  and  are 
quite  emerged  from  thence  before  we  can  fee  them,  as 
it  were  jnrt  dropping  from  him.  And  when  the  earth 
is  at  C,  the  fun,  being  between  it  and  Jupiter,  hides 
both  him  and  his  moons  from  us. 

In  this  diagram,  the  orbits  of  Jupiter's  moons  are 
drawn  in  true  proportion  to  his  diameter  ;  but  in  pro- 
portion to  the  earth's  orbit,  they  are  drawn  vaflly  too 
large. 

In  whatever  month  of  the  year  Jupiter  is  in  conjunc- 
tion with  the  fun,  or  in  oppofition  to  him,  in  the  next 
year  it  will  be  a  month  later  at  leaft.  For  whilft  the 
earth  goes  once  round  the  fun,  Jupiter  defcribes  a 
twelfth  part  of  his  orbit.  And  therefore,  when  the 
earth  has  finifhed  its  annual  period,  from  being  in  a 
line  with  the 'fan  and  Jupiter,  it  muft  go  as  much  for- 
warder as  Jupiter  has  moved  in  that  time,  to  overtake 
him  again;  jufUike  the  minute-hand  of  a  watch,  which 
muft,  from  any  conjunction  with  the  hour-hand,  go 
once  round  the  dial-plate  and  fomewhat  above  a  twelfth 
part  more,  to  overtake  the  hour-hand  again.  4g. 

It  is  found  by  obfervation,  that  when  the  earth  is  Velocity  0? 
between  the  fun  and  Jupiter,  as  at  G,  his  fatellites  are  light- 
eclipfed  about  8  minutes  fooner  than  they  fliould  be 
according  to  the  tables  ;  and  when  the  earth  is  at  B 
or  C,  thefe  eclipfes  happen  about  8  minutes  later  than 
the  tables  predict  them.  Hence  it  is  undeniably  cer- 
tain, that  the  motion  of  light  is  not  inltantaneous, 
fmce  it  takes  about  16^.  minutes  of  time  to  go  through 
a  fpace  equal  to  the  diameter  of  the  earth's  orbit, 
which  is  180,000,000  of  miles  in  length  ;  and  con fe- 
quently  the  particles  of  light  fly  almoft  200,000  miles 
every  fecond  of  time,  which  is  above  a  milion  of  times 
fwifter  than  the  motion  of  a  cannon  bullet.  And  as 
light  is  164  minutes  in  travelling  acrofs  the  earth's 
orbit,  it  muft  be  81  minutes  in  coming  from  the  fun 
to  us  :  therefore  if  the  fun  were  annihilated,  we  fliould 
fee  him  for  8i  minutes  after;  and  if  he  were  again 
created,  he  would  be  8i  minutes  old  before  we  could 
fee  him. 

To  illuftrate  this  progreffive  motion  of  light,  let  A 
and  B  be  the  earth  in  two  different  parts  of  its  orbit, 
whofe  diftance  from  each  other  is  95,000,000  of  miles, 
equal  to  the  earth's  diftance  from  the  fun  S.  It  is  Fig.  178, 
plain,  that  if  the  motion  of  light  were  inftantaneons, 
the  fatellite  1  would  appear  to  enter  into  Jupiter's  flia- 
dow FF  at  the  fame  moment  of  time  to  a  fpeclator  in 
A,  as  to  another  in  B.  But  by  many  years  obferva- 
tions  it  has  been  found,  that  the  immerfion  of  the  fa- 
tellite into  the  fliadow  is  feen  8.1  minutes  fooner  when 
the  earth  is  at  B  than  when  it  is  at  A.  And  fo,  as 
Mr  Romenr  firft  difcovered,  the  motion  of  light  is 
thereby  proved  to  be  progreffive,  and  not  inltanta- 
4  D  neous, 
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ncous,  as  was  formerly  believed.  It  is  eafy  to  com- 
pute in  what  time  the  earth  moves  from  A  toB;  for 
the  chord  of  60  degrees  of  any  circle  is  equal  to  the 
femidhmetcr  of  that  circle  :  and  as  the  earth  goes 
through  all  the  360  degrees  of  its  orbit  in  a  year,  it 
goes  through  60  of  thofe  degrees  in  about  61  days._ 
Therefore,  if  on  any  given  day,  fuppofe  the  firft  of 
June,  the  earth  is  at  A,  on  the  firft;  of  Auguft  it  will 
beatB;  the  chord,  or  ftraight  line  AB,  being  equal 
to  DS  the  radius  of  the  earth's  orbit,  the  fame  with 
AS  its  diftance  from  the  fun. 

As  the  earth  moves  from  D  to  C,  thro'  the  fide  AB 
of  its  orbit,  it  is  conftantly  meeting  the  light  of  Jupi- 
ter's fatellites  fooner,  which  occafions  an  apparent  acce- 
leration of  their  eclipfes  ;  and  as  it  moves  through  the 
other  half  H  of  its  orbit,  from  C  to  D,  it  is  receding 
from  their  light,  which  eccafions  an  apparent  retarda- 
tion of  their  eclipfes,  becaufe  their  light  is  then  longer 
before  it  overtakes  the  earth. 

That  thefe  accelerations  of  the  immerfions  of  Jupi- 
ter's fatellites  into  his  ihadow,  as  the  earth  approaches 
towards  Jupiter,  and  the  retardations  of  their  etnerfions 
out  of  his  Ihadow,  as  the  earth  is  going  from  him,  are 
not  occafioned  by  any  inequality  arifing  from  the  mo- 
tions of  the  fatellites  in  eccentric  orbits,  is  plain,  be- 
caufe it  affects  them  all  alike,  in  whatever  parts  of  their 
orbits  they  are  eclipfed.  Befides,  they  go  often  round 
their  orbits  every  year,  and  their  motions  are  no  way 
commenfurate  to  the  earth's.  Therefore,  a  phenome- 
non not  to  be  accounted  for  from  the  real  motions  of  the 
fatellites,  but  fo  ealily  deducible  from  the  earth's  mo- 
tion, and  fo  anfwerable  thereto,  mull  be  allowed  to  re- 
fult  from  it.  This  affords  one  very  good  proof  of  the 
earth's  annual  motion. 

From  what  we  have  faid  in  general  concerning  e- 
clipfes,  it  is  plain  that  fecondary  planets  are  not  the 
only  bodies  that  may  occafion  them.  The  primary 
planets  would  eclipfe  one  another,  were  it  not  for  their 
great  diftances  ;  but  as  the  comets  are  not  fubject  to 
the  fame  laws  with  the  planets,  it  is  poflible  they  may 
fometim.es  approach  fo  near  to  the  primary  planets,  as  to 
caufe  an  eclipfe  of  the  fun  to  thofe  planets ;  and  as  the 
body  of  a  comet  bears  a  much  larger  proportion  to  the 
bulk  of  a  primary  planet  than  any  fecondary,  it  is  plain 
that  a  cometary  eclipfe  would  both  be  of  much  longer 
continuance,  and  attended  with  much  greater  dark- 
nefs,  than  that  occafioned  by  a  fecondary  planet.  This 
behoved  to  be  the  cafe  at  any  rate  :  but  if  we  fuppofe 
the  primary  planet  and  comet  to  be  moving  both  the 
fame  way,  the  duration  of  fuch  an  eclipfe  would  be  pro- 
digioufly  lengthened  ;  and  thus,  inftead  of  four  mi- 
nutes, the  fun  might  be  totally  darkened  to  the  inha- 
bitants of  certain  places  for  as  many  hours.  Hence  wc 
may  account  for  that  prodigious  darknefs  which  we 
fometimes  read  of  inhiftory  at  times  when  no  eclipfeof 
the  fun  by  the  moon  could  poflibly  happen.  It  is  re- 
markable, however,  that  no  comet  hath  ever  been  ob- 
ferved  palling  over  the  dilk  of  the  fun  like  a  fpot,  as 
Venus  and  Mercury  are  ;  yet  this  mull  certainly  hap- 
pen, when  the  comet  is  in  its  perihelion,  and  the 
earth  on  the  fame  fide  of  its  annual  orbit.  Such  a  phe- 
nomenon well  deferves  the  watchful  attention  of  astro- 
nomers, as  it  would  be  a  greater  confirmation  of  the 
planetary  nature  of  comets  than  any  thing  hitherto  ob- 
served. 


Aftrono- 
Sect.  XII.  A  Defcription  of  the  Astronomical  ylfe- micsl  Ma- 
chinery  fervitig  to  expla'm  and  itluflrate  the  foregoing  finery. 
part  of  this  Treatife. 


The  machine  reprefented  by  fig.  207.  is  the 
Grand  Orrery,  firft  made  in  this  kingdom  by  Mr 
Rowley  for  King  George  I.  The  frame  of  it,  which 
contains  the  wheel-work,  &c.  and  regulates  the  whole 
machine,  is  made  of  ebony,  and  about  four  feet  in 
diameter  ;  the  outfide  thereof  is  adorned  with  12  pi- 
laftres.  Between  tbefe  the  12  figns  of  the  zodiac  are 
neatly  painted  with  gilded  frames.  Above  the  frame 
is  a  broad  ring  fupported  with  12  pillars.  This  ring 
reprefents  the  plane  of  the  ecliptic;  upon  which  are  two 
circles  of  degrees,  and  between  thefe  the  names  and 
characters  of  the  12  figns.  Near  the  outfide  is  a  circle 
of  months  and  days,  exactly  correfponding  to  the  fun's 
place  at  noon  each  day  throughout  the  year.  Above 
the  ecliptic  ftand  fome  of  the  principal  circles  of  the 
fphere,  agreeable  to  their  refpective  fituations  in  the 
heavens  :  viz.  N°  10.  are  the  two  colures,  divided  into 
degrees  and  half  degrees  ;  N°  11.  is  one-half  of  the  e- 
quinoftial  circle,  making  an  angle  of  234  degrees.  The 
tropic  of  cancer  and  the  arctic  circle  are  each  fixed  pa- 
rallel at  their  proper  diftance  from  the  equinoctial. 
On  the  northern  half  of  the  ecliptic  is  a  brafs  femicircle, 
moveable  upon  two  points  fixed  in  y  and  £i.  This 
femicircle  ferves  as  a  moveable  horizon  to  be  put  to 
any  degree  of  latitude  upon  the  north  part  of  the  me- 
ridian, and  the  whole  machine  may  be  fet  to  any  lati- 
tude without  difturbing  any  of  the  internal  motions, 
by  two  ftrong  hinges  (N°  13.)  fixed  to  the  bottom- 
frame  upon  which  the  inftrument  moves,  and  a  ftrong 
brafs  arch,  having  holes  at  every  degree,  through 
which  a  ftrong  pin  is  put  at  every  elevation.  This 
arch  and  the  two  hinges  fupport  the  whole  machine 
when  it  is  lifted  up  according  to  any  latitude;  and  the 
arch  at  other  times  lies  conveniently  under  the  bottom- 
frame.  When  the  machine  is  fet  to  any  latitude 
(which  is  eafily  done  by  two  men,  each  taking  hold 
of  two  handles  conveniently  fixed  for  the  purpofe),  fet 
the  moveable  horizon  to  the  fame  degree  upon  the  me- 
ridian, and  hence  you  may  form  an  idea  of  the  refpec- 
tive altitude  or  depreflion  of  the  planets  both  primary 
and  fecondary.  The  fun  (N°  1.)  ftands  in  the  middle 
of  the  whole  fyftem  upon  a  wire,  making  an  angle  with 
the  ecliptic  of  about  82  degrees.  Next  the  fun  is  a 
fmall  ball  (2.),  rcprefenting  Mercury.  Next  to  Mer- 
cury is  Venus  (3.),  reprefented  by  a  larger  ball.  The 
earth  is  reprefented  (N°  4.)  by  an  ivory  ball,  having 
fome  circles  and  a  map  fketched  upon  it.  The  wire 
which  fupports  the  earth  makes  an  angle  with  the  e- 
cliptic  ot  661.  degrees,  the  inclination  of  the  earth's 
axis  to  the  ecliptic.  Near  the  bottom  of  the  earth's 
axis  is  a  dial-plate  (N°  9.),  having  an  index  pointing 
to  the  hours  of  the  day  as  the  earth  turns  round  its 
axis.  Round  the  earth  is  a  ring  fupported  by  two 
fmall  pillars,  rcprefenting  the  orbit  of  the  moon  ;  and 
the  divifions  upon  it  anfwer  to  the  moon's  latitude. 
The  motion  of  this  ring  reprefents  the  motion  of  the 
moon's  orbit  according  to  that  of  the  nodes.  Within 
this  ring  is  the  moon  (N°  5.),  having  a  black  cap  or 
cafe,  by  which  its  motion  reprefents  the  phafos  of  the 
moon  according  to  her  age..    Without  the  orbits  of 
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the  earth  and  moon  is  Mars  (N°  6.)  The  next  in  or- 
der to  Mars  is  Jupiter  and  his  four  moons  (N°  7.) 
Each  of  thefe  moons  is  fupported  by  a  wire  fixed  in  a 
focket  which  turns  about  the  pillar  fupporting  Jupiter. 
Thefe  fatellites  may  be  turned  by  the  hand  to  any  po- 
rtion, and  yet  when  the  machine  is  put  into  mo- 
tion they  will  all  move  in  their  proper  times.  The 
outermoft  of  all  is  Saturn,  his  five  moons,  and  his  ring 
(N°  8.).  Thefe  moons  are  fupported  and  contrived 
iunilar  to  thofe  of  Jupiter.  The  machine  is  put  into 
motion  by  turning  a  fmalt  winch  (N°  14,)  ;  and  the 
whole  fyftem  is  alio  moved  by  this  winch,  and  by  pull- 
ing out  and  pulhing  in  a  fmall  cylindrical  pin  above  the 
handle.  When  it  is  pulhed  in,  all  the  planets,  both  pri- 
mary and  fecondary,  will  move  according  to  their  ref- 
peflive  periods  by  turning  the  handle.  When  it  is  drawn 
out,  the  motions  of  the  fatellites  of  Jupiter  and  Saturn 
will  be  flopped  while  all  the  reft  move  without  inter- 
ruption. There  is  alfo  a  brafs  lamp  having  two  con- 
vex glafles  to  be  put  in  room  of  the  fun ;  and  alfo  a 
fmaller  earth  and  moon,  made  fomewhat  in  proportion 
to  their  distance  from  each  other,  which  may  be  put  on 
at  pleafttre.  The  lamp  turns  round  at  the  fame  time 
with  the  earth,  and  the  glafTes  of  it  caft  a  ftrong  light 
upon  her.  And  when  the  fmaller  earth  and  moon  are 
placed  on,  it  will  be  eafy  to  fhow  when  either  of  them 
will  be  eclipfed.  When  this  machine  is  intended  to  be 
ufed,  the  planets  muft  be  duly  placed  by  means  of  an 
ephemeris  hereafter  defcribed  ;  and  you  may  place  a 
fmall  black  patch  or  bit  of  wafer  upon  the  middle  of 
the  fun.  Right  againft  the  firft  degree  of  V,  you 
may  alfo  place  patches  upon  Venus,  Mars,  and  Jupiter, 
right  againft  fome  noted  point  in  the  ecliptic.  Put 
in  the  handle,  and  pulh  in  the  pin  which  is  above  it. 
One  turn  of  this  handle  anfwers  to  a  revolution  of  the 
ball  which  reprefents  the  earth  about  its  axis ;  and 
confequently  to  24  hours  of  time,  as  Ihown  by  the 
hour-index  (9.),  which  is  marked  and  placed  at  the 
foot  of  the  wire  on  which  the  ball  of  the  earth  is  fixed. 
Again,  when  the  index  has  moved  the  fpace  of  ten 
hours,  Jupiter  makes  one  revolution  round  its  axis, 
and  fo  of  the  reft.  By  thefe  means  the  revolutions  of 
the  planets,  and  their  motions  round  their  own  axes, 
will  be  reprefented  to  the  eye.  By  obferving  the  mo- 
tions of  the  fpots  upon  the  furface  of  the  fun  and  of 
the  planets  in  the  heavens,  their  diurnal  motion  was  firft 
difcovcred,  after  the  fame  manner  as  we  in  this  machine 
obferve  the  motions  of  their  reprefentatives  by  that  of 
the  marks  placed  upon  them. 

The  Orrery  (fig.  208.)  is  a  machine  contrived  by 
the  late  ingenious  Mr  James  Fergufon.  It  fhows  the 
motions  of  the  fun,  Mercury,  Venus,  earth,  and  moon  ; 
and  occafionally  the  fuperior  planets,  Mars,  Jupiter, 
and  Saturn,  may  be  put  on.  Jupiter's  four  fatellites 
are  moved  round  him  in  their  proper  times  by  a  fmall 
winch  ;  and  Saturn  has  his  five  fatellites,  and  his  ring 
which  keeps  its  parallelifm  round  the  fun  ;  and  by  a 
lamp  put  in  the  fun's  place,  the  ring  fhows  all  its  vari- 
ous phafes  already  defcribed. 

In  the  centre,  N°  t.  reprefents  the  fun,  fupported 
by  its  axis,  inclining  almoft  8  degrees  from  the  axis  of 
the  ecliptic,  and  turning  round  in  25^  days  on  its  axis, 
of  which  the  north  pole  inclines  toward  the  eighth  de- 
gree of  Pifces  in  the  great  ecliptic  (N°  11.),  where- 
on the  months  and  days  are  engraven  over  the  figns  and 
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degrees  in  which  the  fun  appears,  as  fteti  from  the  Aftrono- 
earth,  on  the  different  days  of  the  year.  >»ic»l  Ma- 

The  ncareft  planet  (N°  2.)  to  the  fun  is  Mercury,  chinery.    ^ 
which  goes  round  him  in  87  days  23  hours,  or  8714 
diurnal  rotations  of  the  earth  ;  but  has  no  motion  round 
its  axis  in  the  machine,  becaufe  the   time  of  its  diur- 
nal motion  in  the  heavens  is  not  known  to  us. 

The  next  planet  in  order  is  Venus  (N°  3.),  which 
performs  her  annual  courfe  in  224  days  17  hours,  and 
turns  round  her  axis  in  24  days  8  hours,  or  in  24^.  di- 
urnal rotations  of  the  earth.  Her  axis  inclines  7J  de- 
grees from  the  axis  of  the  ecliptic,  and  her  north  pole 
inclines  towards  the  20th  degree  of  Aquarius,  accord- 
ing to  the  obfervatious  of  Bianchini.  She  fhows  all 
the  phenomena  defcribed  in  Seel.  ii. 

Next,  without  the  orbit  of  Venus,  is  the  earth 
(N°  4.),  which  turns  round  its  axis,  to  any  fixed  point 
at  a  great  diftance,  in  23  hours  56  minutes  4  feconds 
of  mean  folar  time  ;  but  from  the  fun  to  the  fun  again, 
in  24  hours  of  the  fame  time.  N°  6.  is  a  fidereal  dial- 
plate  under  the  earth,  and  N°  7.  a  folar  dial-plate  on 
the  cover  of  the  machine.  The  index  of  the  former 
fhows  fidereal,  and  of  the  latter,  folar  time  ;  and  hence 
the  former  index  gains  one  entire  revolution  on  the  lat- 
ter every  year,  as  36 J  folar  or  natural  days  contain  366 
fidereal  days,  or  apparent  revolutions  of  the  ftars.  In. 
the  time  that  the  earth  makes  365  i.  diurnal  rotations 
on  its  axis,  it  goes  once  round  the  fun  in  the  plane  of 
the  ecliptic ;  and  always  keeps  oppofite  to  a  moving  in- 
dex (N°  10.)  which  fhows  the  fun's  daily  change  of 
place,  and  alfo  the  days  of  the  months. 

The  earth  is  half  covered  with  a  black  cap,  for  di- 
viding the  apparently  enlightened  half  next  the  fun  from 
the  other  half,  which,  when  turned  away  from  him,  is 
in  the  dark.  The  edge  of  the  cap  reprefents  the  circle 
bounding  light  and  darknefs,  and  (hows  at  what  time 
the  fun  rifes  and  fets  to  all  places  throughout  the  year. 
The  earth's  axis  inclines  234  degrees  from  the  axis  of 
the  ecliptic :  the  north  pole  inclines  toward  the  begin- 
ning of  Cancer,  and  keeps  its  parallelifm  throughout 
its  annual  conrfe ;  fo  that  in  fummer  the  northern  parti- 
of  the  earth  incline  towards  the  fun,  and  in  winter 
from  him  :  by  which  means,  the  different  length  of 
days  and  nights,  and  the  caufe  of  the  various  feafons, 
are  demonftrated  to  fight. 

There  is  a  broad  horizon,  to  the  upper  fide  of  which 
is  fixed  a  meridian  femicircle  in  the  north  and  fouth 
points,  graduated  on  both  fides  from  the  horizon  to 
900  in  the  zenith  or  vertical  point.  The  edge  of  the 
horizon  is  graduated  from  the  eaft  and  weft  to  the 
fouth  and  north  points,  and  within  thefe  divifions  are 
the  points  of  the  compafs.  From  the  lower  fide  of  this 
thin  horizontal  plate  lland  out  four  fmall  wires,  to  which 
is  fixed  a  twilight-circle  18  degrees  from  the  graduated 
fide  of  the  horizon  all  round.  This  horizon  may  be 
put  upon  the  earth  (when  the  cap  is  taken  away),  and 
rectified  to  the  latitude  of  any  place ;  and  then  by  a 
fmall  wire  called  the  filar  ray,  which  may  be  put  on 
fo  as  to  proceed  directly  from  the  fun's  centre  towards 
the  earth's,  but  to  come  no  farther  than  almoft  to  touch 
the  horizon.  The  beginnnig  of  twilight,  tivne  of  fun- 
rifing,  with  his  amplitude,  meridian  altitude,  time  of 
fetting,  amplitude  then,  and  end  of  twilight,  are  mown 
for  every  day  of  the  year,  at  that  place  to  which  the  ho- 
rizon is  rectified. 

4D  2  The 
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The  moon  (N°  J.)  goes  round  the  earth,  from  be- 
tween it  and  any  fixed  point  at  a  great  difiance,  in  27 
,  days  7  hours  43  minutes,  or  through  all  the  figns  and 
degrees  of  her  orbit,  which  is  called  her  periodical  re- 
volution ;  but  flic  goes  round  from  the  fun  to  the  fun 
again,  or  from  change  to  change,  in  29  days  12  hours 
35  minutes,  which  is  her  fynodical  revolution ;  and  in 
that  time  (lie  exhibits  all  the  phafcs  already  defcribed. 

When  the  abovementioned  horizon  is  rectified  to, 
the  latitude  of  any  given  place,  the  times  of  the  moon's 
riling  and  fetting,  together  with  her  amplitude,  are 
fhown  to  that  place  as  well  as  the  fun's ;  and  all  the 
various  phenomena  of  the  harveft-moon  are  made  ob- 
vious to  fight. 

The  moon's  orbit  (N°  9.)  is  inclined  to  the  ecliptic 
(N°  11.),  one-half  being  above  and  the  other  below 
it.  The  nodes,  or  points  at  o  and  o,  lie  in  the  plane 
of  the  ecliptic,  as  before  defcribed,  and  Ihift  backward 
through  all  its  lines  and  degrees  in  18J  years.  The 
degrees  of  the  moon's  latitude  to  the  highelt  at  NL 
(north  latitude)  and  loweft  at  SL  (fouth  latitude), 
are  engraven  both  ways  from  her  nodes  at  o  and  o,  and 
as  the  moon  rifes  and  falls  in  her  orbit  according  to  its 
inclination,  her  latitude  and  difiance  from  her  nodes 
are  ihown  for  every  day,  having  firlt  rectified  her  or- 
bit fo  as  to  fet  the  nodes  to  their  proper  places  in  the 
ecliptic ;  and  then  as  they  come  about  at  different 
and  almoft  oppolite  times  of  the  year,  and  then  point 
towards  the  fun,  all  the  eclipfes  may  be  Ihown  for  hun- 
dreds of  years  (without  any  new  rectification),  by 
turning  the  machinery  backward  for  time  part,  or  for- 
ward for  time  to  come.  At  17  degrees  difiance  from 
each  node,  on  both  fides,  is  ingraved  a  fmall  fun  ;  and 
at  12  degrees  diltance,  a  fmall  moon,  which  fhow  the 
limits  of  folar  and  lunar  eclipfi  s ;  and  when,  at  any 
change,  the  moon  falls  between  either  of  thefe  funs  and 
the  node,  the  fun  will  be  eclipfed  on  the  day  pointed 
to  by  the  annual-index  (N°  10.)  ;  and  as  the  moon 
has  then  north  or  fouth  latitude,  one  may  ealily  judge 
whether  that  eclipfe  will  be  vifible  in  the  northern  or 
fouthern  hemifphere  :  efpecially  as  the  earth's  axis  in- 
clines toward  the  fun  or  from  him  at  that  time.  And 
when  at  any  full  the  moon  falls  between  either  of 
the  little  moon's  and  node,  lhe  will  be  eclipfed,  and 
the  annual-index  (hows  the  day  of  that  eclipfe.  There 
is  a  circle  of  29  equal  parts  (N°  8.)  on  the  cover  of 
the  machine,  on  which  an  index  mows  the  days  of  the 
moon's  age. 

There  are  two  femicircles  (fig.  216.)  fixed  to  an  el- 
liptical ring,  which  being  put  like  a  cap  upon  the 
earth,  and  the  forked  part  ¥  upon  the  moon,  fliows 
the  tides  as  the  earth  turns  round  within  them,  and 
they  are  led  round  it  by  the  moon.  When  the  diffe- 
rent places  come  to  the  femicircle  AaEiB,  they  have 
tides  of  Hood  ;  and  when  they  come  to  the  femi- 
circle CKD,  they  have  tides  of  ebb  ;  the  index  on 
the  hour-circle  (fig.  208.)  fliowing  the  times  of  thefe 
phenomena. 

There  is  a  jointed  wire,  of  which  one  end  being 
put  into  a  hole  in  the  upright  ftemthat  holds  th'e  earth's 
cap,  and  the  wire  laid  into  a  fmall  forked  piece  which 
may  be  occafionally  put  upon  Venus  or  Mercury,  fliows 
the  direct  and  retrograde  motions  of  thefe  two  pla- 
nets, with  their  flationary  times  and  places,  as  feen 
from  the  earth. 


The  whole  machinery  is  turned  by  a  winch  or  han-  Aftrono- 
dle  (N°  12.) ;  and  is  fo  eafily   moved,  that  a  clock  mi.cal  Mm 
might  turn  it  without  any  danger  of  flopping.  chinery. 

To  give  a  plate  of  the  wheel-work  of  this  machine 
would  anfwer  no  purpofe,  becaufe  many  of  the  wheels 
lie  fo  behind  others  as  to  hide  them  from  fight  in  any 
view  whatever. 

The  Planetarium  (fig.  209.)  is  an  inftrument  4S9 
contrived  by  Mr  William  Jones  of  Hoi  burn,  London, 
mathematical  inftrument  maker,  who  has  paid  conli- 
derable  attention  to  thofe  fort  of  machines,  in  order  to 
reduce  them  to  their  greateft  degree  of  fimplicity  and 
perfection.  It  reprefents,  in  a  general  manner,  by  va- 
rious parts  of  its  machinery,  all  the  motions  and  phe- 
nomena of  the  planetary  fyltem.  This  machine  con- 
fifls  of,  the  Sun  (in  the  centre),  with  the  planets, 
Mercury,  Venus,  the  Earth  and  Moon,  Mars,  Jupiter 
and  his  four  moons,  Saturn  and  his  five  moons ;  and 
to  it  is  occaiionally  applied  an  extra  long  arm  for  the 
Georgian  planet  and  his  two  moons.  To  the  earth 
and  moon  is  applied  a  frame  CD,  containing  only  four 
wheels  and  two  pinions,  which  ferve  to  preferve  the 
earth's  axis  in  its  proper  parallelifm  in  its  motion  round 
the  fun,  and  to  give  the  moon  her  due  revolution  about 
the  earth  at  the  fame  time.  Thefe  wheels  are  con- 
nected with  the  wheel-work  in  the  round  box  below, 
and  the  whole  is  fet  in  motion  by  the  winch  H.  The 
arm  M  that  carries  round  the  moon,  points  out  on  the 
plate  C  her  age  and  phafesfor  any  fnuation  in  her  or- 
bit, and  which  accordingly  are  engraved  thereon.  In 
the  fame  manner  the  arm  points  out  her  place  in  the 
ecliptic  B,  in  figns  and  degrees,  called  her  geocentric 
place  ;  that  is,  as  feen  from  the  earth.  The  moon's 
orbit  is  reprefented  by  the  flat  rim  A  ;  the  two  joints 
of  which,  and  upon  which  it  turns,  denoting  her  nodes. 
This  orbit  is  made  to  incline  to  any  defired  angle. 
The  earth  of  this  inftrument  is  ufually  made  of  a  three 
inch  or  1  ^  globe,  papered,  &c.  for  the  purpofe;  and 
by  means  of  the  terminating  wire  that  goes  over  it, 
points  out  the  changes  of  the  feafons,  and  the  different 
lengths  of  days  and  nights  more  confpicuoufly.  This 
machine  is  alfo  made  to  reprefent  the  Ptolemaic  Syf- 
tem,  or  fuch  as  is  vulgarly  received  ;  which  places  the 
earth  in  the  centre,  and  the  planets  and  fun  revolving 
about  it.  (It  is  done  by  an  auxiliary  fmall  fun  and  an 
earth,  which  change  their  places  in  the  inftrument.) 
At  the  fame  time,  it  affords  a  mofl  manifeft  confuta- 
tion of  it :  for  it  is  plainly  obferved  by  this  conftruc- 
tion,  (1.)  That  the  planets  Mercury  and  Venus  being 
both  within  the  orbit  of  the  fun,  cannot  at  any  time 
be  feen  to  go  behind  it ;  whereas  in  nature  we  obferve 
them  as  often  to  go  behind  as  before  the  fun  in  the 
heavens.  (2.)  It  fliows,  that  as  the  planets  move  in 
circular  orbits  about  the  central  earth,  they  ought  at 
all  times  to  be  of  the  fame  apparent  magnitude; 
whereas,  on  the  contrary,  we  obferve  their  apparent 
magnitude  in  the  heavens  to  be  very  variable,  and  fo 
far  different,  that,  for  inflance,  Mars  will  fometimes 
appear  as  big  as  Jupiter  nearly,  and  at  other  times  you 
will  fcarctly  know  him  from  a  fixed  ftar.  (3.)  It 
fliows  that  any  of  the  planets  might  be  feen  at  all  dis- 
tances from  the  fun  in  the  heavens  ;  or,  in  other  words, 
that  when  the  fun  is  fetting,  Mercury  or  Venus  may 
be  feen  not  only  in  the  fouth  but  even  in  the  eaft; 
which  circumflances  were  never  yet  obferved.     (4.) 

You 
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Aftrono-  You  fee  by  this  planetarium  that  the  motions  of  the 
mical  Ma-  planets  fliould  always  be  regular  and  uniformly  the 
chinery.  fame;  whereas  on  the  contrary,  we  obferve  them  al- 
ways tomove  with  a  variable  velocity,  fome times  falter, 
then  flower,  and  fometimes  not  at  all,  as  will  be  pre- 
fcntly  fliown.  (5.)  By  the  machine  you  fee  the  pla- 
nets move  all  the  fame  way,  viz.  from  well  to  eaft  con- 
tinually :  but  in  the  heavens  we  fee  them  move  fome- 
times direct:  from  weft  to  eaft,  fometimes  retrograde 
from  eaft  to  weft,  and  at  other  times  to  be  ftationary. 
All  which  phenomena  plainly  prove  this  fyftem  to  be 
a  falfe  and  abfurd  hypothecs. 

The  truth  of  the  Copernican  or  Solar  Syftem  of  the 
world  is  hereby  moft  clearly  reprefented.  For  taking 
the  earth  from  the  centre,  and  placing  thereon  the 
ufual  large  brafs  ball  for  the  fun,  and  reftoring  the 
earth  to  its  proper  fituation  among  the  planets,  then 
every  thing  will  be  right  and  agree  exactly  with  celef- 
tial  obfervations.  For  turning  the  winch  H,  (1.) 
You  will  fee  the  planets  Mercury  and  Venus  go  both 
before  and  behind  the  fun,  or  have  two  conjunctions. 
(2.)  You  will  obferve  Mercury  never  to  be  more  than 
a  certain  angular  diftance,  210,  and  Venus  470,  from 
the  fun.  (3.)  That  the  planets,  efpecially  Mars,  will 
be  fometimes  much  nearer  to  the  earth  than  at  others, 
and  therefore  muft  appear  larger  at  one  time  than  at 
another.  (4.)  You  will  fee  that  the  planets  cannot 
appear  at  the  earth  to  move  with  an  uniform  velocity; 
for  when  neareft  they  appear  to  move  falter,  and  flow- 
er when  moft  remote.  (5.)  You  will  obferve  the  pla- 
nets will  appear  at  the  earth  to  move  fometimes  direft- 
ly  from  weft  to  eaft,  and  then  to  become  retrograde 
from  eaft  to  weft,  and  between  both  to  be  ftationary 
or  without  any  apparent  motion  at  all.  Which  par- 
ticulars all  correfpond  exactly  with  obfervations,  and 
fully  prove  the  truth  of  this  excellent  fyftem.  Fig.  211. 
represents  an  apparatus  to  (how  thefe  latter  particulars 
more  evidently.  An  hollow  wire,  with  a  flit  at  top,  is 
placed  over  the  arm  of  the  planet  Mercury  or  Venus 
at  E.  The  arm  DG  reprefents  a  ray  of  light  coming 
from  the  planet  at  D  to  the  earth,  and  is  put  over  the 
centre  which  carries  the  earth  at  F.  The  planets  be- 
ing then  put  in  motion,  the  planet  D,  as  feen  in  the 
heavens  from  the  earth  at  F,  will  undergo  the  feveral 
changes  of  pofition  as  above  defcribed.  The  wire 
prop  that  is  over  Mercury  at  E,  may  be  placed  over 
the  other  fuperior  planets,  Mars,  &c.  and  the  fame 
phenomena  maybe  exhibited. 

By  this  machine  you  at  once  fee  all  the  planets  in 
motion  about  the  fun,  with  the  fame  refpeciive  velo- 
cities and  periods  of  revolution  which  they  have  in  the 
heavens  ;  the  wheel-work  being  calculated  to  a  minute 
of  time,  from  the  lateft  difcoveries. 

You  will  fee  here  a  demonftration  of  the  earth's 
motion  about  the  fun,  as  well  as  thofe  of  the  reft  of 
the  planets:  for  if  the  earth  were  to  be  at  reft  in  the 
heavens,  then  the  time  between  any  two  conjunctions 
of  the  fame  kind,  or  oppofitions,  would  be  the  fame 
with  the  periodical  time  of  the  planets,  viz.  88  days 
in  Mercury,  225  in  Venus,  &c. :  whereas  you  here, 
obferve  this  time,  inftead  of  being  225  days,  is  nolefs 
than  583  days  in  Venus,  occafioned  by  the  earth's 
moving  in  the  mean  time  about  the  fun  the  fame  way 
with  the  planet.  And  this  fpace  of  583  days  always 
panes  between  two  like  conjunctions  of  Venus  in  the 
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heavens.     Hence  the  moft  important  point  of  aftrono-  Aflrone- 
my  is  fatisfactorily  demonstrated.  mical  Ma- 

The  diurnal  rotation  of  the  earth  about  its  axis,  thinery. 
and  a  demonftration  of  the  caufe  of  the  different  fea- 
fons  of  the  year,  and  the  different  lengths  of  days  and 
nights,  are  here  anfwered  completely  :  for  as  the  earth 
is  placed  on  an  axis  inclining  to  that  of  the  ecliptic 
in  an  angle  of  234.  degrees,  and  is  fet  in  motion  by  the 
wheel-work,  there  will  be  evidently  feen  the  different 
inclination  of  the  fun's  rays  on  the  earth,  the  different 
quantity  thereof  which  falls  on  a  given  fpace,  the  dif- 
ferent quantity  of  the  atmofphere  they  pafs  through, 
and  the  different  continuance  of  the  fun  above  the  hori- 
zon at  the  fame  place  in  different  times  of  the  year; 
which  particulars  conftitute  the  difference  betwixt  heat 
and  cold  in  the  fummer  and  winter  feafons. 

As  the  globe  of  the  earth  is  moveable  about  its  in- 
clined axis,  fo  by  having  the  horizon  of  London  drawn 
upon  the  furface  of  it,  and  by  means  of  the  terminat- 
ing wire  going  over  it,  by  which  is  denoted,  that  on 
that  fide  of  the  wire  next  the  fun  is  the  enlightened 
half  of  the  earth,  and  the  oppofite  fide  the  darkened 
half,  you  will  here  fee  very  naturally  reprefented  the 
caufe  of  the  different  lengths  of  day  and  night,  by  ob- 
ferving  the  unequal  portions  of  the  circle  which  the 
ifland  of  Great-Britain,  or  the  city  of  London,  or  any 
other  place,  defcribes  in  thelight  and  dark  hemifpheres 
at  different  times  of  the  year,  by  turning  the  earth  on 
its  axis  with  the  hand.  •  But  in  fome  of  the  better  or- 
reries on  this  principle,  the  earth  revolves  about  its 
axis  by  wheel-work. 

As  to  the  eclipfes  of  the  fun  and  moon,  the  true 
caufes  of  them  are  here  very  clearly  feen :  for  by  plac- 
ing the  lamp  (fig.  212,)  upon  the  centre,  in  room  of 
the  brafs  ball  denoting  the  fun,  and  turning  the  winch 
until  the  moon  conies  into  a  right  line  betwen  the 
centers  of  the  lamp  (or  fun)  and  earth,  the  fliadow  of 
the  moon  will  fall  upon  the  earth,  and  all  who  live  on 
that  part  over  which  the  fhadow  pafles  will  fee  the 
fun  eclipfed  more  or  lefs.  On  the  other  fide,  the 
moon  pafles  (in  the  aforefaid  cafe)  through  the  flia- 
dow of  the  earth,  and  is  by  that  means  eclipfed.  And 
the  orbit  A  (fig.  210.)  is  fo  moveable  on  the  two 
joints  called  nodes,  that  any  perfon  may  eafily  repre- 
fent  the  due  pofition  of  the  modes  and  intermediate 
fpaces  of  the  moon's  orbit;  and  thence  Ihow  when 
there  will  or  will  not  be  an  eclipfe  of  either  luminary, 
and  what  the  quantity  of  each  will  be. 

While  the  moon  is  continuing  to  move  round  the 
earth,  the  lamp  on  the  centre  will  fo  illumine  the  moon, 
that  you  will  eafily  fee  all  thephafes,  as  new,  dichoto- 
mized, gibbous,  full,  waining,  &c.  juft  as  they  appear 
in  the  heavens.  You  will  moreover  obferve  all  the 
fame  phafes  of  the  earth  as  they  appear  at  the  moon. 

The  fatellites  of  Jupiter  and  Saturn  are  moveable 
only  by  the  hand ;  yet  may  all  their  phenomena  be 
eafily  reprefented,  excepting  the  true  relative  motions 
and  diftances.  Thus,  if  that  gilt  globe  which  before 
repiefcnted  the  fun  be  made  now  to  denote  Jupiter, 
and  four  of  the  primary  planets  only  be  retained,  then 
will  the  Jovian  fyftem  be  reprefented  ;  and  by  candle 
light  only  you  will  fee  (the  machine  being  in  motion) 
the  immerfions  and  emerfions  of  the  fatellites  into  and 
out  of  Jupiter's  fhadow.  You  will  fee  plainly  the 
manner  in  which  they  tranfit  his  body,  and  their  oc- 
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Aflrono-     cultafions  behind  it.      You  will  obfervc  the  various 

mical  Ma-  ways  jn  which  one  or  more  of  thefe  moons  may  at 

chmery.    ^  Imles  difappear.      And  if  the  machine  be  fet  by  a 

~"  white  wall,  Sen.  then  by  the  projection  of  their  fha- 

dows  will  be  feen  the  reafons  why  thofe  moons  always 

appear  on  each  fide  of  Jupiter  in  a  right  line,  why 

thofe  which  are  moft  remote  may  appear  neareft,  and 

e  contrario.     And  the  fame  may  be  done  for  Saturn's 

five  moons  and  his  ring. 

490  The  Method  of  Rectifying  the  Orrery,  and  the  proper 
Manner  of  placing  the  Planets  in  their  true  Situa- 
tions. 

Having  dwelled  thus  much  on  the  defcription  of 
orreries,  it  may  be  ufeful  to  young  readers,  to  point 
out  the  method  by  which  the  orrery  fhould  be  firfl 
rectified,  previous  to  the  exhibition  or  ufing  of  it : 
and  the  following  is  extracted  from  Mr  William  Jones's 
defcription  of  his  new  Portable  Orrery,  "  The  me- 
thod of  mowing  the  places,  and  relative  afpects  of  the 


planets  on  any  day  of  the  year  in  the  planetarium,  Aftrono- 
muft  be  done  by  the  affiftance  of  an  ephemeris  or  alma-  mical  Ma- 
tiac,  which  among  other  almanacs  ispublifhed  annually  ^'""T-    m 
by  the  Stationer's  Company. 

"  This  ephemeris  contains  a  diary  or  daily  account 
of  the  planets  places  in  the  heavens,  in  figns,  degrees, 
and  minutes,  both  as  they  appear  to  the  eye  fuppofed 
to  be  at  the  fun,  and  at  the  earth,  throughout  the 
year.  The  firft  of  thefe  pofitions  is  called  the  heliocen- 
tric place,  and  the  latter,  the  geocentric  place.  The  he- 
liocentric place  is  that  made  ufe  of  in  orreries  j  the 
geocentric  place,  that  in  globes.  As  an  example 
for  finding  their  places,  and  fetting  them  right  in  the 
orrery,  we  will  fuppofe  the  ephemeris  (by  White,  which 
for  this  purpofe  is  confidered  the  belt)  at  hand,  where- 
in at  the  bottom  of  the  left-hand  page  for  every  month 
is  the  heliocentric  longitudes  (or  places)  of  all  the  pla- 
nets to  every  fix  days  of  the  month  ;  which  is  near  e- 
nough  for  common  ufe  :  a  copy  of  one  of  thefe  tables 
for  March  1784  is  here  inferted  for  the  information 
of  the  tyro. 
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Now,  as  an  example,  we  will  fuppofe,  that  in  order 
to  fet  the  planets  of  the  orrery,  we  want  their  heliocen- 
tric places  for  the  21ft  of  this  month.  Looking  into 
the  table,  we  take  the  19th  day,  which  is  the  neareft  to 
the  day  wanted :  then,  accordingly  we  find  the  place 
of  Saturn  (Tj)  is  in  170  17',  or  17  degrees  (rejecting 
the  minutes,  being  in  this  cafe  ufelefs) ;  of  Capricor- 
nus  (vf),  of  Jupiter  {%),  in  180  of  Aquarius  (xs), 
Mars  ($)  in  io°  of  Cancer  (ss),  theearth(©),  in 
290  of  Virgo  (nj),  Venus  (£>),  in  290  of  Sagitta- 
rius (  X  )  j  Mercury  (  £  )  in  280  of  the  fame  fign  ;  and 
ill  the  fame  manner  for  any  other  day  therein  fpecified. 
Upon  even  this  circumftance  depends  a  very  pleafing 
aftronomical  praxis,  by  which  the  young  tyro  may  at 
any  time  be  able  to  entertain  himfelf  in  a  moft  ration- 
al and  agreeable  manner,  viz.  he  may  in  a  minute  or 
two  reprefent  the  true  appearance  of  the  planetary  fy- 
flem  juft  as  it  really  is  in  the  heavens,  and  for  any 
day  he  pleafes,  by  affigning  to  each  planet  its  proper 
place  in  its  orbit;  as  in  the  following  manner :  For 
the  19th  of  March,  as  before,  the  place  of  Saturn  is  in 
17°  of  Capricornus  (vf)  ;  now,  laying  hold  of  thearm 
of  Saturn  in  the  orrery,  you  place  it  over  or  againft 
the  170  of  Capricorn  on  the  ecliptic  circle,  conftantly 
placed  on  or  furronnding  the  inftrument :  thus  doing 
the  fame  for  the  other  planets,  they  will  have  their 
proper  heliocentric  places  for  that  day. 

"  Now  in  this  fituation  of  the  planets,  we  obfervc, 
that  if  a  perfon  was  placed  on  the  earth,  he  would  fee 
Venus  and  Jupiter  in  the  fame  line  and  place  of  the 
ecliptic,  confequently  in  the  heavens  they  would  ap- 
pear together,  or  in  conjunction  ;  Mercury  a  little  to 
the  left  or  ea  ft  ward  of  them,  and  nearer  to  the  fun; 
Saturn  to  the  right,  or  the  weftward,  farther  from  the 


Sun ;  Mars  directly  oppofite  to  Saturn ;  fo  that  when 
Saturn  appears  in  the  weft,  Mars  appears  in  the  eaft, 
and  vice  verfa.  Several  other  curious  and  entertaining 
particulars  as  depending  on  the  above,  may  be  eafi- 
ly  reprefented  and  fhown  by  the  learner,  particularly 
the  foregoing  when  the  winch  is  turned,  and  all  the 
planets  fet  into  their  respective  motions." 

"We  cannot  clofe  this  detail  on  orreries  more  agree- 
ably than  by  the  following  account  of  an  inftrument 
of  that  fort  invented  by  Mr.  James  Fergufon,  to  w=hich 
he  gives  the  name  of  a  Mechanical  Paradox,  and 
which  is  actuated  by  means  of  what  many,  as  he  ob- 
ferves,  even  good  mechanics,  would  be  ready  to  pro- 
nounce impoffible,  viz.  That  the  teeth  of  one  wheel 
taking  equally  deep  into  the  teeth  of  three  others, 
lhould  affect  them  in  fuch  a  manner,  that  in  turning 
it  any  way  round  its  axis,  it  fhould  turn  one  of  them 
the  fame  -way,  another  the  contrary  -way,  and  the  third 
no  may  at  all. 

The  folution  of  the  paradox  isgiven  under  the  article 
Mechanics;  after  which,  our  author  proceeds  to 
give  the  following  account  of  its  ufes.  "  This  ma- 
chine is  fo  much  of  an  orrery,  as  is  fufficient  to  fhow 
the  different  lengths  of  days  and  nights,  the  viciffitudes 
of  the  feafons,  the  retrograde  motion  of  the  nodes  of 
the  moon's  orbit,  the  direct  motion  of  the  apogeal 
point  of  her  orbit,  and  the  months  in  which  the  fun 
and  moon  muft  be  eclipfed. 

"  On  the  great  immoveable  plate  A  (fee  fig.  213.) 
are  the  months  and  days  of  the  year,  and  the  figns  and 
degrees  of  the  zodiac  fo  placed,  that  when  the  annual 
index  /)  is  brought  to  any  given  day  of  the  year,  it  will 
point  to  the  degree  of  the  fign  in  which  the  fun  is  on 
that  day.     This  index  is  fixed  to  the  moveable  frame 

BC. 
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Aftrono-     BC,  and  is  carried  round  the  immoveable  plate  with 

■deal  Ma-  \tf  by  means  of  the  knob  n.     The  carrying  this  frame 

chinery.      an(j  jncjcx  rollnd  the  immoveable  plate,  anfwers  to  the 

earth's  annual  motion  round  the  fun,  and  to  the  fun's 

apparent  motion  round  the  ecliptic  in  a  year. 

"  The  central  wheel  D  (being  fixt  on  the  axis  a, 
which  is  fixt  in  the  centre  of  the  immoveable  plate) 
turns  the  thick  wheel  E  round  its  own  axis  by  the 
motion  of  the  frame  :  and  the  teeth  of  the  wheel  E 
take  into  the  teeth  of  the  three  wheels  F,  G,  H,  whofe 
axes  turn  within  one  another,  like  the  axes  of  the 
hour,  minute,  and  fecond  hands  of  a  clock  or  watch, 
where  the  feconds  arc  fliown  from  the  centre  of  the 
dial-plate. 

"  On  the  upper  ends  of  thefc  axes,  are  the  round 
plates  I,  K,  L  ;  the  plate  I  being  on  the  axis  of  the 
wheel  F,  K  on  the  axis  of  G,  and  L  on  the  axis  of  H. 
So  that  whichever  way  thefe  wheels  are  affected,  their 
refpective  plates,  and  what  they  fupport,  muft  he  af- 
fected in  the  fame  manner  ;  each  wheel  and  plate  be- 
ing independent  of  the  others. 

"  The  two  upright  wires  M  and  N,  are  fixed  into 
the  plate  I ;  and  they  fupport  the  fmall  ecliptic  OP, 
on  which,  in  the  machine,  the  figns  and  degrees  of  the 
ecliptic  are  marked.  This  plate  alfofupports  the  fmall 
terreftrial  globe  e  on  its  inclining  axis/^  which  is  fixed 
into  the  plate  near  the  foot  of  the  wire  N.  This  axis 
inclines  23i  degrees  from  aright  line,  fuppofed  to  be 
perpendicular  to  the  furface  of  the  plate  I,  and  alfo  to 
the  plane  of  the  fmall  ecliptic  OP  which  is  parallel  to 
that  plate. 

"  On  the  earth  e  is  the  crefcent^,  which  goes  more 
than  half  way  round  the  earth,  and  ftands  perpendi- 
cular to  the  plane  of  the  fmall  ecliptic  OP,  directly 
facing  the  fun  Z  :  Its  ufe  is  to  divide  the  enlightened 
half  of  the  earth  next  the  fun  from  the  other  half 
which  is  then  in  the  dark  ;  fo  that  it  reprefents  the 
boundary  of  light  and  darknefs,  and  therefore  ought 
to  go  quite  round  the  earth  ;  but  cannot  in  a  machine, 
becaufe  in  fome  pofitions  the  earth's  axis  would  fall 
upon  it.  The  earth  may  be  freely  turned  round  on  its 
axis  by  hand,  within  the  crefcent,  which  is  fupported 
by  the  crooked  wire  iu,  fixt  to  it,  and  into  the  upper 
plate  of  the  moveable  frame  BC. 

"  In  the  plate  K  are  fixed  the  two  upright  wires  O, 
andR:  they  fupport  the  moon's  inclined  orbit  ST  in 
its  nodes,  which  are  the  two  oppofite  points  of  the 
moon's  orbit  where  it  interfects  the  ecliptic  OP.  The 
afcending  node  is  marked  ft,  to  which  the  defcending 
node  is  oppofite  below  e,  but  hid  from  view  by  the 
globe  e .  The  half  ft  T  e  of  this  orbit  is  on  the  north- 
fide  of  the  ecliptic  OP,  and  the  other  half  e  S  ft  is  on 
the  fouth  fide  of  the  ecliptic.  The  moon  is  not  in 
this  machine  ;  but  when  the  is  in  either  of  the  nodes 
of  her  orbit  in  the  heavens,  fhe  is  then  in  the  plane  of 
the  ecliptic  :  when  {he  is  in  T  in  her  orbit,  me  is  in 
her  greateft  north  latitude  ;  and  when  (he  is  at  S,  lhe 
is  in  her  greateft  fouth  latitude. 

"  In  the  plate  L  is  fixed  the  crooked  wire  UU, 
which  points  downward  to  the  fmall  ecliptic  OP,  and 
ihows  the  motion  of  the  moon's  apogee  therein,  and  its 
place  at  any  given  time. 

"  The  ball  Z  reprefents  the  fun,  which  is  fupported 
by  the  crooked  wire  XY,  fixt  into  the  upper  plate  of 
the  frame  at  X.     A  flraight  wire  W  proceeds  from 
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the  fun  Z,  and  points  always  toward  the  centre  of  the  Aflmno- 
eatth  c  ;  but  toward  different  points  of  its  furface  at  mi.cal  Ma- 
different  times  of  the  year,  on  account  of  the  obliquity  chinery.    ^ 
of  its  axis,    which  keeps  its  parallelifm    during  the 
earth's  annual  courfe  round  the  fun  Z  ;  and  therefore 
muft  incline  fometimes  toward  the  fun,  at  other  times 
from  him,  and  twice  in  the  year  neither  toward  nor 
from  the  fun,  but  fidewife  to  him.     The  wire  W  is 
called  the  folar  ray. 

"  As  the  annual-index  /;  (hows  the  fun's  place  in 
the  ecliptic  for  every  day  of  the  year,  by  turning  the 
frame  round  the  axis  of  the  immoveable  plate  A,  ac- 
cording to  the  order  of  the  months  and  figns,  the  folar 
ray  does  the  fame  in  the  fmall  ecliptic  OP  :  for  as  this 
ecliptic  has  no  motion  on  its  axis,  its  figns  and  degrees 
ftill  keep  parallel  to  thofe  on  the  immoveable  plate. 
At  the  fame  time,  the  nodes  of  the  moon's  orbit  ST 
(or  points  where  it  interfects  the  ecliptic  OP)  arc 
moved  backward,  or  contrary  to  the  order  of  figns,  at 
the  rate  of  194  degrees  every  Julian  year  ;  and  the 
moon's  apogeal  wire  UU  is  moved  forward,  or  accord- 
ing to  the  order  of  the  figns  of  the  ecliptic,  nearly  at 
the  rate  of  41  degrees  every  Julian  year  ;  the  year  be- 
ing denoted  by  a  revolution  of  the  earth  e  round  the 
fun  Z  ;  in  which  time  the  annual-index  h  goes  round 
the  circles  of  months  and  figns  on  the  immoveable 
plate  A. 

"  Take  hold  of  the  knob;;,  and  turn  the  frame  round 
thereby  ;  and  in  doing  this,  you  will  perceive  that  the 
north  pole  of  the  earth  e  is  conftantly  before  the  cref- 
cent g,  in  the  enlightened  part  of  fhe  earth  toward 
the  fun,  from  the  20th  of  March  to  the  23d  of  Sep- 
tember ;  and  the  fouth  pole  all  that  time  behind  the 
crefcent  in  the  dark  ;  and  from  the  23d  of  September 
to  the  20th  of  March,  the  north  pole  is  conftantly  in 
the  dark  behind  the  crefcent,  and  the  fouth  pole  in  the 
light  before  it ;  which  mows,  that  there  is  but  one  day 
and  one  night  at  each  pole,  in  the  whole  year  ;  and 
that  when  it  is  day  at  either  pole,  it  is  night  at  the 
other. 

"  From  the  20th  of  March  to  the  23d  of  September, 
the  days  are  longer  than  the  nights  in  all  thofe  places 
of  the  northern  hemifphere  of  the  earth  v/hich  revolve 
through  the  light  and  dark,  and  fhorter  in  thofe  of  the 
fouthern  hemifphere.  From  the  23d  of  September  to 
the  20th  of  March  the  reverfe. 

"There  are  24  meridian  femicircles  drawn  on  the 
globe,  all  meeting  in  its  poles  ;  and  as  one  rotation  or 
turn  of  the  earth  on  its  axis  is  performed  in  24  hours, 
each  of  thefe  meridians  is  an  hour  diftant  from  the 
other,  in  every  parallel  of  latitude.  Therefore,  if  you 
bring  the  annual-index  ^  to  any  given  day  of  the  year, 
on  the  immoveable  plate,  you  may  fee  how  long  the 
day  then  is  at  any  place  of  the  earth,  by  counting  how 
many  of  thefe  meridians  are  in  the  light,  or  before  the 
crefcent,  in  the  parallel  of  latitude  of  that  place  ;  and 
this  number  being  fubtracted  from  24  hours,  will  leave 
remaining  the  length  of  the  night.  And  if  you  turn 
the  earth  round  its  axis,  all  thofe  places  will  pafs  di- 
rectly under  the  point  of  the  folar  ray,  which  the  fun 
paffes  vertically  over  on  that  day,  becaufe  they  arcjuft 
as  many  degrees  north  or  fouth  of  the  equator  as  the 
fun's  declination  is  then  from  the  equinoctial. 

"  At  the  two  equinoxes,  viz.  on  the  20th  of  March 
and  23d  of  September,  the  fun  is  in  the  equinoctial, 
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and  confeqnently  has  no  declination.  On  there  days, 
the  i'olar  ray  points  directly  toward  the  equator,  the 
earth's  poles  lie  under  the  inner  edge  of  the  crefcent, 
or  boundary  of  light  am4  darknefs;  and  in  every  pa- 
rallel of  latitude  there  jet  12  of  the  meridians  or  hour 
circles  before  the  crel/ent,  and  12  behind  it;  which 
fliows  that  the  days  and  nights  then  are  each  12  hours 
long  at  all  places  of  the  earth.  And  if  the  earth  be 
turned  round  its  axis,  you  will  fee  that  all  places  on 
it  go  equally  through  the  light  and  the  dark  hemi- 
fpheres. 

"  On  the  21ft  of  of  June,  the  whole  fpace  within 
the  north  polar  circle  is  enlightened,  which  is  23^  de- 
grees from  the  pole,  all  around ;  becaufe  the  earth's 
axis  then  inclines  23^  degreestoward  the  fun  :  but  the 
whole  fpace  within  the  fouth  polar  circle  is  in  the  dark; 
and  the  folar  ray  points  toward  the  tropic  of  Cancer 
on  the  earth,  which  is  23^  degrees  north  from  the 
equator.  On  the  20th  of  December  the  reverfe  hap- 
pens, and  the  folar  ray  points  toward  the  tropic  of 
Capricorn,  which  is  23*  degrees  fouth  from  the  e- 
quator. 

"  If  you  bring  the  annual-index  h  to  the  beginning 
of  January,  and  turn  the  moon's  orbit  ST  by  its  fup- 
porting  wires  Q^and  R  till  the  afcending  node  (mark- 
ed ft)  comes  to  its  place  in  the  ecliptic  OP,  as  found  by 
an  ephemeris,  or  by  aftronomical  tables,  for  the  be- 
ginning of  any  given  year ;  and  then  move  the  annual- 
index  by  means  of  the  knob  »,  till  the  index  comes  to 
any  given  day  of  the  year  afterward,  the  nodes  will 
fland  againft  their  places  in  the  ecliptic  on  that  day ; 
and  if  you  move  on  the  index  till  either  of  the  nodes 
comes  directly  againft  the  point  of  the  folar  ray,  the  in- 
dex will  then  be  at  the  day  of  the  year  on  which  the 
fun  is  in  the  conjunction  with  that  node.  At  the  times 
of  thofe  new  moons  which  happen  within  feventeen 
days  of  the  conjunction  of  the  fun  with  either  of  the 
nodes,  the  fun  will  be  eclipfed :  and  at  the  times  of 
thofe  full  moons,  which  happen  within  twelve  days  of 
either  of  thefe  conjunctions,  the  moon  will  be  eclipfed. 
Without  thefe  limits  there  can  be  no  eclipfes  either  of 
the  fun  or  moon ;  becaufe,  in  nature,  the  moon's  lati- 
tude or  declination  from  the  ecliptic  is  too  great  for  the 
moon's  fhadow  to  fall  on  any  part  of  the  earth,  or  for  the 
earth's  lhadow  to  touch  the  moon. 

"  Bring  the  annual-index  to  the  beginning  of  Janu- 
ary, and  fet  the  moon's  apogeal  wire  UU  to  its  place 
in  the  ecliptic  for  that  time,  as  found  by  adronomi- 
cal  tables;  then  move  the  index  forward  toany  given 
day  of  the  year,  and  the  wire  will  point  on  the  fmall 
ecliptic  to  the  place  of  the  moon's  apogee  for  that 
time. 

"  The  eariVs  axis  /"inclines  always  toward  the  be- 
ginning of  the  fign  Cancer  on  the  fmall  ecliptic  OP. 
And  if  you  fet  either  of  the  moon's  nodes,  and  her 
apogeal  wire  to  the  beginning  of  that  fign,  and  turn 
the  plate  A  about,  until  the  earth's  axis  inclines  to- 
ward any  fide  of  the  room  (fuppofe  the  north  fide), 
and  then  move  the  annual-index  round  and  round  the 
immoveable  plate  A,  according  to  the  order  of  the 
months  and  ligns  upon  it,  you  will  fee  that  the  earth's 
axis  and  beginning  of  Cancer  will  Hill  keep  toward  the 
fame  fide  of  the  room,  without  the  leaft  deviation  from 
it;  but  the  nodes  of  the  moon's  orbit  ST  will  turn 
progreffively  towards  all  the  fides  of  the  room,  con- 


trary to  the  order  of  figns  in  the  fmall  ecliptic  OP,  Aftrono- 
or  from  eaft,  by  fouth,  to  weft,  and  fo  on  ;  and  the  m'^  Ma- 
apogeal  wire  UU,  will  turn  the  contrary  way  to  the  cihinenr-  t 
motion  of  the  nodes,  or  according  to  the  order  of  the 
figns  in  the  fmall  ecliptic,  from  weft,  by  fouth,  to  eaft, 
and  fo  on  quite  round.  A  clear  proof  that  the  wheel 
F,  which  governs  the  earth's  axis  and  the  fmall  eclip- 
tic, does  not  turn  any  way  round  its  own  centre  ;  that 
the  wheel  G,  which  governs  the  moon's  orbit  OP, 
turns  round  its  own  centre  backward,  or  contrary  both 
to  the  motion  of  the  frame  BC  and  thick  wheel  E  ;  and 
that  the  wheel  H,  which  governs  the  moon's  apogeal 
wire  UU,  turns  round  its  own  centre  forward,  or  in 
direction  both  of  the  motion  of  the  frame  and  of  the 
thick  wheel  E,  by  which  the  three  wheels  F,  G, 
and  H,  are  affected. 

The  wheels  D,  E,  and  F,  have  each  39  teeth  in  the 
machine  ;  the  wheel  G  has  37,  and  H  44. 

"The  parallelifm  of  the  earth's  axis  is  perfect  in  this 
machine ;  the  motion  of  the  apogee  very  nearly  fo  ; 
the  motion  of  the  nodes  not  quite  fo  near  the  truth, 
though  they  will  not  vary  fenfibly  therefrom  in  one 
year.  But  they  cannot  be  brought  nearer,  unlefs  lar- 
ger wheels,  with  higher  numbers  of  teeth,  are  ufed. 

In  nature,  the  moon's  apogee  goes  quite  round  the 
ecliptic  in  eight  years  and  312  days,  in  direction  of  the 
earth's  annual  motion  ;  and  the  nodes  go  round  the 
ecliptic,  in  a  contrary  direction,  in  18  years  and  22J 
days.  In  the  machine,  the  apogee  goes  round  the  e- 
cliptic  OP  in  eight  years  and  four-fifths  of  a  year,  and 
the  nodes  in  eighteen  years  and  a  half." 

The  Cometariuai,  (fig.  216.)  This  curious  ma-  453 
chine  mows  the  motion  of  a  comet  or  eccentric  body 
moving  round  the  fun,  defcribing  equal  areas  in  equal 
times,  and  may  be  fo  contrived  as  to  fliow  fuch  a  mo- 
tion for  any  degree  of  eccentricity.  It  was  invented  by 
the  late  Dr  Defagnliers. 

The  dark  elliptical  groove  round  the  letters  abed 
efg  h  i  k  I  m  is  the  orbit  of  the  comet  Y  ;  this  comet 
is  carried  round  in  the  groove  according  to  the  order 
of  letters,  by  the  wire  W  fixed  in  the  fun  S,  and  Hides 
on  the  wire  as  it  approaches  nearer  to  or  recedes  far- 
ther from  the  fun,  being  neareft  of  all  in  the  perihe- 
lion a,  and  fanned  in  the  aphelion  £.  The  areas, 
a  Si,  bSc,  c  S  d,  &c.  or  contents  of  thefe  fevcral 
triangles,  are  all  equal  ;  and  in  every  turn  of  the  winch 
N,  the  comet  Y  is  carried  over  one  of  thefe  areas  ; 
confeqnently,  in  as  much  time  as  it  moves  from  f  to 
g,  or  from  g  to  5,  it  moves  from  tti  to  a,  or  from  a  to 
b  ;  and  fo  of  the  reft,  being  quickeft  of  all  at  a,  and 
(lowed  3.1  g  Thus  the  comet's  velocity  in  itsorbit  con- 
tinually decreales  from  the  perihelion  a  to  the  aphe- 
lion g  ;  and  increafes  in  the  fame  proportion  from  g 
to  a. 

The  elliptic  orbit  is  divided  into  12  equal  parts  or 
figns,  with  their  refpective  degrees,  and  fo  is  the 
circle  71  e  p  q  r  s  1 11,  which  reprefents  a  great  circle  in 
the  heavens,  and  to  which  the  comet's  motion  is  re- 
ferred by  a  fmall  knob  on  the  point  of  the  wire  W. 
Whilft  the  comet  moves  from  f  to  g  in  its  orbit,  it 
appears  to  move  only  about  five  degrees  in  this  circle, 
as  is  fhown  by  the  fmall  knob  on  the  end  of  the  wireW; 
but  in  as  fhort  time  as  the  comet  moves  from  m,  to  a, 
or  from  a  to  b,  it  appears  to  defcribe  the  large  fpace 
1 11  or  11  0  in  the  heavens,  either  of  which  fpaces  con- 
tains 
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Aftrono-    tains  120  degrees,  or  four  figns.     Were  the  eccentricity 
mical  Ma- 0f  its  orbit  greater,  the  greater  ftill  would  be  the  diffe- 
chi-ery.    ^  rence  of  its  motion,  and  vice  verfa. 
'     -  ABCDEFGHIKLM  is  a  circular  orbit  for  fhowing 

the  equable  motion  of  a  body  round  the  fun  S,  deferr- 
ing equal  areas  ASB,  BSC,  &c.  in  equal  times  with 
thofe  of  the  body  Y  in  its  elliptical  orbit  abovemen- 
tioned  ;  but  with  this  difference,  that  the  circular  mo- 
tion defcribes  the  equal  arcs  AB,  BC,  &c.  in  the  fame 
equal  times  that  the  elliptical  motion  defcribes  the  un- 
equal arcs,  ab,  be,  Sec. 

Now,  fuppofe  the  two  bodies  Y  and  I  to  ftart  from 
the  points  a  and  A  at  the  fame  moment  of  time,  and, 
each  having  gone  round  its  refpeclive  orbit,  to  arrive 
at  thefe  points  again  at  the  fame  inflant,  the  body  Y 
will  be  forwarder  in  its  orbit  than  the  body  i  all  the 
way  from  a  to  g,  and  from  A  to  G :  but  I  will  be  for- 
warder than  Y  through  all  the  other  half  of  the  orbit; 
and  the  difference  is  equal  to  the  equation  of  the  body 
Y  in  its  orbit.  At  the  points  a  A,  and^G,  that  is, 
that  in  the  perihelion  and  aphelion  they  will  be  equal ; 
and  then  the  equation  vanifhes.  This  fhows  why  the 
equation  of  a  body  moving  in  an  elliptic  orbit,  is  ad- 
ded to  the  mean  or  fuppofed  circular  motion  from  the 
perihelion  to  the  aphelion,  and  fubtrafted  from  the 
aphelion  to  the  perihelion,  in  bodies  moving  round 
the  fun,  or  from  the  perigee  to  the  apogee,  and  from 
the  apogee  to  the  perigee  in  the  moon's  motion  round 
the  earth. 

This  motion  is  performed  in  the  following  manner 
by  the  machine,  fig.  217.  ABC  is  a  wooden  bar 
(in  the  box  containing  the  wheel-work),  abovewhich 
are  the  wheels  D  and  E,  and  below  it  the  elliptic 
plates  FF  and  GG  ;  each  plate  being  fixed  on  an 
axis  in  one  of  its  focufes,  at  E  and  K  :  and  the 
wheel  E  is  fixed  on  the  fame  axis  with  the  plate  FF. 
Thefe  plates  have  grooves  round  their  edges  precife- 
ly  of  equal  diameters  to  one  another,  and  in  thefe 
grooves  is  the  cat-gut  firing^,  g  g  crofling  between 
the  plates  at  h.  On  H,  the  axis  ofthe  handle  orwinch 
N  in  fig.  216,  is  an  endlefs  fcrew  in  fig.  217.  working 
in  the  wheels  D  and  E,  whole  numbers  6f  teeth  being 
equal,  and  fhould  be  equal  to  the  number  of  lines  a  S, 
6  S,  cS,  &c.  in  fig.  216,  they  turn  round  their  axes 
in  equal  times  to  one  another,  and  to  the  moiion  of 
the  elliptic  plates.  For,  the  wheels  D  and  E  having 
equal  numbers  of  teeth,  the  plate  FF  being  fixed  on 
the  fame  axis  with  the  wheel  E,  and  turning  the 
equally  big  plate  GG  by  a  cat-gut  firing  round  them 
both,  they  muft  all  go  round  their  axes  in  as  many 
turns  of  the  handle  N  as  either  of  the  wheels  has 
teeth. 

It  is  eafy  to  fee,  that  the  end  of  h  of  the  elliptical 
plate  FF  being  farther  from  its  axis  E  than  the  oppo- 
site end  I  is,  mud:  defcribe  a  circle  fo  much  the  larger 
in  proportion,  and  therefore  move  through  fo  much 
more  fpace  in  the  fame  time  ;  and  for  that  reafon  the 
end  h  moves  fo  much  fafler  than  the  end  I,  although 
it  goes  no  foouer  round  the  centre  E.  But  then  the 
quick-moving  end  h  of  the  plate  FF  leads  about  the 
fhort  end  b  K  of  the  plate  GG  with  the  fame  velocity  ; 
and  the  (low-moving  end  I  of  the  plate  FF  coming 
half  round  as  to  B,  muft  then  lead  the  long  end  k  cii 
the  plate  GG  as  (lowly  about :  fo  that  the  elliptical 
plate  FF  and  its  axis  E  move  uniformly  and  equally 
quick  in  every  part  of  its  revolution  ;  but  the  elliptical 
Vol.  II. 


plate  GG,  together  with  its  axis  K,  mtifl  move  very  Aflxono- 
unequally  in  different  parts  of  its  revolution  ;  the  difTc-  mical  M3~ 
rence  being  always  inverfely  as  the  diflance  of  any  chmcry-    ^ 
point  of  the  circumference  of  GG  from  its  axis  at  K  : 
or  in  other  words,  to  inflance  in  two  points,  if  the  di- 
ftance  K  k  be  four,  five,  or  fix  times  as  great  as  the 
diflance  K  h,  the  point  /;  will  move  in  that  pofition, 
four,  five,  or  fix  times  as  fait  as  the  point  k  does, 
when  the  plate  GG  has  gone  half  round  ;  and  fo  on  for 
any  other  eccentricity  or  difference  of  the  diflances 
K  k  and  K  /;.     The  tooth  I  on  the  plate  FF  falls  in  be- 
tween the  two  teeth  at  k  on  the  plate  GG  ;  by  which 
means  the  revolution  of  the  latter  is  fo  adjufted  to  that 
of  the  former,  that  they  can  never  vary  from  one  ano- 
ther. 

On  the  top  of  the  axis  of  the  equally  moving-wheel 
D  in  fig.  217.  is  the  fun  S  in  fig.  216.  ;  which  fun, 
by  the  wire  fixed  to  it,  carries  the  ball  1  round  the 
circle  ABCD,  &c.  with  an  equable  motion,  accord- 
ing to  the  order  of  the  letters:  and  on  the  top  of  the 
axis  K  of  the  unequally-moving ellipfisGG,  in  fig.  217. 
is  the  fun  S  in  fig.  216.  carrying  the  ball  Y  unequally 
round  in  the  elliptical  grooves  b  c  </,  &c.     N.  B.  This  , 

elliptical  groove  muft  be  precifely  equal  and  fimilar  to 
the  verge  of  the  plate  GG,  which  is  alfo  equal  to  that 
ofFF. 

In  this  manner  machines  may  be  made  to  fhow  the 
true  motion  of  the  moon  about  the  earth,  or  of  any 
planet  about  the  fun,  by  making  the  elliptical  plates  of 
the  fame  eccentricities,  in  proportion  to  the  radius,  as 
the  orbits  of  the  planets  are,  whole  motions  they  re- 
prefent ;  and  fo  their  different  equations  in  different 
parts  of  their  orbits  may  be  made  plain  to  fight,  and 
clearer  ideas  of  thefe  motions  and  equations  acquired  in 
half  an  hour,  than  could  be  gained  from  reading  half  a 
day  about  fuck  motions  and  equations. 

The  Improved  Celestial  Globe,  fig.  187.  On  493 
the  north  pole  of  the  axis,  above  the  hour-circle,  is 
fixed  an  arch  MKH  of  23 \  degrees  ;  and  at  the  end 
H  is  fixed  an  upright  pin  HG,  which  ftands  directly 
over  the  north  pole  of  the  ecliptic,  and  perpendicular 
to  that  part  of  the  furface  of  the  globe.  On  this 
pin  are  two  moveable  collets  at  D  and  H,  to  which 
are  fixed  the  quadrantile  wires  N  and  O,  having  two 
little  balls  on  their  ends  for  the  fun  and  moon,  as  in 
the  figure.  The  collet  D  is  fixed  to  the  circular  plate 
F,  whereon  the  294.  days  of  the  moon's  age  are  engra- 
ven, beginning  jult  under  the  fun's  wire  N  ;  and  as 
this  wire  is  moved  round  the  globe,  the  plate  F  turns 
round  with  it.  Thefe  wires  are  ealily  turned,  if  the 
fcrew  G  be  flackened  :  and  when  they  are  fet  to 
their  proper  places,  the  fcrew  ferves  to  fix  them 
there,  fo  as  in  turning  the  ball  of  the  globe,  the  wires 
with  the  fun  and  moon  go  round  with  it;  and  thefe 
two  little  balls  rife  and  fet  at  the  fame  times,  and  on 
the  fame  points  of  the  horizon,  for  the  day  to  which 
they  are  rectified,  as  the  foon  and  moon  do  in  the  hea- 
vens. 

Becaufe  the  moon  keeps  not  her  courfe  in  the  eclip- 
tic (as  the  fun  appears  to  do),  but  has  a  declination 
of  5^.  degrees  on  each  fide  from  it  in  every  lunation, 
her  ball  may  be  fcrewtd  as  many  degrees  to  either  fide 
of  the  ecliptic  as  her  latitude  or  declination  from  the  . 

ecliptic  amounts  to  at  any  given  time.  * 

The    horizon    is    fupported    by    two    femicircular 

arches,  becaufe  pillars  would  flop  the  progrefs  of  the 
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balls  when  they  go  below  the  horizon  in  an  oblique 
fphere. 

To  refiijy  this  globe.  Elevate  the  pole  to  the  lati- 
tude of  the  place  ;  then  bring  the  fun's  place  in  the 
ecliptic  for  the  given  day  to  the  brazen  meridian,  and 
fet  the  hour-index  to  12  at  noon,  that  is,  to  the  upper 
12  on  the  hour-circle;  keeping  the  globe  in  that  fitua- 
tion,  flacken  fhefcrew  G,  and  fet  the  fun  directly  over 
his  place  on  the  meridian;  which  done  fet  the  moon's 
wire  under  the  number  that  expreffes  her  age  for  that 
day  on  the  plate  F,  and  (lie  will  then  ftand  over  her 
place  in  the  ecliptic,  and  mow  what  conftellation  (he  is 
in.  Laftly,  faften  the  fcrew  G,  and  adjuft  the  moon 
to  her  latitude,  and  the  globe  will  be  rectified. 

Having  thus  rectified  the  globe,  turn  it  round,  and 
obferve  on  what  points  of  the  horizon  the  fun  and 
moon  balls  rife  and  fet,  for  thefe  agree  with  the 
points  of  the  compafs  on  which  the  fun  and  moon 
rife  and  fet  in  the  heavens  on  the  given  day  :  and  the 
hour-index  {hows  the  times  of  their  rifing  and  fetting  ; 
and  likewife  the  time  of  the  moon's  paffing  over  the 
meridian. 

This  fimple  apparatus  (hows  all  the  varieties  that  can 
happen  in  the  riling  and  fetting  of  the  fun  and  moon  : 
and  makes  the  forementioned  phenomena  of  the  har- 
velt  moon  plain  to  the  eye.  It  is  alfo  very  ufefnl  in 
reading  lectures  on  the  globes,  becaufe  a  large  com- 
pany can  fee  this  fun  and  moon  go  round,  rifing  above 
and  fetting  below  the  horizon  at  different  times,  ac- 
cording to  the  feafons  of  the  year;  and  making  their 
appulfes  to  different  fixed  ftars.  But  in  the  ufual  way, 
where  there  is  only  the  places  of  the  fun  and  moon  in 
the  ecliptic  to  keep  the  eye  upon,  they  are  eafily  loft 
fight  of,  unlefs  they  be  covered  with  patches. 

The Trajectorium  LuNARE,fig.  208.  Tbis-ma- 
chine  is  for  delineating  the  paths  of  the  earth  and 
moon,  mowing  what  fort  of  curves  they  make  in  the 
ctherial  regions.  S  is  the  fun,  and  E  the  earth,  whofe 
centres  are  oj  inches  diftant  from  each  other;  every 
inch  anfwering  to  1,000,000  of  miles.  M  is  the  moon, 
whofe  centre  is  Ty\r  parts  of  an  inch  from  the  earth's 
in  this  machine,  this  being  in  juft  proportion  to  the 
moon's  diftance  from  the  earth.  AA  is  a  bar  of  wood, 
to  be  moved  by  hand  round  the  axis^  which  is  fixed 
in  the  wheel  Y.  The  circumference  of  this  wheel  is  to 
the  circumference  of  the  fmall  wheel  L  (below  the 
other  end  of  the  bar)  as  3651  days  is  to  29^,  or  as  a 
year  is  to  a  lunation.  The  wheels  are  grooved  round 
their  edges,  and  in  the  grooves  is  the  cat-gut  firing 
GG  crofling  between  the  wheels  at  X.  On  the  axis  of 
the  wheel  L  is  the  index  F,  in  which  is  fixed  the 
moon's  axis  M  for  carrying  her  round  the  earth  E 
(fixed  on  the  axis  of  the  wheel  L  in  the  time  that  the 
index  goes  round  a  circle  of  29^  equal  parts,  which  are 
the  days  of  the  moon's  age.  The  wheel  Y  has  the 
months  and  days  of  the  year  all  round  its  limb  ;  and 
in  the  bar  AA  is  fixed  the  index  /,  which  points  out 
the  days  of  the  months  anfwering  to  the  days  of  the 
moon's  age,  fhown  by  the  index  F,  in  the  circle  of 
29^  equal  parts  at  the  other  end  of  the  bar.  On 
the  axis  of  the  wheel  L  is  put  the  piece  D,  below 
the  cock  C,  in  which  this  axis  turns  round  ;  and  in 
D  are  put  the  pencils  e  and  m  directly  under  the  earth 
E  and  moon  M  ;  fo  that  m  is  carried  round  c  as  M  is 
round  E 


Lay  the  machine  on  an  even  floor,  prefling  gently  Aftrono- 
on  the  wheel  Y,  to  caufe  its  fpiked  feet  (of  which  two  mical  Ma- 
appear  at  P  and  P,  the  third  being  fuppofed  to  be  hid  ^"""T- 
from  fight  by  the  wheel)  enter  a  little  into  the  floor  to 
fecure  the  wheel  from  turning.  Then  lay  a  paper  about 
four  feet  long  under  the  pencils  e  and  m,  crofswife  to 
the  bar;  which  done,  move  the  bar  flowly  round  the 
axis^-  of  the  wheel  Y  ;  and  as  the  earth  E  goes  round 
the  fun  S,  the  moon  M  will  go  round  the  earth  with 
a  duly  proportioned  velocity  ;  and  the  friction  wheel 
W  running  on  the  floor,  will  keep  the  bar  from  bear- 
ing too  heavily  on  the  pencils  e  and  m,  which  will  de- 
lineate the  paths  of  the  earth  and  moon.  As  the  index 
I  points  out  the  days  of  the  months,  the  index  F  (hows 
the  moon's  age  on  thefe  days,  in  the  circle  of  294. 
equal  parts.  And  as  this  laft  index  points  to  the  dif- 
ferent days  in  its  circle,  the  like  numeral  figures  may 
be  fet  to  thofe  parts  of  the  curves  of  the  earth's  path 
and  moon's,  where  the  pencils  e  and  m  are  at  thofe 
times  refpectively,  to  fhow  the  places  of  the  earth  and 
moon.  If  the  pencil  c  be  puflied  a  very  little  off,  as 
if  from  the  pencil  ?n,  to  about  7%.  part  of  their  dif- 
tance, and  the  pencil  m  puflted  as  much  towards  e,  to 
bring  them  to  the  fame  diftances  again,  though  not 
to  the  fame  points  of  fpace  ;  then,  as  m  goes  round  e, 
e  will  go  as  it  were  round  the  centre  of  gravity  be- 
tween the  earth  e  and  moon  m  ;  but  this  motion  will 
not  fenfibly  alter  the  figure  of  the  earth's  path  or  the 
moon's. 

If  a  pin,  as/>,  be  put  through  the  pencil  m,  with  its 
head,  towards  that  of  the  pin  q  in  the  pencil  e,  its 
head  will  always  keep  thereto  as  m  goes  round  e, 
or  as  the  fame  fide  of  the  moon  is  ftill  obverted  to 
the  earth.  But  the  pin  p,  which  may  be  confidered 
as  an  equatorial  diameter  of  the  moon,  will  turn  quite 
round  the  point  m,  making  all  poffible  angles  with 
the  line  of  its  progrefs,  or  line  of  the  moon's  path. 
This  is  an  occular  proof  of  the  moon's  turning  round 
her  axis. 

Sect.  XIII.  ADefcription  of  the  principal  agronomi- 
cal Inftruments  by  which  Aftronomers  make  their  moft 
accurate  Obfervations. 

By  practical  aflronomy  is  implied  the  knowledge  495 
of  obferving  the  celeftial  bodies  with  refpect  to  their 
pofition  and  time  of  the  year,  and  of  deducing  from 
thofe  obfervations  certain  conclufions  ufefnl  in  calcula- 
ting the  time  when  any  propofed  pofition  of  thefe  bo- 
dies (hall  happen. 

For  this  purpofe,  it  is  neceflary  to  have  a  room  or 
place  conveniently  fituated,  fuitably  contrived,  and  fur- 
niflied  with  proper  aftronomical  inftruments.  It  (hould 
have  an  uninterrupted  view  from  the  zenith  down  to 
(or  even  below)  the  horizon,  at  lead  towards  its  cardi- 
nal points  :  and  for  this  purpofe,  that  part  of  the  roof 
which  lies  in  the  direction  of  the  meridian  in  particu- 
lar, fhould  have  moveable  covers,  which  may  eafily 
be  moved  and  put  on  again  ;  by  which  means  an  in- 
ftrumeut  may  be  directed  to  any  point  of  the  heavens 
between  the  horizon  and  the  zenith,  as  well  to  the 
northward  as  fouthward. 

This  place,  called  an  Obfervatory,  fhould  contain 
fomc,  if  not  all,  of  the  following  inftruments. 

I.  A  Penpulum  Clock,  for  mowing  equal  time.       496 
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Aftrono-  This  mould  fhow  time  in  hours,  minutes,  and  fe- 
mical  in-  conds;  and  with  which  the  obferver,  by  hearing  the 
ftruments.  ^eats  0f  ti,e  pendulum,  may  count  them  by  his  ear, 
while  his  eye  is  employed  on  the  motion  of  the  celeflial 
object  he  is  obferving.  Jult  before  the  object  arrives  at 
the  pofuion  defcribed,  the  obferver  ihould  look  on  the 
clock  and  remark  the  time,  fuppofe  it  9  hours  15 
minutes  2 J  feconds;  then  faying,  25,  26,  27,  28, 
&c.  refponfive  to  the  beat  of  the  pendulum,  till  he 
fees  through  the  inflrument  the  object  arrived  at  the 
pofition  expected;  which  fuppofe  to  happen  when  he 
fays  38,  he  then  writes  down  9  h.  15  min.  3.8  fee.  for 
the  time  of  obfervation,  annexing  the  year  and  the 
day  of  the  month.  If  two  perfons  are  concerned  in 
making  the  obfervation,  one  may  read  the  time  audi- 
bly while  the  other  obferves  through  the  inflrument, 
the  obferver  repeating  the  laft  fecond  read  when  the 
defired  pofition  happens. 

II.  An  Achromatic  Refracting  Telescope, 
or  a  Reflecting  one,  of  two  feet  at  lead  in  length, 
for  obferving  particular  phenomena.  Thefe  inftru- 
ments  are  particularly  defcribed  under  Optics. 

III.  A  Micrometer,  for  meafuring  fmall  angular 
diftances.     See  Micrometer. 

IV.  Astronomical  Quadrants, both  muraland 
portable,  for  obferving  meridian  and  other  altitudes  of 
the  celeflial  bodies. 

I.  The  Mural  Quadrant  is  in  the  form  of  a  quarter 
of  a  circle,  contained  under  two  radii  at  right  angles 
to  one  another,  and  an  arch  equal  to  one-fourth  part  of 
the  circumference  of  the  circle.  It  is  the  moft  ufeful 
and  valuable  of  all  the  aftronomical  inftruments ;  and 
as  it  is  fometimes  fixed  to  the  fide  of  a  ftone  or  brick 
wall,  and  the  plane  of  it  erected  exactly  in  the  plane 
of  the  meridian,  it  in  this  cafe  receives  the  name  of 
mural  quadra?it  or  arch. 

Tycho  Brache  was  the  firfl;  perfon  who  contrived 
this  mural  arch,  viz  who  firfl  applied  it  to  a  wall ;  and 
Mr  Flamftead,  the  firfl  in  England  who  with  indefati- 
gable pains  fixed  one  up  in  the  royal  obfervatory  at 
Greenwich. 

Thefe  inftruments  have  ufually  been  made  from  five 
to  eight  feet  radius,  and  executed  by  thofc  late  cele- 
brated artifts,  SiiTon,  Graham,  Bird,  and  other  emi- 
nent mathematical  inflrument  makers  now  in  London. 
The  conftruction  of  them  being  generally  the  fame  in 
all  the  fizes,  we  fhall  here  defcribe  one  made  by  the 
late  Jon.  Siflbn,  under  the  direction  of  the  late  M. 
Graham.  Fig.  214.  reprefents  the  inflrument  as  al- 
ready fixed  to  the  wall.  It  is  of  copper,  and  of  about 
5  feet  radius.  The  frame  is  formed  of  flat  bars,  and 
flrengthened  by  edge  bars  affixed  underneath  perpendi- 
dicularly  to  them.  The  radii  HB,  HA,  being  divided 
each  into  four  equal  parts,  ferve  to  find  out  the  points 
D  and  E,  by  which  the  quadrant  is  freely  fufpended 
on  its  props  or  iron  fupports  that  arc  faftened  fecurely 
in  the  wall. 

One  of  the  fupports  E  is  reprefented  feparately  ill  e 
on  one  fide  of  the  quadrant.  It  is  moveable  by  means 
of  a  long  (lender  rod  EF  or  ef,  which  goes  into  a  hol- 
low fcrew  in  order  to  reftore  the  inflrument  to  its  fitu- 
ation  when  it  is  difcovered  to  be  a  little  deranged. 
This  may  be  known  by  the  very  fine  perpendicular 
thread  HA,  which  ought  always  to  coincide  with 
the  fame  point  A  of  the  limb,  and  carefully  examined 


to    be  fo  by  a  fmall  magnifying    telefcope  at  every  Aflrono- 
obfervation.     In   order  to  prevent  the  unfleadinefs  of  mical  ,u- 
fo  great  a  machine,  there  ihould  be  placed  behind  the  ^runicr"-\ 
limb  four  copper  ears  with  double  cocks  I,  K,  I,  K. 
There    are    others    along    the    radii    HA   and  HB. 
Each  of  thefe  cocks  contains  two  fcrews,  into  which 
is  faftened   the   ears  that  are  fixed  behind  the  qua- 
drant. 

Over  the  wall  or  ftone  which  fupports  the  inflru- 
ment, and  at  the  fame  height  as  the  centre  is  placed 
horizontally  the  axis  PO,  which  is  perpendicular  to 
the  plane  of  the  inflrument,  and  which  would  pafs 
through  the  centre  if  it  was  continued.  This  axis 
turns  on  two  pivots  P.  On  this  axis  is  fixed  at  right 
angles  another  branch  ON,  loaded  at  its  extremity 
with  a  weight  N  capable  of  cquipoifing  with  its  weight 
that  of  the  telefcope  LM;  whilft  the  axis,  by  its  ex- 
tremity neareft  the  quadrant,  carries  the  wooden  frame 
PRM,  which  is  faftened  to  the  telefcope  in  M.  The 
couuterpoifc  takes  oft"  from  the  obferver  the  weight  of 
the  telefcope  when  he  raifes  it,  and  hinders  him  from 
either  forcing  or  ftraining  the  inflrument. 

The  lower  extremity  (V)  of  the  telefcope  is  fur- 
nifhed  with  two  fmall  wheels,  which  take  the  limb  of 
the  quadrant  on  its  two  fides.  The  telefcope  hardly 
bears  any  more  upon  the  limb  than  the  fmall  friction  of 
thefe  two  wheels;  which  renders  its  motion  fo  ex- 
tremely eafy  and  plcafant,  that  by  giving  it  with  the 
hand  only  a  fmall  motion,  the  telefcope  will  run  of 
itfelf  over  a  great  part  of  the  limb,  balanced  by  the 
counterpoife  N. 

When  the  telefcope  is  to  be  flopped  at  a  certain  po- 
fition, the  copper  hand  T  is  to  be  made  ufe  of,  which 
embraces  the  limb  and  fprings  at  the  bottom.  It  is 
fixed  by  fetting  a  fcrew,  which  fallens  it  to  the  limb. 
Then,  in  turning  the  regulating  fcrew,  the  telefcope 
will  be  advanced  ;  which  is  continued  until  the  ftar  or 
other  object  whofe  altitude  is  obferving  to  be  on  the 
horizontal  fine  thread  in  the  telefcope.  Then  on  the 
plate  X  fupporting  the  telefcope,  and  carrying  a  ver- 
nier or  nonius,  will  be  feen  the  number  of  degrees 
and  minutes,  and  even  quarter  of  minutes,  that  the  an- 
gular height  of  the  object  obferved  is  equal  to.  The 
remainder  is  eafily  eftimated  within  two  or  three  fe- 
conds nearly. 

There  are  feveral  methods  of  fubdividing  the  divi- 
fions  of  a  mural  quadrant,  which  are  ufually  from  five 
to  ten  minutes  each  j  but  that  which  is  moft  common- 
ly adopted  is  by  the  vernier  or  nonius,  the  contrivance 
of  Peter  Vernier  a  Frenchman.  This  vernier  confifls 
of  a  piece  of  copper  or  brafs,  CDAB  (fig.  215.), 
which  is  a  fmall  portion  of  X  (fig.  21 4.),  reprefented  fe- 
parately. The  length  CD  is  divided  into  20  equal  parts, 
and  placed  contiguoufly  on  a  portion  of  the  diviiion  of 
the  limb  of  the  quadrant  containing  21  divifions,  and 
thereby  dividing  this  length  into  20  equal  parts.  Thus 
the  firft  divifion  of  the  vernier  piece  marked  15,  be- 
ginning at  the  point  D,  is  a  little  matter  backward,  or 
to  the  left  of  the  firft  divifion  of  the  limb,  equal  1015". 
The  fecond  divifion  of  the  vernier  is  to  the  left  of  the 
fecond  divifion  of  the  limb  double  of  the  firfl  diffe- 
rence, or  30* ;  and  fo  on  unto  the  twentieth  and  laft  di- 
vifion on  the  left  of  the  vernier  piece;  where  the  20 
differences  being  accumulated  each  of  the  twentieth 
part  of  the  divifion  of  the  limb,  this  laft  divifion  will 
4  E  2  be 
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be  found  to  agree  exactly  with  the  21ft  divifion  on  the 
limb  of  the  quadrant. 

The  index  mull  be  pulhed  the  20th  part  of  a  divi- 
fion,  or  is",  to  the  right ;  for  to  make  the  fecond  divi- 
fion on  the  vernier  coincide  with  one  of  the  divilions 
of  the  limb,  in  like  manner  is  moving  two-twentieths, 
or  30",  we  muft  look  at  the  fecond  divifion  of  the  in- 
dex, and  there  will  be  a  coincidence  with  a  divifion  of 
the  limb.  Thus  may  be  conceived  that  the  beginning 
D  of  the  Vernier,  which  is  always  the  line  of  reckon- 
ing, has  advanced  two  divilions,  or  30",  to  the  right, 
when  the  fecond  divifion,  marked  go  on  the  vernier, 
is  feen  to  correfpond  exactly  with  one  of  the  lines  of 
the  quadrant. 

By  means  of  this  vernier  may  be  readily  diflin- 
guilhed  the  exactitude  of  is"  of  the  limb  of  a  qua- 
drant five  feet  radius,  and  finiply  divided  into  5'.  By 
an  eftimation  by  the  eye,  afterwards  the  accuracy  of 
two  or  three  feconds  may  be  eafiry  judged.  On  the  fide 
of  the  quadrant  is  placed  the  plate  of  copper  which  car- 
ries the  telefcope.  This  plate  carries  two  verniers.  The 
outer  line  CD  divides  five  minutes  into  20  parts,  or  1 5" 
each.  The  interior  line  AB  anfwers  to  the  parts  of 
another  divifion  not  having  900,  but  96  parts  of  the 
quadrant.  It  is  ufually  adopted  by  Englilh  aflronomers 
on  account  of  the  facility  of  its  fubdivifions.  Each  of 
the  96  portions  of  the  quadrant  is  equivalent  to  56'  is" 
of  the  ufual  divilions.  It  is  divided  on  the  limb  into  16 
parts,  and  the  arch  of  the  vernier  AB  contains  25  of 
ihefe  divifions;  and  being  divided  itfelf  into  24,  im- 
mediately gives  parts,  the  value  of  each  of  which  is 
8"  47j'".  From  this  mode  a  table  of  reduction  may 
eafily  be  conftructed,  which  will  ferve  to  find  the  value 
of  this  fecond  mode  of  dividing  in  degrees,  minutes, 
and  feconds,  reckoning  in  the  ufual  manner,  and  to 
have  even  the  advantage  of  two  different  modes  ; 
which  makes  an  excellent  verification  of  the  divifions 
on  the  limb  of  the  quadrant  and  obferved  heights  by 
the  vernier. 

2.  The  Portable  Aflro?wmical  Quadrant,  is  that  in- 
strument of  all  others  which  aflronomers  make  the 
greateft  ufe  of,  and  have  the  moil  efteem  for.  They 
are  generally  made  from  12  to  23  inches.  Fig.  219.  is 
a  reprefentation  of  the  improved  modern  one  as  made 
by  the  late  Mr  Siffon  and  by  the  prefent  mathematical 
inftrument  makers.  This  is  capable  of  being  carried 
to  any  part  of  the  world,  and  put  up  for  obfervation  in  an 
eafy  and  accurate  manner.  It  is  made  of  brafs,  and 
llrongly  framed  together  by  croflcd  perpendicular 
bars.  The  arch  AC,  and  the  telefcope  EF,  are  di- 
vided and  conftructed  in  a  fimilar  manner  to  the  mural 
quadrant,  but  generally  without  the  divifion  of  96  parts. 
The  counterpoife  to  the  telefcope  T  is  represented  at 
P,  and  alfo  another  counterpoife  to  the  quadrant  itfelf 
at  P.  The  quadrant  is  fixed  to  a  long  axis,  which 
goes  into  the  pillar  KR.  Upon  this  axis  is  fixed  an 
index,  which  points  to,  and  fubdivides  by  a  vernier 
the  divifions  of  the  azimuth  circle  K.  This  azimuth 
circle  is  extremely  ufeful  for  taking  the  azimuth  of  a 
celeftial  body  at  the  fame  time  its  altitude  is  obferved. 
The  upper  end  of  the  axis  is  firmly  connected  with  the 
adjufting  frame  GH ;  and  the  pillar  is  fupported  on  the 
eroded  feet  at  the  bottom  of  the  pillar  KR  with  the  ad- 
jufting fcrews  a,  b,  c,  J. 

When  this  inftrument  is  fet  up  for  nfc  or  obferva- 


tion, it  is  neceflary  that  two  adjustments  be  xery  accu-  Aftroco- 
rately  made  :  One,  that  the  plane  or  furface  of  the  in-  micsl  In- 
ftrument be  truly  perpendicular  to  the  horizon  ;  the  ferments.^ 
other  that  the  line  fuppofed  to  be  drawn  from  the  '  * 
centre  to  the  firft  line  of  the  limbj  be  truly  on  a  level 
or  parallel  with  the  horizon.  The  firft  of  thefe  par- 
ticulars is  done  by  means  of  the  thread  and  plum- 
met p ;  the  thread  of  which  is  ufually  of  very  fine 
filver  wire,  and  it  is  placed  oppofite  to  a  mark  made 
upon  the  end  of  the  limb  of  the  inftrument.  The 
four  fcrews  at  the  foot,  a,  b,  c,  d,  are  to  be  turned  un- 
til a  perfect  coincidence  is  obferved  of  the  thread  upon 
the  mark,  which  is  accurately  obferved  by  means  of  a 
fmall  telefcope  T,  that  fits  on  the  limb.  The  other  ad- 
juftmentis  effected  by  means  of  the  fpirit-levelL,  which 
applies  on  the  frame  GH,  and  the  fmall  fcrews  turned 
as  before  until  the  bubble  of  air  in  the  level  fettles  in 
the  middle  of  the  tube.  The  dotted  tube  EB  is  a 
kind  of  prover  to  the  inftrument ;  for  by  obferviug  at 
what  mark  the  centre  of  it  appears  againft,  or  by  put- 
ting up  a  mark  againft  it,  it  will  at  any  time  difcover 
if  the  inftrument  has  been  displaced.  Thefcrew  S  at 
the  index,  is  the  regulating  or  adjufting  fcrew,  to 
move  the  telefcope  and  index,  during  the  obfervation, 
with  the  utmoft  nicety. 

V.  Astronomical  or  Equatorial  Sector.  499 
This  is  an  inftrument  for  finding  the  difference  in  right 
afcenfton  and  declination  between  two  objects,  the  dif- 
tance  of  which  is  too  great  to  be  obferved  by  the  micro- 
meter. It  was  the  invention  of  the  late  ingenious  Mr 
George  Graham,  F.  R.  S.  and  is  conftructed  from  the 
following  particulars.  Let  AB  (fig.  32.)  reprefent  an 
arch  of  a  circle  containing  10  or  12  degrees  well  divid- 
ed, having  a  ftrong  plate  CD  for  its  radius,  fixed  to  the 
middle  of  the  arch  at  D  :  let  this  radius  beapplied  to  the 
fide  of  an  axis  H  F  I,  and  be  moveable  about  a  joint 
fixed  to  it  at  F,  fo  that  the  plane  of  the  fector  may  be 
always  parallel  to  the  axis  HI ;  which  being  parallel 
to  the  axis  of  the  earth,  the  plane  of  the  fector  will  al- 
ways be  parallel  to  the  plane  of  fome  hour-circle.  Let 
a  telefcope  CE  be  moveable  about  the  centre  C  of  the 
arch  AB,  from  one  end  of  it  to  the  other,  by  turning 
a  fcrew  at  G;  and  let  the  line  of  fight  be  parallel  to 
the  plane  of  the  fector.  Now,  by  turning  the  whole 
inftrument  about  the  axis  HI,  till  the  plane  of  it  be 
fucceflively  directed,  firft  to  one  of  the  ftars  and  then 
to  another,  it  is  eafy  to  move  the  fector  about  the  joint 
F,  into  fuch  a  pofition,  that  the  arch  AB,  when  fix- 
ed, fhall  take  in  both  the  ftars  in  their  paffage,  by  the  • 
plane  of  it,  provided  the  difference  of  the  declina- 
tions does  not  exceed  the  arch  AB.  Then,  having 
fixed  the  plane  of  the  fector  a  little  to  the  westward 
of  both  the  ftars,  move  the  telefcope  CE  by  the  fcrew 
G;  and  obferve  by  a  clock  the  time  of  each  tranfit 
over  the  crofs  hairs,  and  alfo  the  degrees  and  minutes 
upon  the  arch  AB,  cut  by  the  index  at  each  tranfit ; 
then  in  the  difference  of  the  arches  the  difference  of 
the  declinations,  and  by  the  difference  of  the  times, 
we  have  the  difference  of  the  right  afcenfions  of  the 
ftars. 

The  dimensions  of  this  inftrument  are  thefe  :  The 
length  of  the  telefcope,  or  the  radius  oFthe  fector,  is 
2^  feet;  the  breadth  of  the  radius,  near  the  end  C, 
is  i^  inch;  and  at  the  end  D  two  inches.  The 
breadth  of  the  limb  AB  is  \\  inch;  arid  its  length 
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fix  inches,  containing  ten  degrees  divided  into  quarters 
and  numbered  from  either  end  to  the  other.  The  tcle- 
_,  fcopecarriesa  nonius  or  fubdividingplate,  whofelength, 
being  equal  to  fixteen  quarters  or'  a  degree,  is  divided 
into  fifteen  equal  parts ;  which,  in  effect,  divides  the 
limb  into  minutes,  and,  by  eflimation,  into  fmaller 
parts.  The  length  of  the  fquare  axis  H1F  is  eighteen 
inches,  and  of  the  part  HI  twelve  inches;  and  its 
thicknefs  is  about  a  quarter  of  an  inch :  the  diameters 
of  the  circles  are  each  five  inches:  the  thicknefs  of 
the  plates,  and  the  other  meafures,  may  be  taken  at 
the  direction  of  a  workman. 

This  inflrument  maybe  rectified,  for  making  obfer- 
vations,  in  this  manner:  By  placing  the  interfection 
of  the  crofs  hairs  at  the  fame  diitance  from  the  plane 
of  the  feclor,  as  the  centre  of  the  object-glafs,  the  plane 
defcribed  by  the  line  of  light  during  the  circular  mo- 
tion of  the  telefcope  upon  the  limb,  will  be  fufliciently 
true,  or  free  from  conical  curvity;  which  may  be  exa- 
mined by  fufpending  a  long  plumb-line  at  a  convenient 
diftance  from  the  inflrument ;  and  by  fixing  the  plane 
of  the  fector  in  a  vertical  pofition,  and  then  by  obfer- 
ving,  while  the  telefcope  is  moved  by  the  fcrew  along 
the  limb,  whether  the  crofs  hairs  appear  to  move  along 
the  plumb-line. 

The  axis  hfo  may  be  elevated  nearly  parallel  to  the 
axis  of  the  earth,  by  means  of  a  fmall  common  qua- 
drant; and  its  error  may  be  corrected,  by  making  the 
line  of  light  follow  the  circular  motion  of  any  of  the 
circumpolar  ftars,  while  the  whole  inflrument  is  moved 
about  its  axis  hfo,  the  telefcope  being  fixed  to  die 
limb :  for  this  purpofe,  let  the  telefcope  k  I  be  direct- 
ed to  the  flar  a,  when  it  paffes  over  the  highefl  point 
of  its  diurnal  circle,  and  let  the  divifion  cut  by  the 
nonius  be  then  noted ;  then,  after  twelve  hours,  when 
the  ftar  comes  to  the  loweft  point  of  its  circle,  having 
turned  the  initrument  half  round  its  axis,  to  bring  the 
telefcope  into  the  polition  tint ;  if  the  crofs  hairs  cover 
the  fame  ftar  fuppofed  at  b,  the  elevation  of  the  axis 
hfo  is  exactly  right;  but  if  it  be  neceflary  to  move 
the  telefcope  into  the  pofition  u  v,  in  order  to  point  to 
this  flar  at  c,  the  arch  m  a,  which  meafures  the  angle 
mfu,  oxbfc,  will  be  known;  and  then  the  axis  hfo 
mufl  be  deprefTed  half  the  quantity  of  this  given  angle 
if  the  flar  pafTed  below  b,  or  mult  be  raifed  fo  much 
higher  if  above  it ;  and  then  the  trial  mufl  be  repeat- 
ed till  the  true  elevation  of  the  axis  be  obtained.  By 
making  the  like  obfervations  upon  the  fame  flar  on 
each  fide  the  pole,  in  the  fix-o'clock-hour-circle,  the 
error  of  the  axis,  toward  the  eafl  or  weft  may  alfo  be 
found  and  corrected,  till  the  crofs  hairs  follow  the  flar 
quite-round  the  pole:  for  fuppofing  a  op  be  to  be  an 
arch  of  the  meridian  (or  in  the  fecond  practice  of  the 
fix-o'clock-hour-circle),  make  the  angle  afp  equal  to 
half  the  angle  afc,  and  the  Ymefp  will  point  to  the 
pole ;  and  the  angle  «//>,  which  is  the  error  of  the 
axis,  will  be  equal  to  half  the  angle  bfc  ox  mfu, 
found  by  the  obfervation ;  becaufe  the  difference  of  the 
two  angles  afb,  afc,  is  double  the  difference  of  their 
halves  afo  and  a  fp.  Unlefs  the  flar  be  very  near  the 
pole,  allowance  mufl  be  made  by  refractions. 
VI.  Transit  and  Equal  Altitude  Inftruments. 

1.  The  Traufit  Inflrument  is  ufed  for  obferving  ob- 
jects as  they  pafs  over  the  meridian.  It  confifts 
of  a  telefcope   fixed   at  right  angles  to  an  horizon- 
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tal  axis;  which  axis  mufl  be  fupported   that  what  is  Aflromi 
called  the  line  of  collimation,  or  line  of  light  of  tLeic-  buoI  U- 
lefcope,  may  move  in  ihe  plane  of  the  meridian.  ThisiJrumc,tSc 
inflrument  was  firfl  made  by  the  celebrated  MrRonuiu- 
in  the  year  1609,  and  has  fince  received  great  improve- 
ments.    It  is  made  of  various  uzes,  and  of  large  dimen- 
fions  in  our   great  obfervatories  ;   but  the  following  is 
one  of  a  fize  iufRcienily  large  and  accurate  for  all  the 
ufeful  purpofes. 

The  axis  AB  (fig.  220.),  to  which  the  middle  of 
the  telefcope  is  fixed,  is  about  2\  feet  long,  taperiig 
gradually  towards  its  ends,  which  terminate  in  cylin- 
ders well  turned  and  fmoothed.  The  telefcope  CD 
which  is  about  four  feet  long  and  i^  inch  diameter,  is 
connected  with  the  axis  by  means  of  a  flrongcubc  or 
die  G,  and  in  which  the  two  cones  MQ,,  forming  the 
axis  are  fixed.  This  cube  or  flock  G  ferves  as  the 
principal  part  of  the  whole  machine.  It  not  only 
keeps  together  the  two  cones,  but  holds  the  two 
fockets  KH,  of  15  inches  length,  for  the  two  tclc- 
f'copic  tubes.  Each  of  thefe  fockets  has  a  fquare  bafe, 
and  is  fixed  to  the  cube  by  fourfcrews.  Thefc  fockets 
are  cut  down  in  the  fiJes  about  eight  inches,  to  admit 
more  eafily  the  tube  of  the  telefcope;  but  when  the 
tube  is  inferted,  it  is  kept  in  firm  by  fcrcwing  up  the 
tightening  ferews  at  the  end  of  the  fockets  at  K  and 
H.  Thefe  two  fockets  are  very  ufeful  in  keeping  the 
telefcope  in  its  greateft  poflible  degree  of  fleadintfs. 
They  alfo  afford  a  better  opportunity  of  balancing  the 
telefcope  and  rectifying  its  vertical  thread,  than  by  any 
other  means. 

In  order  to  direct  the  telefcope  to  the  given  height 
that  a  flar  would  be  obferved  at,  there  is  fixed  a  femi- 
circle  AN  on  one  of  the  fupporters,  of  about  8i  inches 
diameter,  and  divided  into  degrees.  The  index  is 
fixed  on  the  axis,  at  the  end  of  which  is  a  vernier, 
which  fnbdivides  the  degrees  into  12  parts  or  live  mi- 
nutes. This  index  is  moveable  on  the  axis,  and  may 
be  clofely  applied  to  the  divilions  by  means  of  a  tight- 
ening fcrew. 

Two  upright  polls  of  wood  or  flone  YY,  firmly 
fixed  at  a  proper  diflance,  are  to  fuitain  the  fupport- 
ers of  this  inflrument.  Thefe  fupporters  are  two 
thick  brafs  plates  RR,  having  well  fmoothed  angular 
notches  in  their  upper  ends,  to  receive  the  cylindrical 
arms  of  the  axis.  Each  of  thefe  notched  plates  is 
contrived  to  be  moveable  by  a  fcrew  which  Aides  them 
upon  the  furfaces  of  two  other  plates  immoveably  fix- 
ed upon  the  two  upright  pillars  ;  one  plate  moving  in 
an  horizontal,  and  the  other  in  a  vertical,  direction  ; 
or,  which  is  more  fimple,  thefe  two  modes  are  forne- 
times  applied  only  on  one  fide,  as  at  V  and  P,  the  ho- 
rizontal motion  by  the  fcrew  P,  and  the  vertical  by 
the  fcrew  V.  Thefe  two  motions  ferve  to  adjufl  the 
telefcope  to  the  planes  of  the  horizon  and  meridian: 
to  the  plane  of  the  horizon  by  the  fpirit-level  EF, 
hung  by  DC  on  the  axis  MQ^,  in  a  parallel  direction  ; 
and  to  the  plane  of  the  meridian  in  the  following  man- 
ner: 

Obferve  by  the  clock  when  a  circumpolar  ftar  fcen 
through  this  inflrument  tranfits  both  above  and  below 
the  pole  ;  and  if  the  times  of  defcribing  the  ealtern  and 
weflern  parts  of  its  circuit  are  equal,  the  telefcope  is 
then  in  Ihe  plane  of  the  meridian  :  otherwife  the  fcrew 
P  mult  be  gently  turned  that  it  may  move  the  tele- 
fcope 
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Aftrono-  fcope  fo  much  that  the  time  of  the  ftar's  revolution  be 
meal  in-  bifected  by  both  the  upper  and  lower  tranfits,  taking 
ftruments.^  care  a£  tjle  j-ame  t;me  [nat  j^e  axis  remains  perfectly 

horizontal.  When  the  telefcope  is  thus  adjufled,  a 
mark  muft  be  let  at  a  considerable  diftance  (the  great- 
er the  better)  in  the  horizontal  direction  of  the  inter- 
feron of  the  crofs  wires,  and  in  a  place  where  it  can 
be  illuminated  in  the  night-time  by  a  lanthorn  hanging 
near  it  ;  which  mark  being  on  a  fixed  object,  will 
ferve  at  all  times  afterwards  to  examine  the  pofition  of 
the  telefcope  by,  the  axis  of  the  inftrument  being  firft 
adjufted  by  means  of  the  level. 

501  To  adjuft  the  Clock  by  the  Sun's  Tranfit  over  the  Me- 

ridian. Note  the  times  by  the  clock  when  the  pre- 
ceding and  following  edges  of  the  fun's  limb  touch  the 
crofs-wires.  The  difference  between  the  middle  time 
and  12  hours,  fliows  how  much  the  mean,  or  time  by 
the  clock,  is  fafter  or  flower  than  the  apparent,  or  fo- 
lar  time,  for  that  day  ;  to  which  the  equation  of  time 
being  applied,  will  mow  the  time  of  mean  neon  for  that 
day,  by  which  the  clock  may  be  adjufted. 

5°*  2.  The  Equal  Altitude  Inftrument  is  an  inftrument 

that  is  nfed  to  obferve  a  celeftial  object  when  it  has  the 
fame  altitude  on  both  the  eaft  and  weft  fides  of  the  me- 
ridian, or  in  the  morning  and  afternoon.  It  princi- 
pally confifts  of  a  telefcope  about  30  inches  long  fixed 
to  a  fextantal  or  femicircular  divided  arch  ;  the  centre 
of  which  is  fixed  to  a  long  vertical  axis  ;  but  the  par- 
ticulars of  the  inftrument  the  reader  will  fee  explained 
in  Optics,  Part  III. 

503  3.  Compound  Tranfit  Inftrument.     Someinftruments 

have  been  contrived  to  anfwer  both  kinds  of  obfervt- 
tions,  viz.  either  a  tranfit  or  equal  altitudes.  Fig.  222 
reprefents  fuch  an  inftrument,  made  firft  of  all  for  Mr 
Le  Monnier  the  French  aftronomer,  by  the  late  Mr 
Siflon,  under  the  direction  of  Mr  Opaham,  mounted 
and  fixed  up  ready  for  obfervation. 

AB  is  a  telefcope,  which  may  be  3,  4,  J,  or  6  feet 
long,  whofe  cylindrical  tube  fits  exactly  into  another 
hollow  cylinder  a  b,  perpendicular  to  the  axis  :  thefe 
feveral  pieces  are  of  the  beft  hammered  plate  brafs. 
The  cylindrical  extremity  of  this  axis  NN  are  of  folid 
bell-metal,  and  wrought  exquifitely  true,  and  exactly 
of  the  fame  fize  in  a  lathe  ;  and  it  is  on  the  perfec- 
tion to  which  the  cylinders  or  trunnions  are  turned 
that  the  juftnefs  of  the  inftrument  depends.  In  the 
common  focus  of  the  object-glafs  and  eye-glafs  is  pla- 
ced a  reticle  (fig.  223.)  confiding  of  three  horizontal 
and  parallel  fine-ftretched  filver  wires,  fixed  by  pins  or 
fcrews  to  a  brafs  circle,  the  middle  one  paffing  through 
its  centre,  with  a  fourth  vertical  wire  likewife  paffing 
through  the  centre,  exactly  perpendicular  to  the  for- 
mer three. 

The  horizontal  axis  MN  (fig.  222.)  is  placed  on  a 
ftrong  brafs  frame,  into  the  middle  of  which  a  fteel  cy- 
linder GH  is  fixed  perpendicularly,  being  turned  truly 
round,  and  terminating  in  a  conical  point  at  its  lower 
extremity  ;  where  it  is  let  into  a  fmall  hole  drilled  in 
the  middle  of  the  dove-tail  Aider  ;  which  Aider  is  fup- 
ported  by  a  hollow  cube  fixed  to  the  fupporting  piece 
IK,  confifting  of  two  ftrong  plates  of  brafs,  joined  to- 
gether at  right  angles,  to  which  are  fixed  two  iron 
cramps  LL,  by  which  it  is  faftencd  to  the  ftone-wall  of 
a  fouth  window. 

The  upper  part  G  of  the  fteel  fpindle  is  embraced  by 


a  collar  d  ef,  being  in  contact  with  the  blunt  extre-  Aftrono- 
mity  of  three  fcrews,  whofe  particular  ufe  will  be  ex-  niical  lo- 
plained  by  and  by.  O  is  another  cylindrical  collar  jln""epts', 
clofely  embracing  the  fteel  fpindle  at  about  a  third  part 
of  its  length  from  the  top  ;  by  the  means  of  a  fmall 
fcrew  it  may  be  loofencd  or  pinched  clofe  as  occafion 
requires.  From  the  bottom  of  this  collar  proceeds  an 
arm  or  lever  acted  upon  by  the  two  fcrews  £  h,  where- 
by the  whole  inftrument,  excepting  the  fupporting 
piece,  may  be  moved  laterally,  fo  that  the  telefcope 
may  be  made  to  point  at  a  diftant  mark  fixed  in  the 
vertical  of  the  meridian.  *  k  is  a  graduated  femicircle 
of  thin  brafs  fcrewed  to  the  telefcope,  whereby  it  may 
be  elevated  fo  as  to  point  to  a  known  celeftial  object 
in  the  day-time.  Ivt  is  a  fpirit-level  parallel  to  the 
axis  of  rotation  on  the  telefcope,  on  which  two  trun- 
nions hang  by  two  hooks  at  M  and  N.  Along  the 
upper  fide  of  the  glafs  tube  of  the  level  Aides  a  pointer 
to  be  fet  to  the  end  of  the  air-bubble  ;  and  when  the 
pofition  of  the  axis  of  rotation  is  fo  adjufted  by  the 
fcrews  that  the  air-bubble  keeps  to  the  pointer  for  a 
whole  revolution  of  the  inftrument,  the  fpindle  GH  is 
certainly  perpendicular  to  the  horizon,  and  then  the 
line  of  collimation  of  the  telefcope  deicribes  a  circle 
of  equal  altitude  in  the  heavens.  When  the  level  is 
fufpended  on  the  axis,  raife  or  deprefs  the  tube  of  the 
level  by  twifting  the  neb  of  the  fcrew  n  till  you  bring 
either  end  of  the  air-bubble  to  reft  at  any  point  to- 
wards the  middle  of  the  tube,  to  which  Aide  the  in- 
dex; then  lift  off  the  level,  and,  turning  the  ends  of 
it  contrary  ways,  hang  it  again  on  the  trunnions ;  and 
if  the  air-bubble  refts  exactly  again  the  index  as  be- 
fore, the  axis  of  rotation  is  truly  horizontal :  If  nor, 
deprefs  that  end  of  the  axis  which  lies  on  the  fame  fide 
of  the  pointer  as  the  bubble  does,  by  turning  the  neb 
of  the  fcrew  at  N,  till  the  bubble  returns  about  half- 
way towards  the  pointer;  then  having  moved  the 
pointer  to  the  place  where  it  now  refts,  invert  the  ends 
of  the  level  again,  and  repeat  the  fame  practice  till 
the  bubble  refts  exactly  at  the  pointer  in  both  politions 
of  the  level.  If,  after  the  telefcope  is  turned  upfide 
down,  that  is,  after  the  trunnions  are  inverted  end  for 
end,  you  perceive  that  the  fame  point  of  a  remote 
fixed  object  is  covered  by  the  vertical  wire  in  the  focus 
of  the  telefcope  that  was  covered  by  it  before  the  in- 
verfion,  it  is  certain  that  the  line  of  fight  or  collima- 
tion is  perpendicular  to  the  tranfverfe  axis;  but  if  the 
faid  vertical  wire  covers  any  other  point,  the  brafs 
circle  that  carries  the  hairs  muft  be  moved  by  a  fcrew- 
key  introduced  through  the  perforation  in  the  fide 
of  the  tube  at  X,  till  it  appears  to  bifect  the  line 
joining  thefe  two  points,  as  near  as  you  can  judge ; 
then,  by  reverting  the  axis  to  its  former  pofition, 
you  will  find  whether  the  wires  be  exactly  adjuft- 
ed. N.  B.  The  ball  0  is  a  counterpoife  to  the  centre 
of  gravity  of  the  femicircle  ;  k,  without  which  the  te- 
lefcope would  not  reft  in  an  oblique  elevation  without 
being  fixed  by  a  fcrew  or  fome  other  contrivance. 

The  feveral  beforementioned  verifications  being 
accompliflied,  if  the  telefcope  be  elevated  to  any 
angle  with  the  horizon  and  there  flopped,  all  fixed 
ftars  which  pafs  over  the  three  horizontal  wires  of  the 
reticle  on  the  eaftern  fide  of  the  meridian  in  afcending, 
will  haveprecifely  the  fame  altitudes  when  in  defend- 
ing they  again  crofs  the  fame  refpective  wires  on  the 
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wefl  fide,  and  the  middle  between  the  times  of  each 
refpective  equal  altitude  will  be  the  exact  moment  of 
t  the  liar's  culminating  or  palling  the  meridian.  By 
the  help  of  a  good  pendulum-clock,  the  hour  of  their 
true  meridional  tranfits  will  be  known,  and  consequent- 
ly the  difference  of  right  afcenfion  of  different  liars. 
Now,  fince  it  will  be  Sufficient  to  obferve  a  flar  which 
has  north  declination  two  or  three  hours  before  and  af- 
ter its  palling  the  meridian,  in  order  to  deduce  the 
time  of  its  arrival  at  that  circle  ;  it  follows,  that  ha- 
ving once  found  the  difference  of  right  afcenfion  of 
two  ftars  about  60  degrees  afunder,  and  you  again  ob- 
ferve the  firll  of  thefe  Hand  at  the  fame  altitude  both 
in  the  eall  and  well  fide,  you  infer  with  certainty  the 
moment  by  the  clock  at  which  the  fecond  liar  will  be 
on  the  meridian  that  fame  night,  and  by  this  means 
the  tranfit-inltrument  may  be  fixed  in  the  true  plane 
of  the  meridian  till  the  next  day  ;  when,  by  depreffing 
it  to  fome  dillant  land  objects,  a  mark  may  be  difco- 
vered  whereby  it  may  ever  after  be  rectified  very  readi- 
ly, fo  as  to  take  the  tranfits  of  any  of  the  heavenly 
bodies  to  great  exactnefs,  whether  by  night  or  day. 

When  fuch  a  mark  is  thus  found,  the  telefcope  be- 
ing directed  carefully  to  it,  muft  be  fixed  in  that  po- 
fition  by  pinching  fall  the  end  of  the  arm  or  lever  be- 
tween the  two  oppofite  fcrews^^;  and  if  at  any  fu- 
ture time,  whether  from  the  effect  of  heat  or  cold  on 
the  wall  to  which  the  inflrument  is  fixed,  or  by  any 


fettling  of  the  wall  itfelf,  the  mark  appears  no  longer  AArono- 
well  bifected  by  the  vertical  wire,  the  telefcope  may  micaI  ln* 
calily  be  made  to  bifect  it  again,  by  giving  a  fmall  ^p""""9- 
motion  to  the  pinching  fcrews. 

The  tranfit-inflrument  is  now  confidered  as  one  of 
the  moll  eirential  particulars  of  the  apparatus  of  an 
aftronomical  obfervatory. 


Befides  the  above  may  be  mentioned, 

The  Eqjuatorial  or  Portable  Observatory  ; 
an  inllrument  deligncd  to  anfwer  a  number  of  ufeful 
purpofes  in  practical  aftronomy,  independent  of  any 
particular  obfervatory.  It  may  be  made  ufe  of  in  any 
fteady  room  or  place,  and  performs  molt  of  the  ufeful 
problems  in  the  fcience.  The  following  is  a  defcription 
of  one  lately  invented  by  Mr  Ramfden,  from  whom  it 
has  received  the  name  of  the  Univerfal  Equatorial. 

The  principal  parts  of  this  inftrument  (fig.  221.) 
are,  1.  The  azimuth  or  horizontal  circle  A,  which 
reprefents  the  horizon  of  the  place,  and  moves  on  a 
long  axis  B,  called  the  vertical  axis.  2.  The  equato- 
rial or  hour-circle  C,  reprefenting  the  equator,  placed 
at  right  angles  to  the  polar  axis  D,  or  the  axis  of  the 
earth,  upon  which  it  moves.  3.  The  femicircle  of  de- 
clination E,  on  which  the  telefcope  is  placed,  and  mo- 
ving on  the  axis  of  declination,  or  the  axis  of  motion 
of  the  line  of  collimation  F.  Thefe  circles  are  mea- 
fured  and  divided  as  in  the  following  table  : 


Meafures  of  the  feveral 

Nonius  of 

Divided    on 

Divided  by 

circles   and    divifions 

Radius 

Limb  divided 

30  gives 

limb     into 

Nonius  into 

on  them. 

In.  dec. 

to 

feconds 

parts  of  inc. 

partsofinch. 

Azimuth  or  hori-    ? 
zontal  circle       $ 

5     1 

15' 

30" 

4Jth 

1350th 

Equatorial  or          ? 
hour  circle          3 

5     1 

Us' 

(_  1 'in  time 

30O 

2"S 

45th 

1350th 

Vertical  femicircle  \) 

for  declination    > 

5     S 

U' 

30» 

42  d 

1260th 

or  latitude           j 

4.  The  telefcope,  which  is  an  achromatic  refractor 
with  a  triple  object-glafs,  whofe  focal  diftance  is  17 
inches,  and  aperture  2.45  inches,  and  furnilhed  with 
fix  different  eye-tubes  ;  fo  that  its  magnifying  powers 
extend  from  44  to  168.  The  telefcope  in  this  equa- 
torial may  be  brought  parallel  to  the  polar  axis,  as  in 
the  figure,  fo  as  to  point  to  the  pole-liar  in  any  part 
of  its  diurnal  revolution  ;  and  thus  it  has  been  obfer- 
ved  near  noon,  when  the  fun  has  lhone  very  bright. 

5.  The  apparatus  for  correcting  the  error  in  altitude 
occafioned  by  refraction,  which  is  applied  to  the  eye- 
end  of  the  telefcope,  and  confifts  of  a  Hide  G  moving 
in  a  groove  or  dove-tail,  and  carrying  the  feveral  eye- 
tubes  of  the  telefcope,  on  which  Hide  there  is  an  in- 
dex correfponding  to  five  fmall  divifions  engraved  on 
the  dove-tail  ;  a  very  fmall  circle,  called  the  refraction 
circle  H,  moveable  by  a  finger-fcrew  at  the  extremity 
of  the  eye-end  of  the  telefcope  ;  which  circle  is  di- 
vided into  half-minutes,  one  entire  revolution  of  it  be- 
ing equal  to  3'  18",  and  by  its  motion  raifes  the  centre 
of  the  crofs-hairs  on  a  circle  of  altitude  ;  and  likewife 
a  quadrant  I  of  14  inch  radius,  with  divifions  on  each 
fide,  one  expreffing  the  degree  of  altitude  of  the  object 
viewed,  and  the  other  expreffing  the  minutes  and  fe- 
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conds  of  error  occafioned  by  refraction,  correfponding 
to  that  degree  of  altitude:  to  this  quadrant  is  joined 
a  fmall  round  level  K,  which  is  adjufted  partly  by  the 
pinion  that  turns  the  whole  of  this  apparatus,  and 
partly  by  the  index  of  the  quadrant  :  for  which  pur- 
pofe  the  refraction  circle  is  fet  to  the  fame  minute,  &c. 
which  the  index  points  to  on  the  limb  of  the  quadrant ; 
and  if  the  minute,  &c.  given  by  the  quadrant  exceed 
the  3'  18"  contained  in  one  entire  revolution  of  the  re- 
fraction circle,  this  muft  be  fet  to  the  excefs  above 
one  or  more  of  its  entire  revolutions  ;  then  the  centre 
of  the  crofs-hairs  will  apppear  to  be  raifed  on  a  circle 
of  altitude  to  the  additional  height  which  the  error  of 
refraction  will  occafion  at  that  altitude. 

This  inftrument  Hands  on  three  feet  L  diftant  from 
eaoh  other  14,4  inches;  and  when  all  the  parts  are 
horizontal  is  about  29  inches  high  :  the  weight  of  the 
equatorial  and  apparatus  is  only  59  lb.  avoirdupoife, 
which  are  contained  in  a  mahogany  cafe  weighing 
58  lb. 

The  principal  adjuftment  in  this  inftrument  is  that 
of  making  the  line  of  collimation  to  defcribe  a  portion 
of  an  hour-circle  in  the  heavens  ;  in  order  to  which, 
the  azimuth  circle  mull  be  truly  level,  the  line  of  col- 
limation 
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limatiotior  lome  correfponding  line  reprefented  by  the 
fmall  brafs  rod  M  parallel  to  it,  muft  be  perpendicular 
to  the  axis  of  its  own  proper  motion  ;  and  this  lad 
'  axis  muft  be  perpendicular  to  the  polar  axis  :  on  the 
brafs  rod  M  there  is  occafionally  placed  a  hanging  le- 
vel N,  the  ufe  of  which  will  appear  in  the  following 
adjuftments  : 

The  azimuth  circle  may  be  made  level  by  turning 
the  inftrument  till  one  of  the  levels  is  parallel  to  an 
imaginary  line  joining  two  of  the  feet  fcrews  ;  thenad- 
juit  that  level  with  thefe  two  feet  fcrews  ;  turn  the  circle 
half  round,  /'.  e.  iSo°  ;  and  if  the  bubble  be  not  then 
right,  correct  half  the  error  by  the  fcrew  belonging 
to  the  level,  and  the  other  half  error  by  the  two  foot 
fcrews  ;  repeat  this  till  the  bubble  comes  right  ;  then 
turn  the  circle  9O0  from  the  two  former  pofitions,  and 
fet  the  bubble  right,  if  it  be  wrong,  by  the  foot  fcrew 
at  the  end  of  the  level  ;  when  this  is  done,  adjuft  the 
other  level  by  its  own  fcrew,  and  the  azimuth  circle 
will  be  truly  level.  The  hanging  level  muft  then  be 
fixed  to  the  brafs  rod  by  two  hooks  of  equal  length, 
and  made  truly  parallel  to  it  :  for  this  purpofe  make 
the  polar  axis  perpendicular  or  nearly  perpendicular 
to  the  horizon  ;  then  adjuft  the  level  by  the  pinion  of 
the  declination-femicircle  ;  reverfe  the  level,  and  if  it 
be  wrong,  correct  half  the  error  by  a  fmall  fteel  fcrew 
that  lies  under  one  end  of  the  level,  and  the  other 
half  error  by  the  pinion  of  the  declination-femicircle  ; 
repeat  t>his  till  the  bubble  be  right  in  both  pofitions. 
In  order  to  make  the  brafs  rod  on  which  the  level  is 
fufpended  at  right  angles  to  the  axis  of  motion  of  the 
telefcope  or  line  of  collimation,  make  the  polar  axis 
horizontal,  or  nearly  lb  :  fet  the  declination-femicircle 
to  o°,  turn  the  hour-circle  till  the  bubble  comes  right ; 
then  turn  the  declination-circle  to  oo°  ;  adjuft  the 
bubble  by  raifing  or  depreffing  the  polar  axis  (firft  by 
hand  till  it  be  nearly  right,  afterwards  tighten  with  an 
ivory  key  the  focket  which  runs  on  the  arch  with  the 
polar  axis,  and  then  apply  the  fame  ivory  key  to  the 
adjulting  fcrew  at  the  end  of  the  faid  arch  till  the 
bubble  comes  quite  right)  ;  then  turn  the  declination- 
circle  to  the  oppofite  90  ;  if  the  level  be  not  then 
right,  correct  half  the  error  by  the  aforefaid  adjufting 
fcrew  at  the  end  of  the  arch,  and  the  other  half  error 
by  the  two  fcrews  which  raife  or  deprefs  the  end  of 
the  brafs  rod.  The  polar  axis  remaining  nearly  hori- 
zontal as  before,  and  the  declination-femicircle  at  o°, 
adjuft  the  bubble  by  the  hour-circle  ;  then  turn  the 
declination-femicircle  to  900,  and  adjuft  the  bubble  by 
raifing  or  depreffing  the  polar  axis  ;  then  turn  the 
hour-circle  12  hours  ;  and  if  the  bubble  be  wrong, 
correct  half  the  error  by  the  polar  axis,  and  the  other 
half  error  by  the  two  pair  of  capftan  fcrews  at  the 
feet  of  the  two  fupports  on  one  fide  of  the  axis  of  mo- 
tion of  the  telefcope  ;  and  thus  this  axis  will  be  at 
right  angles  to  the  polar  axis.  The  next  adjustment  is 
to  make  the  centre  of  crofs-hairs  remain  on  the  fame 
objeft,  while  you  turn  the  eye-tube  qidte  round  by 
the  pinion  of  the  refraction  apparatus  :  for  this  adjuft- 
Hient,  let  the  index  on  the  Hide  to  the  firft  divifion  on 
the  dove-tail  ;  and  fet  the  divifion  marked  18"  on  the 
refraction-circle  to  its  index  ;  then  look  through  the 
telefcope,  and  with  the  pinion  turn  the  eye-tube  quite 
round  ;  and  if  the  centre  of  the  hairs  does  not  remain 
on  the  fame  fpot  during  that  revolution,  it  muft  be 
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corrected  by  the  four  fmall  fcrews,  two  and  two  at  aAftrono- 
time  (which  you  will  find  upon  unferewing  the  neareft  mical  In- 
end  of  the  eye-tnbe  that  contains  the  firft  eye-glafs)  ;  ftruments.^ 
repeat  this  correction  till  the  centre  of  the  hairs  re- 
mains on  the  fpot  you  are  looking  at  during  an  entire 
revolution.  In  order  to  make  the  line  of  collimation 
parallel  to  the  brafs  rod  on  which  the  level  hangs,  fet 
the  polar  axis  horizontal,  and  the  declination-circle  to 
900,  adjuft  the  level  by  the  polar  axis  ;  look  through 
the  telefcope  on  fome  diftant  horizontal  object,  covered 
by  the  centre  of  the  crofs  hairs  ;  then  invert  the  tele- 
fcope, which  is  done  by  turning  the  hour-circle  half 
round  ;  and  if  the  centre  of  the  crofs  hairs  does  not 
cover  the  fame  objecl:  as  before,  correct  half  the  error 
by  the  uppermoft  and  lowermoft  of  the  four  fmall 
fcrews  at  the  eye-end  of  the  large  tube  of  the  tele- 
fcope ;  this  correction  will  give  a  fecond  object  now  co- 
vered by  the  centre  of  the  hairs,  which  muft  be  adopted 
inftead  of  the  firft  object  :  then  invert  the  telefcope  as 
before  ;  and  if  the  fecond  object  be  not  covered  by 
the  centre  of  the  hairs,  correct  half  the  error  by  the 
fame  two  fcrews  which  were  ufed  before  :  this  correc- 
tion will  give  a  third  object,  now  covered  by  the  centre 
of  the  hairs,  which  muft  be  adopted  inftead  of  the  fe- 
cond object;  repeat  this  operation  till  no  error  remains; 
then  fet  the  hour-circle  exactly  to  12  hours  (the  decli- 
nation-circle remaining  at  900  as  before)  ;  and  if  the 
centre  of  the  crofs  hairs  does  not  cover  the  laft  object 
fixed  on,  fet  it  to  that  object  by  the  two  remaining 
fmall  fcrews  at  the  eye-end  of  the  large  tube,  and  then 
the  line  of  collimation  will  be  parallel  to  the  brafs  rod. 
For  rectifying  the  nonius  of  the  declination  and  equa- 
torial circles,  lower  the  telefcope  as  many  degrees, 
minutes,  and  feconds,  below  o°  or  M  on  the  decli- 
nation-femicircle as  are  equal  to  the  complement  of 
the  latitude;  then  elevate  the  polar  axis  till  the  bubble 
be  horizontal,  and  thus  the  equatorial  circle  will  be 
elevated  to  the  co-latitude  of  the  place  ;  fet  this  circle 
to  6  hours  ;  adjuft  the  level  by  the  pinion  of  the  decli- 
nation-circle ;  then  turn  the  equatorial  circle  exactly 
12  hours  from  the  laft  pofirion  ;  and  if  the  level  be  not 
right,  correct  one  half  of  the  error  by  the  equatorial 
circle,  and  the  other  half  by  the  declination-circle  ; 
then  turn  the  equatorial  circle  back  again  exactly  12 
hours  from  the  laft  polition  ;  and  if  the  level  be  ftill 
wrong,  repeat  the  correction  as  before  till  it  be  right, 
when  turned  to  either  pofition  ;  that  being  done,  fet 
the  nonius  of  the  equatorial  circle  exactly  to  6  hours, 
and  the  nonius  of  the  declination-circle  exactly  to  o". 
The  principal  ufes  of  this  equatorial  are, 
1.  To  find  your  meridian  by  one  obfervation  only  : 
for  this  purpofe,  elevate  the  equatorial  circle  to  the 
co-latitude  of  the  place,  and  fet  the  declination-fe- 
micircle to  the  fun's  declination  for  the  day  and 
hour  of  the  day  required  ;  then  move  the  azimuth 
and  hour-circles  both  at  the  fame  time,  either  in  the 
fame  or  contrary  direction,  till  you  bring  the  centre 
of  the  crofs  hairs  in  the  telefcope  exactly  to  cover 
the  centre  of  the  fun  ;  when  that  is  done,  the  index 
of  the  hour-circle  will  give  the  apparent  or  folar 
time  at  the  inftant  of  obfervation  ;  and  thus  the  time 
is  gained,  though  the  fun  be  at  a  diftance  from  the 
meridian  ;  then  turn  the  hour-circle  till  the  index 
points  precifely  at  12  o'clock,  and  lower  the  telefcope 
to  the  horizon,  in  order  to  obferve  fome  point  there- 
in 
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in  the  centre  of  your  glafs,  and  that  point  is  your  me- 
ridian mark  found  by  one  obfervation  only  j  the  beft 
time  for  this  operation  is  three  hours  before  or  three 
hours  after  12  at  noon. 

2.  To  point  the  telefcope  on  a  ftar,  though  not  on 
the  meridian,  in  full  day-light.  Having  elevated  the 
equatorial  circle  to  the  co-latitude  of  the  place,  and 
fst  the  declination-femicircle  to  the  ftar's  declination, 


N 
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move  the  index  of  the  hour-circle  tilf  it  fhall  point  to 
the  precife  time  at  which  the  ftar  is  then  diftant  front 
the  meridian,  found  in  tables  of  the  right  afcenfion  of 
the  ftars,  and  the  ftar  will  then  appear  in  the  glafs. 
Befides  thefe  ufes  peculiar  to  this  inftrument,  it  is  alfo 
applicable  to  all  the  purpofes  to  which  the  principal 
aftronomical  inftruments,  viz.  a  tranfit,  a  quadrant, 
and  an  equal-altitude  inftrument,  are  applied. 
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Aberration  of  light,  difcovered 
by  Dr  Bradley,  n°  32.  Fur- 
nitlies  an  argument  for  the 
earth's  motion,  337.  Reafon 
of  the  light's  aberration  par- 
ticularly explained,  ib. 

Academy  Royal  at  Paris  found- 
ed by  Merfennus,  30. 

Albategnius,  a  celebrated  Ara- 
bian aftronomer  reforms  the 
fcience,  1 7. 

Alexander  the  Great  obtains  the 
aftronomical  obfervations  of 
the  Chaldeans,  6. 

Alexandria  :  a  famous  aftrono- 
mical fchool  fet  up  there  by 
Ptolemy  Philadelphia,  12. 

Algol,  or  Medufa's  head,  a  va- 
riable ftar,  changes  its  luftre 
in  four  hours,  49. 

Al  Hazen  an  Arabian,  (hows 
the  nature  of  refraction,  &c. 
17. 

Almageft  of  Ptolemy,  an  aftro- 
nomical treatife  on  the  means 
of  reviving  the  fcience  in  Eu- 
rope, 18. 

Alphonfa  king  of  Caftile  caufes 
aftronomical  tables  to  be  con- 
ftrufted,  18. 

Attitudes  of  the  celeftial  bodies, 
how  taken,   379. 

Anaxagoras  foretels  an  eclipfe, 
10.  His  opinion  concerning 
the  fun,  121. 

Anaximander  introduces  the 
gnomon  into  Greece,  &c.  10. 

Anaximenes improves  the aftro- 
nomy of  the  Greeks,  10.  Ab- 
furd  opinions  of  him  and  A- 
naximander  concerning  the 
fnn,  121. 

Angles  :  errors  unavoidable  in 
the  menfurationof  imallones, 

I     339- 

Antecedence,  motion  in  explain- 
ed, 292. 

Antediluvians  fuppofed  to  have 
made  confidcrable  progrefs 
in  aftronomy,   1.  , 
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Anticipation  of  the  equinoxes 
explained,  349. 

^s/;f/io;/oftheplanets  defined, 
254.  Place  of  the  aphelia  of 
the  different  planets,  2jj. 
Motion  of  the  aphelion  ac- 
counted for,  268. 

Apogeon  of  the  moon  defined, 
291.  Its  motion  determined, 
294.  Inequalities  in  its  mo- 
tion, 295.  Occafion  an  in- 
equality in  the  moon's  mo- 
tion, 296.  Apogeon  of  the 
planets  explained,  32  J. 

Apian,  one  of  the  fucceflbrsof 
Copernicus,  his  improve- 
ments in  aftronomy,  22. 

Arabians  cultivate  the  fcience 
of  aftronomy  when  it  was 
neglected  in  the  weft,  1 7. 

Archimedes  makes  great  difco- 
veries  in  aftronomy,  13. 

Arijlarchus  determines  the  di- 
stance of  the  fun  by  the 
moon's  dichotomy,  12.  This 
method  particularly  explain- 
ed, 389.  Its  infufficiency 
lhown,  390. 

Ariftotle  embraces  the  fyftem  of 
aftronomy  afterwards  called 
the  Ptolemaic,  1  r.  His  opinion 
concerning  comets,  164. 

Aryjlillus  and  Timocharis  firft 
cultivate  the  aftronomical 
fcience  in  the  fchool  of  Alex- 
andria, 12. 

Afcenfion,  right,  of  the  fun  and 
ftars,howtofindit,4ii,  412. 

AfpeBs  of  the  planets  explain- 
ed, 321. 

Aftral  zodiac  explained,  381. 

Aftronomical  knowledge  of  the 
Antediluvians,  1.  Of  theChi- 
nefe,  2.  Of  the  Indians,  4. 
Of  the  Mexicans,  5.  Of  the 
Chaldeans  and  Egyptians,  6. 
Of  the  Phoenicians,  7.  Of 
the  Greeks,  8.  Of  the  A- 
rabians,  17.  Revival  of  it 
in  Europe,  18. 

Aftronomical  inftruments,   de- 


fcription  of  thofe  now  in  ufe, 

495- 

Aftronomical  feeler  delineated, 
499. 

Aftronomical  problems,  a  me- 
thod invented  by  Apian  cf 
refolving  them  by  inftru- 
ments without  tables  or  cal- 
culations, 22. 

Aft rono?nical quadrant  invented 
by  Nonius,  22.  Divided  by 
concentric  circles  and  dia- 
gonals, ib.  Method  of  di- 
viding it  fhown  by  Apian, 
ib. 

Atlas,  a  celeftial  one  compofed 
by  Bayer,  26. 

Atmofphere  :  Whether  the  pla- 
net Venus  has  one  furround- 
ingher,  78.  MrHerfchel's 
account  of  the  atmofphere  of 
Mars,  90.  Atmofpheres  of 
comets  very  large,  1 1 1. Whe- 
ther the  fun  has  an  atmo- 
fphere, 123.  Whether  the 
moon  has  any,  147. 

Attratlion :  Conlequences  of  its 

*  action  among  the  moft  dif- 
tant ftars,  21  J.  Prevents 
them  from  remaining  abfo- 
lutely  at  reft,  234.  Is  difiir- 
fed  throughout  the  fubftance 
of  all  matter,  202.  Acts  e- 
qually  through  the  whole  u- 
niverfe,  305.  Isanuniverfal 
property  of  matter,  308.  So- 
lution of  a  difficulty  concern- 
ing it  derived  from  the  moon's 
motion,  361. 

Auzout  applies  a  micrometer  to 
telefcopes,  31. 
B. 

Babylon:  Aftronomical  obfer- 
vations made  there  for  1903 
years,  6. 

Barometer  :  Why  it  is  not  af- 
fected by  the  moon,  369. 

Bayer,  John,  his  celeftial  atlas 
and  nomenclature  of  the  ftars, 
26. 

Bear,  Greater,  Chinefe  delinea- 


tion of  that  conftellation,  3. 
Unfit  for  making  obferva- 
tions at  fea,  on  account  of  its 
diftance  from  the  pole,  7. 

Beam  ;  The  tail  of  a  comet  fo 
called  when  it  appears  with- 
out the  head  being  vifible, 
112. 

Bear,  Leffer:  A  proper  guide  for 
navigators,  7.  Knowledge 
of  this  conftellation  introdu- 
ced into  Greece  by  Thales, 

9- 

Belts :  One  obferved  by  Ma- 
raldi  on  the  body  of  Mars, 
80.  Two  others  obferved  by 
him  afterwards,  ib.  Belts  of 
Jupiter  difcovered  by  Fonta- 
na,  89.  Cannot  be  feen  but 
by  an  excellent  telefcope,  ib. 
Vary  in  their  number  from 
one  to  eight,  ib.  Sometimes 
feem  to  flow  into  one  ano- 
ther, ib.  Are  extremely  va- 
riable in  the  time  of  their 
continuance,  ib.  Black  fpots 
fometimes  vilible  in  them,  ib. 
Two  permanent  belts  difco- 
verable  on  Saturn  parallel  to 
the  edge  of  his  ring,  106. 
Some  bright  belts  difcovered 
on  this  planet  by  Caffini  and 
Fatio,  106. 

Belus,  temple  of  at  Babylon, 
fuppofed  to  have  been  an  a- 
ftronomical  obfervatory,  6. 

Bergman's  account  of  the  tran- 
fit of  Venus  over  the  fun,  78. 

Bernoulli's  conjectures  con- 
cerning comets,  167. 

Bianchi ni's  obfervations  on  the 
planet  Venus,  71.  His  dif- 
pute  with  Caflini  concerning 
the  time  of  her  revolution  on 
her  axis,  73. 

Bodin  :  His  ridiculous  opinion 
concerning  comets,  166. 

Bradley,  Dr.  fncceeds  Dr  Hal- 
ley  as  aftronomer-royal,  33., 
Difcovers  the  leffer  planetary 
inequalities,  the  aberration  of 
4  F  light 
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light,  and  nutation  of  the 
earth'saxis,&c.  33.  Corrects 
the  lunar  and  other  tables, 
and  makes  a  vaft  number  of 
celeftial  obfervations,  ib. 

Briggs,  Henry,  improves  the 
logarithmic  tables  of  Napier, 
and  conftrufts  much  larger 
ones,  28. 

Brightnefs  of  the  fun  and  fixed 
ftars  compared,  199. 

Brydone,  Mr  Patrick,  his  obfer- 
vation  of  the  velocity  of  a 
comet,  184.  His  conjectures 
concerning  comets  without 
tails,  187. 

C. 

Calippus  invents  a  period  of  76 
years,  11. 

Cajfmi  diftinguifhes  himfelf  as 
aftronomer-royal  at  Paris,  33. 
Difcovers  the  latellites,  belts, 
&c.  of  Saturn,  3r.  His  ob- 
fervations on  the  fpots  of  Ve- 
nus, 66.  His  conclufions 
concerning  the  revolution  of 
that  planet  on  her  axis,  69. 

•  Difpute  betwixt  his  fon  and 
Bianchinion  this  fubjeft,  73. 
Has  a  view  of  the  fatellite 
of  Venus,  74.  Obferves  the 
fpots  on  Mars,  80.  An  ob- 
fervation  of  his  concerning 
the  atmofphere  of  Mars  doubt- 
ed by  Mr  Herfchel,  90.  His 
obfervation  on  the  tail  of  the 
comet  of  1680,  115.  His 
explanation  of  the  zodiacal 
light,  124. 

CaJJiopeia :  A  new  ftar  appears 
in  that  conftellation  in  1572, 
45.  Conjectures  concerning 
it  by  Mr  Pigot,  47. 

Celeflial /paces  void  of  all  fen- 
fible  matter,  261. 

Centre  of  gravity  :  Sun  and  pla- 
nets revolve  about  a  common 
one,  and  why,  297.  Place  of 
the  common  centre  of  gra- 
vity betwixt  the  earth  and 
moon,  306. 

Centripetal forces  explained257. 
How  they  may  occafion  the 
revolution  of  a  body  round  a 
centre,  258.  And  caufe  it 
<lefcribe  a  curve  of  any  kind, 
259.  Proved  to  extend 
throughout  the  folar  fyftem, 
265.  Differently  denomi- 
nated according  to  the  bodies 
in  which  they  aft,  266. 

Chaldaa,  a  proper  country  for 
agronomical  obfervations,  6. 

Chaldeeans  difpute  with  the  E- 
gyptians  the  honour  of  being 


A 


R       O      N       O       M 


the  firft  cultivators  of  aftro- 
nomy,  6.  Extreme  antiqui- 
ty of  their  obfervations,  ib. 
Account  of  their  aftronomi- 
cal  knowledge  from  Petavi- 
us,  ib. 

Chanceler,  an  Englishman,  dif- 
covers the  diagonal  method 
of  dividing  quadrants,  25. 

Chappe's  obfervations  on  the 
tranfit  of  Venus,  79. 

China  fuppofed  to  have  been 
peopled  by  Noah,  2. 

Chinefe  :  Why  fo  early  inftruft- 
ed  in  the  knowledge  of  aftro- 
nomy,  2  .  Said  to  derive  it 
from  their  firft  emperor  Fohi, 
fuppofed  to  be  Noah,  ib. 
Their  names  for  the  figns  of 
the  zodiac,  3.  Divide  the 
heavens  into  28  conftellations 
ib.  Method  of  delineating 
thefe  conftellations,  ib.  Were 
early  acquainted  with  the 
pole  ftar,  mariner's  com- 
pafs,  &c.  ib.  Said  to  have 
calculated  a  great  number 
of  eclipfes,  ib.  Enormous 
errors  in  fome  of  their  cal- 
culations, ib.  P.  Gaubil's  ac- 
count of  their  aftronomical 
knowledge,  ib.  Du  Halde's 
account  of  Tcheu-cong's  ob- 
fervatory,  ib.  Have  an  a- 
ftronomical  tribunal,  ib.  A- 
ftronomy  now  in  a  very  low 
ftate  among  them,  and  why, 
ib. 

Chiron  the  Centaur  makes  a  ce- 
leflial fphere,  11. 

Clairault,  Mr.  his  accuracy  in 
calculating  the  return  of  the 
comet  in  1759,  I02- 

Clark,  Dr.  A  ftar  obferved  by 
his  father  through  the  fpace 
betwixt  the  ring  and  body  of 
Saturn,  104. 

Climates  fettled  by  Pytheas  of 
Marfeilles,  11. 

Clock,  aftronomical,  how  ufed, 
496.  How  adjnfted  by  the 
fun's  tranfit  over  the  meri- 
dian, 501. 

Clufter  of  ftars  :  MrHerfchel's 
diftinftion  betwixt  this  and  a 
place  of  the  heavens  crowded 
with  them,  223. 

Cole's  hypothefis  concerning  co- 
mets, 188. 

Comets  fuppofed  by  fome  of  the 
Chaldeans  to  be  permanent 
bodies  revolving  like  the  pla- 
nets, 6.  Suppofed  by  others 
to  be  only  meteors,  ib.  Call- 
ed wandering  ftars  by  Pytha- 


goras, 11.  Comet  of  ijoo 
obferved  by  Warner,  21 .  The 
return  of  one  predicted  by 
Dr  Halley,  33.  General  ac- 
count of  their  appearance  to 
the  naked  eye,  43.  Four 
hundred  and  fifty  fuppofed  to 
belong  to  our  folar  fyftem, 
ib.  Have  a  fplendor  inferior 
to  the  other  heavenly  bodies, 
and  are  apt  to  lofe  great  part 
of  it  fuddenly,  ib.  Their 
appearance  through  tele- 
fcopes,  no.  Are  furround- 
ed  with  atmofpheres  of  a 
prodigious  fize,  in.  Have 
fometimes  different  phafes 
like  the  inoon,  ib.  Dr  Long's 
account  of  them,  112.  Their 
heads  feem  to  be  compofed 
of  a  folid  nucleus  and  fur- 
rounding  atmofphere,    no, 

112.  Nucleus  fometimes 
breaks  in  pieces,  no,  112. 
Are  generally  furniflied  with 
luminous  tails  which  diftin- 
guilh  them  from  other  ftars, 
43,  112.  Different  ap- 
pearances of  their  tails  ex- 
plained   and   accounted  for, 

113.  Called  bearded  comets 
when  the  tail  hangs  down- 
wards, 114.  Extreme  length 
of  the  tails  of  fome  comets, 

114.  179.  Hevelius  obferves 
the  comet  of  1665  to  caft  a 
fhadow  on  its  tail,  115.  This 
obfervation  difputed  by  Mr 
Hooke,  ib.  Comet  of  1680 
approaches  within  a  fixth 
part  of  the  fun's  diameter  to 
his  furface,  116.  Account 
of  the  comet  of  1 744,  n°  1 1 7. 
Was  thought  capable  of  di- 
fturbing  the  motion  of  Mer- 
cury, but  did  not,  ib. 
Shown  to  be  incapable  of  do- 
ing fo  by  Dr  Bctts  of  Ox- 
ford, ib.  Account  of  the 
different  changes  it  under- 
went, ib.  Undulation  of  our 
atmofphere  caufes  the  tails  of 
comets  feem  to  fparkle,  and 
lengthen,  and  fhorten,  ib. 
Why  the  comet  of  1759 
made  fnch  an  inconfiderable 
appearance,  118.  Hevelius's 
account  of  the  appearances 
of  different  comets,  no,  115, 
117,  118.  Suppofed  to  be 
the  forerunners  of  various 
calamities,  162.  Held  by 
fome  of  the  ancient  Greeks 
to  be  planets,.  163./  Suppo- 
fed   by  Ariftotlc  to  be  nie- 
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tcors,  164.  This  opinion 
contradifted  by  Seneca,  who 
foretold  that  their  true  na- 
ture and  motions  would  be 
difcovered,  ib.  Only  one 
fpecies  of  them  exifts,  i6j. 
Their  appearances  vary  by 
reafon  of  their  fituation,  &c. 
ib.  Suppofed  by  Kepler  and 
Bodin  to  be  animals  or  fpi- 
rits,  166.  By  Bernoulli  to 
be  the  fatellites  of  a  diftant 
planet,  167.  Tycho  Brachc 
revives  the  true  doftrine  con- 
cerning them,  168.  Few 
comets  have  a  diurnal,  but 
all  an  annual  parallax,  ib. 
Suppofed  by  fome  to  move  in 
ftraight  lines,  ib.  By  Kep- 
ler, in  parabolic  trajectories, 
ib.  Demonftrated  by  New- 
ton to  move  in  very  eccentric 
eclipfes,  169.  Foundation  of 
Dr  Halley's  prediction  of 
the  return  of  comets,  1  70, 
190.  Periodical  times  of  dif- 
ferent comets  determined, 
171.  May  fometimes  be  in- 
vifible  during  their  periheli- 
on, by  reafon  of  their  being 
above  our  horizon  in  the 
day-time,  172.  Ancient  ob- 
fervation of  a  comet  in  this 
fituation  during  an  eclipfe  of 
the  fun,  ib.  Why  more  co- 
mets are  feen  in  the  hemif- 
phere  turned  towards  the  fun 
than  in  that  removed  from 
him,  1 73.  Great  differen- 
ces in  the  eccentricities  of 
the  orbits  of  different  comets, 
as  well  as  of  their  velocities 
in  them,  174.  Planes  of 
fome  of  their  orbits  almoft 
perpendicular  to  others,  ib. 
Suppofed  by  Hevelius  to  be 
tranfparent,  175.  Demon- 
ftrated by  Newton  to  be  0- 
paque  bodies  reflecting  the 
fun's  light,  ib.  Are  of  dif- 
ferent magnitudes  and  at  dif- 
ferent diftances,  but  mod  fre- 
quently fmaller  than  the  earth 
176.  Computations  of  the 
diftances  and  diameters  of 
fome  of  them,  ib.  Eclipfes 
fuppofed  to  be  occafioned  by 
them,  177.  Their  tails  fup- 
pofed by  Tycho  Brache,  Des 
Cartes,  and  others,  to  be  oc- 
cafioned by  refraction,  178, 
779.  By  Newton  to  be  a 
vapour  raifed  by  the  heat 
of  the  fun,  ib.  By  Mai- 
ran,  to  be  formed  of  the  fun's 
at- 
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atmofphere,  179.  By  de  la 
Lande,  to  be  occafioned  by 
the  rarefaction  of  their  own 
atmofpheres,  ib.  Objections 
to  Newton's  opinion  by  Mr 
Rowning,  ib.  By  Dr  Ha- 
milton of  Dublin,  who  fup- 
pofes  their  tails  to  be  ftreams 
of  electric  matter,  180.  Sir 
Ifaac's  account  defended,  18 1. 
Objections  to  Dr  Hamilton's 
hypothefis,  182.  Prodigious 
velocity  of  a  comet  obferved 
by  Mr  Brydone,  184.  Of 
that  of  1680,  according  to 
Sir  Ifaac  Newton,  179.  Ex- 
cefllve  heat  of  that  comet, 
according  to  the  fame  author, 
i8y,  186.  Doubted  by  Dr. 
Long,  185.  The  deluge  fup- 
pofed  by  Whifton  to  be  oc- 
cafioned by  a  comet,  ib.  Ap- 
parent changes  in  the  comets 
attributed  by  Newton  to  their 
atmofpheres,  186.  He  fup- 
pofes  that  the  comet  of  1680 
mud  at  lad  fall  into  the  fun, 
ib.  That  water  and  a  kind 
of  vital  fpirit  are  derived  from 
the  tails  of  comets,  ib.  Co- 
mets without  tails  fuppofed 
by  Mr  Brydone  always  to  fall 
into  the  fun,  187.  Comets 
fuppofed  by  Mr  Cole  to  be 
fubject  to  the  attraction  of 
different  centres,  188.  How 
to  calculate  their  periodical 
times,  189.  Difference  be- 
tween the  calculations  of  Mr 
Euler  and  thofe  of  Newton 
and  Halley,  ib.  Comet  of 
1744  fecmed  to  move  in  a 
parabola,  ib.  Periodical  times 
of  comets  may  be  changed 
by  the  attraction  of  the  pla- 
nets or  other  comets,  191. 
Comets  fuppofed  by  Des 
Cartes  to  be  without  the  fo- 
lar  fyftem,  298.  Demon- 
ftrated  by  Newton  to  pafs 
thro'  the  planetary  regions, 
and  to  be  generally  invilibleat 
a  fmaller  diftance  than  Jupi- 
ter, 299.  His  explanation  of 
their  motions  and  directions 
how  to  calculate  them,  30c, 
301.  Why  they  move  in 
places  fo  different  from  thofe 
of  the  planets,  ib. 

Comitarium,  492. 

Conflagration,  general, fuppofed 
by  Whifton  to  be  occafioned 
by  a  comet,  2S5. 

Conjunction  of  Saturn  and  Ju- 
piter, obferved  by  Tycho  in 


A 


R      O      N      O      M 


1563,  24.  Explanation  of 
the  conjunctions  and  oppo- 
fitions  of  the  planets,  320. 

Confequence,  motion  in, explain- 
ed, 292. 

Conflellations  of  the  Chinefe, 
how  marked,  3.  A  number 
of  ftars  arranged  in  them  by 
the  Chaldeans,  6.  Moft  of 
them  fuppofed  by  Sir  Ifaac 
Newton  to  be  invented  about 
the  time  of  the  Argonautic 
expedition,  8.  Ufes  of  this 
divifion  of  the  heavens,  403. 
Catalogue  of  them,  406. 

Copernicus  revives  the  Pytha- 
gorean fyftem  of  aftronomy, 
22.  Determines  the  perio- 
dical time  of  the  moon,  422. 

Curve    of    any   kind  may  be 
defcribed   by  a  body   acted 
upon  by  projectile  and  cen- 
tripetal forces,  259. 
D. 

Darknefs  at  our  Saviour's  cruci- 
fixion fuppofed  to  be  owing 
to  an  eclipfe  by  a  comet,  1 77. 
Could  not  be  owing  to  a  fo- 
lar  eclipfe  by  the  moon,  450. 

Declination  of  the  fun  :  Improv- 
ed tables  of  it  conftructed 
by  Mr  Wright,  26.  Decli- 
nation of  the  celeftial  bodies 
explained,  31?.  How  to 
compute  the  declination  of  the 
fun,  411. 

De  la  Lande  objects  toDr  Wil- 
fon's  theory  of  thefolarfpots, 
136.  The  Doctor's  reply 
to  his  objections,  137.  Re- 
marks on  La  Lande's  theo- 
ry, 197.  His  opinion  con- 
cerning the  tails  of  comets, 
185. 

Deluge  fuppofed  by  Whifton  to 
be  occafioned  by  a  comet, 
185. 

Den f ties  of  the  heavenly  bo- 
dies how  determined,  310. 

Des  Cartes  objects  to  the  pro- 
ject of  a  reflecting  telefcope, 
13.  His  opinion  concerning 
the  tails  of  comets,  179. 
His  fyftem  overthrown  by 
Newton,  261. 

Diagonals,  method  of  dividing 
quadrants,  &c.  by  them  in- 
vented byChanctieranEng- 
lifhman,  25.  Is  not  exact 
unlefs  curved  diagonals  be 
made  life  of,  ib. 

Dialling'm  ufe  among  the  Chal- 
deans long  before  the  Greeks 
had  any  knowledge  of  it,  6. 

Diameters,   apparent,    of    the 


planets  differ  at  different 
times,  326.  Computation 
of  their  different  diameters, 
ib. 

Dilatation  of  the  moon's  orbit 
how  caufed,  285. 

Diretl  motions  of  the  planets 
explained,  323. 

Dot  land' 's  achromatic  telefcope  s  : 
Caution  to  be  obferved  in 
ufing  them,  144. 

Druids  fuppofed  to  have  been 
well  fkilled  in  aftronomy,  11. 

Dunn's  account  of  the  folar 
fpots,  62.  His  obfervations 
on  the  tranfit  of  Venus,  78. 
His  hypothefis  concerning 
variable  ftars,  196.  His  ex- 
planation of  the  horizontal 
moon,  375. 
E. 

Earth  fuppofed  to  be  fpherical 
by  the  Egyptians,  6.  Its 
rotation  on  its  axis  taught 
byHicetastheSyracufian,  11. 
A  great  circle  of  it  meafured 
by  Eratofthenes  by  means  of 
a  gnomon,  12.  A  degree  of 
it  meafured  again  by  order  of 
of  the  caliph  Al  Mamun,  17. 
True  figure  of  the  earth  dif- 
covered  by  Newton,  34.  A 
degree  meafured  under  the 
equator  and  near  the  poles 
by  order  of  the  king  of 
France,  ib.  Revolves  with 
the  moon  about  a  common 
centre  of  gravity,  278.  Ef- 
fects of  its  motion  on  the 
apparent  motions  of  the  pla- 
nets, 324.  Its  diftance  from 
the  fun,  velocity  in  its  orbit, 
&c.  333.  Proofs  of  its  mo- 
tion, 334.  From  the  propor- 
tional decreafe  of  gravity, 
335.  Objections  from  the 
parallelifm  of  its  axis  anfwer- 
ed,  3  36.  Proof  of  its  motion 
from  the  aberration  of  light, 
337.  Objection  from  the 
apparent  motion  of  the  fun 
anfwered,  340.  Proof  from 
the  fpheroidal  figure  of  the 
earth,  341.  From  the  celef- 
tial  appearances  as  viewed 
from  different  planets,  343. 
Objection  from  the  perpen- 
dicular defcent  of  bodies  an- 
fwered, 344.  Its  diurnal 
motion  illuftr.ued  by  experi- 
ment, 345.  Appears  a  moon 
to  the  inhabitants  of  our 
moon,  352.  Has  a  fpherical 
figure,  and  cafts  a  conical 
fhadow,  427,  429. 
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E in  Tonnes  obkrves  three  lunar 
eclipfes  with  the  iitnioft  accu- 
racy, by  which  the  quantkyof 
the  moon's  acceleration  has 
fince  been  delcrmined,  17. 

Eclipfes  obferved  by  the  Chi- 
nefe, and  madeufeofby  them 
to  fettle  their  chronology,  3. 
Of  Jupiter's  fatellitcs,  97. 
At  what  time  thefe  eclipfes 
are  vifible,  102.  Moon  fome- 
times  difappears  when  eclip- 
fed,  146.  A  luminous  ring 
feen  round  the  moon  in  the 
time  of  total  eclipfes  in  the 
fun,  149.  A  comet  feen 
during  the  time  of  a  folar 
eclipfe,  172.  Sometimes  oc- 
cafioned by  comets,  177. 
Eclipfes  particularly  defined, 
426.  Why  there  are  fo  few 
eclipfes,  430.  Their  appear- 
ances determined  from  the 
motion  of  the  moon's  nodes, 
431.  A  complete  revolu- 
tion of  eclipfes  in  223  luna- 
tions after  the  fun,  moon, 
and  nodes,  have  once  been  in 
a  line  of  conjunction,  ib.  To 
know  when  the  fame  eclipfe 
returns  again,  432.  Eclip- 
fes of  the  fun  which  happen 
when  the  moon  is  in  the  af- 
cending  node  come  in  at  the 
north,  pole,  and  in  the  de- 
fending node  at  the  fouth, 
ib.  Exemplified  from  the 
folar  eclipfe  in  1764,  n°  433. 
And  from  that  of  1748,  n° 
434.  All  the  phenomena  of 
a  fingle  eclipfe  completed  m 
about  tooo  years,  435.  Sel- 
dom more  than  two  remark- 
able appearances  of  the  fame 
eclipfe    during   this  period, 

436.  Example   of  eclipfes 
coming  in  by  the  north  pole, 

437.  Very  ancient  eclipfes 
cannot  be  calculated  by  our 
tables,  438.  Eclipfes  in  a  year 
cannot  be  fewer  than  two,  or 
more  than  feven,  439.  Ec- 
lipfes of  the  fun  more  fre- 
quent than  thofe  of  the  moon, 
ib.  Why  more  lunar  ec- 
lipfes are  obferved  than  folar, 
440.  Total  and  annular  eclip- 
fes explained,  441.  Illuftra- 
tion  of  the  beginning  and 
ending  of  a  folar  eclipfe,  443. 
How  the  apppearance  of  ec- 
lipfes is  affected  by  the  pofi- 
tion  of  the  earth's  axis,  444* 
Of  the  duration  of  eclipfes  in 
different  parts  of  the  earthj 

4  F  2  445. 
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445.  Lunar  eclipfes  ex- 
plained, 446.  Why  the  moon 
is  generally  vifible  when  ec- 
lipfedj  447.  Difficulty  in  ob- 
ferving  lunar  eclipfes,  448. 
Ufe  of  eclipfes  in  determin- 
ing the  longitude  of  places, 
449.  Method  of  conftruct- 
ing  tables  for  the  calculation 
of  eclipfes,  451.     Directions 

-  for  their  ufe,  452.  Requi- 
fites  for  projecting  an  eclipfe 
of  the  fun,  461.  Geometri- 
cal projection  of  an  eclipfe 
of  the  fun,  470.  Projection 
of  lunar  eclipfes,  471.  Fre- 
quency of  the  eclipfes  of  Ju- 
piter's fatellites,  482.  Ac- 
celeration of  thefe  eclipfes 
not  owing  to  the  motions  of 
the  fatellites  them felves,  485. 

Ecliptic,  its  obliquity  deter- 
mined by  Albategnius  to  be 
23°  35'j  n°  17.  Settled  by 
Pnrbach  at  230  33,',  n°  19. 
The  fame  with  the  heliocen- 
tric circle  of  the  earth,  or 
that  in  which  it  revolves 
round  the  fun,  312.  Called 
the  ecliptic  becaufe  the  fun 
and  moon  are  near  it  when 
eclipfed,  ib.  Its  obliquity 
found  to  decreafe,  407.  How 
to  find  the  obliquity  of  it, 
409.  To  find  the  fun's  place 
in  it,  411. 

Egypt,  a  proper  country  for  a- 
ftronomical  obfervations  on 
account  of  the  purity  of  the 
air,  6. 

Egyptians,  their  knowledge  in 
aflronomy,  6.  Suppofed  by 
Herodotus  to  have  been  in- 
ftructed  in  the  fcience  by  Se- 
foftris,  ib.  Knew  the  true' 
figure  of  the  earth,  the  caufe 
of  eclipfes,  &c.  ib.  At- 
tempted to  meafure  the  mag- 
nitudes of  the  earth  and  fun, 
but  by  very  erroneous  me- 
thods, ib.  Their  knowledge 
of  aflronomy  entirely  loft  in 
the  lime  of  the  emperor 
Auguflus,  ib. 
Eleflric  matter  cannot  be  ma- 
naged but  by  allowing  it  to 
direct  its  own  motions,  182. 
Is  capable  of  making  a  vio- 
lent refiftance  in  certain  cafes, 
ib. 

Equal  altitude  inflrument  de- 
fcribed,  502. 

Equation    of  time    explained, 

383. 
Equatorial feclordeknbcd^c)^. 
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Equatorial  or  portable  ob/irva- 

tory  defcribed,  504. 
Equinoxes,  preceflion  of  them 
explained,    348.     Caufe    of 
their  anticipation,  349. 

Eratoflhenes  attempts  to  mea- 
fure a  degree  of  the  earth's 
circumference,  12. 

Eternity  of  the  world  difproved 
from  the  fyftem  being  evi- 
dently perifhable,  272. 

Eudoxus  firft  introduces  geome- 
try into  aflronomy,  11. 

Euler,  difference  between  his 
calculations  and  thofe  of 
Newton  and  Halley  concern- 
ing the  periodical  return  of 
the  comet  of  1680,  11  °  189. 

Europe,  aflronomy  revived  in 
it,  18. 

Eccentricity  of  the  moon's  orbit 
found  out  by  Hipparchus, 
14.  Of  the  orbits  of  the 
different  planets,  255.  In- 
equality in  the  eccentricity 
of  the  moon's  orbit  occafion- 
ed  by  the  motion  of  her  apo- 
geon,  296.  How  to  del  er- 
mine the  eccentricity  of  the 
earth's  orbit,  41J. 
F. 

Falling  bodies,  calculation  of 
their  velocity,  277. 

Fatio's  obfervations  on  the  fo- 
lar  eclipfe  in  1706,  n°  149. 

Fergufou's  explanation  of  the 
horizontal  moon,  374.  His 
method  of  drawing  a  meri- 
dian line,  376. 

Ferner's  obfervations  on  the 
tranfit  of  Venus,  78. 

Final  caufes,  Nicholfon's  opi- 
nion on  them,  160. 

Fixed  Stars.     See  Stars. 

F/amftead  appointed  aftrono- 
mer-royal  at  Greenwich,  33. 
Makes  a  catalogue  of  the 
ftars,  ib.  His  computation 
of  the  height  of  the  moon's 
atmofphere,  149. 

Fouchy's  obfervations  on  the 
tranfit  of  Venus,  78. 

French  aflronomers,  their  im- 
provements, 3  J. 

Full  moon,  how  to  calculate  the 
time  of  it  by  the  tables,  454, 
455,  456,  457. 
G. 

Caber,  the  Arabian,  founds  the 
prefent  method  of  trigono- 
metry, 1 7. 

Galileo  firft  brings  telefcopes  to< 
any  perfection,  27.  Difco- 
vers  the  uncommon  fhape  of 
Saturn,  103.     Difcovers  the 


fpots  on  the  fun,  58.  His 
method  of  meafuring  the 
height  of   the  lunar  moun- 


tains, 


141. 


Guaging  the  heavens,  Mr  Her- 
fchel's  method  of  doing  fo, 
210,  220. 

Geocentric  latitude  of  afuperior 
planet,  how  found,  316. 

Geometry  firft  introduced  into 
aflronomy  by  Eudoxus,  11. 

Georgium  Sidus,  a  new  planet, 
40.  Hiftory  of  its  difcove- 
JJ>  32§ j  frfeq-  Computa- 
tions of  its  diitance,  330. 

Globe  :  the  firft  made  by  A- 
naximander,  10.  The  courfe 
of  the  fun,  &c.  exhibited  in 
a  globe  by  Pythagoras,  11. 

Globe,  improved  celeftial  one, 

493- 

Grahavi  makes  great  improve- 
ments in  mathematical  in- 
ftruments,  32. 

Gravity  firft  alfumed  as  a  mo- 
ving principle  by  Kepler,  26. 
Moon  retained  in  her  orbit 
by  it,  2 7 J.  Its  properties 
demonftrated  by  pendulums, 
303.  To  determine  its  power 
on  any  planet,  309. 

Greeks  :  their  knowledge  in 
aflronomy,  8.  Improved  by 
Thales,  9.  By  Anaximan- 
der,  &c.  10. 

Gregory,  James,  of  Aberdeen, 
firft  (hows  how  a  reflecting 
telefcope  might  be  conftruct- 
ed,  31. 

H. 

Hadley  improves  the  reflecting 
telefcope,  and  invents  the 
reflecting  quadrant,  32. 

Halley,  Dr  fucceeds  Mr.  Flam- 
ftead  as  aftronomer-royal,  33. 
Difcovers  the  acceleration  of 
the  moon,  ib.  His  hiftory 
of  new  liars,  4J.  His  ac- 
count of  a  folar  eclipfe  in 
1 715,  1  jo.  Predicts  the 
return  of  comets,  170,190. 

Hamilton,  Dr.  of  Dublin,  his 
hypothefis  concerning  the 
tails  of  comets,  180. 

Harveji-moon  accounted  for, 
370.  Why  the  fame  phe- 
nomenon is  not  obferved  a* 
other  times,  371. 

Heavens,  Mr  Wollafton's  me- 
thod of  making  a  map  of 
them,  55.  Mr  Herfchel's 
opinion  concerning  their  con- 
struction, 202,  214.  They 
cannot  be  properly  repre- 
fented  by  a  fpheix,  ib.    His 
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method   of  meafuring  their 
dimenfions,  220. 

Heliocentric  circles  of  the  pla- 
nets, the  fame  with  their  or- 
bits round  the  fun,  311.  He- 
liocentric latitude  of  any  bo- 
dy defined,  31$. 

Hercfchel's  account  of  the  fpots 
on  the  planet  Mars,  82. 
Makes  great  difcoveries  in 
the  ftarry  regions,  119.  And 
a  vaft  number  of  nebulas, 
117.  His  obfervations  on 
the  height  of  the  lunar 
mountains,  143.  Difcovers 
volcanoes  in  the  moon,  145. 
Solution  of  the  celeftial  phe- 
nomena on  his  hypothefis  of 
the  conftruction  of  the  hea- 
vens, 208.  His  method  of 
guaging  the  heavens,  210. 
His  account  of  the  interior 
conftruction  of  the  heavens, 
214.  Length  of  the  line  by 
which  he  meafnres  the  dU 
menfions  of  the  heavens,222. 
Arguments  in  favour  of  his 
h)'pothefis  from  the  obferva- 
tions of  Mr  Mayer,  241. 

Hevelius,  a  celebrated  aftrono- 
roer  of  Dantzic,  30.  Ac- 
count of  his  obfervations,  ib. 
His  difpute  with  Dr  Hooke 
about  telefcopic  fights,  ib. 
Dr  Halley  pays  him  a  vifitin 
order  to  decide  it,  ib.  Ex- 
treme accuracy  of  the  in- 
ftruments  of  Hevelius,  ib. 
His  account  of  the  folar 
fpots,  59,  61.  His  method  of 
meafuring  the  height  of  the 
lunar  mountains,  141.  His 
opinions  concerning  comets, 
175,  186. 

Hipparchus  difcovers  the  mo- 
tions of  the  ftars  from  the 
obfervations  of  Timocbaris 
and  Aryftillns,  12.  Firft  ap- 
plies himfelf  to  the  ftudy  of 
all  the  parts  of  aflronomy,. 
14.  Difcovers  the  orbits 
of  the  planets  to  be  eccen- 
tric, ib.  Collects  accounts, 
of  eclipfes,  forms  theories  of 
the  celeftial  motions,  and  at- 
tempts to  calculate  the  fun's 
diftance,  ib.  This  method 
particularly  explained,  38 
Its  infufficiency  fhown,  388 

Hirft's  obfervations  on  the  a 
mofphere  of  Venus,  78 

Hooke's  difpute  with  Hevelius 

about  the  fuperiority  of  te 

lefcopic  fights,  30.  Obferve 

the  motion  of  a  fpot  on  th 

di' 
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difk  of  Jupiter,  92. 
Horizontal  7/ioo>i  explained  by 
Al  Hazen,  17.     By  Mr  Fer- 
guSon,   374.     By  Mr  Dunn, 

375- 

Horizontal  parallax  of  the 
moon,  how  to  find  it,  375. 

Horrox  firft  obferves  the  tranfit 
of  Venus  over  the  fun's  difk 
in  1639,  n°  29. 

Huygens  makes  great  improve- 
ments in  the  conftru&ion  of 
telefcopes,  31.  Difcovers 
the  ring  of  Saturn,  104.  His 
fuppofition  concerning  the 
planetary  inhabitants  critici- 
fedby  Dr  Long,  157. 

Hydra,  account  of  a  variable 
Star  in  that  conftellation,  50. 
I. 

Indentation,  how  a  fpot  may  ap- 
pear to  make  one  in  the  fun's 
limb,  138. 

Indians,  their  great  progrefs  in 

■  aftronomy  according  to  Mr 
Bailly,  4.  Extreme  anti- 
quity of  their  obfervations, 
ib.  Inferior  planets,  how 
to  find  their  geocentric  pla- 
ces, 322. 

Inflrmnents :  great  inaccuracy 
of  thofe  formerly  ufed  by  a- 
ftronomers,  20.  Apian  folves 
aftronomical  problems  by 
means  of  them  alone,  22. 
Great  accuracy  of  thofe  of 
Hevelius,  30.  Firft  improv- 
ed in  England,  32. 

Jofephus,  his  fentiments  con- 
cerning the  aftronomy  of  the 
antediluvians,  x. 

Irregularities  arifing  from  the 
motion  of  the  moon  in  an 
ellipfis,  290.  Sir  Ifaac  New- 
ton's computation  of  them, 

297. 

ya/i/^r'sfatellites  difcoveredby 
Galileo,  27.  His  apparent 
diameter  meafured  by  Heve- 
lius and  Halley,  31.  Accu- 
rate tables  of  the  motions  of 
his  fatellites  compofed  by 
Wargentin,  35;.  His  belts 
firft  difcovered  by  Fontana, 

91.  Sometimes  parallel  to 
one  another,  and  at  other 
times  not,  ib.  The  motion 
of  the  planet  on  his  axis  de- 
termined by  the  motion  of 
fpots  appearing  in  the  belts, 

92.  Has  no  difference  of 
feafons,  94.  Is  attended  by 
four  moons  or  fatellites,  95. 
Thefe  in  their  revolutions 
snake  a  Small  angle  with  die 
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orbit  of  their  primary,  ib. 
Their  greateft  latitude  only 
2°  55'  ib.  Their  diftances 
and  periodical  times,  96.  At 
what  times  they  appear  di- 
rect, retrograde,  &c.  ib.  Of 
their  occultations  and  eclip- 
fes,  97.  Appear  like  lucid 
fpots  on  the  body  of  their 
primary ,  when  palling  be  twixt 
us  and  it,  ib.  Sometimes 
appear  as  dark  fpots  in  that 
cafe,  98.  This  fuppofed  to 
be  owing  to  fpots  on  their 
bodies,  ib.  Vary  alfo  in 
their  light  and  apparent  mag- 
nitude from  the  fame  cauf'e, 
99.  Sometimes  feem  lefs 
than  their  fliadows,  ib.  Ap- 
pear always  round,  without 
putting  on  any  of  the  phafes 
of  our  moon,  ib.  In  what  cafes 
their  (hadows  may  be  feen  on 
the  diikof  Jupiter,ioo.Three 
of  them  eclipfed  ineveryrevo- 
lution,  101.  At  what  times 
the  eclipfes  and  occultations 
of  thefe  moons  become  vi- 
fible  tons,  102.  Of  the  light 
enjoyed  by  Jupiter  and  the 
other  fuperior  planets,  162. 
His  day  equivalent  to  3330 
times  our  moon-light,  162. 
Comets  retarded  in  their 
courfe  by  the  attraction  of 
this  planet,  191.  Effect  of 
this  attraction  on  the  comet 
of  i63r,  ib.  The  motion 
of  Saturn  likewife  influenced 
by  it,  269.  The  power  of 
his  attraction  difcovered  by 
the  revolutions  of  his  fatel- 
lites, 274.  This  planet  con- 
tains 158J  times  as  much 
matter  as  the  earth,  309. 
but  is  4^.  times  lefs  denfe, 
310.  How  to  find  the  lon- 
gitude of  places  on  earth  by 
the  eclipfes  of  Jupiter's  fa- 
tellites, 482,  et  feq.  Fre- 
quency of  thefe  eclipfes,  ib. 
The  fatellites  never  eclipfe 
one  another,  ib.  At  what 
times  the  immerfions  or  e- 
merfions  are  to  be  obferved, 
483.  See  Belts  and  Eclipfes* 
K. 

Keill's  method  of  finding  the 
diftance  of  the  fun  by  ob- 
serving exactly  the  phafisof 
the  moon,  392.  Infufficiency 
of  it  (bowed,  393. 

Kepler,  his  difcoveries  concern- 
ing the  planetary  motions, 
»6.     Imagines    the    planets 


and  comets  to  be   animated 
beings,    166.      Shows    that 
the  comtis  do  not  move  in 
ftraight  lines,  168, 
L. 

La  Caille  conftructs  excellent 
folar  tables,  allowing  for  the 
attraction  of  the  planets,  36. 
Determines  the  parallax  of 
the  fun  not  to  be  above  ten 
leconds,  ib. 

Latitude  of  any  phenomenon, 
its  diftance  from  the  ecliptic, 
31J.  How  to  find  the  lati- 
tude of  any  place  on  earth, 
408.  To  find  the  latitudes 
of  the  ftars,  413. 

Lexel  profeflbr  at  Peterfburgh, 
his  obfervations  on  the  Geor- 
gium  Sidus,  330. 

Libration  of  the  moon,  an  ap- 
parent inequality  in  her  mo- 
tion, owing  v>  her  equable 
revolution  on  her  axis,  420. 

Lightning,  fuppofed  to  be  fre- 
quent in  the  moon,  153. 

Light,  its  progreflive  motion 
difcovered  by  the  eclipfes  of 
Jupiter's  fatellites,  33.  Why 
it  is  not  refracted  by  the 
moon's  atmofphcre,  148. 
That  enjoyed  by  the  fuperior 
planets  compared  with  our 
day,  162.  In  what  cafes  it 
may  be  fuppofed  to  return 
to  the  body  that  emits  it, 
198.  Its  aberration,  337. 
Its  velocity,  338,  484. 

Local  zodiac  explained,  318. 

Logarithmic  tables,  by  whom 
compofed,  28. 

Logarithms,  faid  to  be  known 
by  the  Prince  of  HefTe  be- 
fore they  were  difcovered  by 
Napier,  23.  Of  their  difco- 
very  by  the  latter,  26. 
Long,  Dr  his  opinion  of  the 
obfervations  concerning  the 
atmofphere  of  Venus,  79. 
His  explanation  of  the  difap- 
pearance  of  the  fifth  Satel- 
lite of  Saturn,  108.  His  ac- 
count of  comets,  112.  Of 
the  fpots  of  the  fun, 59.  His 
conjectures  concerning  them, 
127.  Suppofes  that  fome 
of  the  dark  fpots  of  the 
moon  may  be  feas,  146.  His 
anfwer  to  the  arguments  a- 
gainft  a  lunar  atmofphere, 
147.  His  opinion  on  the 
plurality  of  worlds,  157.  His 
conjectures  why  comets  may 
Sometimes  be  invifible  in 
their  perihelion,  1 72. 
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Longitude,  the  method  of  dis- 
covering it  at  lea,  by  the  ap- 
pulfes  of  ihc  moon  10  fixed 
ftars  propofed  by  Warner, 
21.  Of  difcovering  the  lon- 
gitudes of  places  on  earth  by 
the  eclipfes  of  Jupiter's  fatel- 
lites, 27,  482.  What  fatel- 
lites are  moft  proper  for  this 
purpofe,  ib.  Warner's  me- 
thod brought  to  perfection 
by  Nevil  Mafkelyne,  36. 
Longitudes  of  the  celeftial 
bodies  defined,  319.  Longi- 
tude eafily  found  by  the  lu- 
nar inhabitants,  354.  How 
to  find  the  longitudes  of  the 
ftars,  413. 

Louvil/e's  obfervations  on  a  lu- 
minous ring  round  the  moon 
iii  a  folar  eclipfe,   152^ 

Lunar  inhabitants,    how  they 

can  meafure  the  year,  353. 

M. 

Mairan's  opinion  concerning 
the  tails  of  comets,   179. 

Map  of  the  heaven's,  MrWol- 
lafton's  method  of  conftruct- 
ing  one,  55. 

Maraldi's  obfervations  on  the 
fpots  of  Mars,  80.  Obferves 
belts  on  his  difk,  ib. 

Mariners  compafs  early  known 
to  the  Chinefe,  3. 

jyjars  firft  obServed  on  his  difk 
by  Caffini,  who  determines 
his  revolution  in  24  hours 
40'  n°  80.  Erroneously  fup- 
pofed by  others  to  revolve 
only  in  13  hours,  ib.  Ma- 
raldi's obfervations  on  them, 
ib.  His  belts  fometimes  pa. 
rallel  to  his  equator,  and 
fometimes  not,  ib.  Bright 
fpots  about  his  poles,  81. 
Mr  HerSchel's  account  of 
theSe  Spots,  82.  The  circle 
of  motion  of  the  north  polar 
fpot  at  fome  diftance  from 
the  pole  itfelf,  83.  Not  fo 
with  the  fouth  polar  fpot,  ib. 
Exact  pofition  of  the  poles 
of  this  planet,  84.  Of  the 
feafons  in  Mars,  8j.  How 
to  compute  the  declination  of 
the  fun  on  this  planet,  ib. 
A  considerable  refemblance 
betwixt  the  earth  and  Mars, 
86.  The  white  Spots  about 
the  poles  SuppoSed  to  be  oc- 
casioned by  Snow,  87.  Has 
a  fpheroidal  form,  88.  Dif- 
ference betwixt  his  equatorial 
and  polar  diameters,  89.  Of 
his  atmofphere,  90.  Denfity 
of 
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of  it  probably  over-rated,  ib. 
His  parallax,  394. 

Majkslyne,  Mr . N evil,  fucceeds 
Mr  Blifs  in  the  office  of  a- 
ftronomer-royal,  36.  His 
account  of  the  proper  mo- 
tions of  feveral  flars,  237. 
His  detection  of  errors  in  the 
obfervation  of  very  fmall  an- 
gles, 339. 

Maupertius,  his  conjectures 
concerning  the  appearance 
and  difappearance  of  flars, 
165. 

Mayer,  extraordinary  exactnefs 
of  his  tables,  35.  Account 
of  fome  of  his  obfervations 
on  moving  flars,  241. 

Mechanical  paradox  defcribed 
by  Mr  Fergufon,  49  t. 

Mercury,  appearance  of  that 
planet  to  the  naked  eye,  40. 
Sometimes  appears  as  a  dark 
fpot  in  the  face  of  the  fun, 
63.  Has  the  phafis  of  the 
moon,  64.  Thought  to  be 
in  danger  from  the  comet 
of  1 744,  n°ii7.  The  heat 
about  the  polar  regions  of 
this  planet  poffibly  may  not 
be  greater  than  that  of  the 
■warmer  regions  of  the  earth, 
i6r. 

Meridian  line :  Fergufon's  me- 
thod of  drawing  one  376. 
Another  more  exact,  377. 

Merfennus  founds  the  Royal  A- 
cademy  of  Sciences  at  Paris, 
30.  Propofes  a  reflecting  te- 
lefcope,  31. 

Meto?i  invents  a  cycle  of  19 
years,  11. 

Mexica?is  :  their  method  of  di- 
viding the  year,  &c.  j. 

MichelPs  -conjectures  concern- 
ing the  nature  of  the  fixed 
flars,  197. 

Micrometer  firfl  applied  to  te- 
lefcopes  by  MrAuzout,  31. 
The  fame  invented  before  by 
Mr  Gafcoigne,  ib.  Object- 
glafs  micrometer  invented  by 
Mr  Short,  32. 

Milky-way  :  its  white  colour 
afcribed  by  Pythagoras  to  a 
number  of  fmall  flars,  11. 
Refolved  entirely  into  fmall 
liars  by  Mr  Herfchel's  tele- 
fcope,  203.  Incredible  num- 
ber of  ilars  obferved  in  it,  ib. 
Why  it  feems  to  furround 
the  heavens,  207.  Of  the 
fun's  place  in  it,  209.  Why 
every  ftar  in  this  ilratum  will 
have  its  own  milky  way,  ib. 
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Montaigne  obfervesthe  fatellite 
of  Venus  at  the  tranfit  in 
1 76 1,  n°  76. 

Montanere'%  account  of  changes 
among  the  fixed  flars,  46. 

Moon  comes  into  the  fame  fi- 
tuation  with  regard  to  the 
nodes,  apogee,  &c.  once  in 
600  years,  1.  Her  motion 
difcovered  by  the  Chaldeans 
not  to  be  uniform,  6.  Canfe 
of  her  eclipfes  known  to  the 
Egyptians,  ib.  Held  to  be 
an  opaque  body  reflecting 
the  rays  of  the  fun  by  Tha- 
les,  9.  And  by  Pythagoras, 
ir.  Said  to  be  habitable 
by  him  and  Anaxagoras,  10, 
11.  The  fpots  and  phafes 
of  the  moon  obferved  by  He- 
velius,  30.  Occultation  of 
Jupiter  obferved  by  him  and 
Dr  Halley,  ib.  Her  appa- 
rent motion,  38.  Appear- 
ance through  a  telefcope,  63. 
Great  inequalities  on  her 
furface,  140.  Method  of 
meafuring  the  height  of  her 
mountains,  141. Their  height 
greatly  over-rated,  142.  Mr 
Herfchel's  obfervations  on 
them,  143.  His  method  of 
meafuring  their  height,  ib. 
Volcanoes  difcovered  in  the 
moon,  1 4 J.  Conjectures  con- 
cerning her  fubflance,  146. 
Suppofed  by  fome  to  have 
an  obfcure  light  of  her  own, 
ib.  Sometimes  difappears  en- 
tirely in  the  time  of  a  lunar 
eclipfe,  ib.  Remarkable  ap- 
pearances in  1 703,  ib.  Spots 
on  her  difk  generally  fuppo- 
fed  to  be  hollows,  ib.  Some 
of  them  thought  by  Dr  Long 
and  others  to  be  water,  ib. 
Whether  the  moon  has  any 
atmofphere,  147.  The  light 
cannot  be  refracted  by  this 
atmofphere  on  account  of  its 
rarity,  148.  Exiflence  of  an 
atmofphere  argued  from  the 
a  ppearance  of  a  luminous  ring 
about  the  moon  in  a  total  e- 
clipfe  of  the  fun,  1 49.  Ob- 
fervations on  an  eclipfe  of 
this  kind  in  1 706,  ib.  Cap. 
Stanyan's  obfervations  at 
Bern  in  Switzerland,  ib.  Fa- 
tio's  obfervations  at  Geneva, 
ib.  Flamflead  from  thefe  ob- 
fervations concludes  the  lunar 
atmofphere  to  be  180  geo- 
graphical miles  high,  ib.  Caf- 
lini's  general  account  of  this 


eclipfe  from  a  number  of  re- 
lations, ib.  Dr  Halley's  ac- 
count of  a  folar  eclipfe  in 
1715,  n°  1  jo.  Obferves 
flafhes  like  lightning  to  pro- 
ceed from  the  dark  edge  of 
the  moon,  151.  Louville's 
obfervations  on  this  eclipfe, 
ib.  Suppofes  the  flafhes  to 
be  real  lightning,  153.  Great 
height  of  the  moon's  atmo- 
fphere accounted  for,  154* 
All  the  phenomena  other- 
wife  folved  by  the  French 
academicians,  155.  Whe- 
the  the  light  of  the  fixed 
flars  is  refracted  in  palling 
by  the  moon,  156.  Maral- 
di's  conclufion  againft  a  lu- 
nar atmofphere,  ib.  Moon 
moves  round  the  earth  in  an 
ellipfis,  273.  Retained  in 
her  orbit  by  the  power  of 
gravity,  275.  Her  motion 
particularly  explained,  276. 
Moves  with  the  earth  about 
a  common  centre  of  gravity, 
278.  Inequalities  in  her  mo- 
tion explained,  282.  Comes 
neareft  the  earth  when  leafl 
attracted  by  it,  284.  Caufe 
of  the  dilatation  of  her  orbit, 
285.  Plane  of  her  orbit 
changed  by  the  action  of  the 
fun,  286.  Nodes  of  her  or- 
bit explained,  287.  Incli- 
nation of  her  orbit,  288.  Ir- 
regularities arifmg  from  her 
motion  in  an  ellipfis,  290. 
Her  apogeon  and  perigeon 
explained,  291.  Motion  of 
her  apogeon  determined,294. 
Inequality  of  it  occafions  an 
inequality  of  the  eccentricity 
of  her  orbit,  296.  Newton's 
computation  of  the  lunar  ir- 
regularities, 297.  General 
account  of  her  motions,  &c. 
350,  et  feq.  Her  phafes  ex- 
plained, 3JI,  3J5.  Deline- 
ated, 424.  Never  appears 
perfectly  round,  356.  Agree- 
able reprefentation  of  her 
phafes,  357.  Delineation  of 
her  path  round  the  fun,  359. 
Her  path  always  concave  to- 
wards the  fun,  360.  Why 
her  edge  al  waysappears  even, 
362.  Revolution  of  her  nodes, 
372.  To  find  her  horizon- 
tal parallax,  384.  The  befl 
method  as  recommended  by 
Mr  Fergufon,  385.  Diffi- 
culties in  the  calculation  of 
her  place  in  her  orbit,  419. 
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Moves  equably  on  her  axis, 
which  occafions  an  apparent 
inequality  called  her  liira- 
tion,  420.  Irregularities  of 
her  motion  explained  by  Sir 
Ifaac  Newton,  421.  Her 
periodical  time  difcovered  by 
Copernicus,  422.  Her  diur- 
nal and  horary  motion,  how 
found,  423.  Place  of  her 
nodes  how  found,  425.  Her 
figure  fpherical,  428.  Figure 
of  her  fhadow  conical,  429. 
Why  more  eclipfes  of  the 
moon  than  of  the  fun  are  ob- 
ferved, 440.  Excefs  of  the 
lunar  above  the  folar  diame- 
ter, 441.  Extent  of  her 
fhadow  and  penumbra,  442. 
Why  (he  is  viiible  when  e- 
clipled,  447.  Projection  of 
eclipfes  of  the   moon,  471. 

Moon-light  long  in  winter  at  the 
poles,  373. 

Motions,  apparent,  of  the  pla- 
nets explained,  323. 
Mountains  of  the  moon.  See 
Moon.  Attraction  of  ter- 
reflrial  mountains  difcovered 
by  the  mathematicians  fent 
to  meauire  a  degree  of  the 
earth,  34. 

Mural  arch  defcribed,  497. 
N. 

Napier,  baron  of  Merchiflon, 
invents  logarithms,  26. 

Navigation :  Aflronomy  firfl 
applied  to  its  purpofes  by  the 
Phoenicians,  7. 

Nebulce,  whitifh  fpecks  in  tbe 
heavens,  focalled,  120.  Great 
numbers  of  them  difcovered 
by  Mr.  Herfchel,  ib.  Plane- 
tary nebulas,  why  fo  called, 
ib.  Refolved  into  a  multi- 
tude of  fmall  ftars  by  Mr. 
Herfchel's  telefcope,  212.' 
Are  arranged  into  flrata,  213. 
Variety  of  fhapes  affumed  by 
them,  214.  Obfervations  on 
them  by  Mr.  Herchel,  2 1 5. 
Conjectures  concerning  their 
formation,  216.  Arguments 
from  obfervations  on  them, 
that  the  univerfe  is  compo- 
fed  of  nebulas,  218.  Extent 
of  the  nebulas  in  which  we 
live,  224. 

New-moon,  how  to  calculate  the 
time  of  it,  4J2,  453. 

Ne-wton,  Sir  Ifaac,  makes  the 
firfl  reflecting  telefcope,  31. 
Reforms  the  theoretical  part 
of  aflronomy,  ib.  His  opi- 
nion concerning  the  fan  and 
fixed 
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fixed  ftars,  122.  Determines 
the  true  paths  of  the  comets, 
169.  His  opinion  concern- 
ing their  bodies,  175.  Of 
their  tails,  179.  Of  the 
changes  which  apparently 
take  place  in  them,  186.  Of 
the  appearance  of  new  liars, 
194.  Explanation  of  the  fo- 
lar  fyftem  on  his  principles, 

253,  ttfif. 

Nicholfon  on  final  caufes,  160. 
Nodes  of  the  planets  explained, 

254,  317.  Of  the  moon's 
orbit,  2S7.  Motion  of  them 
explained,  289.  Revolution 
of  thofe  of  the  moon,  372. 
How  to  find  the  place  of  the 
moon's  nodes,  425. 

Nonagefimal  degree  explained, 
358. 

Nonius,  his  method  of  dividing 
quadrants  by  means  of  con- 
centric circles,  22. 

Noon  :  How  to  find  the  exact 
time  of  it,  378. 
O. 

Occupations  of  Jupiter's  fatel- 
litcs,  when  they  happen,  97. 
102.  Of  the  ftars  by  the 
moon,  156. 

Oldenburg  founds  the  Royal  So- 
ciety at  London,  30. 

Orbits  of  the  planets  defcribed, 

2J4- 

Orrery,  a  kind  of  one  invented 
by  Archimedes.  13.  Row- 
ley's defcribed,  487.  Fergu- 
fon's,  488.  How  to  rectify 
the  orrery,  and  place  the 
planets  in  their  proper  fitua- 
tions,  490. 

Ofymandyas,  a  celebrated  Egyp- 
tian monarch,  his  tomb  de- 
fcribed, 6. 

P. 

Parallax  of  the  fixed  ftars  beft 
found  by  means  of  double 
ftars,  399.  To  find  the  ho- 
rizontal parallax  of  the  moon 
384,  385.  Various  methods 
of  finding  the  parallax  of  the 
fun,  386 — 392.  All  of  them 
infafficient,  393.  By  the 
parallax  of  Mars  or  Venus, 
394,  395.  How  to  com- 
pute his  diftance  from  his 
parallax,  396. 

Particles  of  matter  attract  each 
other  according  to  the  fame 
law  obferved  in  other  bodies, 

Pendulums  :  The  laws  of  gra- 
vity explained  by  them,  303. 
Perigeon  of  the  moon  explain- 
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ed,   291.     Of  the    planets, 
325. 

Perihelion  of  the  planets  ex- 
plained, 2J4. 

Periodical  times  of  the  planets, 
how  found,  414. 

Phafes.     See  Moon. 

Phoenicians  firft  apply  aftrono- 
my  to  navigation,  57. 

Pigot,  Mr  Edward,  his  account 
of  variable  ftars,  47. 

Planetarium,  Jones's,  defcrib- 
ed, 489. 

Planetary  nebulse.  See  Nebu- 
la. 

Planets,  law  of  their  motion 
difcovered  by  Kepler,  26. 
Why  fo  called,  40.  Appa- 
rent magnitudes,  &c.  40, 
41,  42.  See  Mercury,  Ve- 
nus, See. 

Plato  embraces  the  Ptolemaic 
fyftem  of  aftronomy,  11. 

Plurality  of  worlds,  arguments 
for  and  againft  it,  157. 

Pole-ftar  known  to  the  Chi- 
nefe,  3.  Height  of  it  at 
Samarcand  390  3  J 23//,n°  17. 
Seems  immoveable  in  the 
heavens,  39. 

Poles,  long  moonlight  in  win- 
ter at  them,  373. 

PreceJJion  of  the  equinoxes 
pointed  out  by  Warner,  21. 
Explained,  348. 

Ptolemy,  his  fyltem  of  aftrono- 
my,  16. 

Purbach's  difcoveries,   18. 

Pytheas,  an  ancient  aftronomer 
of  Marfeilles,  travels  to 
Thule  to  fettle  the  climates, 
11. 

O. 

Quadrant  of  an  enormous  fize 
belonging  to  Ulug  Beg,  17. 
Tycho  Brache  makes  one  ca- 
pable of  obferving  fingle  mi- 
nutes, 21.  Reflecting  qua- 
drant invented  by  Hadley, 
32.  An  inftrument  of  the 
fame  kind  formerly  propofed 
by  Sir  Ifaac  Newton,  ib. 
Aftronomical  quadrant  de- 
fcribed, 497.  Portable  one 
defcribed,  498. 
R. 

Reciprocal  duplicate  proportion 
explained,  264. 

Refleiling  telefcope  propofed  by 
Marfe.nnus,  31.  Carried  in- 
to execution  by  Sir  Ifaac 
Newton,  32. 

Refraftion  firft  treated  of  by 
Al  Hazen,  17. 

Refrangibility,  different,  of  the 


rays  of  light,  an  obftacle  to 
the  improvement  of  tele- 
fcopes,  3 1 . 

Revolution  of  a  body  round  a 
centre  explained,  258. 

Regiomontauus,  an  excellent  a- 
aftronomer,  20. 

Ricciolus's  method  of  finding 
the  fun's  parallax,  391.  In- 
fuffkient,  393. 

Robinfon,  Profeflbr,  his  account 
of  the  Georgium  Sidus,  32S, 
etfeq. 

Rowning's  objection  to  Sir  Ifaac 
Newton'shypothcfis  concern- 
ing the  tails  of  comets,  1 79. 

Royal  Society  founded  by  Ol- 
denburg, 30. 
S. 

Saros  a  Chaldean  period  of  223 
lunations,  6. 

Satellites.  See  Venus,  Jupiter, 
Saturn,  and  Georgium  Sidus. 

Saturn  difcovered  by  Huygens 
to  be  encompafled  by  a  ring, 
31,  104.  Account  of  its 
appearances,  ib.  The  ring 
probably  revolves  on  its  axis, 
105.  Belts  difcovered  on 
him,  106.  Is  attended  by 
five  fatellites,  107.  Account 
of  their  diftances  and  perio- 
dical times,  ib.  Are  very 
fcldom  eclipfed,  ib.  Fifth 
fatellitefometimesdifappears, 
ro8.  Affects  the  periodical 
times  of  comets  by  its  at- 
traction, 191.  Has  irregu- 
larities in  its  motion  unac- 
countable on  the  principles 
of  gravitation,  269. 

Scheiner's  account  of  the  fo- 
lar  fpots,  61. 

Scheuchzer's  account  of  a  folar 
eclipfe,  149. 

Seafons  of  the  year  particularly 
explained,  345,  346. 

Secondary  planets,  theirmotions 
explained,  273,  et  feq. 

Semifa  luminofa.  See  Zodia- 
cal light. 

Serpentarius,  a  new  ftar  ap- 
pears   in   that  conftellation, 

AS- 

Short  obferves  the  fatellite  of 
Venus,  7J. 

Sidereal  fyftem,  proofs  of  ours 
being  a  nebula,  221.  Side- 
real year  has  366  days,  181. 

Solar  fyftem,  velocity  of  its  fup- 
pofed  motion,  233. 

Solflices,  fummer  and  winter, 
explained,  345. 

Spherical  conchoid,  a  new  curve 
defcribed  by  Mr  Herfchel> 
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244. 


Spots.     See  Sun,  Jupiter,  &c. 

Stanyan,  Captain,  his  observa- 
tions on  a  folar  eclipfe,   149. 

Stars,  fixed,  their  motion  in 
longitude  difcovered  by  Hip- 
parchus,  12.  Catalogue  of 
fixed  ftars  made  by  him,  iy. 
Another  by  Ulug  Beg,  I  7. 
Places  of  400  of  them  fettled 
by  the  Landgrave  of  HefTe, 
23.  Another  catalogue  made 
by  Tycho  Brache,  24.  Thefe 
ftars  feemingly  deftructible 
and  generable,  44.  Dr  Hal- 
ley's  hiftory  of  new  ones, 
45.  Montanere's  account 
of  changes  among  them,  46. 
Mr  Pigot's  remarks  on  thofe 
which  change  their  luftre, 
47,  et  feq.  Number  of  fixed 
ftars  greatly  incrcafed  by  tc- 
lefcopes,  119.  Of  their  oc- 
cultations  by  the  moon,  156. 
Suppofed  to  be  funs,  192. 
Conjectures  concerning  the 
variable  liars,  194,  195,  196, 
201,  23J.  Mr  MichelTs 
conjectures  concerning  their 
nature,  197.  Comparifon 
of  their  brightnefs  wiih  that 
of  the  fun,  199.  Some  ftars 
fnppofed  to  be  fatellites  of 
others,  197.  Their  fnppo- 
fed motion,  and  that  of  the 
folar  fyftem,  237,  et  feq. 
Theirdiftance  immeafurable, 
398.  Why  they  fcem  fo 
big  to  the  naked  eye,  399. 
Their  different  magnitudes, 
400.  Tclefcopic  ftars,  401. 
Unformed  ftars,  402. 

Star-gauge.     See  Gauging. 

Strata.     See  NebuU. 

Sun,  his  diftance  determined 
by  Ariflarchus,  12.  By  E- 
ratofllienes,  ib.  His  appa- 
rent motion,  37.  Account 
of  his  appearance  through 
telefcopes,  his  fpots,  and  con- 
jectures concerning  them,  58 
et  feq.  T2I  etfeq.  See  alfo 
Moon,  Ecliptic,  Declination, 
ire. 

Superior  planets.  See  Mars, 
Jupiter,  Saturn,  and  Geor- 
gium Sidus. 

Swan,  variable  ftar  in  that  con- 
ftellation, 51,  52,  53. 
T. 

Telefcope s  introduced  into  aflro- 
nomy  by  Galileo,  27.  Their 
improvement,  31. 

Telefcopic  lights  invented  by 
Hooke,  30, 

Thales. 


6oo 

Thales  improves  the  aftronomy 
of  the  Greeks,  9. 

Thunder  and  lightning  frequent 
in  the  moon,  153. 

Tides:  their  caufe  difcovered 
by  Kepler,  26,  363.  Parti- 
cularly explained  by  Sir  I- 
faac  Newton,   363,  et  feq. 

Time-keeper  firft  propofed  by 
Gemma  Frifms  for  finding 
the  longitude  at  fea,  22. 

Timocharis.     See  Aryjlillus. 

Traufit-i/iftrument  defcribed, 
job. 

Trigonometry  improved  by  the 
Arabians,   17. 

Triplicate,  proportion  explain- 
ed,  293. 

Tycho  Brache,  a  celebrated  Da- 
nifh  aftronomer,  account   of 

his  difcoveries,   2  J. 
V.  U. 

Venus  known  by  Pythagoras  to 
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be  the  morning  and  evening 
ftar,  11.  Her  tranlit  over 
the  fun  firft  obferved  by  Mr 
Horrox,  29.  Spots  difco- 
vered on  her  difk  by  Burra- 
tini,  6j.  Obfervations  of 
Caflini  and  others  on  them, 
66,  et  feq.  Difpute  concern- 
ing the  revolution  on  her 
axis,  73.  Of  her  fatellite, 
74 — 77.  Of  her  atmofphere, 
78,  79.  Of  the  quantity  of 
heat  this  planet  enjoys,  161. 
Of  her  parallax,  395. 

Ulfig  Beg,  his  obfervatory  and 
magnificent  apparatus,  17. 
Makes  a  catalogue  of  the 
ftars,  ib. 

Un'werfe,  Mr  Herfchel's  opi- 
nion of  its  conftruction,  202. 

Umverfal  equatorial  defcribed, 
504. 


Volcanoes.     See  Moon. 

Uraniburg, Tycho  Brache'sob- 
fervatory  defcribed,  25. 
W. 

Wargentin  compofes  exact,  ta- 
bles of  the  motions  of  Jupi- 
ter's fatellites,  35. 

Warner's  difcoveries  and  im- 
provements, 21. 

Wax-candle,  its  flame  8000 
times  lefs  bright  than  the 
fun,  199. 

Weight  of  bodies  increafes  to- 
wards the  poles  342. 

Whale,  variable  ftarin  that  con- 
ftellation,  48. 

Whijlon,  his  hypothefis  concern- 
ing the  general  deluge  and 
conflagrawoii,  i8j. 

Wilfon,  Dr,  his  account  of  the 
folar  fpots,  61.  His  invefti- 
gation  of  their  nature,  133, 
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'  et  feq.  Reply  to  De  la 
Lande's  objections,  317.  Re- 
marks on  Le  la  Lande's 
theory  of  thefe  fpots,  1 39. 

Wollajlon's  method  of  making 
a  map  of  the  heavens,  55.  His 
account  of  the  folar  fpots, 
61.  Objections  to  Dr  Wil- 
fon's  theory  with  his  reply, 
137. 

Y. 

Tear :  how  the  lunar  inhabi- 
tants canmeafure  theirs,  344. 
Z. 

Zodiac,  how  divided  by  the 
Chinefe,  3.  Comets  are  not 
confined  within  its  limits, 
170.  Definition  of  it,  312. 
How  divided,  318. 

Zodiacal  light,  conjectures  con- 
cerning it,  124. 


Aft  rope- 
Wells 

II 
Aftruc. 


AST 

ASTROPE- wells,  near  Banbury  in  Oxfordfiiire, 
are  recommended  as  excellent  in  female  obftructions, 
the  gravel,  hypochondriac,  and  fimilar  diforders.  The 
water  is  a  briik,  fpirituous,  pleafant-talted  chalybeate, 
and  is  alfo  gently  purgative.  It  fhould  be  drank  from 
three  to  five  quarts  in  the  forenoon. 

ASTROSCOPE,  a  kind  of  aftronomical  inftrument, 
compofed  of  two  cones,  on  whofe  furface  the  conftella- 
tions,  with  their  ftars,  are  delineated,  by  means 
whereof  the  ftars  may  eafily  be  known.  The  aflro- 
fcope  is  the  invention  of  William  Schukhard,  former- 
ly profeflbr  of  mathematics  at  Tubingen,  who  pub- 
liflied  a  treatife  exprefsly  on  it  in  1698. 

ASTRUC  (John),  a  celebrated  phyfician,  was 
born  in  the  year  1684,  at  the  little  town  of  Savoy,  in 
the  province  of  Languedoc.  His  father,  who  was  a 
proteftant  clergyman,  beftowed  particular  pains  upon 
the  earlieft  part  of  his  education.  After  which  he 
went  to  the  univerfity  of  Montpelier,  where  he  was 
created  mafter  of  arts  in  the  year  1700.  He  then  be- 
gan the  ftudy  of  medicine  ;  and,  in  two  years,  ob- 
tained the  degree  of  bachelor,  having,  upon  that  oc- 
cafion,  written  a  diflertation  on  the  caufe  of  fermen- 
tation, which  he  defended  in  a  very  fpirited  manner. 
On  the  25th  of  January  1 703  he  was  created  doctor  of 
phyfic  ;  after  which,  before  arriving  at  extenfive  prac- 
tice, he  applied  to  the  ftudy  of  medical  authors,  both 
ancient  and  modern,  with  uncommon  aulduity.  The 
good  effedts  of  his  ftudy  foon  appeared ;  for,  in  the 
year  1 710,  hepublifheda  treatife  concerning  mufcular 
motion,  from  which  he  acquired  very  high  reputation. 
In  the  year  171 7,  he  was  appointed  to  teach  medicine 
at  Montpelier  ;  which  he  did  with  fuch  perfpicuity  and 
eloquence,  that  it  was  univerfally  faid  he  had  been 
born  to  be  a  profefTor.  His  fame  foon  rofe  to  fuch  a 
height,  that  the  king  afligned  him  an  annual  falary; 
and  lie  was,  at  the  fame  time,  appointed  to  fuperintend 
the  mineral  waters  ill  the  province  of  Languedoc.  But 
as  Montpelier  did  not  afford  fufficient  fcope  for  his 
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afpiring  genius,  he  went  to  Paris  with  a  great  ftock  of  Afturia. 
manufcripts,  which  he  intended  to  publiih,  after  fub-  v— -v— 
jecling  them  to  the  examination  of  the  learned.  Soon 
after,  however,  he  left  it,  having  in  the  year  1729 
accepted  the  office  of  firft  phyfician  to  the  king  of  Po- 
land, which  was  then  offered  to  him.  His  flay  in  Po- 
land, however,  was  but  of  Ihort  duration,  and  he  a- 
gain  returned  to  Paris,  Upon  the  death  of  the  cele- 
brated GeofFroy,  in  the  year  1731,  he  was  appointed 
Regius  Profeflbr  of  medicine  at  Paris.  The  duties  of 
this  office  he  difcharged  in  fuch  a  manner  as  to  anfwer 
even  the  mofl  fanguine  expectations.  He  taught  the 
practice  of  phyfic  with  fo  great  applaufe,  as  to  draw 
from  other  univerfities  to  that  of  Paris  a  great  con- 
courfe  of  medical  ftudents,  foreigners  as  well  as  na- 
tives of  France.  At  the  fame  time  he  was  not  more 
celebrated  as  a  profeflbr  than  a  practitioner.  And, 
even  at  an  advanced  age,  he  perfifted  with  unwearied 
afliduity  in  that  intenfe  Audy  which  firft  raifed  his  re- 
putation. Hence  it  is,  that  he  has  been  enabled  to 
tranfmit  to  pofterity  fo  many  valuable  monuments  of 
his  medical  erudition.  He  died,  univerfally  regretted, 
on  the  15th  of  May  1766,  in  the  82d  year  of  his 
age. 

ASTURIA,  an  ancient  kingdom  of  Spain,  fub- 
dued  by  Auguflus  emperor  of  Rome. — The  inhabi- 
tants of  this  country,  along  with  thofe  of  Cantabria, 
aflerted  their  liberty  long  after  the  reft  of  Spain  had 
received  the  Roman  yoke.  So  great  was  their  defire 
of  liberty,  that,  after  being  clofely  flint  up  by  the  Ro- 
man army,  they  endured  the  mofl  terrible  calamities  of 
famine,  even  to  the  devouring  of  one  another,  rather 
than  fubmit  to  the  enemy.  At  length,  however,  the 
Afturians  were  for  furrendering:  but  the  Cantabrians 
oppofed  this  meafure,  maintaining  that  they  ought  all 
to  die  fword  in  hand  like  brave  men.  Upon  this  the 
two  nations  quarrelled,  notwithftanding  their  defperatc 
fituation;  and  a  battle  enfuing,  10,000  of  the  Aftu- 
rians were  driven  to  the  intreuchnieiua  of  the  Romans, 

whom 
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Anurias  whom  they  begged  in  the  moft  moving  manner  to  re- 
It  ceive  them  on  any  terms  they  pleafed.  But  Tiberius 
Afylum.^  [ne  emperor's  fon-in-law  refufing  to  admit  them  into 
the  camp,  fome  of  thefe  unhappy  people  put  an  end  to 
their  lives  by  falling  upon  their  own  fwords  ;  others 
lighting  great  fires  threw  themfelvcs  into  them,  while 
fome  poifoned  themfelves  by  drinking  the  juice  of  a 
venomous  herb. 

The  campaign  being  put  an  end  to  by  winter,  the 
next  year  the  Afturians  fummoned  all  their  ftrength 
and  refolution  againft  the  Romans;  but  notwithstand- 
ing their  utmoft  efforts  of  valour  and  defpair,  they  were 
entirely  defeated  in  a  moft  bloody  battle  which  lafted 
two  days,  and  for  that  time  entirely  fubdued.  A  few 
years  afterwards  they  rebelled,  in  conjunction  with  the 
Cantabrians  ;  but  were  foon  reduced  by  the  Romans, 
who  maflacred  moft  of  the  yonngmen  that  werecapable 
of  bearing  arms.  This  did  not  prevent  them  from  re- 
volting anew  in  a  fhort  time  afterwards  ;  but  without 
fuccefs,  being  obliged  to  fubmit  to  the  Roman  power, 
till  the  fubverfion  of  that  empire  by  the  Goths. 

Asturias,  anciently  the  kingdom  of  Afturia,  is  now 
.  a  principality  of  modern  Spain,  bounded  by  Bifcay  on 
the  eaft,  Galicia  on  the  weft,  Caftile  and  Old  Leon 
on  the  fouth,  and  the  fea  on  the  north.  Its  greateft 
length  is  about  no  miles,  and  its  breadth  $4.  On 
the  fouth  it  is  feparated  from  Caftile  and  Old  Leon  by 
high  mountains  covered  with  woods.  The  province  is 
tolerably  fertile,  but  thinly  inhabited.  The  inhabi- 
tants value  themfelves  much  on  being  defcended  from 
the  ancient  Goths.  Even  the  poor  peafants,  who  are 
fain  to  go  to  feek  work  in  other  provinces,  call  them- 
felves illuftrious  Goths  and  Mountaineers,  thinking  it 
ignominious  to  marry  even  with  great  and  rich  families 
of  another  race.  This  pride  is  flattered  by  the  refpecT; 
paid  them  by  the  reft  of  the  nation,  and  the  privileges 
beftowed  upon  them  by  the  government.  The  here- 
ditary prince  of  Spain  is  ftyled  prince  of  the  Anurias. 
The  moft  remarkable  places  in  this  principality  are 
Oviedo,  Gyon,  Santillana,  and  St  Andero. 

ASTYAGES,  fon  of  Cyaxares,  the  laft  king  of 
the  Medes.  He  dreamed  that  from  the  womb  of  his 
daughter  Mandane,  married  to  Camby fes king  of  Perfia, 
there  fprnng  a  vine  that  fpread  itfelf  over  all  Afia.  She 
being  with  child,  he  refolved  to  kill  the  infant  as  foon 
as  born.  Its  name  was  Cyrus  ;  and  Harpagus,  being 
fent  to  deftroy  it,  preferved  it :  which  Aftyages  after 
a  long  time  hearing  of,  he  caufed  Harpagus  to  eat  his 
own  fon.  Harpagus  called  in  Cyrus,  who  dethroned  his 
grandfather,  and  thereby  ended  the  monarchy  of  the 
Medes.     See  Media  and  Persia. 

ASTYANAX,  the  only  fon  of  Hector  and  Andro- 
mache. After  the  taking  of  Troy,  he  was  thrown 
from  the  top  of  a  tower  by  Ulyffes's  orders. 

ASTYNOMI,  in  Grecian  antiquity,  magiftrates  in 
Athens,  correfponding  to  the  sediles  of  the  Romans; 
they  were  ten  in  number.    See  ^Edile. 

ASYLUM,  a  fan&uary,  or  place  of  refuge,  where 
criminals  (helter  themfelves  from  the  hands  of  juftice. 
The  word  is  compounded  of  the  primitive  particle  a, 
and  <ruKaa,  J  hurt ;  becaufe  no  perfon  could  be  taken 
out  of  an  afylum  without  facrilege. 

The  afyla  of  altars  and  temples  were  very  ancient ; 
and  likewife  thofe  of  tombs,  ftatnes,  and  other  monu- 
ments of  confiderable  perfonages.  Thus,  the  temple  of 
Vol.  II. 


Diana  at  Ephefus  was  a  refuge  for  debtors,  the  tomb  of  Afjlam 
Thefeus  for  Haves.     Among  the  Romans,  a  celebrated        II 
afylum  was  opened  by  Romulus  between  the  mounts  Pa.Afyndctop. 
latine  and  Capitoline,  in  order  to  people  Rome,  for  a!l>~~v      ' 
forts  of  perfons  indifcriminately,  fugitive  flaves,  debt- 
ors, and  criminals  of  every  kind.     The  Jews  had  their 
afyla  ;  the  moft  remarkable  of  which  were,  the  fix 
cities  of  refuge,  the  temple,  and  the  altar  of  burnt- 
offerings. 

It  was  cuftomary  among  the  Heathens  to  allow  re- 
fuge and  impunity  even  to  the  vileft  and  moft  flagrant 
offenders  :  fome  out  of  fuperftition,  and  others  for  the 
fake  of  peopling  their  cities :  and  it  was  by  this  means, 
and  with  ftich  inhabitants,  that  Thebes,  Athens,  and 
Rome,  were  firft  flocked.  We  even  read  of  afylums 
at  Lyons  and  Vienne  among  the  ancient  Gauls  ;  and 
there  are.  fome  cities  in  Germany  which  flill  preferve 
the  ancient  right  of  afylum.  Hence  on  the  medals  of 
feveral  ancient  cities,  particularly  in  Syria,  we  meet 
with  the  infeription  A2TAOI,  to  which  is  added  iepat. 
This  quality  of  afylum  was  given  them,  according  to 
M.  Spanheim,  in  regard  to  their  temples,  and  to  the 
gods  revered  by  them. 

The  emperors  Honorius  and  Theodofius  granting 
the  like  immunities  to  churches,  thebiihops  and  monks 
laid  hold  of  a  certain  tract  or  territory,  without  which 
they  fixed  the  bounds  of  the  fecular  jurifdiclion  :  and 
fo  well  did  they  manage  their  privileges,  that  convents 
in  a  little  time  became  next  akin  to  fortreffes  ;  where 
the  moft  notorious  villians  were  in  fafety,  and  braved 
the  power  of  the  magistrate. 

Thefe  privileges  at  length  were  extended  not  only  to 
the  churches  and  church-yards,  but  alfo  to  the  bilhops 
houfes  ;  whence  the  criminal  could  not  be  removed 
without  a  legal  afllirance  of  life,  and  an  entire  remiffion 
of  the  crime.  The  reafon  of  the  extenfion  was,  that 
they  might  not  be  obliged  to  live  altogether  in  the 
churches,  &c.  where  feveral  of  the  occasions  of  life 
could  not  be  decently  performed. 

But  at  length  thefe  afyla  or  fancluaries  were  alfo 
(tripped  of  moft  of  their  immunities,  becaufe  they  ferved 
to  make  guilt  and  libertinage  more  bold  and  daring.  In 
England,  particularly,  they  were  entirely  abolifhed. 
See  Sanctuary. 

ASYMMETRY,  the  want  of  proportion  between 
the  parts  of  any  thing  ;  being  the  contrary  of  fymmc- 
try. 

ASYMPTOTE,  in  geometry,  a  line  which  conti- 
nually approaches  nearer  to  another;  but,  though  con- 
tinued infinitely,  will  never  meet  with  it:  Of  thefe  are 
many  kinds.  In  ftriftnefs,  however,  the  ttxmafyviptotes 
is  appropriated  to  right  lines,  which  approach  nearer 
and  nearer  to  fome  curves  of  which  they  are  faid  to 
be  afy?nptotes  ;  but  if  they  and  their  curves  are  inde- 
finitely continued,  they  will  never  meet.  See  Coxic 
Sections. 

ASYNDETON,  in  grammar,  a  figure  which  omits 
the  conjunctions  in  a  fentence.  As  in  veni,  vidi,  vici, 
where  et  is  left  out :  or  in  that  of  Cicero  concerning 
Catiline,  abiit,  excejjit,  evafit,  erupit :  or  in  that  verfe 
of  Virgil, 

Ferte  citi  flam-mas,  date  vela,  impellite  remos. 

Afyndeton  ftands  oppofed  to  polyfyndeton,  where  the 
copulatives  are  multiplied. 

4  G  ATABULUS, 
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Atabulus  ATA3ULUS,  in  phyfiology,  a  provincial  wind  in 
Apulia,  of  a  dry  pinching  quality,  and  very  noxious  in 
,  its  effects.  The  ancient  natnralifts  fpeak  of  the  Ata- 
bulus  in  terms  of  horror,  on  account  of  the  ravage  it 
made  among  the  fruits  of  the  earth,  which  it  fcorched 
or  withered  up. 

ATABYRIS,  a  very  high  mountain  in  the  ifland 
of  Rhodes,  on  which,  according  to  Strabo  and  Dio- 
dorus  Si  cuius,  there  flood  a  temple  of  Jupiter  Ata- 
byrius,  whofe  worihip  a  colony  of  Rhodians  carried 
into  Sicily,  where  a  temple  was  built  to  the  fame  deity 
at  Agrigentum. 

ATALANTA,  an  ifland  in  the  Euripus  of  Eubcea, 
near  the  Locri  Opuntii,  faid  to  have  been  originally  a 
city  of  the  Locri,  but  torn  from  the  continent  in  the 
time  of  an  earthquake,  and  during  an  irruption  of 
mount  JEtna.  This  happened  in  the  fourth  year  of 
the  93d  Olympiad,  in  the  reign  of  Artaxerxes  Mne- 
mon  (Pliny,  Orofius). 

ATALANTIS,  Atlantica,  or  Atlantis.  See 
Atlantis. 

ATARAXY,  a  term  ufed  by  the  ftoics  and  fceptics, 
to  denote  that  calmnefs  of  mind  which  fecures  us  from 
all  emotions  arifing  from  vanity  and  felf-conceit. 

ATARGATIS  fanum,  the  temple  of  a  goddefs 
worshipped  by  the  Syrians  and  Parthians,  having  the 
face  of  a  woman  and  tail  of  a  fifli,  and  called  Derceto 
by  the  Greeks.  Her  temple  ftood  in  the  city  Bambyce, 
called  afterwards  Hierapolis.  It  was  extremely  rich, 
infomuch  that  Craflus,  in  his  march  againft  the  Par- 
thians, fpent  feveral  days  in  weighing  the  treafure. 
Vofliusmakesfhenameof  this  goddefs  Phoenician,  from 
Addir-dag,  "  the  great  filh." 

ATARNEA,  an  ancient  town  of  Myfia,  fituated 
between  Adramyttium  and  Pitane,  remarkable  for  the 
marriage  of  Ariftotle  with  the  filter  or  concubine  of 
the  tyrant  Hermias;  alfo  for  the  dottage  of  that  philo- 
sopher. 

ATAXY,  in  a  general  fenfe,  the  want  of  order: 
With  phyficians,  it  fignifies  irregularity  of  crifes  and 
paroxy  fms  of  fevers. 

ATCHE,  in  commerce,  a  fmall  filver  coin  ufed 
in  Turkey,  and  wonh  only  one-third  of  the  Englifti 
penny. 

ATCHIEVEMENT,  in  heraldry,  denotes  the  arms 
of  a  perfon  or  family,  together  with  all  the  exterior 
ornaments  of  the  fliield;  as  helmet,  mantle,  creft, 
fcrolls,  and  motto,  together  with  fuch  quarterings  as 
may  have  been  acquired  by  alliances,  all  marfhalled  in 
order. 

ATCHIEVE.  This  term  is  derived  from  the 
French  achever,  i.  e.  to  finifh  or  make  an  end  of;  but 
fignifies,  in  its  ordinary  acceptation,  to  perform  great 
actions  or  exploits. 

ATE,  the  goddefs  of  mifchief,  in  the  Pagan  theo- 
logy. She  was  daughter  of  Jupiter,  and  caft  down 
from  heaven  at  the  birth  of  Hercules.  For  Juno  hav- 
ing deceived  Jupiter,  in  cauling  Enriftheus  to  be  born 
before  Hercules,  Jupiter  exprefled  his  refentment  on 
Ate,  as  the  author  of  that  mifchief:  and  threw  her 
headlong  from  heaven  to  earth,  fvvearing  lhe  fliould 
never  return  thither  again  (Homeri  II.  xix.  125.)  The 
nameof  this  goddefs  comes  from  *r*a,  noceo,  to  "hurt." 
Her  being  the  daughter  of  Jupiter,  means,  according 
to  mytbologifts,  that  no  eYil  happens  to  us  but  by  the 
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permiflion  of  Providence ;  and  her  banifliment  to  earth 
denotes  the  terrible  effects  of  divine  juftice  among 
men. 

ATEGUA,  or  Attegua,  an  ancient  town  of 
Spain,  placed  by  fome  in  the  road  from  Antiquara, 
now  Antequera,  to  Hifpalis,  or  Seville ;  by  others  near 
Alcala  Real ;  which  laft  is  the  more  probable  fituation, 
becaufe  the  flumen  falfum,  now  the  Salado,  was  in  its 
neighbourhood.     Now  Tebala  Vieja,  or  Teivela. 

ATELLA,  an  ancient  town  of  Campania  in  Italy, 
between  Capua  and  Neapolis.  From  this  town  the  A- 
tellanx  f abides,  ox  Atellani  ludi,  took  their  name.  Thefe 
were  alfo  called  Ofci,  from  their  inventor,  in  whofe  ter- 
ritory Atella  lay.  They  were  generally  a  fpecies  of 
farce,  interlarded  with  much  ribaldry  and  buffoonery ; 
and  fome  times  were  exordia  or  interludes  prefented 
between  the  ads  of  other  plays.  The  actors  in  thefe 
farces  were  not  reckoned  among  the  common  players, 
nor  deemed  infamous ;  but  retained  the  rights  of  their 
tribe,  and  might  be  lifted  for  foldiers,  the  privilege 
only  of  free  men.  The  ruins  of  this  town  are  ftill 
to  be  feen  about  1 1  miles  from  the  modern  Averfa, 
which  was  built  out  of  its  materials. 

ATEMPO  giusto,  in  mufic,  fignifies  to  fing  or 
play  in  an  equal,  true,  and  juft  time. 

ATERGATIS,  in  mythology,  a  goddefs  of  the  Sy- 
rians, fuppofed  to  be  the  mother  of  Semiramis.  She 
was  reprefented  with  the  face  and  breafts  of  a  wo- 
man, but  the  reft  of  her  body  refembled  a  filh.  Vof- 
fius  fays  the  term  fignifies  -without  fijb,  and  con- 
jectures that  the  votaries  of  this  deity  abflaincd  from 
filh. 

of  Lucania  in  Italy,  now 
a  town  in  the  territory  of 
a  port-town  of  Naples,  fi- 
E.  Long.  1  J.  2  J.     N.  Lat. 


the   territory  of  Venice  in 
E.  Long.   12.  6.    N.  Lat. 


ATERNUM,    a  town 
Atern't,  (Cluverus) :  Alfo 
the  Piceni,  now  Vefcara, 
tuated  on  the  Adriatic, 
42.  30. 

ATESTE,  a  town  in 
Italy,  now  called  Ejh. 
4 J-  25. 

ATHAMADULET,  the  prime  minifter  of  the 
Perfian  empire,  as  the  grand  vizier  is  of  the  Turkifh 
empire.  He  is  great  chancellor  of  the  kingdom,  prefi- 
dent  of  the  council,  fuperintendant  of  the  finances,  and 
is  charged  with  all  foreign  affairs. 

ATHAMANTA,  spignel:  A  genus  of  the  di- 
nynia  order,  belonging  to  the  pentandria  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
45th  order,  U?nbcllata.  The  fruit  is  oblong  and 
ftriated  ;  and  the  petals  are  inflected  and  emarginated. 
Of  this  genus  Linnaeus  enumerates  nine  fpecies;  but 
none  of  them  merit  particular  notice,  except  the  cre- 
tenfis,  otherwife  called  daucus  creticus,  which  grows 
wild  in  the  Levant  and  the  wanner  parts  of  Europe.  The 
leaves  are  irregularly  difpofed,  and  formed  like  thofe 
of  fennel.  The  flower- flalk  rifes  about  two  feet  high, 
fending  out  many  branches,  terminated  at  the  top  by 
compound  umbels,  compofed  of  near  20  fmall  ones. 
Thefe  have  white  flowers  with  five  petals,  which  are 
fucceeded  by  oblong,  hairy,  channelled  fruit,  divided 
into  two  parts,  containing  one  oblong  hairy  feed. 
The  feeds  have  a  warm  biting  tafte,  with  an  agreeable 
aromatic  fmell.  They  are  kept  in  the  mops  as  a  me- 
dicine, are  carminative,  and  faid  to  be  diuretic ;  but 
are  little  ufed  in  practice.  The  plant  may  be  propa- 
gated 
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AthanaGa    gated  from  feeds,  which  flionld  be  fown  on  an  open  bed 
Athana-    of  light  dry  ground  ;  the  following  autumn  the  plants 
fliould  be  taken  up,  and  planted  at  about  a  foot  diltance 
in  a  bed  of  light  fandy  earth,  where  the  roots  will  con- 
tinue feveral  years. 

ATHANASIA,  goldilocks:  A  genus  of  the 
polygamia  sequalis  order,  belonging  to  the  fyngenefia 
clafs  of  plants  ;  and  in  the  natural  method  ranking  un- 
der the  49th  order,  Compofitts  difcoides.  The  recep- 
tacle is  chaffy  j  the  pappus  is  chaffy,  and  very  fhort ; 
and  the  calyx  is  imbricated.  There  are  20  fpecies,  all 
tender  plants  except  one  ;  and  none  of  them  polfelTed 
of  beauty,  or  any  remarkable  property. 

ATHANASIAN  creed  ;  a  formulary,  or  confef- 
fion  of  faith,  long  fuppofed  to  have  been  drawn  up  by 
Athanafms  bilhop  of  Alexandria,  in  the  fourth  centu- 
ry, to  juftify  himfelf  againft  the  calumnies  of  his  Ari- 
an  enemies.  But  it  is  now  generally  allowed  among 
the  learned  not  to  have  been  his.  Dr  Waterland  a- 
fcribes  it  to  Hilary  bifliop  of  Aries,  for  the  following 
among  other  reafons  :  1.  Becaufe  Honoratus  of  Mar- 
feilles,  the  writer  of  his  life,  tells  us,  that  he  coinpof- 
ed  an  Expofition  of  the  Creed  :  a  properer  title  for  the 
Athanafian,  than  that  of  Creed  limply  which  it  now 
bears.  2.  Hilary  was  a  great  admirer  and  follower 
of  St  Auftin  ;  and  the  whole  compofition  of  this  creed 
is  in  a  manner  upon  St  Auftin's  plan,  both  with  re- 
fpecT:  to  the  Trinity  and  incarnation.  3.  It  is  agree- 
able to  the  ftyle  of  Hilary,  as  far  as  we  can  judge 
from  the  little  that  is  left  of  his  works.  Upon  the 
whole,  he  concludes,  that  Hilary  bilhop  of  Aries,  a- 
bout  the  year  430,  compofed  The  Expofition  of  Faith, 
which  now  bears  the  name  of  the  Athanafian  Creed, 
for  the  ufe  of  the  Gallican  clergy,  and  particularly 
thofe  of  the  diocefe  of  Aries  :  That,  about  the  year 
570,  it  became  famous  enough  to  be  commented 
upon ;  but  that  all  this  while,  and  for  feveral  years 
lower,  it  had  not  yet  acquired  the  name  of  Athanafian, 
but  was  fimply  ftyled  The  Catholic  Faith  :  That,  be- 
fore 670,  Athanafius's  admired  name  came  into  recom- 
mend and  adorn  it,  being  in  itfelf  an  excellent  fyftem 
of  the  Athanafian  principles  of  the  Trinity  and  incar- 
cation,  in  oppofition  chiefly  to  the  Arians,  Macedoni- 
ans, and  Apollinarians.  This  is  the  hypothefis  of  the 
learned  author  of  the  Critical  Hi/lory  of  the  Athanafian 
Creed. 

As  to  the  reception  of  this  creed  in  the  Chriftian 
churches,  we  find,  that  it  obtained  in  France  in  the 
time  of  Hincmar,  or  about  8jo  ;  that  it  was  received 
in  Spain  about  100  years  later  than  in  France,  and  in 
Germany  much  about  the  fame  time.  As  to  our  own 
country,  we  have  clear  and  pofitive  proofs  of  this  creed 
being  fung  alternately  in  our  churches  in  the  tenth 
century.  It  was  in  common  ufe  in  fome  parts  of  Ita- 
ly, particularly  in  the  diocefe  of  Verona,  abont  the 
year  960,  and  was  received  at  Rome  about  the  year 
1 01 4.  As  to  the  Greek  and  oriental  churches,  it  has 
been  queftioned  whether  any  of  them  ever  received 
this  creed  at  all  ;  though  fome  very  confiderable  wri- 
ters are  of  a  contrary  perfuafion.  It  appears  then,  that 
the  reception  of  this  creed  has  been  both  general  and 
ancient ;  and  may  vie  with  any,  in  that  refpect,  ex- 
cept the  Nicene,  or  Conftantinopolitan,  the  only  gene- 
ral creed  common  to  all  the  churches. 

As  to  the  matter  of  this  creed,  it  is  given  as  a  fum- 


mary  of  the  true  orthodox  faith,  and  a  condemnation  Athanafius 
of  all  hereliesancient  and  modern.  UnhappiIy,however,         II 
it  has  proved  a  fruitful  fource  of  unprofitable  contro-   Atl""0'\ 
verfy  and  unchriftian  animofity  even  down  to  the  pre- 
fent  time. 

ATHANASIUS  (St),  bilhop  of  Alexandria,  and 
one  of  the  greateft  defenders  of  the  faith  againfl  the 
Arians,  was  born  in  Egypt.  He  followed  St  Alexan- 
der to  the  council  of  Nice,  in  325,  where  he  difputed 
againft  Arius,  and  the  following  year  was  made  bi- 
fliop of  Alexandria  ;  but,  in  33J,  was  depofed  by  the 
council  of  Tyre  :  when,  having  recourfe  to  the  empe- 
ror Conftantine,  the  Arian  deputies  accufed  him  of 
having  hindered  the  exportation  of  corn  from  Alexan- 
dria to  Conftantinople  ;  on  which  the  emperor,  with- 
out fufFering  him  to  make  his  defence,  banilhed  him  to 
Treves.  The  emperor,  two  years  after,  gave  orders 
that  he  Ihould  be  reftored  to  his  bifliopric  :  but,  on  his 
return  to  Alexandria,  his  enemies  brought  freih  accufa- 
tions  againft  him,  and  chofe  Gregory  of  Cappadocia  to 
his  fee  ;  which  obliged  Athanafius  to  go  to  Rome  to 
reclaim  it  of  Pope  Julius.  He  was  there  declared  in- 
nocent, in  a  council  held  in  342,  and  in  that  of  Sardi- 
ca  in  347,  and  two  years  after  was  reftored  to  his  fee 
by  order  of  the  emperor  Conftans  ;  but  after  the  death 
of  that  prince,  he  was  again  banilbed  by  the  emperor 
Conftantius,  which  obliged  him  to  retire  into  the  de- 
ferts.  The  Arians  then  elected  one  George  in  his 
room  ;   who  being  killed  in  a  popular  fedition  under 

Julian  in  360,  St  Athanafius  returned  to  Alexandria, 
ut  was  again  banilhed  under  Julian,  and  reftored  to, 
his  fee  under  Jovian.  He  addrefTed  to  that  emperor  a 
letter,  in  which  he  propofed  that  the  Nicene  creed 
Ihould  be  the  ftandard  of  the  orthodox  faith,  and  con- 
demned thofe  who  denied  the  divinity  of  the  Holy 
Ghoft.  He  was  alfo  banilhed  by  Valens  in  367,  and 
afterwards  recalled.  St  Athanafius  died  on  the  2d  of 
May  373. 

His  works  principally  contain  a  defence  of  the  my- 
ftery  of  the  Trinity,  and  of  the  incarnation  and  divi- 
nity of  the  Word  and  Holy  Spirit.  There  are  three 
editions  ofhis  works  which  are  efteemed ;  that  of  Com- 
melin,  printed  in  1600  ;  that  of  Peter  Nannius,  in 
1627  ;  and  that  of  father  Montfaucon.  As  to  the  creed 
which  bears  his  name,  fee  the  preceding  article. 

ATHANATI,  in  Perfian  antiquity,  a  body  of  ca- 
valry, confifting  of  10,000  men,  always  complete. 
They  were  called  athanati  (a  word  originally  Greek, 
and  fignifying  immortal),  becaufe,  when  one  of  them 
happened  to  die,  another  was  immediately  appointed  to 
fucceed  him. 

ATHANOR.  Chemifls  have  diftinguilhed  by  this 
name  a  furnace  fo  conftrufted  that  it  can  always  main- 
tain an  equal  heat,  and  which  (hall  laft  a  long  time 
without  addition  of  frefli  fuel. 

The  body  of  the  athanor  has  nothing  in  it  particu- 
lar, and  is  conltrucled  like  ordinary  furnaces.  But 
at  one  of  its  fides,  or  its  middle,  there  is  an  upright 
hollow  tower,  which  communicates  with  the  fire- 
place by  one  or  more  Hoping  openings.  This  tower 
ought  to  have  a  lid  which  exactly  clofes  its  upper 
opening. 

When  the  athanor  is  to  benfed,  as  much  lighted  coal 

is  put  in  the  fire-place  as  is  judged  neccifary,  and  the 

tower  is  filled  to  the  top  with  nnlighted  fuel.    The 
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Athanor   tower  is  then  to  be  exactly  clofed  with  its  lid.     As  f aft 
II .       as  the  coal  in  the  fire-place  is  confumed,  that  in  the 

Atheift.  ^  tower  fans  down  and  ftipplies  its  place.  As  the  coal 
contained  in  the  tower  has  no  free  communication 
with  the  external  air,  it  cannot  burn  till  it  falls  into 
the  fire-place. 

The  athanor  being  much  celebrated  and  ufed  by  an- 
cient chemifts,  it  has  been  particularly  defcribed  by 
many  authors,  and  was  formerly  found  in  all  laborato- 
ries. At  prefent  this  furnace  is  much  lefs  employed, 
and  is  even  neglected.  The  reafon  of  this  is,  that  all 
the  ancient  cheinifts  were  in  fearch  of  the  art  of  ma- 
king gold  ;  and  being  excited  by  this  powerful  defire, 
and  confidence  offuccefs,  they  fpared  no  trouble  nor 
expence  to  accomplilh  this  deiign.  They  undertook, 
without  hefitation,  operations  which  required  great 
length  of  time  and  unremitted  heat.  Whereas  now, 
thefe  alluring  hopes  having  vanilhed,  the  cultivators  of 
chemiftry  have  no  other  view  than  to  extend  and  per- 
fect the  theory  of  this  eflential  part  of  natural  philofo- 
phy.  This  motive,  although  undoubtedly  much  nobler 
ihan  the  former,  feems,  however,  to  be  lefs  powerful 
over  mod  men.  For  now,  all  long  and  laborious  ope- 
rations whence  chemiftry  might  receive  great  advanta- 
ges, are  neglected,  as  being  tirefome  and  difguitful. 
There  is,  in  fact,  a  confiderable  difference  betwixt  the 
hope  of  explaining  a  philofophical  phenomenon,  and 
that  of  obtaining  an  ingot  of  gold  capable  of  produ- 
cing many  others.  Hence  the  inftruments  employed 
in  long  operations,  and  particularly  the  athanor,  are 
now  much  neglected  ;  and  alfo  becaufe  the  fuel  in  the 
tower  is  apt  to  ftick  there  or  fall  down  at  once  in  too 
great  quantity.  The  lamp-furnace,  which  is  a  true 
athanor,  may  be  fuccefsfully  employed  in  operations 
which  do  not  require  much  heat. 

ATHAROTH,  or  Atroth,  (anc.  geog.)  the 
name  of  feveral  towns.  Two  appear  to  have  been  in 
Samaria,  in  the  tribe  of  Ephraim  ;  the  one  four  miles 
to  the  north  of  Sebafte,  or  the  city  of  Samaria  ;  the 
other  in  the  confines  of  Benjamin  and  Ephraim,  yet  fo 
as  to  be  of  the  rcfort  of  Ephraim  rather  than  of  Benja- 
min (Joihua).  This  is  the  Atroth-Addar  mentioned 
Jothua  xvi.  5.  from  which  to  Upper  Beih-horon  ex- 
tends the  greateft  breadth  of  the  tribe  of  Ephraim. 
ATHEISM,    the   difbelief  of  a  Deity.     See    A- 

THEIST. 

ATHEIST,  a  perfon  who  does  not  believe  the  ex- 
iftence  of  a  Deity.  Many  people,  both  ancient  and 
modern,  have  pretended  to  atheifm,  or  have  been  rec- 
koned atheifts  by  the  world  ;  but  it  is  juftly  queftioned 
whether  any  man  ferioufly  adopted  fuch  a  principle. 
Thefe  pretentions,  therefore,  muft  be  founded  on  pride 
or  affectation. 

Atheifm,  as  abfurd  and  unreafonable  as  it  is,  has 
had  its  martyrs.  Lucilio  Vanini,  an  Italian,  native  of 
Naples,  publicly  taught  atheifm  in  France,  about  the 
beginning  of  the  16th  century  ;  and,  being  convicted 
of  it  at  Toloufe,  was  condemned  to  death.  Being 
preffed  to  make  public  acknowledgement  of  his  crime, 
and  to  afk  pardon  of  God,  the  king,  and  juflice,  he 
anfwered,  he  did  not  believe  there  was  a  God  ;  that 
he  never  offended  the  king  ;  and,  as  for  juftice,  he 
wifhed  it  to  the  devil.  He  confeffed  that  he  was 
one  of  twelve,  who  parted  in  company  from  Naples 
ro  fpread  their  doctrine  in  all  parts  of  Europe.     His 


tongue  was  firft  cut  out,  and  then  his  body  burnt,  A-   Atheling 
pril  9.  1619.  || 

Cicero  reprefents  it  as  a  probable  opinion,  that  they  Athenaut. 
who  apply  tbemfelves  to  the  ftudy  of  philofophy  be- 
lieve there  are  no  gods.  This  muft,  doubtlefs,  be 
meant  of  the  academic  philofophy,  to  which  Cicero 
himfelf  was  attached,  and  which  doubted  of  every 
thing.  On  the  contrary,  the  Newtonian  philofophers 
are  continually  recurring  to  a  Deity,  whom  they  al- 
ways find  at  the  end  of  their  chain  of  natural  canfes. 
Some  foreigners  have  even  charged  them  with  making 
too  much  ufe  of  the  notion  of  a  God  in  philofophy, 
contraiy  to  the  rule  of  Horace  : 

Nee  Dens  inter  fit,  nifi  dlgnus  vindici  nodus. 
Among  us,  the  philofophers  have  been  the  principal 
advocates  for  the  exiftence  of  a  Deity.  Witnefs  the 
writings  of  Sir  Ifaac  Newton,  Boyle,  Ray,  Cheyne, 
Nieuwentyt,  &c.  To  which  may  be  added  many 
others,  who,  though  of  the  clergy  (as  was  alfo  Ray), 
yet  have  diftinguifhed  themfelves  by  their  philofophi- 
cal pieces  in  behalf  of  the  exiftence  of  a  God ; 
e .  gr.  Derham,  Bentley,  Whifton,  Samuel  and  John 
Clarke,  Fenelon,  &c.  So  true  is  that  faying  of  Lord 
Bacon,  that  though  a  fmattering  of  philofophy  may 
lead  a  man  into  atheifm,  a  deep  draught  will  certainly 
bring  him  back  again'to  the  belief  of  a  God  and  Pro- 
vidence. 

ATHELING,  Adeling,  Edling,  ETHLiNG,or 
Etheling,  among  the  Anglo-Saxons,  was  a  title  of 
honour,  properly  belonging  to  the  heir-apparent,  or 
prefumptive,  to  the  crown.  This  honourable  appella- 
tion was  firft  conferred  by  king  Edward  the  ConfefTor 
on  Edgar,  to  whom  he  was  great  uncle,  when,  being 
without  any  iflue  of  his  own,  he  intended  to  make  him 
his  heir. 

ATHELSTAN,  a  Saxon  king  of  England,  natu- 
ral fon  of  Edward  the  elder,  and  grandfon  of  the  great 
Alfred.  He  fucceeded  to  the  crown  in  92$,  and 
reigned  16  years.  There  was  a  remarkable  law  paffed 
by  this  prince,  which  fhows  his  juft  fentimentsof  the 
advantages  of  commerce,  as  well  as  the  early  attention 
to  it  in  this  country  :  it  declared,  that  any  merchant 
who  made  three  voyages  on  his  own  account  beyond 
the  Britifh  channel  or  narrow  feas,  fliould  be  intitled  to 
the  privilege  of  a  thane,  or  gentleman. 

ATHENiEA,  in  antiquity,  a  feafl  celebrated  by 
the  ancient  Greeks  in  honour  of  Minerva,  who  was 
called  Athene. 

ATHENiEUM,  in  antiquity,  a  public  place  where- 
in the  profeffors  of  the  liberal  arts  held  their affemblies, 
the  rhetoricians  declaimed,  and  the  poets  rehearfed 
their  performances.  Thefe  places,  of  which  there  were 
a  great  number  at  Athens,  were  built  in  the  manner  of 
amphitheatres,  encompafTed  with  feats,  called  ciniei.Thc 
three  molt  celebrated  Athenaea  were  thofe  at  Athens, 
at  Rome,  and  at  Lyons,  the  fecond  of  which  was  built 
by  the  emperor  Adrian. 

ATHENiEUS,  a  phyfician,  born  in  Cilicia,  co- 
temporary  with  Pliny,  and  founder  of  the  pneumatic 
feet.  He  taught  that  the  fire,  air,  water,  and  earth, 
are  not  the  true  elements,  but  that  their  qualities  are, 
viz.  heat,  cold,  moifture,  and  drynefs  ;  and  to  thefe 
he  added  a  fifth  element,  which  he  called  fpirit, 
whence  his  fe<5t  had  its  name. 

Athenevs;   a  Greek  grammarian,  born  at  Nan- 

cratis 
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Athenago-  cratis  in  Egypt  in  the  3d  century,  one  of  the  moft 
learned  men  of  his  time.  Of  all  his  works  we  have 
none  extant  but  his  Deipnofophis,  ;.  e.  the  fophifts  at 
,  table  ;  there  is  an  infinity  of  facts  and  quotations  in 
this  work  which  render  it  very  agreeable  to  admirers 
of  antiquity. 

There  was  alfo  a  mathematician  of  this  name,  who 
wrote  a  treatife  on  mechanics,  which  is  inferted  in  the 
works  of  the  ancient  mathematicians,  printed  at  Paris 
in  1693,  in  folio,  in  Greek  and  Latin. 

ATHENAGORAS,  an  Athenian  philofopher,  flour- 
ifhed  about  the  middle  of  the  2d  century  ;  and  was  re- 
markable for  his  zeal  for  Chriftianity,  and  his  great 
learning,  as  appears  from  the  apology  which  he  ad- 
drefTed  to  the  emperors  Marcus  Aurelius  Antoninus  and 
Lucius  Commodus. 

ATHENODORUS,  a  famous ftoic  philofopher,born 
at  Tarfus,  went  to  the  court  of  Auguftus,  and  was 
made  by  him  tutor  to  Tiberius.  Auguftus  had  a  great 
cfteem  for  him,  and  found  him  by  experience  a  man 
of  virtue  and  probity.  He  ufed  to  fpeak  very  freely  to 
the  emperor.  He,  before  he  left  the  court  to  return 
home,  warned  the  emperor  not  to  give  himfelf  up  to 
anger,  but,  whenever  he  mould  be  in  a  paffion, 
to  rehearfe  the  24  letters  of  the  alphabet  before 
he  refolved  to  fay  or  do  any  thing.  He  did  not 
live  to  fee  his  bad  fuccefs  in  the  education  of  Ti- 
berius. 

ATHENOPOLIS,  a  town  of  the  Maffilienfes,  an 
ancient  nation  of  Gaul.  It  is  conjectured  by  Harduin 
to  be  the  fame  with  Telo  Martha,  now  Toulon  ;  by  o- 
thers  to  be  the  fame  with  Antipolis  or  Autibes. 

ATHENREE,  a  town  of  Ireland  in  the  county  of 
Galway,  and  province  of  Connauglir.  W.Long.  8. 5. 
N.  Lat.  53.  14.  It  is  governed  by  a  portreeve,  and 
hath  a  barrack  for  three  companies  of  foot.  It  hath 
been  a  place  of  coniiderable  ftrength  ;  but,  like  the 
numerous  churches  and  caftles  which  furround  it,  has 
felt  the  refiftlefs  force  of  time.  Some  of  the  walls  and 
towers,  however,  are  Hill  remaining,  as  monuments  of 
its  former  grandeur. 

ATHENS,  a  celebrated  city  of  Greece,  and  capital 
of  the  ancient  kingdom  of  Attica,  fitnated  in  E.  Long. 
53.  N.  Lat.  38.5.     See  Attica. 

In  early  times,  that  which  was  afterwards  called  the 
citadel  was  the  whole  city  ;  and  went  under  the  name 
of  Cecropia,  from  its  founder  Cecrops,  whom  the  A- 
thenians  in  after  times  affirmed  to  have  been  the  firft 
builder  of  cities,  and  called  this  therefore  by  way  of 
eminence  Palis,  i.  e.  the  city.  In  the  reign  of  E- 
richthonius  it  loft  the  name  of  Cecropia,  and  acquired 
that  of  Athens,  on  what  account  is  not  certain  ;  the 
moft  probable  is,  that  it  was  fo  named  in  refpect  to 
the  goddefs  Minerva,  whom  the  Greeks  call  Athene, 
•who  was  alfo  efteemed  its  protectrefs.  This  old  city 
was  feated  on  the  top  of  a  rock  in  the  midft  of  a  large 
and  pleafant  plain,  which,  as  the  number  of  inhabi- 
tants increafed,  became  full  of  buildings,  which  indu- 
ced the  diftinction  of  Aero  and  Catapolis,  ;.  e.  of  the 
upper  and  lower  city.  The  extent  of  the  citadel  was 
60  ftadia  ;  it  was  furrounded  by  olive  trees,  and  forti- 
fied, as  fome  fay,  with  a  ftrong  palifade  ;  infucceeding 
times  it  was  encompaffed  with  a  ftrong  wall,  in  which 
there  weVe  nine  gates,  one  very  large  one,  and  the  reft 
finall.     The  infide  of  the  citadel  was  adorned  with  in- 
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were,    1.  The  magnificent  temple  of  Minerva,  ftyled  ' ' 

parthenion,  becaufe  that  goddefs  was  a  virgin.  The  Rem3,.]ta. 
Perfians  deftroyed  it ;  but  it  was  rebuilt  with  ftill  tie  Wld- 
greater  fplendor  by  the  famous  Pericles,  all  of  the  ing«, 
fineft  marble,  with  fuch  fkill  and  ftrength,  that,  infpite 
of  the  rage  of  time  and  barbarous  nations,  it  remains 
perhaps  the  firft  antiquity  in  the  world,  and  ftands 
a  witnefs  to  the  truth  of  what  ancient  writers  have 
recorded  of  the  prodigious  magnificence  of  Athens  in 
her  flourifning  ftate.  2.  The  temple  of  Neptune  and  of 
Minerva  ;  for  it  was  divided  into  two  parts :  one  facred 
to  the  god,  in  which  was  the  fait  fountain  faid  to  have 
fprung  upon  the  ftroke  of  his  trident  ;  the  other  to  the 
goddefs  protectrefs  of  Athens,  wherein  was  the  facred 
olive  which  ihe  produced,  and  her  image  which  fell 
down  from  heaven  in  the  reign  of  Erichthonius.  At 
the  back  of  Minerva's  temple  was  the  public  treafnry, 
which  was  burnt  to  the  ground  through  the  knavery 
of  the  treafurers,  who,  having  mifapplied  the  revenues 
of  the  ftate,  took  this  ihort  method  of  making  up  ac- 
counts. 

The  lower  city  comprehended  all  the  buildings  fur- 
rounding  the  citadel,  the  fort  Munychia,  and  the  ha- 
vens Phalerum  and  Pirasus,  the  latter  of  which  was 
joined  to  the  city  by  walls  five  miles  in  length  ;  that 
on  the  north  was  built  by  Pericles,  but  that  on  the 
fouth  by  Themiftocles  ;  but  by  degrees  the  turrets 
which  were  at  firft  erected  on  thofe  walls  were  turned 
into  dwelling-houfes  for  the  accommodation  of  the 
Athenians,  whofe  large  city  was  now  become  too  fmall 
for  them.  The  city,  or  rather  the  lower  city,  had  13 
great  gates,  with  the  names  of  which  it  is  not  necef- 
fary  to  trouble  the  reader.  Among  the  principal  edifices 
which  adorned  it,  we  may  reckon,  1.  The  temple  of 
Thcfeus,  erected  by  Conon,  near  its  centre.  Adjacent 
thereto,  the  young  people  performed  their  exercifes. 
It  was  alfo  a  fanctuary  for  diftreflcd  perfons,  ftaves  or 
free.  2.  The  Olympian  temple  erected  in  honourof  Ju- 
piter, the  honour  of  Athens,  and  of  all  Greece.  The 
foundation  of  it  was  laid  by  Pififtratus  :  it  was  carried 
on  but  llowly  in  fucceeding  times,  700  years  elapfing 
before  it  was  finiihed,  which  happened  under  the  reign 
of  Adrian,  who  was  particularly  kind  to  Athens  :  this 
was  the  firft  building  in  which  the  Athenians  beheld 
pillars.  3.  The  pantheon,  dedicated  to  all  the  gods  ; 
a  moft  noble  Uructure,  fupported  by  120  marble  pillars, 
and  having  over  its  great  gate  two  horfes  carved  by 
Praxiteles  :  it  is  yet  remaining,  as  we  lhall  have  oc- 
cafion  to  mow  hereafter  when  we  come  to  fpeak  of  the 
prefent  ftate  of  this  famous  city.  In  feveral  parts  of 
it  were  ftaoi  or  porticos,  wherein  people  walked  in 
rainy  weather,  and  from  whence  a  feet  of  philofophcrs 
were  denominated  Jloics,  becaufe  their  mafter  Zeno 
taught  in  thofe  porticos.  '         3 

There  were  at  Athens  two  places  called  Ceramicus,  CeramitHs. 
from  Ceramus  the  fon  of  Bacchus  and  Ariadne  ;  one 
within  the  city,  containing  a  multitude  of  buildings  of 
all  forts  ;  the  other  in  the  fubnrbs,  in  which  was  the 
academy  and  other  edifices.  The  Gymnafia  of  Athens 
were  many ;  but  the  moft  remarkable  were  theLycenm,' 
Academia,  and  Cynofarges.  The  Lyceum  flood  on 
the  banks  of  lliffiis  ;  fome  fay  it  was  built  by  Pififtra- 
tus, others  by  Pericles,  others  by  Lycurgus.  Here 
Ariftotle  taught  philofophy,  inftructing  fuch  as  came 
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Athens,    to  hear  him  as  they  walked,  whence  his  difciples  are 

' v-— — '  generally  thought  to  derive  the  name  of  peripatetics. 

The  ceramicus  without  the  city  was  the  diftancc  of  fix 
ftadia  from  its  walls.  The  academy  made  part  thereof; 
as  to  the  name  of  which  there  is  fome  difpute.  Some 
affirm  that  it  was  fo  called  from  Academus,  an  ancient 
hero,  who,  when  Helen  was  flolen  by  Thefeus,  difco- 
vered  the  place  where  file  lay  hid  toCaflor  and  Pollux  : 
for  which  reafon  the  Lacedemonians,  when  they  in- 
vaded Attica  always  fpared  this  place.  Dicaearchus 
writes,  that  Caflor  and  Pollux  had  two  Arcadians  in 
their  army,  the  one  named  Echedemus,  the  other  Ma- 
rothus ;  from  the  former  of  thefe  he  fays  this  place 
took  its  name,  and  that  the  borough  of  Marathon  was 
fo  called  from  the  other.  It  was  a  marihy  nnwholefome 
place,  till  Cimon  was  at  great  pains  to  have  it  drained ; 
and  then  it  became  extremely  pleafant  and  delightful, 
being  adorned  with  ihady  walks,  where  Plato  read  his 
4  lectures,  and  from  thence  his  fcholars  were  ftyled  aca- 
Cynofarges  demies.  The  Cynofarges  was  a  place  in  the  fuburbs 
not  far  from  the  Lyceum :  it  was  famous  on  many  ac- 
counts ;  but  particularly  for  a  noble  gymnafium  erefted 
there,  appointed  for  the  fpecial  ufe  of  fnch  as  were 
Athenians  only  by  one  fide.  In  after  times  Themif- 
tocles  derived  to  himfelf  ill-will,  by  carrying  many  of 
the  nobility  to  exercife  with  him  here,  becaufe,  being 
but  of  the  half  blood,  he  could  exercife  no  where  elfe 
but  in  this  gymnafium.  Anthifthenes  inftituted  a  feci: 
of  philofophers,  who  from  the  name  of  this  diftrift,  as 
many  think,  were  ftyled  Cynics. 

The  havens  of  Athens  were  three.  Firft  the  Pyraeus, 
which  was  diftaut  about  35  or  40  ftadia  from  the  city, 
till  joined  thereto  by  the  long  walls  beforementioned, 
after  which  it  became  the  principal  harbour  of  the  city, 
It  had  three  docks ;  Cantharos,  Aphrodifium,  and  Zea: 
the  firft  was  fo  called  from  an  ancient  hero,  the  fecond 
from  the  goddefs  Venus  who  had  there  two  temples, 
and  the  third  from  bread-corn.  There  were  in  this 
port  five  porticos,  which  joining  together  formed  one 
great  one  called  from  thence  Macra  Stoa,  or  the  grand 
portico.  There  were  likewife  two  great  markets  or 
fora  ;  one  near  the  long  portico,  the  other  near  the 
city.  The  fecond  port  was  Munichia,  a  promontory 
riot  far  diftant  from  Pyraeus  ;  a  place  very  ftrong  by 
nature,  and  afterwards  rendered  far  ftronger  by  art. 
It  was  of  this  that  Epimenides  faid,  if  the  Athenians 
forefaw  what  mifchief  it  would  one  day  produce  to 
them,  they  would  eat  it  away  with  their  teeth.  The 
third  was  Phalerum,  diftant  from  the  city,  according 
to  Thucydides  3$  ftadia,  but  according  to  Paufanias 
only  20.  This  was  the  moft  ancient  harbour  of  A- 
thens,  as  Pyraeus  was  the  moft  capacious. 

Of  this  city,  as  it  Hands  at  prefent,  we  have  the  fol- 
lowing account  by  Dr  Chandler.  "  It  is  now  called 
Athini  ;  and  is  not  inconfiderable,  either  in  extent  or 
the  number  of  inhabitants.  It  enjoys  a  fine  tempera- 
ture, and  ferenc  Iky.  The  air  is  clear  and  whole- 
fome,  though  not  fo  delicately  foft  as  in  Ionia.  The 
town  ftands  beneath  the  Archopolis  or  citadel ;  not  en- 
compaffing  the  rock  as  formerly,  but  fpreading  into 
the  plain,  chiefly  on  the  weft  and  north-weft.  Cor- 
fairs  infefting  it,  the  avenues  were  fecurcd,andin  1676 
the  gates  were  regularly  ihut  after  funfet.  It  is  now 
open  again  ;  but  fcveral  of  the  gateways  remain,  and  a 
guard  of  Turks  patrols  at  midnight.     Some  mafles  of 
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brick  work,  ftanding  feparate,  without  the  town,  be-    Atheni. 

longed  perhaps   to  the  ancient  wall,  of  which  other  <"~ ""* ' 

traces  alfo  appear.  The  houfes  are  moftly  mean  and 
ftraggling  ;  many  with  Targe  areas  or  courts  before 
them.  In  the  lanes,  the  high  walls  on  each  fide,  which 
are  commonly  whitewalhed,  reflecl:  ftrongly  the  heat 
of  the  fun.  The  ftreets  are  very  irregular  ;  and  an- 
ciently were  neither  uniform  nor  handfome.  They 
have  water  conveyed  in  channels  from  mount  Hymet- 
tus,  and  in  the  bazar  or  market-place  is  a  large  foun- 
tain. The  Turks  have  fevcral  mofquesand  public  baths. 
The  Greeks  have  convents  for  men  and  women ;  with 
many  churches,  in  which  fervice  is  regularly  perform- 
ed ;  and  befides  thefe,  they  have  numerous  oratories  or 
chapels,  fome  in  ruins  or  confifting  of  bare  walls,  fre- 
quented only  on  the  anniverfaries  of  the  faints  to  whom 
they  are  dedicated.  A  portrait  of  the  owner  on  a 
board  is  placed  in  them  on  that  occafion,  and  removed 
when  the  folemnity  of  the  day  is  over.  7 

"  The  city  of  Cecrops  is  now  a  fortrefs  with  a  thick  Citadel,  or 
irregular  wall,  ftanding  on  the  brink  of  precipices,  and«ty  of  Cc- 
inclofing  a  large  area  about  twice  as  long  as  broad.  croPs- 
Some  portions  of  the  ancient  wall  may  be  difcovered 
on  the  outfide,  particularly  at  the  two  extreme  angles; 
and  in  many  places  it  is  patched  with  pieces  of  co- 
lumns, and  with  marbles  taken  from  the  ruins.  A 
confiderable  fum  had  been  recently  expended  on  the 
fide  next  Hymettus,  which  was  finiflied  before  we  ar- 
rived. The  fcaffblding  had  been  removed  to  the  end 
toward  Pentele ;  but  money  was  wanting,  and  the 
workmen  were  withdrawn.  The  garrifon  confifts  of 
a  few  Turks,  who  refide  there  with  their  families,  and 
are  called  by  the  Greeks  Cafiriani,  or  the  foldiers  of  the 
caftle.  The  rock  is  lofty,  abrupt,  and  inacceffible,  ex- 
cept the  front,  which  is  towards  the  Piraeus ;  and  on 
that  quarter  is  a  mountainous  ridge,  within  cannon - 
fhot.  It  is  deftitute  of  water  fit  for  drinking ;  and 
fupplies  are  daily  carried  up  in  earthen  jars,  on  horfes 
and  afTes,  from  one  of  the  conduits  in  the  town. 

"  The  acropolis  furniihed  a  very  ample  field  to  the 
ancient  virtuofi.  It  was  filled  with  monuments  of  Athe- 
nian glory,  and  exhibited  an  amazing  difplay  of  beau- 
ty, of  opulence,  and  of  art;  each  contending  as  it 
were  for  the  fuperiority.  It  appeared  as  one  entire 
offering  to  the  Deity,  furpaffing  in  excellence  and  afto- 
nilhing  in  richnefs.  Heliodorus,  named  Periegetes 
the  guide,  had  employed  on  it  15  books.  The  curio- 
fities  of  various  kinds,  with  the  pictures,  ftatues,  and 
pieces  of  fculpture,  were  fo  many  and  fo  remarkable, 
as  to  fupply  Polemo  Periegetes  with  matter  for  four 
volumes;  and  Strabo  affirms,  that  as  many  would  be 
required  in  treating  of  other  portions  of  Athens  and 
of  Attica.  In  particular,  the  number  of  ftatues  was 
prodigious.  Tiberius  Nero,  who  was  fond  of  images, 
plundered  the  acropolis  as  well  as  Delphi  and  Olym- 
pia;  yet  Athens,  and  each  of  thefe  places,  had  not 
fewer  than  3000  remaining  in  the  time  of  Pliny.  E- 
ven  Paufanias  feems  here  to  be  diftrefled  by  the  multi- 
plicity of  his  fubjecl.  But  this  banquet,  as  it  were,  of 
the  fenfes  has  long  been  withdrawn  ;  and  is  now  be- 
come like  the  tale  of  a  vifion.  The  fpedtator  views 
with  concern  the  marble  ruins  intermixed  with  mean 
flat-roofed  cottages,  and  extant  amid  rubbiih ;  the  fad 
memorials  of  a  nobler  people  ;  which,  however,  as  vi- 
fible  from  the  fea,  mould  have  introduced  modern  A- 
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thens  to  more  early  notice.  They  who  reported  it 
'  was  only  a  fmall  village,  muft,  it  has  been  furmifed, 
have  beheld  the  acropolis  through  the  wrong  end  of 
their  telefcopes. 

"  The  acropolis  has  now,  as  formerly,  only  one 
entrance,  which  fronts  the  Pirseus.  The  afcent  is  by 
traverfes  and  rude  fortifications  furniihed  with  cannon, 
but  without  carriages,  and  neglected.  By  the  fecond 
gate  is  the  ftation  of  the  guard,  who  fits  crofs-legged 
under  cover,  much  at  his  eafe,  fmoking  his  pipe,  or 
drinking  coffee,  with  his  companions  about  him  in 
like  attitudes.  Over  this  gate-way  is  an  infeription  in 
large  characters  on  a  ftone  turned  upfide  down,  and 
black  from  the  fires  made  below.  It  records  a  prefent 
of  a  pair  of  gates. 

"  Going  farther  up,  you  come  to  the  ruins  of  the 
propylea,  an  edifice  which  graced  the  entrance  into  the 
citadel.  This  was  one  of  the  ftructures  of  Pericles, 
who  began  it  when  Euthymenes  was  archon,  435  years 
before  Chrift.  It  was  completed  in  five  years,  at  the 
expence  of  2012  talents.  It  was  of  marble,  of  the 
Doric  order,  and  had  five  doors  to  afford  an  eafy  paf- 
fage  to  the  mulitudes  which  reforted  on  bufmefs  or  de- 
votion to  the  acropolis. 

"  While  this  fabric  was  building,  the  architect  Mne- 
ficles,  whofe  aftivity  equalled  his  ikill,  was  hurt  by  a 
fall,  and  the  phyficians  defpaired  of  his  life  ;  but  Mi- 
nerva, who  was  propitious  to  the  undertaking,  appear- 
ed, it  was  faid,  to  Pericles,  and  prefcribed  a  remedy, 
by  which  he  was  fpeedily  and  eafily  cured.  It  was  a 
plant  or  herb  growing  round  about  the  acropolis,  and 
called  afterwards  parthenium. 

"  The  right  wing  of  the  propylea  was  a  temple  of 
Victory.  They  related  that  j£geus  had  flood  there, 
viewing  the  fea,  and  anxious  for  the  return  of  his  fori 
Thefeus,  who  was  gone  to  Crete  with  the  tributary 
children  to  be  delivered  to  the  Minotaur.  The  vellel 
which  carried  them  had  black  fails  fuiting  the  occaflon 
of  its  voyage ;  and,  it  was  agreed,  that,  if  Thefeus  o- 
vercame  the  enemy,  their  colour  fhould  be  changed  to 
white.  The  neglecT:  of  this  fignal  was  fatal  to  ifcgeus, 
who,  on  feeing  the  fails  unaltered,  threw  himfelf  down 
headlong  from  the  rock,  and  perilhed.  The  idol  was 
named  ViBorynuitbout  vjmgs ;  it  was  faid,  becaufe  the 
news  of  the  fuccefs  of  Thefeus  did  not  arrive  but  with 
the  conqueror.  It  had  a  pomegranate  in  the  right 
hand,  and  an  helmet  in  the  left.  As  the  ftatue  was 
without  pinions,  it  was  hoped  the  goddefs  would  re- 
main forever  on  the  fpot. 

"  On  the  left  wing  of  the  propylea,  and  fronting  the 
temple  of  Victory,  was  a  building  decorated  with  paint- 
ings by  Polygnotus,  of  which  an  account  is  given  by 
Paufanias.  This  edifice,  as  well  as  the  temple,  was 
of  the  Doric  order,  the  columns  fluted,  and  without 
bafes.  Both  contributed  alike  to  the  uniformity  and 
grandeur  of  the  defign;  and  the  whole  fabric,  when 
finifhed,  was  deemed  equally  magnificent  and  orna- 
mental. The  interval  between  Pericles  and  Paufanias 
confifts  offeveral  centuries.  The  propylea  remained 
entire  in  the  time  of  this  topographer  ;  and,  as  will  be 
Ihown,  continued  nearly  fo  to  a  much  later  period. 
It  had  then  a  roof  of  white  marble,  which  was  unfur- 
pafTed  either  in  the  fize  of  the  flones  or  in  the  beauty 
of  their  arrangement;  and  before  each  wing  was  an 
equeflrian  ftatue. 
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"  The  propylea  have  ceafed  to  be  the  entrance  of  Athens, 
the  acropolis.  The  paffage,  which  was  between  the  *— — v— ' 
columns  in  the  centre,  is  walled  up  almofl  to  their 
capitals,  and  above  is  a  battery  of  cannon.  The  way 
now  winds  before  the  front  of  the  ancient  ftruflure  ; 
and  turning  to  the  left  hand  among  rubbilh  and  mean 
walls,  you  come  to  the  back  part,  and  to  the  five 
door-ways.  The  foil  without  is  rifen  higher  than  the 
top  of  the  two  fmaller.  There,  under  the  vault  and 
cannon,  lies  an  heap  of  large  flones-,  the  ruin  of  the 
roof. 

"  The  temple  of  Victory,  Handing  on  an  abrupt 
rock,  has  its  back  and  one  fide  encumbered  with  the 
modern  ramparts.     The  columns  in  the  front  being 
walled  up,  you  enter  it  by  a  breach  in  the  fide,  within        ro 
the   propylea.     It  was  ufed  by  the  Turks  as  a  maga- Roof  car- 
zine  for  powder,  until  about  the  year  i6j6,  when  a  "«d  off  b7 
fudden  explofion,  occafioned  by  lightning,  carried  away  *n  exPl0" 
the  roof,  with  a  houfe  erected  on  it,  belonging  to  the 
officer  who  commanded  in  the  acropolis,  whofe  family, 
except  a  girl,  perifhed.     The  women  of  the  Agacon- 
tinued  to  inhabit  in  this  quarter,  but  it  is  now  abandon- 
ed and  in  ruins. 

"  The  cell  of  the  temple  of  Victory,  which  is  of 
white  marble,  very  thick,  and  ftrongly  cemented,  fuf- 
ficiently  witneffes  the  great  violence  it  has  undergone  ; 
the  flones  in  many  places  being  disjointed,  as  it  were, 
and  forced  from  their  original  pofltion.  Two  of  thefe 
making  an  acute  angle,  the  exterior  edges  touching, 
without  a  crevice  ;  and  the  light  abroad  being  much 
flronger  than  in  the  room,  which  has  a  modern  roof 
and  is  dark ;  the  portion  in  contact,  becoming  pellucid, 
had  illumined  the  vacant  fpace  with  a  dim  colour  re- 
fembling  that  of  amber.  We  were  defired  to  examine 
this  extraordinary  appearance,  which  the  Greeks  re- 
garded as  a  ftanding  miracle,  and  which  the  Turks, 
who  could  not  confute  them  ,  beheld  with  equal  afto- 
nilhment.  We  found  in  the  gape  fome  coals,  which 
had  been  brought  on  a  bit  of  earthen  ware  for  the 
purpofe  of  burning  incenfe,  as  we  fuppofed,  and  alfo 
a  piece  of  wax-taper,  which  probably  had  been  lighted 
in  honour  of  the  faint  and  author  of  the  wonder ; 
but  our  Swifs  unfortunately  carrying  his  own  candle 
too  far  in,  the  fmoke  blackened  the  marble,  and  de- 
flroyed  the  phenomenon. 

"  The  building  oppofite  to  the  temple  has  ferved  as 
a  foundation  for  a  fquare  lofty  tower  of  ordinary  ma- 
fonry.  The  columns  of  the  front  are  walled  up;  and 
the  entrance  is  by  a  low  iron  gate  in  the  fide.  It  is  now 
ufed  as  a  place  of  confinement  for  delinquents;  but  in 
1676  was  a  powder  magazine.  In  the  wall  of  a  ram- 
part near  it  are  fome  fragments  of  exquifite  fculpture, 
reprefenting  the  Athenians  fighting  with  the  Amazons. 
Thefe  belong  to  the  freeze,  which  was  then  ftanding. 
In  the  fecond  century,  when  Paufanias  lived,  much  of 
the  painting  was  impaired  by  age,  but  fome  remained, 
and  the  fubjecis  were  chiefly  taken  from  the  Trojan 
ftory.     The  traces  are  fince  vanifhed. 

"  The  pediment  of  the  temple  of  Victory,  with 
that  of  the  oppofite  wing,  is  defcribed  as  remaining  in 
1676,  but  on  each  building  a  fquare  tower  had  been 
erect ed.  One  of  the  fteps  in  the  front  of  the  propylea 
was  entire,  with  the  four  columns,  their  entablature  and 
the  pediment.  The  portico,  to  which  the  five  door- 
ways  belonged,  confifled  of  a  large  fquare  room,  roof- 
ed 
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Athens,    ed  with  (labs  of  marble,  which  were  laid  on  two  great 

— " '  marble  beams,  and  fuftained  by  four  beautiful  columns. 

Thefe  were  Ionic,  the  proportions  of  this  order  belt 
fuiting  that  purpofe,  as  taller  than  the  Doric  ;  the 
reafon  it  was  likewife  preferred  in  the  pronaos  of  the 
temple  of  Victory.  The  roof  of  the  propylea,  after 
Handing  above  2000  years,  was  probably  deftroyed, 
with  all  the  pediments,  by  the  Venetians  in  1687, 
when  they  battered  the  caftle  in  front,  firing  red-hoc 
bullets,  and  took  it,  but  were  compelled  to  refign  ic 
again  to  the  Turks  in  the  following  year.  The  exte- 
rior walls,  and  in  particular,  a  fide  of  the  temple  of 
Victory,  retain  many  marks  of  their  hoitilities. 

"  The  chief  ornament  of  theacropolis  was  the  par- 
thenion  or  great  temple  of  Minerva,  a  moft  fuperb  and 
magnificent  fabric.  The  Perfians  had  burned  the  edi- 
fice, which  before  occupied  the  fite,  and  was  called 
hecatompedon,  from  its  being  100  feet  fquare.  The 
zeal  of  Pericles  and  of  all  the  Athenians  was  exerted 
in  providing  a  far  more  ample  and  glorious  refidence 
for  their  favourite  goddefs.  The  architects  were  €al- 
licrates  and  Ictinus;  and  a  treatife  on  the  building 
was  written  by  the  latter  and  Carpion.  It  was  of 
white  marble,  of  the  Doric  order,  the  columns  fluted 
and  without  bafes,  the  number  in  front  eight :  and 
adorned  with  admirable  fculptnre.  The  ftory  of  the 
birth  of  Minerva  was  carved  in  the  front  pediment ; 
and  in  the  back,  her  conteft  with  Neptune  for  the 
country.  The  beafts  of  burden,  which  had  conveyed 
up  the  materials,  were  regarded  as  facred,  and  recom- 
penfed  with  paftures ;  and  one,  which  had  voluntarily 
headed  the  train,  was  maintained  during  life,  without 
labour,  at  the  public  expence. 

"  The  ftatue  of  Minerva,  made  for  this  temple  by 
Phidias,  was  of  ivory,  26  cubits  or  39  feet  high.  It 
was  decked  with  pure  gold  to  the  amount  of  44  ta- 
lents, fo  difpofed  by  the  advice  of  Pericles  as  to  be 
taken  ofT  and  weighed  if  required.  The  goddefs  was 
reprefented  Handing,  with  her  veftment  reaching  to 
her  feet.  Her  helmet  had  a  fphinx  for  the  creft,  and 
on  the  fides  were  griffins.  The  head  of  Medufa  was 
on  her  breaft-plate.  In  one  hand  flie  held  her  fpear, 
and  in  the  other  fupported  an  image  of  Victory  about 
four  cubits  high.  The  battle  of  the  Centaurs  and 
Lapithas  was  carved  on  her  fandals ;  and  on  her  fhield, 
which  lay  at  her  feet,  the  war  of  the  gods  and  giants, 
and  the  battle  of  the  Athenians  and  Amazons.  By 
her  fpear  was  a  ferpent,  in  allufion  to  the  ftory  of  E- 
richthouius ;  and  on  the  pedeftal,  the  birth  of  Pan- 
dora. The  Sphinx,  the  Victory,  and  Serpent,  were 
accounted  eminently  wonderful.  This  image  was  plac- 
ed in  the  temple  in  the  firft  year  of  the  87th  Olympiad, 
in  which  the  Peloponnefian  war  began.  The  gold  was 
ftripped  off  by  the  tyrant  Lachares,  when  Demetrius 
Poliorcetes  compelled  bim  to  fly.  The  fame  plunderer 
plucked  down  the  golden  fhields  in  the  acropolis,  and 
carried  away  the  golden  Victories,  with  the  precious 
veflels  and  ornaments  provided  for  the  Panathenaean 
feftival. 

"  The  parthenion  remained  entire  for  many  ages  af- 
ter it  was  deprived  of  the  goddefs.  The  Chriitians 
converted  it  into  a  church,  and  the  Mahometans  into 
a  mofque.  It  is  mentioned  in  the  letters  of  Crufius, 
and  mifcalled  the  pantheon,  and  the  teviple  of  the  un- 
known   Cod.     The    Venetians  under  Koningfmark, 
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when  they  befieged  the  acropolis  in  1687,  threw  a 
bomb,  which  demolifhed  the  roof,  and  fetring  fire  to 
fome  powder,  did  much  damage  to  the  fabric.  The 
floor,  which  is  indented,  ftill  witnefles  the  place  of  its 
fall.  This  was  the  fad  forerunner  of  farther  deftruc- 
tion;  the  Turks,  breaking  the  ftones,  and  applying 
them  to  the  building  of  a  new  mofque,  which  ftands 
within  the  ruin,  or  to  the  repairing  of  their  houfes  and 
the  walls  of  the  fortrefs.  The  vaft  pile  of  ponderous 
materials,  which  lay  ready,  is  greatly  diminifhed  ; 
the  whole  ftmcture  will  gradually  be  confumed  and 
difappear. 

"  The  temple  of  Minerva  in  1676  was,  as  Wheeler 
and  Spon  affert,  the  fineft  mofque  in  the  world,  with- 
out comparifon.  The  Greeks  had  adapted  the  fabric 
to  their  ceremonial  by  conftructing  at  one  end  a  femi- 
circular  recefs  for  the  holy  tables,  with  a  window :  for 
before  it  was  enlightened  only  by  the  door,  obfeurity 
being  preferred  under  the  heathen  ritual,  except  on 
feftivals,  when  it  yielded  to  fplendid  illuminations; 
the  reafon,  it  has  been  furmifed,  why  temples  are  com- 
monly found  fimple  and  unadorned  on  the  infides.  In 
the  wall  beneath  the  window  were  inferted  two  pieces 
of  the  ftone  called  phengites,  a  fpecies  of  marble  dif- 
covered  in  Cappadocia  in  the  time  of  Nero;  and  fo 
tranfparent  that  he  erected  with  it  a  temple  to  For- 
tune, which  was  luminous  within,  when  the  door  was 
Ihut.  Thefe  pieces  were  perforated,  and  the  light 
which  entered  was  tinged  with  a  reddiih  or  yellowifh 
hue.  The  picture  of  the  Panagia  or  Virgin  Mary,  in 
Mofaic,  on  the  ceiling  of  the  recefs,  remained ;  with 
twojafper  columns  belonging  to  the  fcreen,  which  had 
feparated  that  part  from  the  nave ;  and  within,  a  ca- 
nopy fupporte  d  by  four  pillars  of  porphyry,  with  Co- 
rinthian capitals  of  white  marble,  under  which  the 
table  had  been  placed;  and  behind  it,  beneath  the 
window,  a  marble  chair  for  the  archbilhop  ;  and  alfo 
a  pulpit,  Handing  on  four  fmall  pillars  in  the  middle 
aile.  The  Turks  had  white-warned  the  walls  to  obli- 
terate the  portraits  of  faints,  and  the  other  paintings, 
with  which  the  Greeks  decorate  their  places  of  wor- 
fhip  ;  and  had  erected  a  pulpit  on  the  right  hand  for 
their  iman  or  reader.  The  roof  was  difpofed  in  fquare 
compartments ;  the  ftones  maflive :  and  fome  had  fall- 
en in.  It  had  been  fnftained  in  the  pronaos  by  fix  co- 
lumns ;  but  the  place  of  one  was  then  fupplied  by  a 
large  pile  of  rude  mafonry,  the  Turks  not  having  been 
able  to  fill  up  the  gap  more  worthily.  The  roof  of 
the  naos  was  fupported  by  colonnades  ranging  with 
the  door,  and  on  each  fide ;  confuting  of  22  pillars 
below,  and  of  23  above.  The  odd  one  was  over  the 
entrance,  which  by  that  difpofition  was  left  wide  and 
nnembarrafled.  In  the  portico  were  fufpended  a  few 
lamps,  to  be  ufed  in  the  mofque  at  the  feafons  when 
the  muflelmans  aflemble  before  day-break,  or  to  be 
lighted  up  round  the  minaret,  as  is  the  cuftom  during 
their  Ramazan  or  Lent. 

"  It  is  not  eafy  to  conceive  a  more  ftriking  object 
than  the j>arthenion,  though  now  a  mere  ruin.  The  co- 
lu-ms  within  the  naos  have  all  been  removed  :  but  on 
the  floor  may  be  feen  the  circles  which  directed  the 
workmen  in  placing  them  ;  and  at  the  farther  end  is 
a  groove  acrofs  it,  as  for  one  of  the  partitions  of  the 
cell.  The  recefs  erected  by  the  Chriitians  is  demolifli- 
ed  ;  and  from  the  rubbifh  of  the  ceiling  the  Turkilh 
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Athens,  boys  collect  bits  of  the  Mofaic,  of  different  colours, 
' * '  which  compofed  the  pidlure.  We  are  told  at  Smyr- 
na, that  this  fubftance  had  taken  a  polilh,  and  been 
fet  in  buckles.  This  cell  is  about  half  demolifhed ; 
and  in  the  columns  which  furroitnd  it,  is  a  large 
gap  near  the  middle.  On  the  walls  are  fome  traces  of 
the  paintings.  Before  the  portico  is  a  refervoir  funk 
in  the  rock,  to  fupply  the  Turks  with  water  for  the 
purifications  cuftomary  on  entering  their  mofques.  In 
it,  on  the  left  hand,  is  the  rubbifh  of  the  pile  erected 
to  fupply  the  place  of  a  column  ;  and  on  the  right,  a 
flaircafe,  which  leads  out  on  the  architrave,  and  has  a 
marble  or  two  with  infcriptions,  but  worn  fo  as  not  to 
be  legible.  It  belonged  to  the  minaret,  which  has 
15  been  deftroyed . 
Sculptures.  "  The  travellers,  to  whom  we  are  indebted  for  an 
account  of  the  mofque»,  have  likewife  given  a  dcfcrip- 
tion  of  the  fculpture  then  remaining  in  the  front.  In 
the  middle  of  the  pediment  was  feen  a  bearded  Jupiter, 
with  a  majeflic  countenance,  Handing,  and  naked  ;  the 
right  arm  broken.  The  thunderbolt,  it  has  been  fup- 
pofed,  was  placed  in  that  hand,  and  the  eagle  between 
his  feet.  On  his  right  was  a  figure,  it  is  conjectured, 
of  Victory,  clothed  to  the  mid-leg  ;  the  head  and  arms 
gone.  This  was  leading  on  the  horfes  of  a  car,  in 
which  Minerva  fat,  young  and  unarmed ;  her  head- 
drefs,  inflead  of  a  helmet,  refembling  that  of  a  Ve- 
nus. The  generous  ardour  and  lively  fpirit  vifible  in 
this  pair  of  celeftial  fteeds,  was  fuch  as  befpoke  the 
hand  of  a  mafter,  bold  and  delicate,  of  a  Phidias  or 
Praxiteles.  Behind  Minerva  was  a  female  figure,  with- 
out a  head,  fitting,  with  an  infant  in  her  lap;  and  in 
this  angle  of  the  pediment  was  the  emperor  Hadrian 
with  his  arm  round  Sabina,  both  reclining,  and  feem- 
ing  to  regard  Minerva  with  pleafure.  On  the  left  fide 
of  Jupiter  were  five  or  fix  other  trunks  to  complete  the 
aflembly  of  deities,  into  which  he  received  her.  Thefe 
figures  were  all  wonderfully  carved,  and  appeared  as 
big  as  life.  Hadrian  and  his  confort,  it  is  likely,  were 
complimented  by  the  Athenians  with  places  among 
the  marble  gods  in  the  pediment,  as  benefactors. 
Both  of  them  may  be  conlidered  as  intruders  on  the 
original  company  ;  and  poffibly  their  heads  were  pla- 
ced on  trunks,  which  before  had  other  owners.  They 
ftill  poflefs  their  corner,  and  are  eafy  to  be  recognifed, 
though  not  unimpaired.  The  reft  of  the  ftatues  are 
defaced,  removed,  or  fallen.  Morolini  was  ambitious 
to  enrich  Vence  with  the  fpoils  of  Athens  ;  and  by  an 
attempt  to  take  down  the  principal  group,  haftened 
their  ruin.  In  the  other  pediment  is  a  head  or  two  of 
fea-horfes  finely  executed,  with  fome  mutilated  figures  ; 
and  on  the  architrave  beneath  them  are  marks  of  the 
fixtures  of  ,votivc  offerings,  perhaps  of  the  golden 
IhielJs,  or  of  feftoons  fufpended  on  foleinn  occasions, 
when  the  temple  was  dreflTed  out  to  receive  the  votaries 
,  of  the  goddefs. 
Erectheum  "  Neptune  and  Minerva,  once  rival  deities,  were 
joint  and  amicable  tenants  of  the  Erectheum,  in  which 
was  an  altar  of  Oblivion.  The  building  was  double, 
a  partition-wall  dividing  it  into  two  temples,  which 
fronted  different  ways.  One  was  the  temple  of  Nep- 
tune Erecthetis,  the  other  of  Minerva  Polias.  The 
latter  was  entered  by  a  fquare  portico  connected  with 
a  marble  fkreen,  which  fronts  towards  the  propylea. 
The  door  of  the  cell  was  on  the  left  hand  ;  and  at  the 
Vol.  II. 


farther  end  of  the  paflage  was  a  door  leading  down    Aches*. 
into  the  Pandrofeum,  which  was  contiguous.  '      •       ' 

"  Before  the  temple  of  Neptune  Ereethens  wasan  Tc  'leof 
altar  of  Jupiter  the  jttpreme,  on  which  no  living  thing  Neptune 
was  facrificed,  but  they  offered  cakes  without  wine.  Eredlheufc 
Within  it  was  the  altar  of  Neptune  and  Erectheus ; 
and  two,  belonging  to  Vulcan  and  a  hero  named  Ba- 
tes, who  had  tranfmitted  the  priefthood  to  his  pofte- 
rity,  which  were  called  Butada?.  On  the  walls  were 
paintings  of  this  illuftrious  family,  from  which  the 
prieftefs  of  Minerva  Polias  was  alio  taken.  It  was  af- 
ferted  that  Neptune  had  ordained  the  well  of  fait  wa- 
ter, and  the  figure  of  a  trident  in  the  rock,  to  be  me- 
morials of  his  contending  for  the  country.  The  for- 
mer, Paufanias  remarks,  was  no  great  wonder,  for 
other  wells  of  a  fimilar  nature  were  found  inland  ;  but 
this,  when  the  fouth  wind  blew,  afforded  the  found  of 
waves.  jg 

"  The  temple  of  Minerva  Polias  was  dedicated  by  of  Miner- 
all  Attica,  and  pofTefTed  the  moft  ancient  ftatue  of  va  Polias. 
the  goddefs.  The  demi  or  towns  had  other  deities, 
but  their  zeal  for  her  fuffered  no  diminution.  The 
image,  which  they  placed  in  the  acropolis,  then  the 
city,  was  in  after  ages  not  only  reputed  confummately 
holy,  but  believed  to  have  fallen  down  from  heaven  in 
the  reign  of  Erichthonius.  It  was  guarded  by  a  large 
ferpent,  which  was  regularly  ferved  with  offerings  of 
honied  cakes  for  his  food.  This  divine  reptile  was  of 
great  fagacity,  and  attained  to  an  extraordinary  age. 
He  wifely  withdrew  from  the  temple,  when  in  danger 
from  the  Medes  ;  and,  it  is  faid,  was  living  in  the  fc- 
cond  century.  Before  this  ftatue  was  an  owl  ;  and  a 
golden  lamp.  This  continued  burning  day  and  night. 
It  was  contrived  by  a  curious  artift,  named  Callhnachus, 
and  did  not  require  to  be  replenifhed  with  oil  oftener 
than  once  a-year.  A  brazen  palm-tree,  reaching  to 
the  roof,  received  its  fmoke.  Ariftion  had  let  the 
holy  flame  expire  while  Sylla  befieged  him,  and  was 
abhorred  for  his  impiety.  The  original  olive-tree, 
faid  to  have  been  produced  by  Minerva,  was  kept  in 
this  temple.  When  the  Medes  fet  fire  to  the  acropo- 
lis, it  was  confumed  ;  but,  they  aiTerted,  on  the  follow- 
ing day,  was  found  to  have  fhot  up  again  as  much  as 
a  cubit.  It  grew  low  and  crooked,  but  was  efteemed 
very  holy.  The  prieftefs  of  Minerva  was  not  allowed 
to  eat  of  the  new  cheefe  of  Attica  ;  and,  among  her 
perquifites,  was  a  meafure  of  wheat,  and  one  of  barley, 
for  every  birth  and  burial.  This  temple  was  again 
burned  when  Callias  was  archon,  24  years  after  the 
death  of  Pericles.  Near  it  was  the  tomb  of  Cecrops, 
and  within  it  Erectheus  was  buried. 

"  The  rain  of  the  Ercctfieum  is  of  white  marble; 
the  architectural  ornaments  of  very  exquifite  workman- 
ihip,  and  uncommonly  curious.  The  columns  of  the 
front  of  the  temple  of  Neptune  are  Handing  with  the 
architrave  ;  and  alfo  the  fkreen  and  portico  of  Minerva 
Polias,  with  a  portion  of  the  cell  retaining  traces  of 
the  partition-wall.  The  order  is  Ionic.  An  edifice 
revered  by  ancient  Attica,. as  holy  in  the  higheft  de- 
gree, was  in  1676  the  dwelling  of  a  Turkifh  family, 
and  is  now  deferted  and  neglected  ;  but  many  ponde- 
rous ftones  and  much  rubbifh  muff  be  removed  before 
the  well  and  trident  would  appear.  The  former,  at 
leaft,  might  probably  be  difcovered.  The  portico  is 
nfed  as  a  powder-magazine  ;  but  we  obtained  permif- 
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Athens,  fion  to  dig  and  to  examine  the  outfide.  The  door-way 
*" — v— '  0f  tilc  veftibule  is  walled  up,  and  the  foil  rifen  nearly 
to  the  top  of  the  door-way  of  the  Pandrofeum.  By 
the  portico  is  a  battery  commanding  the  town,  from 
which  afcends  an  amufing  hum.  The  Turks  fire  from 
it,  to  give  notice  of  the  commencement  of  Ramazan 
or  of  their  Lent,  and  of  bairam  or  the  holy-days,  and 
oil  other  public  occafions. 

"  The  pandrofeum  is  a  fmall,  but  very  particular 
building,  of  which  no  fatisfactory  idea  can  be  commu- 
nicated by  defcription.  The  entablature  is  fupported 
by  women  called  Caryatides.  Their  ftory  is  thus  re- 
lated. The  Greeks,  victorious  in  the  Perfian  war, 
Jointly  deftroyed  Carya,  a  city  of  the  Peloponnefus, 
which  had  favoured  the  common  enemy.  They  cut 
off  the  males,  and  carried  into  captivity  the  women, 
whom  they  compelled  to  retain  their  former  drefs  and 
ornaments,  though  in  a  ftate  of  fervitude.  The  ar- 
chitects of  thofe  times,  to  perpetuate  the  memory  of 
their  punilhment,  reprefented  them,  as  in  this  inflance, 
each  with  a  burden  on  her  head,  one  hand  uplifted  to 
it ;  and  the  other  hanging  down  by  her  fide.  The 
images  were  in  number  fix,  all  looking  toward  the par- 
thenion.  The  four  in  front,  with  that  next  to  the 
propylea,  remain,  but  mutilated,  and  their  faces  be- 
luieared  with  paint.  The  foil  is  rifen  almoft  to  the 
top  of  the  bafement  on  which  they  are  placed.  This 
temple  was  open  or  latticed  between  the  ftatues  ;  and 
in  it  alfo  was  a  ftunted  olive-tree,  with  an  altar  of  Ju- 
piter Herceus  (landing  under  it.  The  propylea  are 
nearly  in  a  line  with  the  fpace  dividing  it  from  the  par- 
thenion  ;  which  difpofition,  befides  its  other  effects,  oc- 
cafioned  the  front  and  flank  of  the  latter  edifice  to  be 
feen  at  once  by  thofe  who  approached  it  from  the  en- 
19  trance  of  the  acropolis. 
Of  Jupiter  "  The  ruin  of  the  temple  of  Jupiter  Olympius  con- 
Olympius.  fids  of  prodigious  columns,  tall  and  beautiful,  of  the 
Corinthian  order,  fluted  ;  fome  Angle,  fome  fnpporting 
their  architraves  ;  with  a  few  maflive  marbles  beneath; 
the  remnant  of  a  vaft  heap,  which  only  many  ages  could 
have  confumed  and  reduced  into  fo  fcanty  a  compafs. 
The  columns  are  of  very  extraordinary  dimenfions,  be- 
ing about  fix  feet  in  diameter,  and  near  60  in  height. 
The  number  without  the  cell  was  116  or  120.  Seven- 
teen were  (landing  in  1676  :  but  a  few  years  before 
we  arrived,  one  was  overturned  with  much  difficulty, 
and  applied  to  the  building  a  new  mofque  in  the  bazar 
or  market-place.  This  violence  was  avenged  by  the 
bamaw  of  Negropont,  who  made  it  a  pretext  for  ex- 
torting from  the  vaiwode  or  governor  ij  pnrfes  ;  the 
pillar  being,  he  alleged,  the  property  of  their  mafter 
the  Grand  Signior.  It  was  an  angular  column,  and 
of  confequence  in  determining  the  dimenfions  of  the 
fabric.  We  regretted  that  the  fall  of  this  mighty 
mafs  had  not  been  poftponed  until  we  came,  as  it  would 
have  afforded  an  opportunity  of  infpecting  and  mca- 
furing  fome  members  which  we  found  far  too  lofty  to 
be  attempted.  On  a  piece  of  the  architrave,  fupport- 
ed by  a  couple  of  columns,  are  two  parallel  walls,  of 
modern  mafonry,  arched  about  the  middle,  and  again 
near  the  top.  Yon  are  told  it  has  been  the  habitation 
of  a  hermit,  doubtlefsofa  Stylites;  but  of  whatever 
building  it  has  been  part,  and  for  whatever  purpofe 
defigned,  it  muff  have  been  erected  thus  high  in  air, 
while  the  immenfe  ruin  of  this  huge  flructure  was  yet 


fcarcely  diminished,  and  the  heap  inclined  fo  as  to  ren-    Athens, 
der  it  acceffible.    It  was  remarked  that  two  (tones  of  Atherina. 
a  ftep  in  the  front  had  coalefced  at  the  extremity,  fo  *~    * 
that  no  juncture  could  be  perceived  ;  and  the  like  was 
difcovered  alfo  in  a  ftep  of  the  parthenion.     In  both 
inftances  it  may  be  attributed  to  a  concretory  fluid, 
which  pervades  the  marble  in  the  quarry.     Some  por- 
tion remaining  in   the  pieces,  when  taken  green  as  it 
were,  and  placed  in  mutual  contact,  it  exfuded  and 
united  them  by  a  procefs  fimilar  to  that  in  a  bone  of 
an  animal  when  broken  and  properly  fet.  20 

"  Befides  the  more  (table  antiquities,  many  detach- Detached 
ed  pieces  are  found  in  the  town,  by  the  fountains,  in  piecesofan. 
the  ftreets,  the  walls,  the  houfes,  and  churches.  A-  tulue  *5ulP' 
mong  thefe  are  fragments  of  fculpture  ;  a  marble  chair  ture' 
or  two,  which  probably  belonged  to  the  Gymnafia  or 
theatres  :  a  fun-dial  at  the  catholicon  or  cathedral,  in- 
fcribed  with  the  name  of  the  maker  ;  and,  at  the  ar- 
chiepifcopal  houfe  clofe  by,  a  very  curious  vefTel  of 
marble,  ufed  as  a  ciftern  to  receive  water,  but  once 
ferving,  it  is  likely,  as  a  public  (landard  or  mcafure. 
Many  columns  occur;  with  fome  maimed  ftatues,  and 
pedeftals,  feveral  with  inferiptions,  and  almoft  buried 
in  earth.  A  cuftom  has  prevailed,  as  at  Chios,  of 
fixing  in  the  wall,  over  the  gate-ways  and  doors  of  the 
houfes,  carved  (tones,  mod  of  which  exhibit  the  fune- 
ral fupper.  In  the  courts  of  the  houfes  lie  many 
round  (telse,  or  pillars,  once  placed  on  the  graves  of 
the  Athenians  ;  and  a  great  number  are  (till  to  be  feen 
applied  to  the  fame  ufe  in  the  Turkifh  burying  grounds 
before  the  acropolis.  Thefe  generally  have  concife 
inferiptions  containing  the  name  of  the  perfon,  and  of 
the  town  and  tribe  to  which  the  deceafed  belonged. 
Demetrius  the  Phalerian,  who  endeavoured  to  reftrain 
fepulchral  luxury,  enacted,  that  no  perfon  flionld  have 
more  than  one,  and  that  the  height  fliould  not  exceed 
three  cubits.  Another  fpecies,  which  refembles  onr 
modern  head-ftones,  is  fometimes  adorned  with  fculp- 
ture, and  has  an  epitaph  in  verfe.  We  faw  a  few  mu- 
tilated Hermse.  Thefe  were  bufts  on  long  quadran- 
gular bafes,  the  heads  frequently  of  brafs,  invented  by 
the  Athenians.  At  firft  they  were  made  to  reprefent 
only  Hermes  or  Mercury,  and  defigned  as  guardians 
of  the  fepulchres  in  which  they  were  lodged  ;  but  af- 
terwards the  houfes,  ftreets,  and  porticos  of  Athens, 
were  adorned  with  them,  and  rendered  venerable  by 
a  multitude  of  portraits  of  illuftrious  men  and  women, 
of  heroes,  and  of  gods:  and,  it  is  related,  Hippar- 
chus,  fon  of  Pififtratus,  erected  them  in  the  demi  or 
burongh-towns,  and  by  the  road-fide,  inferibed  with 
moral  apophthegms  in  elegiac  verfe  ;  thus  making 
them  vehicles  of  inftruction." 

ATHERINA,  in  ichthyology,  a  genus  of  fifhes 
of  the  order  of  abdominales.  The  characters  of  this 
genus  are  thefe  :  The  upper  jaw  is  plain  :  the  rays  of 
the  branchioftege  membrane  are  fix  ;  and  the  fide-belt 
or  line  ihines  like  filver.  The  fpecies  are  two,  viz. 
1.  The  hepfetus,  with  about  12  rays  in  the  fin  next 
the  anus.  It  is  found  in  the  Mediterranean.  Itis  alfo  very 
common  in  the  fea  near  Southampton,  England,  where, 
it  is  called  zfmelt.  The  higheft  feafon  is  from  March 
to  the  latter  end  of  May,  or  beginning  of  June ;  in 
which  month  it  (pawns.  It  never  deferts  the  place  ; 
and  is  conftantly  taken  except  in  harfl  froft.  It  is  alfo 
found  on  other  coafts  of  that  ifland.    The  length  is  a- 
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Atheroma  bove  4J  inches,  and  the  tail  is  much  forked.  The 
filh  is  femipellucid,  covered  with  fcales;  the  colour 
;  filvery,  tinged  with  yellow  :  beneath  the  fide-line  is  a 
row  of  fraall  black  fpots.  2.  The  menidea,  with  24 
rays  in  the  fin  next  the  -anus.  This  is  a  very  (mall  pel- 
lucid fifli,  with  many  black  points  interfperfed  ;  it  has 
many  teeth  in  the  lips,  but  none  in  the  tongue  or  jaws. 
It  is  found  in  the  frefh  waters  of  Carolina,  and  fpawns 
in  April. 

ATHEROMA,  in  furgery,  a  tumor  without  pain  or 
difcoloration  of  the  skin,  containing,  in  a  membranous 
bag,  matter  refembling  pap,  intermixed  with  hard 
and  stony  particles.  Thcfe  tumors  are  eafily  cured  by 
incifion. 

ATHERTON,  or  Atherston,  a  town  of  War- 
wicklhire  in  England,  fituated  on  the  river  Stour,  in 
W.  Long.  1.  30.  N.  Lat.  52.  40.  It  is  a  considerable 
town,  and  had  formerly  a  monastery  ;  but  now  is  bed 
known  by  its  fair,  which  is  the  greatest  in  England 
for  cheefe. 

ATHESIS  (anc.  geog.),  a  river  of  the  Cifalpine 
Gaul,  which,  rifing  in  the  Rhetian  Alps,  in  Mount 
Brenna,  in  the  county  of  Tirol,  runs  fouthwards  and 
walhes  Tridentum  and  Verona,  which  last  it  divides  1 
and  after  palling  this,  bends  its  courfe  eaft wards,  in  a 
parallel  direction  with  the  Po,  and  falls  into  the  Adri- 
atic between  Foffa  Claudia  and  Philiftina :  it  feparated 
the  Euganei,  an  ancient  people,  from  the  Veneti. 
The  people  dwelling  on  it  are  called  Athefmi  (Pliny). 
Its  modern  name  is  the  Adige. 

ATHLETE,  in  antiquity,  perfons  of  strength  and 
agility,  difciplined  to  perform  in  the  public  games. 
The  word  is  originally  Greek,  a.%\m»t  ;  formed  from 
«9-m>s,  certamen,  "combats"  whence  alfo  aS-Kov,  the 
prize  or  reward  adjudged  the  victor. — Under  Athletx 
were  comprehended  wrestlers,  boxers,  runners,  leapers, 
throwers  of  the  difk,  and  thofe  praclifed  in  other  ex- 
ercifes  exhibited  in  the  Olympic,  Pythian,  and  other 
folemn  fports ;  for  the  conquerors  wherein  there  were 
eftablilhed  prizes. 

ATHLETIC  habit,  denotes  a  strong  hale  con- 
Ititution  of  body.  Anciently  it  fignified  a  full  fleihy 
corpulent  state,  fuch  as  the  athletas  endeavoured  to 
arrive  at.  The  athletic  habit  is  esteemed  the  highest 
pitch  of  health  :  yet  is  it  dangerous,  and  the  next  door 
to  difeafe  ;  fmce,  when  the  body  is  no  longer  capable 
of  being  improved,  the  next  alteration  mull  be  for  the 
worfe.  The  chief  object  of  the  athletic  diet,  was  to 
obtain  a  firm,  bulky,  weighty  body  ;  by  force  or  which, 
more  than  art  and  agility,  they  frequently  overpower- 
ed their  antagonist :  hence  they  fed  altogether  on  dry 
folid,  and  vifcuons  meats.  In  the  earlier  days,  their 
chief  food  was  dry  figs  and  cheefe,  which  was  called 
tir  :da  Jagijiatio  £»?*  Tpof  h,  and  Askho-is  <PtaZnf>a)V  /cr^aJW. 
Oribafius,  or,  as  others  fay,  Pythagoras,  first  brought 
this  in  difufe,  and  substituted  flefli  in  lieu  thereof.  They 
had  a  peculiar  bread  called  xoixvia:  They  exercifed, 
cat,  and  drank,  without  ceafing:  they  were  not  allowed 
to  leave  off  eating  when  faiiated,  but  were  obliged  to 
cram  on  till  they  could  hold  no  more  ;  by  which  means 
they  at  length  acquired  a  degree  of  voracity  which  to 
r.s  feems  incredible,  and  a  strength  proportional.  Wit- 
nefs  what  Paufanias  relates  of  the  four  celebrated  ath- 
letas, Polydamus  the  ThelTalian,  Milo  the  Crotonian, 
Theagenes  the  Thafian,  and  Euthymus  the  Locrian  : 


Athos. 


The  fecond  is  faid  to  have  carried  a  bull  on  his  back  a    Athlone 
considerable  way,  then  to  have  knocked  him  down  wiih 
a  blow  of  his  fist,  and  lastly,  as  fome  add,  devoured  him  , 
at  a  meal. 

ATHLONE,  a  town  of  Weltmeath,  in  Ireland, 
lying  in  W.  Long.  8.  o.  N.  Lat.  53.  20.  It  is  fitua- 
ted on  both  fides  of  the  Shannon,  and  both  parts  are 
united  by  a  strong,  high-raifed,  and  well-built  bridge, 
in  the  middle  of  which  stands  a  monument,  with  fome 
figures  cut  in  marble,  together  with  Queen  Elizabeth's 
arms,  and  fome  inferiptions  declaring  the  time  and  the 
founders  of  the  building.  The  castle  was  founded  by 
King  John  on  fome  land  belonging  to  St  Peter's  abbey, 
for  which  he  granted  a  compenfation.  It  is  built  on  a 
high-raifed  round  hill,  refembling  one  of  the  Danifh 
raths  or  forts.  Here  were  formerly  two  convents  or 
monasteries.  Athlone  was  formerly  strongly  fortified, 
and  confidered  as  of  very  great  importance.  In  the 
year  1691,  a  part  of  the  Englifli  army  under  General 
Ginckle,  in  the  very  face  of  the  Iriih,  who  were 
strongly  entrenched  on  the  opposite  fhore,  fording  the 
river,  formed,  and  took  poffeffion  of  the  town,  not 
lofing  more  than  50  men  in  the  attack  ;  which  is  esteem- 
ed as  bold  and  fuccefsful  an  enterprife  as  any  recorded 
in  history.  There  are  generally  two  troops  of  horfe 
and  four  companies  of  foot  quartered  at  Athlone.  This 
town  gives  the  title  of  earl  to  the  family  of  Ginckle,  as 
a  reward  for  the  noble  fervices  performed  by  the  Ge- 
neral. 

ATHOL,  the  most  northern  district  of  Perthfhire 
in  Scotland,  extending  in  length  43  miles,  and  in 
breadth  30.  It  is  bordered  on  the  north  by  Badenoch, 
on  the  weft  by  Lochaber,  on  the  east  and  fouth-eaft  by 
Mar  and  Gowrie,  on  the  fouth  by  Strathcrne  and  Perth 
Proper,  and  on  the  south-west  by  Braidalbane.  The 
country  is  very  rough  and  mountainous,  and  contains 
part  of  the  ancient  Caledonian  forest ;  but  thefe  moun- 
tains are  interfperfed  with  fruitful  vallies.  Here  are 
feveral  villages,  but  no  towns  of  any  confideration. 
The  molt  noted  place  is  Blair  Castle,  feated  on  the  ri- 
ver Tilt,  near  its  influx  into  the  Gurrey,  a  pleafant 
limpid  stream  that  falls  into  the  Tay.  This  castle  be- 
longs to  the  Duke  of  Athol,  who  derives  his  title  from, 
this  district,  and  lives  here  with  great  magnificence. 
In  the  fame  neighbourhood  we  fee  the  pafs  of  Gilli- 
cranky,  rendered  memorable  by  the  battle  fought  here 
in  the  beginning  of  King  William's  reign,  between 
that  monarch's  general  M'Kay,  and  the  Highlanders 
adhering  to  king  James.     See  Gillicranky. 

ATHOS,  a  celebrated  mountain  of  Chalcidia  in 
Macedonia,  fituated  E.  Long.  26.  20.  N.  Lat.  40.  10. 
The  ancients  entertained  extravagant  notions  concern- 
ing its  height.  Mela  affirmed  it  to  be  fo  high  as  to 
reach  above  the  clouds  ;  and  Martianus  Capellinus, 
that  it  was  fix  miles  high.  It  was  a  received  opinion, 
that  the  summit  of  mount  Athos  was  above  the  middle 
region  of  the  air,  and  that  it  never  rained  there;  be- 
caufe  the  afhe'S  left  on  the  altars  erected  near  its  funamit 
were  always  found  as  they  were  left,  dry  and  unfeatter- 
ed.  But  if  on  many  accounts  it  was  famous  among  the 
ancients,  it  is  no  lefs  fo  among  the  moderns.  The 
Greeks,  struck  with  its  singular  fitnation  and  the  vene- 
rable appeai'anceofits  towering  afcent,  erected  fo  many 
churches,  monasteries,  hermitages,  &c.  upon  it,  that 
it  became  in  a  manner  inhabited  by  devotees,  and  from 
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Athos  tlience received  the  name  of  the  Holy  Mountain  ;  which 
II  name  it  ftill  retains,  though  many  of  thofe  confecrated 
Ath7-  works  are  now  decayed.  According  to  the  accounts 
of  modern  travellers,  this  mountain  advances  into  the 
Archipelago,  being  joined  to  the  continent  by  an  ifth- 
mus  about  half  a  league  in  breadth.  It  is  about  30 
miles  in  circumference,  and  two  in  perpendicular  height. 
It  may  be  tavelled  over  in  about  three  days,  and  may 
be  feen  90  miles  off.  There  is  a  fine  profpect.  from  the 
top  ;  but,  like  all  other  high  mountains,  the  cold  on 
its  fummit  is  exceffive.  It  abounds  with  many  differ- 
ent kinds  of  plants  and  trees,  particularly  the  pine  and 
fir.  In  the  valleys  grows  a  plant  called  elegia,  whofe 
branches  ferve  to  make  pens  for  writing.  In  fhort, 
this  mountain  is  faid  to  be  adorned  with  variety  of  her- 
bage and  evergreens,  a  multitude  of  fprings  and 
flreams,  and  woods  growing  near  the  fhore,  To  as  to 
be  one  of  the  moft  agreeable  places  in  the  world. 

It  is  now  inhabited  by  Caloyers,  a  fort  of  Greek 
monks,  of  the  order  of  St  Bafil,  who  never  marry, 
though  others  of  that  church  do.  They  abftain  from 
rlefli,  and  fare  very  hardly,  their  ordinary  meal  being 
olives  pickled  when  they  are  ripe.  They  are  about 
6000  in  all,  and  inhabit  feveral  parts  of  the  mountain, 
on  which  are  24  large  old  monafteries,  furroundedwith 
high  walls  for  a  defence  againft  banditti.  They  are 
fo  refpected,  that  the  Turks  themfelves  will  often  fend 
them  alms.  Thefe  monks  are  not  idle  like  others ;  but 
labour  with  the  ax,  fpade,  and  fickle,  dreffing  them- 
felves like  hermits.  Formerly  they  had  fine  Greek 
mamifcripts ;  but  are  now  become  fo  illiterate,  that  they 
can  fcarce  read  or  write. 

Through  this  mountain,  or  rather  through  the  ifth- 
mus  behind  it,  Xerxes  king  of  Perfia  is  faid  to  have 
cut  a  pailage  for  his  fleet  when  about  to  invade  Greece. 
In  this  work  he  fpent  three  whole  years,  and  employ- 
ed in  it  all  the  forces  on  board  the  fleet.  He  is  alfo 
faid,  before  the  work  was  begun,  to  have  written  the 
following  infolent  and  ridiculous  letter  to  the  moun- 
tain :  "  Athos,  thou  proud  andafpiring  mountain,  that 
lifteft  up  thy  head  to  the  very  fkies,  .1  advife  thee 
not  to  be  fo  audacious  as  to  put  rocks  and  ftones  that 
cannot  be  cut  in  the  way  of  my  workmen.  If  thou 
makeft  that  oppofition,  I  will  cut  thee  entirely  down, 
and  throw  thee  headlong  into  the  fea."  The  directors 
of  this  enterprife  are  faid  to  have  been  Bubaris  the  fon 
of  Megabyzus,  and  Artacheus  the  fon  of  Arbeus,  both 
Perfians ;  but  as  no  traces  of  fuch  a  great  work  remain, 
the  truth  of  the  whole  relation  has  juftly  been  called 
in  queftion. 

ATHWART,  in  navigation,  is  fynonimous  with 
acrofs  the  line  of  the  courfe. 

Athwart  the  Fore-foot,  is  a  phrafe  that  denotes  the 
flight  of  a  cannon-ball  from  one  fhip  acrofs  the  courfe 
of  another,  to  intercept  the  latter,  and  oblige  her  to 
ihorteu  fail,  that  the  former  may  come  near  enough  to 
examine  her. 

Athwart- Haufe,  exprefles  the  fituation  of  a  fhip, 
when  fhe  is  driven  by  wind  or  tide,  or  any  other  acci- 
dent, acrofs  the  fore-part  of  another. 

ArmvART-Ships,  reaching  acrofs  mips  from  one  fide 
to  the  other. 

ATHY,  a  town  of  Ireland  in  the  county  of  Kil- 
ilare,  not  far  from  the  borders  of  Queen's   county. 
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W.  Long.  7.  o.  N.  Lat.  53.0.     It  is  fituated  on  the     Atifaar 
river  Barrow  ;  is  governed  by  a  fovereign,  twobailiffs,         || 
and  a  recorder,  and  is,  alternately  with  Naas,  the  af-  Atlantidn. 
fizes  town.  '       "~ ~~ 

ATIBAR,  the  name  by  which  the  inhabitants  of  the 
kingdom  of  Gago  in  Africa  call  gold-duft  ;  from  which 
word  Europeans,  and  efpecially  the  French,  have  com- 
pofed  the  word  tibir,  which  alfo  fignifies  gold-duft  a- 
mong  thofe  who  trade.in  that  commodity. 

ATIGNY,  an  ancient  town  of  Champagne  in  France, 
where  feveral  of  the  kings  of  France  had  their  refi- 
dence.  It  is  feated  on  the  river  Arfne,  in  E.  Long.  4. 
47.  N.  Lat.  49.  30. 

ATKINS  (Sir  Robert),  lord  chief  baron  of  the  ex- 
chequer, was  born  in  162 1,  and  educated  at  the  univer- 
fity  of  Oxford,  from  whence  he  removed  to  the  inns 
of  court,  and  became  eminent  in  the  law.  He  was 
made  knight  of  the  Bath,  with  many  other  perfons  of 
the  firft  diftinftion,  at  the  coronation  of  King  Charles 
II.  In  1672,  he  was  appointed  one  of  the  judges  of 
Common  Pleas  ;  in  which  honourable  ftation  he  con- 
tinued till  1679,  when,  forefeeing  the  troubles  that 
foon  after  enfued,  he  thought  fit  to  refign,  and  retire 
into  the  country.  In  1689,  he  was  made  by  King 
William  lord  chief  baron  of  the  exchequer ;  and  a- 
bout  the  fame  time  executed  the  office  of  fpeaker  to  the 
houfe  of  lords,  which  had  been  previoufly  refufed  by 
the  Marquis  of  Halifax.  He  diftinguilhed  himfelf  by 
an  unfhaken  zeal  for  the  laws  and  liberties  of  his  coun- 
try. He  wrote  feveral  pieces,  which  have  been  col- 
lected into  one  volume  8vo,  under  the  title  of  Parlia- 
mentary  and  Political  Trails.  The  authors  of  the  Bi- 
ographia  Britannica  remark,  that  whoever  inclines  to 
be  thoroughly  informed  of  the  true  conftitution  of  his 
country,  of  the  grounds  and  reafons  of  the  revolution, 
and  of  the  danger  of  fnffering  prerogative  to  joftle 
law,  cannot  read  a  better  or  plainer  book  than  thofe 
tracls  of  Sir  Robert  Atkins.  He  died  in  1709,  a- 
ged  88. 

Atkins  (Sir  Robert),  fon  of  the  preceding,  was 
born  in  1646,  and  was  eminent  for  all  the  virtues  that 
could  adorn  an  Englifh  gentleman.  He  wrote  The 
Ancient  and  Prefent  State  of  Gloucefterfhire,  in  one 
large  volume  in  folio  ;  and  died  October  29,  1 711. 

ATKYNS  (Richard),  was  defcended  from  a  good 
family,  and  was  born  at  Tuffleigh  in  Gloucefterfhire, 
in  the  year  1615.  He  was  educated  at  Oxford,  from 
whence  he  removed  to  Lincoln's  Inn,  and  afterwards 
diftinguifhed  himfelf  by  his  loyalty  to  King  Charles  1. 
for  whom  he  raifed  a  troop  of  horfe  at  his  own  ex- 
pence.  At  the  Reftoration  he  was  made  one  of  the  de- 
puty lieutenants  of  Gloucefterfhire,  and  diftinguifhed 
himfelf  by  his  attachment  to  the  government.  But  at 
length  being  committed  prifoner  to  the  Marfhalfea  in 
Southwark  for  debt,  he  died  thereon  the  14th  of  Sep- 
tember 1677.  He  wrote  feveral  pieces,  particularly 
A  Treatife  on  the  Original  and  Growth  of  Print- 
ing. 

ATLANTIC  ocean,  that  bounded  by  Europe  and 
Africa  on  the  eaft,  and  by  America  on  the  weft. 

ATLANTICA.    See  Atlantis. 

ATLANTIDES,  in  aftronomy,  a  denomination  gi- 
ven to  the  Pleiades,  or  feven  ftars,  fomctimes  alfo 
called  Vergillice.  They  are  thus  called;  as  being  fiippo- 
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iWantis    Ted  by  the  poets  to  have  been  the  daughters  either  of 
! * '  Atlas  or  his  brother  Hefperus,  who  were  tranflated  in- 
to heaven. 

ATLANTIS,  Atalantis,  or  Atlantica,  an 
ifland  mentioned  by  Plato  and  fome  others  of  the  an- 
cients, concerning  the  real  exiftence  of  which  many 
difputes  have  been  raifed.  Homer,  Horace,  and  the 
other  poets,  make  two  Atlanticas,  calling  them  He- 
fperides  and  Elyfian  Fields,  making  them  the  habita- 
tions of  the  blefled.  The  molt  diftinct  account  of  this 
itland  we  have  in  Plato's  Timasus,  of  which  Mr  Cham- 
bers gives  the  following  abridgment.  "  The  Atlantis 
was  a  large  illand  in  the  weftern  ocean,  fituated  before 
or  oppofite  to  the  ftraits  of  Gades.  Out  of  this  ifland 
there  was  an  eafy  paflage  into  fome  others,  which  lay 
near  a  large  continent  exceeding  in  bignefs  all  Europe 
and  Afia.  Neptune  fettled  in  this  itland  (from  whofe 
fon  Atlas  its  name  was  derived),  and  divided  it  among 
his  ten  fons.  To  the  youngeft  fell  the  extremity  of 
the  iiland,  called  Cadir,  which  in  the  language  of  the 
country  Signifies  fertile,  or  abundant  in  Jheep.  The 
defcendants  of  Neptune  reigned  here  from  father  to 
fon  for  a  great  number  of  generations  in  the  order  of 
primogeniture,  during  the  fpace  of  9000  years.  They 
alfo  poflefled  feveral  other  iflands;  and,  paffing  into 
Europe  and  Africa,  fubdued  all  Lybia  as  far  as  Egypt, 
and  all  Europe  to  Afia  Minor.  At  length  the  illand 
funk  under  water,  and  for  a  long  time  afterwards  the 
fea  thereabouts  was  full  of  rocks  and  Ihelves." 

Many  of  the  moderns  alfo  are  of  opinion,  that  the 
exiftence  of  the  Atlantis  is  not  to  be  looked  upon  as 
entirely  fabulous.  Some  take  it  to  have  been  Ameri- 
ca ;  and  from  thence,  as  well  as  from  a  paflage  in  Se- 
neca's Medea,  and  fome  other  obfeure  hints,  they 
imagine  that  the  new  world  was  not  unknown  to  the 
ancients.  But  allowing  this  to  be  the  cafe,  the  above- 
mentioned  continent  which  was  faid  to  lie  beyond  At- 
lantis would  feem  rather  to  have  been  the  continent  of 
America  than  Atlantis  itfelf.  The  learned  Rudbeck, 
profellbr  in  the  nniverftty  of  Upfal,  in  a  work  intitled 
Atlantica  five  Manhcim,  endeavours  to  prove  that  Swe- 
den and  Norway  are  the  Atlantis  of  the  ancients ;  but 
this  its  fittiation  will  by  no  means  allow  us  to  believe. 
ByKircherit  isfuppofed  to  have  been  an  ifland  extend- 
ing from  the  Canaries  quite  to  the  Azores ;  that  it  was 
really  fwallowed  up  by  the  ocean  as  Plato  aflerts  :  and 
that  thefe  fmall  iflands  are  the  mattered  remains  of  it 
which  were  left  ftanding. 

Atlantis  (New),  is  the  name  of  a  fictitious  phi- 
lofophical  commonwealth,  of  which  a  defcription  has 
been  given  by  Lord  Bacon. — The  new  Atlantis  is 
fuppofed  to  be  an  ifland  in  the  South  Sea,  to  which 
the  author  was  driven  in  a  voyage  from  Peru  to  Japan. 
The  compofition  is  an  ingenious  fable,  formed  after 
the  manner  of  the  Utopia  of  Sir  Thomas  More,  or 
Campanella's  City  of  the  Sun.  Its  chief  defign  is  to 
exhibit  a  model  or  defcription  of  a  college,  inftituted 
for  the  interpretation  of  nature  and  the  production  of 
great  and  marvellous  works,  for  the  benefit  of  men, 
under  the  name  of  Solomon's  Houfe,  or  "  the  college  of 
the  fix  day's  work."  Thus  much,  at  leaft,  isfinilhed  ; 
and  with  great  beauty  and  magnificence.  The  author 
propofed  alfo  a  frame  of  laws,  or  of  the  beft  ftate  or 
mould  of  a  commonwealth.  But  this  part  is  not  exe- 
cuted. 


ATLAS,  king  of  Mauritania,  a  great  aftronomcr,      Atlas. 

contemporary  with  Mofes.     From  his  taking  obferva-  ' " — 

tions  of  the  itars  from  a  mountain,  the  poets  feigned 
him  to  have  been  turned  into  a  mountain,  and  to  iuf- 
tain  the  heavens  on  his  fhoulders.  Being  an  excellent 
aftronomer,  and  the  firft  who  taught  the  doctrine  of 
the  fphere,  they  tell  us  that  his  daughters  were  turned 
into  ftars;  feven  of  them  forming  the  Pleiades,  and 
other  feven  the  Hyades. 

Atlas,  a  chain'  of  mountains  in  Africa,  lying  be- 
tween the  20th  and  25th  degree  of  north  latitude,  and 
fuppofed  almoft  to  divide  the  continent  from  eaft  to 
weft.  They  are  faid  to  have  derived  their  name 
from  Atlas  king  of  Mauritania,  who  was  a  great  a- 
ftronomer.  They  are  greatly  celebrated  by  the  an- 
cients on  account  of  their  height,  infomuch  that  the 
abovementioned  king,  who  is  faid  to  have  been  trans- 
formed into  a  mountain,  was  feigned  to  bear  up  the 
heavens  on  his  fhoulders.  We  are  aflured,  however,  by 
Dr  Shaw,  that  the  part  of  this  chain  of  mountains 
which  fell  under  his  obfervation  could  not  ftand  in 
competition  either  with  the  Alps  or  Apennines.  He 
tells  us,  that  if  we  conceive  a  number  of  hills,  ufually 
of  the  perpendicular  height  of  400,  joo,  or  600  yards, 
with  an  eafy  afcent,  and  feveral  groves  of  fruit  or  fo- 
reft  trees,  rifing  up  in  a  fucceflion  of  ranges  above  one 
another;  and  that  if  to  this  proipecT:  we  add  now  and 
then  a  rocky  precipice,  and  on  the  fumuiit  of  each  ima- 
gine amiferablemnd-walled  village  ;  we  mall  then  have 
a  jnft  idea  of  the  mountains  of  Atlas. 

According  to  M.  Chenier*,  this  mountain  is  form-  *  Hif.cf 
ed  by  an  endlefs  chain  of  lofty  eminences,  divided  into  Morocco,. 
different  countries,  inhabited  by  a  multitude  of  tribes, '- 13- 
whofe  ferocity  permits  ho  ftranger  to  approach.  "  I 
have  not  been  able  (continues  he)  to  obtain  a  Sufficient 
knowledge  of  thefe  mountains  to  defcribe  them  accu- 
rately :  What  Leo  Africanus  has  faid  of  them  is  \ery 
vague ;  and  his  account  is  the  lefs  to  be  regarded  at 
prefent,  as  it  is  now  about  three  centuries  fince  he 
wrote,  and  the  face  of  the  country  has  been  in  that 
time  totally  changed.  Nothing  perhaps  would  be  more 
interefting  to  the  curiofity  of  the  philofopher,  or  con- 
duce more  to  the  improvement  of  our  knowledge  in  na- 
tural hiftory,  than  a  journey  over  mount  Atlas.  The 
climate,  though  extremely  cold  in  winter,  is  very  heal- 
thy and  pleafant;  the  valleys  are  well  cultivated,  abound 
in  fruits,  and  are  diverfified  by  forefts  and  plentiful 
fprings,  the  ftreams  of  which  uniting  at  a  littlediftance, 
form  great  rivers,  and  lofe  themfelves  in  the  ocean. 
According  to  the  reports  of  the  Moors,  there  are 
many  quarries  of  marble,  granite,  and  other  valuable 
ftone,  in  thefe  mountains:  It  is  probable  there  are 
alfo  mines,  but  the  inhabitants  have  no  idea  of  thefe 
riches ;  they  confider  their  liberty,  which  their  Situation 
enables  them  to  defend,  as  the  molt  ineftimable  of  all 
treafures." 

Atlas,  in  matters  of  literature,  denotes  a  book  of 
univerfal  geography,  containing  maps  of  all  the  known 
parts  of  the  world. 

Atlas,  in  commerce,  a  filk-fattin,  manufactured  in 
the  Eaft-Indies.  There  are  fome  plain,  fome  ftriped, 
and  fome  flowered,  the  flowers  of  which  are  either 
gold  or  only  Silk.  There  are  atlafles  of  all  colours; 
but  moftof  them  falfe,  efpecially  the  red  and  the  crim- 
fon.     The  manufacture  of  them  is  admirable ;  the  gold 
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Atmo-  and  filk  being  worked  together  after  fucli  a  manner  as 
fjahere.  ^  ]10  workmen  in  Europe  can  imitate  ;  yet  they  are  very 
*  '  far  from  having  that  fine  glofs  and  luftre  which  the 
French  know  how  to  give  to  their  filk  (luffs.  In  the 
Chinefe  manufactures*  of  this  fort,  they  gild  paper  on 
one  fide  with  leaf-gold  ;  then  cut  it  in  long  flips,  and 
weave  it  into  their  filks;  which  makes  them  with  very 
little  cod,  look  very  rich  and  fine.  The  fame  long- 
flips  are  twiited  or  turned  about  filk  threads,  fo  arti- 
ficially, as  to  look  finer  than  gold  thread,  though  it  be 
of  no  great  value. 

ATMOSPHERE,  a  word  generally  ufed  to  fignify 
the  whole  mafs  of  fluid  confining  of  air,  aqueous  and 
other  vapours,  electric  fluid,  &c.  furrounding  the  earth 
i         to  a  conliderable  height. 
Atmo-  The  compofition  of   that  part  of   our  atmofphere 

fpherecom-  properly  called  air,  was  till  lately  very  much  unknown. 
pofedof  jn  former  times  it  was  fuppofed  to  be  a  fimple,  homo- 
geneous, and  elementary  fluid.  The  experiments  of 
Dr  Prieftly  difcovered,  that  the  pureft  kind  of  air, 
which  he  called  dephlogifticated,  was  in  reality  a  com- 
pound, and  might  be  artificially  produced  in  various 
ways.  His  firft  conjectures  concerning  its  component 
parts  were,  that  it  confifted  of  earth,  nitrous  acid,  and 
phlogifton.  Subfequent  experiments  rendered  thefe 
conjectures  dubious;  and  at  lafl  it  was  fuppofed  that 
dephlogifticated  air  is  a  pure  elementary  fubftance,  the 
vivifying  principle  to  animals,  and  the  acidifying  prin- 
ciple throughout  all  nature.  This  dephlogifticated 
air,  however,  isbutafmall  part  of  the  compofition  of 
our  atmofphere.  According  to  the  molt  accurate 
computations,  the  air  we  ufually  breathe  is  compofed 
of  only  one-fourth  of  this  dephlogifticated  air,  or  per- 
haps lefs;  the  other  three  or  four  parts  confuting  of 
what  Dr  Prieftley  calls  phlogifticated,  and  M.  Lavoi- 
fier  mephitic  air.  This  by  itfelf  is  abfolutely  noxious, 
and  exceedingly  poifonous  to  animals :  though  it  feems 
only  to  be  negatively  fo  ;  for  when  mixed  in  a  certain 
to  animals,  proportion  with  dephlogifticated  air,  it  may  be  breath- 
anddephlo-  c(j  wjtjj  fafety,  which  could  not  be  if  it  contained  any 
ingredient  abfolutely  unfriendly  to  the  human  conftitu- 
tion.  The  other  part,  viz.  the  pure  dephlogifticated 
air,  feems  to  ftand  much  in  the  fame  relation  to  plants 
that  phlogifticated  air  does  to  animals  ;  that  is,  it 
would  prove  poifonous,  and  deftroy  them  if  they  were 
to  depend  upon  it  entirely  for  their  fubfiftence  ;  but  as 
they  derive  their  nourifhment  partly  from  the  air  and 
partly  from  the  foil,  it  thence  happens,  that  the  plants 
which  are  fet  to  grow  in  dephlogifticated  air  do  not  die 
inftantly,  as  animals  do  in  the  phlogifticated  kind,  but 
3  remain  for  fome  time  weak  and  fickly. 
A  great  The  other  component  parts  of  our  atmofphere  are  fo 

quantity  of  various,  and  of  fuch  heterogeneous  natures,  that  they 
electric  flu-  ,j0  not  adniit  of  any  kind  of  definition  or  analyfis,  one 
'd  in° the""  only  excePted>    namely,  the  elefiric  fluid.    This  we 
atmofphere  "<now  pervades  the  whole,  but  appears  to  be  much  more 
copious  in  the  upper  than  in  the  lower  atmofpherical 
regions.     See   Electricity.     To  meafure  the  abfo- 
lute  quantity  of  this   fluid,  either   in   the   atmofphere 
or  any  other  fubftance,   is  impollible.     All  that  we  can 
know  on  this  fubject  is,  that  the  electric  fluid  pervades 
the  atmofphere  ;  that  it  appears  to  be  more  abundant 
in  t]ie  fuperior  than  the  inferior  regions ;  that  it  feems 
to  be  the  immediate  bond  of  connection  between  the 
atmofphere  and  the  water  which  is  fnfpcnded  in  it;  and 
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that  by  its  various  operations,  the  phenomena  of  hail,     Atmo- 
rain,   fnow,   lightning,    and  various   other  kinds   of    fghere. 
meteors,  are  oecafioned.    See  Rain/Hail,  Snow,  *"~v 
&c.  4 

Various  attempts  have  been  made  to  afcertain  the  Calcula- 
height  to  which  the  atmofphere  is  extended  all  round  ticnsof  the 
the  earth.     Thefe  commenced  foon  after  it  was  difco-  he'gnt  of 
vered,  by  means  of  the  Torricellian  tube,  that  air  is  a  'hf  atn:l0' 
gravitating  fubftance.     Thus  it  alfo  became  known,  p  ere' 
that  a  column  of  air,  whofe  bafe  is  a  fquare  inch,  and 
the  height  that  of  the  whole  atmofphere,  weighs  ij 
pounds  ;  and  that  the  weight  of  air  is  to  that  of  mer- 
cury as  1  to  10,800 :  whence  it  follows,  that  if  the 
weight  of  the  atmofphere  be  fufEcient  to  raife  a  co- 
lumn of  mercury  tc  the  height  of  30  inches,  the  height 
of  the  aerial  column  mult  be  10,800  times  as  much, 
and  confequently  a  little  more  than  five  miles  high. 

It  was  not,  however,  at  any  time  fuppofed,  that  this 
calculation  could  be  juft  :  for  as  the  air  is  an  elaftic 
fluid,  the  upper  parts  muft  expand  to  an  immenfe  bulk, 
and  thus  render  the  calculation  above  related  exceed- 
ingly erroneous.  By  experiments  made  in  different 
countries,  it  has  been  found,  that  the  (paces  which  any 
portion  of  air  takes  up,  are  reciprocally  proportional  to 
the  weights  with  which  it  is  compreifed.  Allowances 
were  therefore  to  be  made  in  calculating  the  height  of 
the  atmofphere.  If  we  fuppofe  the  height  of  the 
whole  divided  into  innumerable  equal  parts,  the  denfity 
of  each  of  which  is  as  its  quantity  ;  and  the  weight  of 
the  whole  incumbent  atmofphere  being  alfo  as  itsquan- 
tity ;  it  is  evident,  that  the  weight  of  the  incumbent  air 
is  every  where  as  the  quantity  contained  in  the  fub- 
jacent  part;  which  makes  a  difference  between  the 
weights  of  each  two  contiguous  parts  of  air.  By  a 
theorem  in  geometry,  where  the  differences  of  magni- 
tudes are  geometrically  proportional  to  the  magnitudes 
themfelves,  thefe  magnitudes  are  in  continual  arithme- 
tical proportion;  therefore,  if,  according  to  the  fuppo- 
fition,  the  altitude  of  the  air,  by  the  addition  of  new 
parts  into  which  it  is  divided,  do  continually  increafe  in 
arithmetical  proportion,  its  denfity  will  be  diminifhed, 
or  (which  is  the  fame  thing,  its  gravity  decreafed)  in 
continual  geometrical  proportion. 

It  is  now  eafy,  from  fuch  a  feries,  by  making  two 
or  three   barometrical  obfervations,  and   determining 
the  denfity  of  the  atmofphere  at  two  or  three  different 
flations,  to  determine  its  abfolute  height,   or  its  rarity 
at  ^any    aflignable    height.     Calculations   accordingly 
were  made  upon  this  plan  ;  but  it  having  been  found 
that  the  barometrical  obfervations  by  no  means  corre- 
fpondcd  with  the  denfity  which,  by  other  experiments, 
the  air  ought  to  have  had,  it  was  fufpected  that  the 
upper  part  of  the  atmofpherical  regions  were  not  fub-        s 
ject  to  the  fame  laws  with  the  lower  ones.     Philofo-  Height  of 
phers  therefore  had  recourfe  to  another  method  for  de-  it  deter- 
termining  the  altitude  of  the  atmofphere,  viz.  by  a  mined  from 
calculation  of  the  height  from  which  the  light  of  the  m„    ^j* 
fun  is  refracted,  fo  as  to  become  vifible  to  us  before  he  end  0f  twi- 
himfelf  is  feen  in  the  heavens.     By  this  method  it  was,  light. 
determined,  that  at  the  height  of  45  miles  the  atmo- 
fphere had  no  power  of  refraction  ;  and  confequently 
beyond  that  diftance  was  either  a  mere  vacuum,  or  the 
next  thing  to  it,  and  not  to  be  regarded. 

This  theory  foon  became  very  generally   received 
and  the  height  of  the  atmofphere  was  fpoken  of  as  fa- 
miliarly 
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miliarly  as  the  height  of  a  mountain,  and  reckoned  to 
be  as  well  afcertained,  if  not  more  fo,  than  the  heights 
of  molt  mountains  are.  Very  great  objections,  how- 
ever, which  have  never  yet  been  removed,  arife  from 
the  appearances  of  fome  meteors,  like  large  globes  of 
appearance  fire,  not  unfrequently  to  be  feen  at  vaft  heights  above 
of  meteors.  jjje  eartj,  (fee  Meteor).  A  very  remarkable  one  of 
this  kind  was  obferved  by  Dr  Halley  in  the  month  of 
March  171 9,  whofe  altitude  he  computed  to  have 
been  between  69  and  73^  Englifli  miles;  its  diameter 
2800  yards,  or  upwards  of  a  mile  and  an  half ;  and  its 
velocity  about  35:0  miles  in  a  minute.  Others,  appa- 
rently of  the  fame  kind,  but  whofe  altitude  and  veloci- 
ty were  ftill  greater,  have  been  obferved  :  particularly 
that  very  remarkable  one,  Auguft  18th  1781,  whofe 
diftance  from  the  earth  could  not  be  lefs  than  90  miles, 
and  its  diameter  not  lefs  than  the  former  ;  at  the  fame 
time  that  its  velocity  was  certainly  not  lefs  than  1000 
miles  in  a  minute.  Fire-balls,  in  appearance  fimilar  to 
thefe,  though  vaftly  inferior  in  fize,  have  been  fome- 
times  obferved  at  the  furface  of  the  earth.  Of  this 
kind  Dr  Prieftley  mentions  one  feen  on  board  the 
Montague,  4th  November  1749,  which  appeared  as 
big  as  a  large  millftone,  and  broke  with  a  violent  ex- 
plofion. 

From  analogical  reafoning,  it  feems  very  probable, 
that  the  meteors  which  appear  at  fuch  great  heights 
in  the  air  are  not  eflentially  different  from  thofe  which, 
like  the  fire-ball  juft  mentioned,  are  met  with  on  the 
furface  of  the  earth.  The  perplexing  circumflances 
with  regard  to  the  former  are,  that  at  the  great 
heights  abovementioned,  the  atmofphere  ought  not  to 
have  any  denfity  fufficient  to  fupport  flame,  or  to  pro- 
pagate found  ;  yet  thefe  meteors  are  commonly  fuc- 
ceeded  by  one  or  more  explofions,  nay  are  fometimes 
faid  to  be  accompanied  with  a  hiffing  noife  as  they 
pafs  over  our  heads.  The  meteor  of  1 719  was  not 
only  very  bright,  infomuch  that  for  a  fhort  fpace  it 
turned  night  into  day,  but  was  attended  with  an  ex- 
plofion  heard  over  all  the  ifland  of  Britain,  occafioning 
a  violent  concuffion  in  the  atmofphere,  and  feeming  to 
fhake  the  earth  itfelf.  That  of  17S3  alfo,  though 
much  higher  than  the  former,  was  fucceeded  by  ex- 
plofions ;  and,  according  to  the  teflimony  of  feveral 
people,  a  hiffing  hoife  was  heard  as  it  paffed.  Dr 
Halley  acknowledged  that  he  was  unable  to  reconcile 
thefe  circumflances  with  the  received  theory  of  the 
height  of  the  atmofphere  ;  as,  in  the  regions  in  which 
this  meteor  moved,  the  air  ought  to  have  been  300,000 
times  more  rare  than  what  we  breathe,  and  the  next 
thing  to  a  perfect  vacuum. 

In  the  meteor  of  1783,  the  difficulty  is  ftill  greater, 
as  it  appears  to  have  been  20  miles  farther  up  in  the 
air.  Dr  Halley  offers  a  conjecture,  indeed,  that  the 
vaft  magnitude  of  fuch  bodies  might  compenfate  for 
the  thinnefs  of  the  medium  in  which  they  moved. 
Whether  or  not  this  was  the  cafe,  cannot  indeed  be 
afcertained,  as  we  have  fo  few  data  to  go  upon  ;  but 
the  greateft  difficulty  is  to  account  for  the  brightnefs  of 
the  light.  Appearances  of  this  kind  are  indeed  with 
great  probability  attributed  to  electricity,  but  the  dif- 
ficulty is  not  thus  removed.  Though  the  electrical 
fire  pervades  with  great  cafe  the  vacuum  of  a  common 
air-pump,  yet  it  does  not  in  that  cafe  appear  in  bright 
well  defined  fparks,  as  in  the  open  air,  but  rather  in 

2. 


long  ftreams  refembling  the  aurora  borealis.    From    Atmo- 
fome  late  experiments  indeed,  Mr  Morgan  concludes,    fphtre. 
that  the  electrical  fluid  cannot  penetrate  a  perfect  va-  <~"~       ' 
cuum*.     If  this  is  the  cafe,  it  fhows  that  the  regions  »  See  Elu- 
we  fpeak  of  are  not  fuch  a  perfect  vacuum  as  can  be  tricitj-Xv- 
artificially  made ;  but  whether  it  is  or  not,  the  ex-  dex. 
treme  brightnefs  of  the  light  fbows  that  a  fluid  was 
prefent  in  thofe  regions,  capable  of  confining  and  con- 
denfing  the  electric  matter  as  much  as  the  air  does  at 
the  furface  of  the  ground  ;  for  the  brightnefs  of  thefe 
meteors,  confidering  their  diftance,   cannot  be  fuppo- 
fed  inferior  to  that  of  the  brighteft  flafhes  of  light- 
ning- 7 

This  being  the  cafe,  it  appears  reafonable  to  conclude  Denfity  of 
that  what  is  called  the  denfity  of  the  air  does  not  alto-  the  air  does 
gether  keep  pace  with  its  gravity.     The  latter  indeed  not  alwaya 
muft  in  a  great  meafure  be  affected  by  the  vapours,  ke.eF  P*ce 
but  above  all  by  the  quantity   of  the  bafis  of  fixed  Gravity! 
dephlogifticated  air  contained  in  it :  for  Mr  Kirwan 
has  difcovered  that  the  bafis  of  fixed  air,  when  depri- 
ved of  its  elaftic  principle,  is  not  greatly   inferior  to 
gold  in  fpecific  gravity  ;  and  we  cannot  fuppofe  that 
of  dephlogifticated  air  to  be  much  lefs.     It  is  poffible, 
therefore,  that  pure  air,  could  it  be  deprived  of  all 
the  water  it  contains,  might  have  very  little  gravity  ; 
and  as  there  is  great  reafon  to  believe  that  the  bafis  of 
dephlogifticated  air  is  only  one  of  the  conftituent  parts 
of  water  f,  we  fee  an  evident  reafon  why  the  sir  f  See  /Th- 
ought to  become  lighter,  and  likewife  lefs  fit  for  refpi .  pbicgiflicaut 
ration,  the  higher  up  we  go,  though  there  is  a  poffibili-  air>  aD(1 
ty  that  its  denfity,  or  power  of  fupporting  flame,  may  WaUr~ 
continue  unaltered. 

There  are  not  yet,  however,  a  fufficient  number  of 
facts  to  enable  us  to  determine  this  queflion;  though 
fuch  as  have  been  difcovered  feem  rather  to  favour  the 
above  conjecture.  Dr  Boerhaave  was  of  opinion  that 
the  gravity  of  the  air  depended  entirely  on  the  water 
it  contained  ;  and,  by  means  of  alkaline  falts,  he  was 
enabled  to  extract  as  much  water  from  a  quantity  of 
air  as  was  very  nearly  equivalent  to  its  weight.  By  the 
calcination  of  metals  we  may  extract  as  much  of  the- 
bafis  of  dephlogifticated  air  from  a  quantity  of  atmo- 
fpherical  air  as  is  equivalent  to  the  weight  of  air  loft. 
Were  it  poffible,  therefore,  to  extract  the  whole  of 
this,  as  well  as  all  other  vapours,  and  to  preferve  only 
the  elaftic  principle,  it  is  highly  probable  that  its  gra- 
vity would  entirely  ceafe.  It  has  been  found  by  thofe 
who  have  afcended  with  aeroftatic  machines,  or  to  the 
tops  of  high  mountains,  that  the  deplogiflicated  air 
is  found  to  be  contained  in  fmaller  quantities  in  the  at- 
mofphere of  thefe  elevated  regions  than  on  the  lower 
grounds.  It  is  alfo  found,  that  in  fuch  flotations  the 
air  is  much  drier,  and  parts  with  water  with  much 
more  difficulty,  than  on  the  ordinary  furface.  Salt  of 
tartar,  for  inftance,  which  at  the  foot  of  a  mountain 
will  very  foon  run  into  a  liquid,  remains  for  a  long 
time  expofed  to  the  air  on  the  top  of  it,  without  fhow- 
ing  the  leaft  tendency  to  deliquefce.  Neverthelefs,  it 
hath  never  been  obferved  that  fires  did  not  burn  as  in- 
tenfely  on  the  tops  of  the  higheft  monntains  as  on  the 
plains.  The  matter  indeed  was  put  to  the  trial  in  the 
great  eruption  of  Vefuviusin  1779,  where,  though  the 
lava  fpouted  up  to  the  height  of  three  miles  above  the 
level  of  the  fea,  the  uppermoft  parts  all  the  while 
were  to  appearance  as  much  inflamed  as  the  loweft. 

The 
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The  high  degree  of  electricity,  always  exifling  in 
the  upper  regions  of  the  atmofphere,  muft  of  neceffity 
have  a  very  conliderahle  influence  on  the  gravity  of  any 
heterogeneous  particles  floating  in  it.  When  we  con- 
fider  the  effects  of  the  electric  fluid  upon  light  bodies 
at  the  furface  of  the  earth,  it  will  readily  be  admitted, 
that  in  thole  regions  where  this  fluid  is  very  abundant, 
the  gravity  of  the  atmofphere  may  be  much  diminifh- 
ed  without  affecting  its  denfky.  We  know  that  it  is 
the  nature  of  any  electrified  fubftance  to  attract  light 
bodies-;  and  that,  by  proper  management,  they  may 
even  be  fufpended  in  the  air,  without  either  moving 
up  or  down  for  a  confiderable  time.  If  this  is  the 
cafe  with  light  terrellrial  bodies  it  cannot  be  thought 
very  improbable  that  the  aerial  particles  themfelves, 
i.  e.  thofe  which  we  call  the  bafis  of  dephlogifticated 
air,  and  of  aqueous  or  other  vapour  diffufed  among 
them,  fhould  be  thus  affected  in  the  regions  where 
electricity  is  fo  abundant.  From  this  caufe,  therefore, 
alfo  the  gravity  of  the  atmofphere  may  be  affected 
without  any  alteration  at  all  being  made  in  its  denfity  ; 
and  hence  may  arife  anomalies  in  the  barometer  hi- 
therto not  taken  notice  of. 

It  appears,  therefore,  that  the  abfolute  height,  of  the 
atmofphere  is  not  yet  determined.  The  beginning 
and  ending  of  twilight  indeed  Ihow,  that  the  height 
at  which  the  atmofphere  begins  to  refract  the  fun's 
light  is  about  44  or  45  Englilh  miles.  But  this  may 
not  improbably  be  only  the  height  to  which  the  aque- 
ous vapours  are  carried  :  for  it  cannot  be  thought  any 
unreafonable  fnppofition,  that  light  is  refracted  only 
by  means  of  the  aqueous  vapour  contained  in  the  at- 
mofphere ;  and  that  where  this  ceafes,  it  is  ftill  capable 
of  fupporting  the  electric  fire  at  leaft,  as  bright  and 
flrong  as  at  the  furface.  That  it  does  extend  much 
higher,  is  evident  from  the  meteors  already  mentioned : 
for  all  thefe  are  undoubtedly  carried  along  with  the 
atmofphere;  otherwife  that  of  1783,  which  was  feen 
for  about  a  minute,  muft  have  been  left  1000  miles  to 
the  weflward,  by  the  earth  flying  out  below  it  in  its 
annual  courfe  round  the  fun. 

It  has  already  been  mentioned,  that  the  preffure  of 
the  atmofphere,  when  in  its  mean  ftate,  is  equivalent 
to  a  weight  of  15  pounds  on  every  fquare  inch.  Hence 
Dr  Cotes  computed,  that  the  preffure  of  the  whole  am- 
bient fluid  upon  the  earth's  furface  is  equivalent  to  that 
of  a  globe  of  lead  60  miles  in  diameter.  Hence  alfo 
it  appears,  that  the  preflure  upon  a  human  body  mult 
be  very  confiderable  ;  for  as  every  fquare  inch  of  fur- 
face fuftains  a  preflure  of  15  pounds,  every  fquare  foot, 
as  containing  144  inches,  muft  fuftain  a  preflure  of 
2160;  and  if  we  fuppofc  a  man's  body  to  contain  ij 
fquare  feet  of  furface,  which  is  pretty  near  the  truth, 
he  mult  fuftain  a  weight  of  32,400  pounds,  or  16  tun, 
for  his  ordinary  load.  By  this  enormous  prefllire  we 
fhould  undoubtedly  be  crulhed  in  a  moment,  were  not 
all  parts  of  our  bodies  filled  either  with  air  or  fome  o- 
tlier  elaftic  fluid,  the  fpring  of  which  is  juft  fuificient 
to  counterbalance  the  weight  of  the  atmofphere.  But 
whatever  this  fluid  may  be,  we  are  fure  that  it  is  juft 
able  to  counteract  the  atmofpherical  gravity  and  no 
more  ;  for  if  any  confiderable  preflure  be  fuperadded 
to  that  of  the  air,  as  by  going  into  deep  water,  or  the 
like,  it  is  always  feverely  felt,  let  it  be  ever  fo  equa- 
ble.    If  the  preffure  of  the  atmofphere  is  taken  off 


from  any  part  of  the  human  body,  the  hand,  for  in- 
ftance,  when  put  in  an  open  receiver  from  whence  the 
air  is  afterwards  extracted,  the  weight  of  the  atmo- 
fphere then  difcovers  itfelf,  and  we  imagine  the  hand 
ftrongly  fucked  down  into  the  glafs.  See  Pneuma- 
tics. 

In  countries  at  fome  diftance  from  the  equator,  the 
preflure  of  the  atmofphere  varies  confiderably,  and'  thus' 
produces  confiderable  changes  on  many  terreftrial  bo- 
dies. On  the  human  body  the  quantity  of  preffure 
fometimes  varies  near  a  whole  tun ;  and  when  it  is  thus 
fo  much  diminifhed,  moft  people  find  fomething  of  a 
liftleflhefs  and  inactivity  about  them.  It  is  furprifing, 
however,  that  the  fpring  of  the  internal  fluid,  already 
mentioned,  which  acts  as  a  counterpoife  to  the  atmo- 
fpherical gravity,  mould  in  all  cafes  feem  to  keep  pace 
with  it  when  the  prefllire  is  naturally  diminifhed,  and 
even  when  it  is  artificially  augmented,  though  not 
when  the  preflure  is  artificially  diminifhed.  Thus 
in  that  kind  of  weather  when  the  preffure  of  the  air  is 
leaft,  we  never  perceive  our  veins  to  fwell,  or  are  fen- 
fible  of  any  inward  expanfion  in  our  bodies.  On  the 
contrary,  the  circulation  is  languid,  and  we  feem  ra- 
ther to  be  oppreffed  by  a  weight.  Even  in  going  up 
to  the  tops  of  mountains,  where  the  preffure  in  the  at- 
mofphere is  diminiihed  more  than  three  times  what  it 
ufually  is  on  the  plain,  no  fnch  appearances  are  ob- 
ferved.  Some  travellers  indeed  have  affirmed,  that,  on 
the  tops  of  very  high  mountains,  the  air  is  fo  light  as 
to  occafion  a  great  difficulty  of  refpiration,  and  even 
violent  retching  and  vomiting  of  blood.  It  does  not 
appear,  however,  that  thefe  affertions  are  well  found- 
ed. Mr  Brydone  found  no  inconvenience  of  this  kind 
on  the  top  of  mount  ^Etua;  nor  is  any  fuch  thing  men- 
tioned by  Mr  Houel,  who  alfo  afcended  this  moun- 
tain. Sir  William  Hamilton  indeed  fays,  that  he  did 
feel  a  difficulty  of  refpiration,  independent  of  any  ful- 
phureous  ftream.  But,  on  the  top  of  a  volcano,  the 
refpiration  may  be  affected  by  fo  many  different  caufes, 
that  it  is  perhaps  impoflible  to  affign  the  true  one.  The 
French  mathematicians,  when  on  the  top  of  a  very 
high  peak  of  the  Andes,  did  not  make  any  complaint 
of  this  kind,  though  they  lived  there  for  fome  time. 
On  the  contrary,  they  found  the  wind  fo  extremely 
violent,  that  they  were  fcarce  able  to  withftand  its 
force;  which  feems  an  argument  for  at  leaft  equal  den- 
fity of  the  atmofphere  in  the  fuperior  as  in  the  inferior 
regions.  Dr  Heberden,  who  afcended  to  the  top  of 
Teneriffe,  a  higher  mountain  than  iEtna,  makes  no 
mention  of  any  difficulty  of  refpiration.  M.  Sauffure, 
however,  in  his  journey  to  the  top  of  Mount  Blanc,  the 
high'eft  of  the  Alps,  felt  very  great  uneafinefs  in  the 
way.  His  refpiration  was  not  only  extremely  diffi- 
cult, but  his  pulfe  became  quick,  and  he  was  feized 
with  all  the  fymptoms  of  a  fever.  His  ftrength  was 
alfo  exhaufted  to  fuch  a  degree,  that  he  feemed  to  re- 
quire four  times  as  long  a  fpace  to  perform  fome  ex- 
periments on  the  top  of  the  mountain  as  he  would 
have  done  at  the  foot  of  it.  It  muft  be  obferved,  how- 
ever, that  thefe  fymptoms  did  not  begin  to  appear  till 
he  had  afcended  two  miles  and  a  half  perpendicular  a- 
bove  the  level  of  the  fea.  The  mountain  is  only  about 
a  quarter  of  a  mile  higher  ;  and  in  this  fhort  fpace  he 
was  reduced  to  the  fituation  juft  mentioned.  But  it 
is  improbable  that  fo  fmall  a  difference,  even  at  the  end 
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of  his  journey,  lhould  have  produced  fuch  violent  ef- 
fects, had  not  fome  other  caufe  concurred.  A  caufe 
of  this  kind  he  hinifelf  mentions,  viz.  that  the  atmo- 
fphere at  the  top  of  the  mountain  was  fo  much  im- 
pregnated with  fixed  air,  that  lime-water,  expofed 
to  it,  quickly  became  covered  with  a  pellicle  occa- 
sioned by  the  abforption  of  that  fluid.  Now  it  is 
known,  that  fixed  air  is  extremely  pernicious  to  ani- 
mals, and  would  bring  on  fymptoms  fimilar  to  thofe 
abovementioned.  There  is  no  reafon,  therefore,  to 
have  recourfe  to  the  rarity  of  the  atmofphere  for  folving 
a  phenomenon  which  may  more  naturally  be  accounted 
for  otherwife. 

When  the  preflure  of  the  atmofphere  is  augmented, 
bydefcending,  in  the  diving-bell,  to  considerable  depths 
in  the  lea,  it  does  not  appear  that  any  inconvenience 
follows  from  its  increafe.  Thofe  who  fit  in  the  diving- 
bell  are  not  fenfible  of  any  preflhre  as  long  as  they  re- 
main in  the  air,  though  they  feel  it  very  fenllbly  in 
going  into  the  water:  yet  it  is  certain,  that  the  pref- 
fure  in  both  cafes  is  the  fame ;  for  the  whole  preflure 
of  the  atmofphere,  as  well  as  of  the  water,  is  fuftained 
by  the  air  in  the  diving-bell,  and  confequently  commu- 
nicated to  thofe  who  fit  in  it. 

But  though  artificial  compreffion  of  the  air,  as  well 
as  natural  rarefaction,  can  thus  be  borne,  it  is  other- 
wife  with  artificial  rarefaction.  Animals  in  an  air- 
pump  fliow  nneafinefs  from  the  very  firit,  and  cannot 
live  for  any  time  in  an  atmofphere  rarefied  artificially 
even  as  much  as  it  appeared  to  be  from  the-  barometer 
on  the  top  of  Mount  Blanc. 

It  is  not  eafy  to  aflign  the  true  reafon  of  the  varia- 
tions of  gravity  in  the  atmofphere.  Certain  it  is,  how- 
ever, that  they  take  place  only  in  a  very  fmall  degree 
cal  preflure  witj1in  the  tropics ;  and  feem  there  to  depend  on  the 
accoun  e  jieat  Q£  ^  r-un^  as  ^  barometer  conftantly  finks  near 
half  an  inch  every  day,  and  riies  again  to  its  former 
flation  in  the  night-time.  In  the  temperate  zones  the 
barometer  ranges  from  28  to  near  31  inches,  by  its  va- 
rious altitudes  fhowing  the  changes  that  are  about  to 
take  place  in' the  weather.  If  we  could  know,  there- 
fore, the  latent  caufes  by  which  the  weather  is  influenc- 
ed, we  Ihould  likewife  certainly  know  thofe  by  which 
the  gravity  of  the  atmofphere  is  affected.  Thefe  are 
particularly  explained  under  the  articles  Rain,  Hail, 
Snow,  Winds,  &c.  but  in  general  they  may  be  re- 
duced to  two,  viz.  an  emiffion  of  latent  heat  from  the 
vapour  contained  in  the  atmofphere,  or  of  electric  fluid 
from  the  fame,  or  from  the  earth.  To  one  or  both  of 
thefe  caufes,  therefore,  may  we  afcribe  the  variations 
of  the  gravity  of  the  atmofphere :  and  we  fee  that  they 
both  tend  to  produce  the  fame  effect:  with  the  folar 
heat  in  the  tropical  climates,  viz.  to  rarefy  the  air,  by 
mixing  with  it  or  fetting  lqofe  a  non-gravitating  fluid, 
which  did  not  act  in  fuch  large  proportion  in  any  par- 
ticular place  before.  No  doubt,  the  action  of  the  la- 
tent heat  and  electric  fluid  is  the  fame  in  the  torrid  as 
in  the  temperate  zones :  but  in  the  torrid  zone  the  fo- 
lar heat  and  exceffive  evaporation  counteract  them  ; 
fo  that  whatever  quantities  may  be  difcharged  by  the 
exceffive  deluges  of  rain,  &c.  which  fall  in  thofe  coun- 
tries, they  are  inftantly  abforbed  by  the  abundant  fluid, 
and  are  quickly  ready  to  be  difcharged  again;  while,  in 
the  temperate  zones,  the  air  becomes  fenfibly  lighter,  as 
Vol.  II. 
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well  as  warmer,  by  them  for  fome  time  before  they  can 
be  abforbed  again. 

The  variations  of  heat  and  cold  to  which  the  atmo- 
fphere is  fubject,  have  been  the  fubject  of  much  fpecu-  Variation 
lation.     In  general  they  feem  to  depend  entirely  upon  of  the  heat 
the  light  of  the  fun  reflected  into  the  atmofphere  from  and  C°W  of 
the  earth ;  and  where  this  reflection  is  deficient,  even  *?"  atmo- 
though  the  light  fhould  be  prefent  ever  fo  much,  the  iViiete- 
moft  violent  degrees  of  cold  are  found  to  take  place.  ^ 
Hence,  on  the  tops  of  mountains,  the  cold  is  generally 
exceffive,  though  by  reafon  of  the  clearnefs  of  the  at- 
mofphere   the   light  of  the  fun    falls  upon   them  in 
greater  quantity  than  it  can  do  on  an  equal  fpace  on 
the  plain.     In  long  winding  paflages  alfo,  fuch  as  the 
caverns  of  JEtns.  and  Vefuvius,  where  the  air  has  room 
to  circulate  freely,  without  any  accefs  of  the  fun,  the 
cold    is  fcarce  tolerable;  whence  the  ufc  of  thefe  for 
cooling  liquors,  preferving  meat,  &c.  16 

The  coldnefs  of  the  atmofphere  on  the  tops  of  moun-  Lambert 
tains  has  been  afcribed  by  M.  Lambert  and  De  Luc,  to  andDe 
the  igneous  fluid,  or  elementary  fire,  being  more  rare  ^ci reaj" 
in  thofe  elevated  filiations  than  on  the  plains.  M.  Lam-  co|d  on  the 
bert  is  of  opinion  that  it  is  rarefied  above  by  the  action  tor$  0f 
of  the  air,  and  that  below  it  is  condenfed  by  its  own  mountain*. 
proper  weight.     He  confiders  fire  as  a  fluid  in  motion, 
the  parts  of  which  are  feparable,  and  which  is  rarefied 
when  its  velocity  is  accelerated.     He  does  not  decide 
with  regard  to  the  identity  of  fire  and  light,  though 
he  feems  inclined  to  believe  it.     M.  de  Luc  compares 
elementary  fire  to  a  continuous  fluid,  whofe  parts  are 
condenfed  by  being  mutually  compreffed.     He  denies 
that  fire  and  light  are  the  fame ;  and  maintains  that 
the  latter  is  incapable,  by  itfelf,  of  fetting  fire  to  bo- 
dies, though  it  does  fo  by  putting  in  motion  the  igne- 
ous fluid  they  contain;  and  that  it  acts  with  moreforcc 
near  the  earth  than   at  a  dillance  from  its  furface,  by 
reafon  of  this  fluid,  which  he  calls  an  heavy  and  e/a/tic 
one,  being  more   condenfed  there  than  at  a  greater 
height.  17 

Mr  Sauflure,  in  treating  of  this  fubject  in  his  ac-  Mr  Sauf- 
count  of  the  Alps,  does  not  confider  fire  as  a  fluid  fofree  fiue*«»G- 
and  detached  as  to  be  able  either  to  afcend  with  ra-  count- 
pidity  by  its  fpecific  levity,  or  to  condenfe  itfelf  fenfi- 
bly by  its  proper  weight.  He  fuppofes  it  to  be  united 
to  bodies  by  fo  ftrict  an  affinity,  that  all  its  motions 
are  determined,  or  at  leafl  powerfully  modified,  by  that 
affinity.  As  foon  therefore  as  fire,  difengaged  by 
combuflion  or  by  any  other  caufe,  endeavours  to  diffufe 
itfelf,  all  the  bodies  that  come  within  the  fphere  of  its 
activity  endeavour  to  attract  it ;  and  they  abforb  fuch 
quantiiies  of  it  as  are  in  the  direct  ratio  of  their  affini- 
ties with  it,  or  in  the  inverfe  ratio  of  what  is  necefTary 
for  their  equilibrium  with  the  furrounding  bodies. 
Now  it  does  not  appear  that  in  this  diftribution  the  fi- 
tuation  of  places,  with  regard  to  the  horizon,  has  any 
other  influence  than  what  they  receive  from  the  differ- 
ent currents  produced  by  the  dilatation  of  the  air,  and 
by  the  levity  which  that  dilatation  produces.  The 
afcent  of  flame,  fmoke,  &c.  or  of  air  heated  in  any 
way,  pcrfuaded  the  ancients  that  fire  is  pofleffed  of  ab- 
folute  levity,  by  which  it  had  a  tendency  to  mount  up- 
wards. "  But  thefe  effects  (fays  he)  are  owing  either 
to  the  levity  of  the  fluid  which  conftitutes  flame,  or  to 
that  of  air  dilated  by  heat ;  and  not  to  the  levity  of  the 
4  I  igne- 
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•Atmo-     igneous  fluid.     I  am,  however,  fufficiently  convinced, 
t  Sphere.  ^  that  tnjs  nL1jd  ;s  incomparably  lighter  than  air,  though 
~v       '  I  do  not  believe  that  it  poifeiTes  the  power  of  afcending 
iS        in  our  atmofphere  by  virtue  of  its  levity  alone. 
Mr  Bou-         ti  The    celebrated   Bonguer   has   demonstrated,  by 
guer's  rea-  principles  the  moil  fimple,  and  moft  univerfally  adopt- 
cold  on  the  ecl'  tllat  ic  is  not  necej(I*ary>  in  order  to  acC0llnt  for  the 
top  of  the    diminution   of  heat  on  mountains,  to  have  recourfe  to 
Andes.        liypothffes  that   are  at  belt  doubtful.     The  following 
is  his  explanation  of  what  was  felt  on  the  mountains  of 
Peru. 

"  It  was  proper,  in  order  to  explain  this  Subject,  to 
infill  on  the  ihort  duration  of  the  fun's  rays,  which 
cannot  ftrike  the  different  fides  of  mountains  but  for  a 
few  hours,  and  even  this  not  always.  A  horizontal 
plain,  when  the  fun  is  clear,  is  expofed  at  mid-day  to 
the  perpendicular  and  undiminilhed  action  of  thefe 
rays,  while  they  fall  but  obliquely  on  a  plain  not  much 
inclined,  or  on  the  fides  of  a  high  pile  of  deep  rocks. 
But  let  us  conceive  for  a  moment  an  infulated  point, 
half  the  height  of  the  atmofphere,  at  a  diftance  from 
k  all  mountains,  as  well  as  from  the  clouds  which  float 
in  the  air.  The  more  a  medium  is  tranfparent,  the 
lefs  heat  it  ought  to  receive  by  the  immediate  action 
of  the  fun.  The  free  pafTage  which  a  very  tranfparent 
body  allows  to  the  rays  of  light,  (hows  that  its  fmall 
particles  are  hardly  touched  by  them.  Indeed  what 
impreffton  could  they  make  on  it  when  they  pafs  through 
almoft  without  obstruction  ?  Light,  when  it  confifts  of 
parallel  rays,  does  not  by  palling  through  a  foot  of 
free  atinofpheric  air,  near  the  earth,  lofe  an  hundred 
thoufandth  part  of  its  force.  From  this  we  may  judge 
how  few  rays  are  weakened,  or  can  act  on  this  fluid,  in 
their  paflage  through  a  Stratum  of  the  diameter  not  of 
an  inch  or  a  line,  but  of  a  particle.  Yet  the  fubtilty 
and  transparency  are  Still  greater  at  great  heights,  as 
was  obvious  on  the  Cordilleras,  when  we  looked  at  drf- 
tant  objects.  Laflly,  the  grofler  air  is  heated  below 
by  the  contact  or  neighbourhood  of  bodies  of  greater 
denfuy  than  itfelf,  which  it  furrounds,  and  on  which 
it  relts;  and  the  heat  may  be  communicated  by  little 
and  little  to  a  certain  diftance.  The  inferior  parts  of 
the  atmofphere  by  this  means  contract  daily  a  very  con- 
siderable degree  of  heat,  and  may  receive  it  in  propor- 
tion to  its  denfity  or  bulk.  But  it  is  evident,  that  the 
fame  thing  cannot  happen  at  the  diftance  of  a  league 
and  an  half  or  two  leagues  above  the  furface  of  the 
earth,  although  the  light  there  may  be  Something  more 
active.  The  air  and  the  wind  therefore  muft  at  this 
height  be  extremely  cold,  and  colder  in  proportion  to 
the  elevation. 

"  Befides,  the  heat  neceffary  to  life  is  not  merely 
that  which  we  receive,  every  inftant  from  the  fun.  The 
momentary  degree  of  this  heat  correfponds  to  a  very 
fmall  part  of  that  which  all  the  bodies  around  us  have 
imbibed,  and  by  which  ours  is  chiefly  regulated.  The 
action  of  the  fun  only  Serves  to  maintain  nearly  in  the 
fame  (late  the  Sum  of  the  total  heat,  by  repairing  thro' 
the  day  the  lofs  it  fuftains  through  the  night,  and  at  all 
times.  If  the  addition  be  greater  than  the  lofs,  the 
total  heat  will  increaSe,  as  it  happens  in  fummer,  and 
it  will  continue  to  accumulate  in  a  certain  degree  ;  but 
for  the  rcafons  already  given,  this  accumulation  can- 
not be  very  great  on  the  top  of  a  mountain,  where  the 
fumrnit  which  rifes  high,  is  never  of  great  bulk.  The 


loweft  ftate  of  the  thermometer  in  every  place  is  always     Atmo- 
in  proportion  to  the  heat  acquired   by  the  foil;  and     fphere. 

that  heat  being  very  fmall  on  the  top  of  a  mountain,  ' -~~* 

the  quantity  added  to  it  by  the  fun  during  the  day 
muft  be  comparatively  greater ;  and  the  accumulated 
heat  will  be  more  in  a  condition  to  receive  increafe  in 
proportion  to  its  diftance  from  the  degree  which  it  can- 
not pafs. 

"  Another  particular  obfervable  on  all  the  high 
places  of  the  Cordilleras,  and  which  depends  on  the 
fame  canfe,  is,  that  when  we  leave  the  (hade,  and  ex- 
pofe  ourlelves  "o  the  funlhine,  we  feel  a  much  greater 
difference  than  we  do  here  in  our  fine  days  when  the 
weather  is  temperate.  Every  thing  contributes  at 
Quito  to  make  the  fun  exceedingly  powerful :  a  lingle 
ftep  from  an  expofed  place  to  the  fliade  gives  the  fen- 
fation  of  cold:  this  would  not  be  the  cafe  if  the  quan- 
tity of  heat  acquired  by  the  foil  were  more  consider- 
able. We  now  alfo  fee  why  the  fame  thermometer, 
put  firft  into  the  ihade  and  then  in  the  fun,  does  not 
undergo  the  fame  changes  at  all  times  and  in  all  pla- 
ces. In  the  morning,  upon  Pinchincha,  this  inftrument 
is  generally  a  few  degrees  below  the  freezing  point, 
which  may  be  reckoned  the  natural  temperature  of  the 
place  ;  but  when  during  the  day  we  expofe  it  to  the 
fun,  it  is  eafy  to  imagine  that  the  effect  muft  be  great, 
and  much  more  than  double  in  whatever  way  it  is  mea- 
fured." 

This  theory  is  adopted  by  M.  Sanflure,  who  adds 
the  following  fact  to  prove  that  the  action  of  the  fun's 
rays,  coniidered  abstractedly,  and  independent  of  any 
extriniic  fource  of  cold,  is  as  great  on  mountains  as  on         , 
plains  ;   viz.  that  the  power  ot  burning  lenfes  and  mir-  Burning 
rors  is  the  fame  at  all  heights.     To  afcertain  this  fact,  piaffe- e- 
our  author  procured  a  burning-glafs  fo  weak  that  at  quallypow- 
Geneva  it  would  juft  Set  fire  to  tinder.     This  he  car-  erfulonthe 

ried  with  Some  of  the  lame  tinder,  to  the  top  ofthttop       . 

„  ,  /     i    •    i  e  '    \         i  •  mountains 

mountain  Saleve  (a  height  ot  3000  feet) ;  where  it  not  asorjpiains. 

only  produced  the  fame  effect,  but  apparently  with 
greater  facility  than  on  the  plain.  Being  perfuaded 
then,  that  the  principal  fource  of  cold  on  the  tops  of 
high  mountains  is  their  being  perpetually  Surrounded 
with  an  atmofphere  which  cannot  be  much  heated  ei- 
ther by  the  rays  of  the  fun  on  account  of  its  transpa- 
rency, or  by  the  reflection  of  them  from  the  earth  by 
reafon  of  its  diftance,  he  wifhed  to  know,  whether  the 
direct  folar  rays  on  the  top  of  a  high  mountain  had  the 
fame  power  as  on  the  plain,  while  the  body  on  which 
they  acted  was  placed  in  ftich  a  manner  as  to  be  unaf- 
fected by  the  Surrounding  air.  For  this  purpoSe  he 
inftituted  a  fet  of  experiments,  from  which  he  drew  the 
following  conclufions,  viz.  that  a  difference  of  777  toifes 
in  height,  diminifhes  the  heat  which  the  rays  of  the  fun 
are  able  to  communicate  to  a  body  expofed  to  the  ex- 
ternal air,  i4°of  the  thermometer;  that  it  diminishes 
the  heat  of  a  body  partially  expofed,  only  6°  ;  and  that 
it  augments  by  i°  the  heat  of  a  third  body  completely 
defended  from  the  air.  20 

Hence  it  appears  that  the  atmofphere,   though  fo  Atmo- 
effentially  neceirary  to  the  Support  of  fire,  is  Some  how  Sphere  eve- 
or  other  the  greateft  antagonist  of  heat,  and  moft  cf-  T  where 
fcctually  counteracts  the  operation  of  the  folar  rays  in  C0UI'tcra,as 
producing  it.     This  power  it  Stems  to  exert  at  all  dif-  thefun 
tances,  at  the  furface  as  well  as  in  the  higher  regions. 
From  Some  experiments  made  by  M.  Pictet,  it  appears, 

that 
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that  even  in  places  cxpofed  to  the  rays  of  the  fun,  the 
heat,  at  five  feet  diftance  from  thegrotind,isgreater  on- 
ly by  one  or  two  degrees  than  at  50  feet  above  the  fur- 
face,  though  the  ground  was  at  that  time  1$  or  20° 
warmer  than  the  air  immediately  in  contact  with  it. 
Inconfiderableas  this  difference  is,  however,  itdoesnot 
hold  as  we  go  higher  up  :  for  if  it  did,  the  cold  on  the 
lop  of  the  mountain  of  Saleve,  which  is  3000  feet  above 
the  level  of  the  lake  of  Geneva,  would  be  6o°  greater 
than  at  the  foot  it ;  whereas  in  reality  it  is  only  ro°.  In 
the  night  time  the  cafe  is  reverfed  ;  for  the  ilratum  of 
air,  at  live  feet  from  the  ground,  was  found  by  Mr  Pic- 
tet  to  be  colder  than  that  at  50.  Befides  this,  diffe- 
rent ftrata  of  the  atmofphere  are  found  to  polfefs  very 
different  and  variable  degrees  of  cold,  without  any  re- 
gard to  their  fituation  high  up  or  low  down.  In  the 
year  1780,  Dr  Wilfon  of  Glafgow  found  a  very  re- 
markable cold  exifting  clofeto  the  furface  of  the  ground  ; 
fo  that  the  thermometer,  when  laid  on  the  furface  of 
the  fnow,  funk  many  degrees  lower  than  one  fufpend- 
ed  24  feet  above  it.  It  has  been  likewife  obftrved, 
that  in  clear  weather,  though  the  furface  of  the  earth 
be  then  moft;  liable  to  be  heated  by  the  fun,  yet  after 
that  is  fet,  and  during  the  night,  the  air  is  coldefl  near 
the  ground,  and  particularly  in  the  valleys.  Experi- 
ments on  this  fubject  were  made  for  a  whole  year  by 
Mr  James  Sex,  who  has  given  an  account  of  them  in 
the  78th  volume  of  the  Philofophical  Tranfactions.  He 
fufpended  thermometers  (conftructed  in  fuch  a  manner 
as  to  (how  the  true  maximum  and  minimum  of  heat 
that  might  take  place  in  the  obferver's  abfence)  in  a 
(hady  northern  afpect,  and  at  different  heights  in  the 
open  air.  One  ot  thefe  was  placed  at  the  height  of 
9  feet,  and  the  other  at  that  of  220  from  tne  ground  ; 
and  the  obfervations  were  continued,  with  only  a  few 
days  omiffion,  from  Jily  1734  to  J  tly  1785.  The 
greateft  variations  of  heat  were  in  the  months  of  Octo- 
ber and  June  ;  in  the  former  the  thermometers  general- 
ly differed  moft  in  the  night,  and  in  the  latter  moftly 
in  the  day.  From  the  25th  to  the  28th  of  October, 
the  heat  below,  in  the  night  time,  exceeded  in  a 
I'm al  1  degree  the  heat  above;  at  which  lime  there  was 
frequent  rain  mingled  with  hail.  From  the  nth  to 
the  14th,  and  alfo  on  the  3  f ft,  there  was  no  varia- 
tion at  all  ;  during  which  time  likewife  the  weather 
was  rainy  t  all  the  reft  of  the  month  proving  clear,  the 
air  below  was  found  colder  than  that  above,  fometimes 
by  nine  or  ten  degrees.  In  the  month  of  June,  the 
greateft:  variations  took  place  from  the  nth  to  the 
15th,  and  from  the  25th  to  the  30th  ;  and  at  both 
thefe  times  there  appeared  to  be  two  currents  of  wind, 
the  upper  from  the  foiith-weft  and  the  lower  from  the 
north-eaft.  Sometimes  thefe  were  rendered  vifible  by 
clouds,  in  different  ftrata,  moving  in  different  directions, 
and  fometimes  by  clouds  moving  in  a  contrary  direc- 
tion to  a  very  fenfible  current  of  air  below.  On  clou- 
dy nights  the  loweft  thermometer  fometimes  Ihowed 
the  heat  to  be  a  degree  or  two  greater  than  the  upper 
one  ;  but  in  the  day  time  the  heat  below  conftamly 
exceeded  that  above  more  than  in  the  mouth  of  Oc- 
tober. 

To  determine  whether  the  nocturnal  refrigeration 
was  augmented  by  a  nearer  approach  to  the  earth,  two 
thermometers  were  placed  in  the  midft  of  an  open 
meadow,  on  the  bank  of  the  river  near  Canterbury. 
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One  was  placed  on  the  ground,  and  the  other  only  fix 
feet  above  it.  The  thermometer,  at  fix  feet  diftance 
from  the  ground,  agreed  nearly  with  the  former  at 
nine  feet ;  but  the  nocturnal  variations  were  found  to 
correfpond  entirely  with  the  clearnefs  or  the  cloudinefs 
of  the  iky  :  and  though  they  did  not  always  happen  in 
proportion  to  their  refpective  altitudes,  yet  when  the 
thermometers  differed  in  any  refpeer,  that  on  the 
ground  always  indicarcd  the  greateft  degree  of  cold. 

The  difference  betwixt  thefe  two  thermometers,  at 
the  fmall  diftance  of  fix  feet  from  each  other,  being 
found  no  lefs  than  three  degrees  and  an  half,  the  num- 
ber of  thermometers  in  the  meadow  was  augmented  to 
four.  One  was  funk  in  the  ground,  another  placed 
juft  upon  it,  and  the  third  fufpended  at  three  feet 
above  it.  Three  others  were  placed  onarifing  ground 
where  the  land  was  level  with  the  cathedral  tower,  and 
about  a  mile  diftant  from  it.  One  of  thefe  was  like- 
wife  funk  in  the  ground,  another  placed  juft  upon  it, 
and  a  third  fufpended  fix  feet  above  it.  With  thefe 
feven  thermometers,  and  the  two  firft  mentioned, 
which  were  placed  in  the  city,  he  continued  his  obfer- 
vations for  20  days  ;  but  as  the  weather  happened  to 
be  cloudy  during  the  whole  of  that  fpace,  excepting 
for  feven  or  eight  days,  no  confiderable  variation  hap- 
pened excepting  on  thefe  days.  The  refult  of  the  ex- 
periments was,  that  the  cold  was  generally  greater  in 
the  valley  than  on  the  hill ;  but  the  variations  between 
the  thermometers  on  the  gtonnd  and  thofe  fix  feet 
above  them,  were  often  as  great  on  the  hill  as  in  the 
valley. 

Thus  it  was  perceived  that  a  difference  of  tempera- 
ture took  place  at  the  diftance  of  only  three  feet  from 
the  ground  ;  but  the  length  of  the  thermometers  hi- 
therto made  ufe  of  rendered  it  impoffible  to  make  any 
experiment  at  a  fmaller  diftance.  Two  new  ones, 
therefore,  were  formed  by  bending  down  the  large 
tube,  the  body  or  bulb  of  the  thermometer,  to  an  ho- 
rizontal pofition,  while  the  item  remained  in  a  vertical 
one  ;  by  which  method  the  temperature  might  be  ob- 
ferved  to  the  diftance  of  a  fingle  inch.  Sometimes,  in 
clear  weather,  thefe  two  horizontal  thermometers  were 
placed  in  the  open  air,  one  within  an  inch  of  the 
ground,  and  the  other  nine  inches  above  it.  When  the 
variation  among  the  other  thermometers  was  confi- 
derable, a  difference  was  likewife  perceived  between 
thefe  ;  the  lower  one  fometimes  indicrmg  more  than 
two  degrees  lefs  heat  than  the  upper  on\  ,  though  pla- 
ced fo  near  each  other. 

From  tlufe  experiments  Mr  Sex  concludes,  that  aHisconclu- 
greatcr  diminution  of  heat  frequently  takes  place  near  fionsfrom 
the  earth  in  the  night-time  than  at  ?~j  altitude  in  the  the^e  exPe* 
atmofphere  within  the  limits  of  his'  inquiry,    that  is,  n"161"3, 
220  feet  from  the  ground  ;  and  at  fuch  times  the  great- 
eft degrees  of  cold  are  always  met  with  neareft  the  fur- 
face of  the  earth. 

This  is  a  conftant  and  regular  operation  of  nature, 
under  certain  circumftances  and  difpofitions  of  the  at- 
mofphere, and  takes  place  at  all  feafons  of  the  year  ; 
and  this  difference  never  happens  in  any  confiderable 
degree  but  when  the  air  is  ftill,  and  the  fky  perfectly 
unclouded.  The  moifteft  vaponr,  as  dews  and  fogs, 
did  not  at  all  impede,  but  rather  promote,  the  refrige- 
ration. In  very  fevere  frofts,  when  the  air  frequently 
depofites  a  quantity  of  frozen  vapour,  it  is  commonly 
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found  greateft ;  but  the  excefs  of  heat  which  in  the 
day-time  was  found  at  the  lower  ltation  in  fummer,  di- 
minifhed  in  winter  almoft  to  nothing. 

It  has  been  obferved,  that  a  thermometer,  included 
in  a  receiver,  always  links  when  the  air  begins  to  be 
rarefied.  This,  has  been  thought  to  arife,  not  from 
any  degree  of  cold  thus  produced,  but  from  the  fudden 
expanfion  of  the  bulb  of  the  thermometer  in  confe- 
rence of  the  removal  of  the  auuofpherical  preilurc  : 
But  from  fome  late  experiments  related,  Phil.  Tranf. 
vol.  78.  by  Mr  Darwin,  it  appears  that  the  atmofphere 
always  becomes  warm  by  compreifion,  and  cold  by  di- 
latation from  a  comprefled  ftate.  Thefe  experiments 
were, 

1.  The  blaft  from  an  air-gun  was  repeatedly  thrown 
upon  the  bulb  of  a  thermometer,  and  it  uniformly 
funk  it  about  two  degrees.  In  making  this  experiment 
the  thermometer  was  firmly  fixed  againft  a  wall,  and 
the  air-gun,  after  being  charged,  was  left  for  an 
hour  in  its  vicinity,  that  it  might  previously  lofe  the 
heat  it  had  acquired  in  the  aft  of  charging  :  the  air 
was  then  difcharged  in  a  continued  ftream  on  the  bulb 
of  the  thermometer,    with   the  effect  already   men- 

ioned. 

2.  A  thermometer  was  fixed  in  a  wooden  tube,  and 
fo  applied  to  the  receiver  of  an  air-gun,  that,  on 
difcharging  the  air  by  means  of  a  fcrew  preffing  on  the 
valve  of  the  receiver',  a  continued  ftream  of  air,  at  the 
very  time  of  its  expanfion,  paffetl  over  the  bulb  of  the 
thermometer.  This  experiment  was  four  times  repeat- 
ed, and  the  thermometer  uniformly  funk  from  five  to 
feven  degrees.  During  the  time  of  condenfation  there 
•was  a  great  difference  in  the  heat,  as  perceived  by  the 
hand,  at  the  two  ends  of  the  condenfing  fyringe  :  that 
next  the  air-globe  was  almoft  painful  to  the  touch  ;  and 
the  globe  itfelf  became  hotter  than  could  have  been 
expected  from  its  contact  with  the  fyringe.  "Add 
to  this  (fays  Mr  Darwin),  that  in  exploding  an  air- 
gun  the  ftteam  of  air  always  becomes  vifible,  which 
is  owing  to  the  cold  then  produced  precipitating  the 
vapour  it  contained  ;  and  if  this  ftream  of  air  had 
been  previously  more  condenfed,  or  in  greater  quanti- 
ty, fo  as  not  inftantly  to  acquire  heat  from  the  common 
atmofphere  in  its  vicinity,  it  would  probably  have  fall- 
en in  fnow." 

3.  A  thermometer  was  placed  in  the  receiver  of  an 
air-pump,  and  the  air  being  haftily  exhaufted,  it  funk 
two  or  three  degrees;  but  after  fome  minutes  regain- 
ed its  former  ftation.  The  experiment  was  repeated 
with  a  thermometer  open  at  the  top,  fo  that  the  bulb 
could  not  be  affected  by  any  diminution  of  the  exter- 
nal preffiire  ;  but  the  refult  was  the  fame.  Both  du- 
ring exhauftion  and  readmiffion  of  the  air  into  the  re- 
ceiver, a  fteam  wasregularly  obferved  to  be  condenfed 
on  the  fides  of  the  glafs  ;  which,  in  both  cafes,  was 
in  a  few  minutes  reabforbed,  and  which  appeared  to 
be  precipitated  by  being  deprived  of  its  heat  by  the  ex- 
panded air. 

4.  A  hole,  about  the  fize  of  a  crow-quill,  was  bored 
into  a  large  air-veflel  placed  at  the  commencement  of 
the  principal  pipe  of  the  water- works  of  Derby.  There 
are  four  pumps  worked  by  a  water-wheel,  the  water  of 
which  isfirft  thrown  into  the  lower  part  of  this  air- 
veffel,  and  rifes  from  thence  to  a  refervoir  about  35  or 
4Q  feet  above  the  level ;  fo  that  the  water  in  this  vefl'el 
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is  conftantly  in  a  ftate  of  compreffion.  Two  thermo- 
meters were  previoufly  fufpended  on  the  leaden  air-vef- 
fel,  that  they  might  affunie  the  temperature  of  it,  and 
as  foon  as  the  hole  above  mentioned  was  opened,  had 
their  bulbs  applied  to  the  ftream  of  air  which  iffued 
out ;  the  confequence  of  which  was,  that  the  mercury 
funk  four  degrees  in  each.  This  finking  of  the  mer- 
cury could  not  be  afcribed  to  any  evaporation  of  moi- 
fture  from  their  furfaces,  as  it  was  feenbothin  exhauft- 
ing  and  admitting  the  air  into  the  exhaufted  receiver 
mentioned  in  the  laft  experiment,  that  the  vapour  which 
it  previoufly  contained  was  depofited  during  its  expan- 
fion. 

J.  There  is  a  curious  phenomenon  obferved  in  the 
fountain  of  Hiero,  conftructed  on  a  very  large  fcale, 
in  the  Cheinnicenlian  mines  in  Hungary.  In  this  ma- 
chine the  air,  in  a  large  veffel,  is  compreffed  by  a  co- 
lumn of  water  260  feet  high;  a  ftop-cock  is  theno- 
pened  ;  and  as  the  air  iffues  with  great  vehemence,  and 
in  confequence  of  its  previous  condenfation  becomes 
immediately  much  expanded,  the  moifture  it  contains 
is  not  only  precipitated,  as  in  the  exhaufted  receiver 
abovementioned,  but  falls  down  in  a  fhower  of  fnow, 
with  iiicles  adhering  to  the  nofe  of  the  cock.  See 
Phil.  Tranf.  vol.  52. 

From  this  phenomenon,  as  well  as  the  four  experi- 
ments above  related,  Mr  Darwin  thinks  "there  is 
good  reafon  to  conclude,  that  in  all  circumftances 
where  air  is  mechanically  expanded,  it  becomes  capa- 
ble of  attracting  the  fluid  matter  of  heat  from  other  bo- 
dies in  contact  with  it. 

"  Now,  (continues  he)  as  the  vaft  region  of  air 
which  furronnds  our  globe  is  perpetually  moving  along 
its  furface,  climbing  up  the  fides  of  mountains,  and  de- 
fending into  the  valleys  ;  as  it  panes  along,  it  muft  be 
perpetually  varying  the  degree  of  heat  according  to 
the  elevation  of  the  country  it  traverfes :  for,  in  rifing 
to  the  fnmmits  of  mountains,  it  becomes  expanded, 
having  fo  much  of  the  preffiire  of  the  fuperincumbent 
atmofphere  taken  away  ;  and  when  thus  expanded,  it 
attracts  or  abforbs  heat  from  the  mountains  in  conti- 
guity with  it ;  and,  when  it  defcends  into  the  valleys, 
and  is  comprefled  into  lefs  compafs,  it  again  gives  out 
the  heat  it  has  acquired  to  the  bodies  it  comes  in  con- 
tact with.  The  fame  thing  muft  happen  to  the  higher 
regions  of  the  atmofphere,  which  are  regions  of  per- 
petual froft,  as  has  lately  been  difcovered  by  the  aerial 
navigators.  When  large  diflricts  of  air,  from  the 
lower  parts  of  the  atmofphere,  are  raifed  two  or  three 
miles  high,  they  become  fo  much  expanded  by  the 
great  diminution  of  the  preffure  over  them,  and  thence 
become  fo  cold,  that  hail  or  fnow  is  produced  by  the 
precipitation  of  the  vapour:  and  as  there  is,  in  thefe 
high  regions  of  the  atmofphere,  nothing  elfe  for  the 
expanded  air  to  acquire  heat  from  after  it  has  parted 
with  its  vapour,  the  fame  degree  of  cold  continues,  till 
the  air,  ondefcending  to  the  earth,  acquires  its  former 
ftate  of  condenfation  and  of  warmth. 

"  The  Andes,  almoft  under  the  line,  refts  its  bafe 
on  burning  fands  ;  about  its  middle  height  is  a  moft 
pleafant  and  temperate  climate  covering  an  extenfive 
plain,  on  which  is  built  the  city  of  Quito;  while  its 
forehead  is  encircled  with  eternal  fnow,  perhaps  coeval 
with  the  mountain.  Yet,  according  to  the  accounts  of 
Don  Ulloa,  thefe  three  difcordant  climates  fcldom  en- 
croach 
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Atmo-    croach  much   on   each  other's  territories.     The  hot 
lphcre.    winds  below,  if  they  afcend,  become  cooled  by   their 
expansion  j  and  hence  they  cannot  affecft  the  fnow  up- 
on   the  fummit ;  and  the  cold  winds  that  fweep  the 
fummit,  become  condenfed  as  they    defcend,  and  of 
temperate  warmth  before  they  reach  the  fertile  plains 
*6       of  Quito." 
Difficulties      Notwithstanding  all  thefe  explanations,  however,  fe- 
iill  remain  verai  very  confiderable  difficulties  remain  with  regard 
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to  the  heat  and  cold  of  the  atmofphere.  That  warm 
air  fliould  always  afcend  ;  and  thus,  when  the  fource 
of  heat  is  taken  away  by  the  abfence  of  the  fun,  that 
the  ltratnm  of  atmofphere  lying  immediately  next  to 
the  earth  fliould  be  fomewhat  colder  than  that  which 
lies  a  little  farther  up  ;  is  not  at  all  to  be  wondered  at. 
We  have  an  example  fomewhat  limilar  to  this  in  the 
potter's  kiln  ;  where,  after  the  veffels  have  been  in- 
tenfely  heated  for  fome  time,  and  the  fire  is  then 
withdrawn,  the  cooling  always  begins  at  bottom,  and 
thofe  that  ftand  lowermoft  will  often  be  quite  black, 
while  all  the  upper  part  of  the  furnace  and  the  veflcls 
next  to  to  it,  are  of  a  bright  red.  It  doth  not,  however, 
appear,  why  fuch  degrees  of  cold  fliould  take  place  at 
the  furface  of  the  earth  as  we  fometimes  meet  with.  It 
is,  befides,  no  uncommon  thing  to  meet  with  large 
ftrata  in  the  upper  regions  of  the  atmofphere,  remark- 
able for  their  cold,  while  others  arc  warmer  than  thofe 
at  the  furface  ;  as  we  have  been  afllired  of  by  the  te- 
itimony  of  feveral  aerial  navigators.  It  is  alfo  difficult 
to  fee  why  the  air  which  has  once  afcended,  and  be- 
come rarefied  to  any  extreme  degree,  fliould  afterwards 
defcend  among  a  denfer  fluid  of  fuperior  gravity, 
though  indeed  the  atmofpherical  currents  by  which 
this  fluid  is  continually  agitated  may  have  confiderable 
effect  in  this  way.  See  the  article  Winds.  See  alfo 
He  a  t,  Cold,  Cong  elation,  Co  ndensati  on,  &c. 

For  the  quantity  of  water  contained  in  the  atmo- 
fphere, fee  the  articles  Hygrometer,  Clouds,  Va- 
pour, &c.  For  the  caufe  of  the  elafticity  of  the  at- 
mofphere, fee  Elasticity  ;  and  for  an  explanation  of 
its  various  operations,  fee  Meteorology.  See  alfo 
Hail,  Rain,  Snow,  &c. 

The  ufes  of  the  atmofphere  are  fo  many  and  fo  va- 
rious that  it  is  impoffible  to  enumerate  them.  One  of 
the  molt  eflential  is  its  power  of  giving  life  to  vege- 
tables, and  fupporting  that  of  all  animated  beings.  For 
the  latter  purpofe  however,  it  is  not  in  all  places 
equally  proper  :  we  (hall  therefore  conclude  this  article 
with  foine  remarks  on 

The   Salubrity    of  the  Atmosthere. The   air 

on  the  tops  of  mountains  is  generally  more  falubrious 
than  that  in  pits.  Denfe  air  indeed  is  always  more 
proper  for  refpiration  than  fuch  as  is  more  rare  ;  yet 
the  air  on  mountains,  though  much  more  rare,  is  more 
free  from  phlogiftic  vapours  than  that  of  pits.  Hence 
it  has  been  found,  that  people  can  live  very  well  on  the 
tops  of  mountains,  where  the  barometer  finks  to  i;  or 
16  inches.  M.  de  Sauflure,  in  his  journey  upon  the 
Alps,  having  obferved  the  air  at  the  foot,  on  the 
middle,  and  on  the  fummits  of  various  mountains, 
obferves,  that  the  air  of  the  very  low  plains  feems 
to  be  the  lefs  falubrious  ;  that  the  air  of  very  high 
mountains  is  neither  very  pure,  nor,  upon  the  whole, 
feems  fo  fit  for  the  lives  of  men,  as  that  of  a  certain 
height  above  the  level  of  the  fea,  which  he  eilimates  to 
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be  about  200  or  300  toifes,  that  is,  about  430  or  650 
yards. 

Dr  White,  in  the  lxviiith  vol.  of  the  Phil.  Tranf. 
giving  an  account  of  his  experiments  on  air  made  at 
York,  fays,  that  the  atmofpherical  air  was  in  a  very 
bad  ftate,  and  indeed  in  the  worft  he  had  ever  ob- 
ferved it,  the  13th  of  September  1777  ;  when  the 
barometer  flood  at  30.30,  the  thermometer  at  6o°  ; 
the  weather  being  calm,  clear,  and  the  air  dry  and 
fultry,  no  rain  having  fallen  for  above  a  fortnight. 
A  flight  fliock  of  an  earthquake  was  perceived  that 
day. 

The  air  of  a  bed-room  at  various  times,  viz.  at 
night,  and  in  the  morning  after  fleeping  in  it,  has  been 
examined  by  various  perfons ;  and  it  has  been  general- 
ly found,  that  after  fleeping  in  it  the  air  is  lefs  pure 
than  at  any  other  time.  The  air  of  privies,  even  in 
calm  weather  has  not  been  found  to  be  fo  much  phlo- 
gifticated  as  might  have  been  expefted,  notwithfiand- 
ing  its  difagrceable  fmcll. 

From  this  and  other  obfervations,  it  is  thought  that 
the  exhalations  of  human  excrements  are  very  little  if 
at  all  injurious,  except  when  they  become  putrid,  or 
proceed  from  a  difealed  body ;  in  which  cafe  tbey  in- 
fecl  the  air  very  quickly. 

Dr  Ingenhoufz,  foon  after  he  left  London,  fent  anDrlngen- 
account  of  his  experiments  made  in  the  year  1779  up-  houfz's  ex- 
011  the  purity  of  the  air  at  fea  and  other  parts  ;  which  Berimentai 
account  was  read  at  the  Royal  Society  the  24th  of  A- 
pril  1780,  and  isinferted  in  the  Ixxth  vol.  of  the  Phil. 
Tranf.  His  firft  obfervations  were  made  on  board  a 
veflel  in  the  mouth  of  the  Thames,  bet«\veen  Sheernefs 
and  Margate,  where  he  found  that  the  air  was  purer 
than  any  other  fort  of  common  air  he  had  met  with  be- 
fore. He  found  that  the  fea-air  taken  farther  from  the 
land,  viz.  between  the  Englifli  coaft  and  Oftend,  was 
not  fo  pure  as  that  tried  before  ;  yet  this  inferior  pu- 
rity feems  not  to  take  place  always.  The  Doctor's 
general  obfervations,  deduced  from  his  numerous  expe- 
riments, are,  "  That  the  air  at  fea,  and  clofetoit,  is 
in  general  purer,  and  fitter  for  animal  life,  than  the 
air  on  the  land,  though  it  feems  to  be  fubjecf  to  fome 
inconfiftency  in  its  degree  of  purity  with  that  of  the 
land  :  That  probably  the  air  will  be  found  in  ge- 
neral much  purerfar  from  the  land  than  near  the  more, 
the  former  being  never  fubject  to  be  mixed  with  land 
air." 

The  Docfor  in  thefamepapertranfcribesajourn.il 
of  experiments,  fhowing  the  degree  of  purity  of  the 
atmofphere  in  various  places,  and  under  different  cir- 
cumftances  ;  which  we  fhall  infert  here  in  an  abridged 
manner.  29 

The  method  ufed  in  thofe  experiments,  was  to  in-  His  Journal! 
troduce  one  meafure  of  common  air  into  the  eudiome-  ofthepu- 
ter-tube,  and  then  one  meafure  of  nitrons  air.     The  "iryj„  djff^_. 
moment  that  thefe  two  forts  of  elaftic  fluids  came  into  ] 
contact,  he  agitated  the  tube  in  the  water-trough,  and 
then  meafured  the  diminution,  expreffing  it  by  hun- 
dredth parts  of  a  meafure ;  thus,  when  he  fays  that  fuch 
air  was  found  to  be  130,  it  fignifies,  that  after  mixing 
one  meafure  of  it  with  one  of  nitrous  air,  the  whole 
mixed  and  diminiflied  quantity  was  130  hundredths  of 
a  meafure,  viz.  one  meafure  and  30  hundredths  of  a 
meafure  more. 

"  The  different  degrees  of  falubriry  of  the  atmo- 
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Atmo-    Iphere,  as  I  found  it  in  general  in  my  country-houfe  at 
fphere.     Southal-Green,  ten  miles  from  London,   from  June  to 

" 'September,   lay  between    103  and  109.     I  was  fur- 

prifed  when,  upon  my  return  to  town  to  my  formcr 
lodgings  in  Pall-Mall  Court,  I  found  the  common  air 
purer  in  general  in  October  than  1  ufed  to  find  it  in 
the  middle  of  fummer  in  the  country  ;  for  on  the  22d 
of  October,  at  nine  o'clock  in  the  morning,  the  wea- 
ther being  fair  and  frofty,  I  found  that  one  meafure  of 
common  air,  and  one  of  nitrous  air,  occupied  100  fub- 
divifions  in  the  glafs-tube,  or  exactly  one  meafure. 
That  very  day,  at  two  o'clock  in  the  afternoon  (it  be- 
ing then  rainy  weather),  the  air  was  fomewhat  altered 
for  the  worfe.  It  gave  102.  October  the  23d,  it 
being  rainy  weather,  the  air  gave  102.  October  the 
24th,  the  weather  being  ferene,  the  air  at  nine  o'clock 
in  the  morning  gave  100.  October  the  25th,  the  Iky 
being  cloudy  at  n  o'clock  in  the  morning,  the  air  gave 

102.  At  11  o'clock  at  night,  from  five  different  trials, 
it  gave  105.  October  the  26th,  the  weather  being 
very  dark  and  rainy,  the  air  gave  105,  as  before." 

The  air  at  Oftend  was  found  by  the  Doctor  to  be 
generally  very  good,  giving  between  94  and  98.  At 
Bruges,  the  air  taken  at  feven  o'clock  at  night  gave 

103.  November  the  8th,  the  air  at  Ghent  at  three  in 
the  afternoon  gave  03. 

November  the  12th,  the  air  of  BrufTels  at  feven 
o'clock  P.  M.  gave  10J4.  The  next  day  the  air  of 
the  lower  part  of  the  fame  city  gave  106;  that  of  the 
highefl  appeared  to  be  purer,  as  it  gave  104;  which 
agrees  with  the  common  popular  obfervation.  Novem- 
ber the  14th,  both  the  air  of  the  highefl  and  that  of 
the  loweft  part  of  the  city  appeared  to  be  of  the  fame 
goodnefs,  giving  103.     The  weather  was  frofty. 

November  the  22d,  the  air  of  Antwerp  in  the  even- 
ing gave  109^  ;  the  weather  being  rainy,  damp,  and 
cold.  November  the  23d,  the  air  of  Breda  gave  106. 
The  next  day  about  11  o'clock  the  air  gave  102  ;  the 
weather  being  fair,  cold,  and  inclining  to  froft.  At 
feven  o'clock  it  gave  103.  Next  day,  being  the  25th, 
the  air  gave  104  ;  the  weather  being  cold  and  rainy. 
The  26th  it  gave  103;  the  weather  being  very  rainy, 
cold,  and  ftormy.  November  the  27th,  the  air  at  the 
Moordyke  clofe  to  the  water  gave  101',  ;  the  weather 
being  fair  and  cold,  but  not  frofty.  This  fpot  is  rec- 
koned very  healthy.  November  the  28th,  the  air  of 
Rotterdam  gave  103  ;  the  weather  being  rainy  and 
cold.  November  the  29th,  the  air  of  Delft  give  103  ; 
the  weather  being  ftormy  and  rainy. 

November  the  30th,  the  air  of  the  Hague  gave  104 ; 
the  weather  being  cold,  and  the  wind  northerly.  The 
firft  of  December  the  weather  underwent  a  fudden 
change  ;  the  wind  becoming  foutherly  and  ftormy,  and 
the  atmofphere  becoming  very  hot.  The  day  after, 
Fahrenheit's  thermometer  flood  at  54°  ;  and  the  com- 
mon air  being  repeatedly  and  accurately  tried  gave 
116  ;  and  that  preferved  in  a  glafs  phial  from  the  pre- 
ceding day  gave  117  ;  and  that  gathered  clofe  to  the 
fea  gave  iij. 

December  the  4th,  the  air  of  Amfterdam  gave  103  ; 
the  weather  being  rainy,  windy,  and  cold.     The  day 


after  the  weather  continuing  nearly  the  fame,  the  air 
gave  102.  December  the  10th,  the  air  of  Rotterdam 
gave  JOI  ;  the  weather  being  rainy.  December  the 
12th,  being  in  the  middle  of  the  water  between  Dortand 
the  Moordyke,  the  air  gave  109  ;  the  weather  being  re- 
markably dark,  rainy,  and  windy.  December  the  13th, 
the  air  of  Breda  in  the  morning  gave  109  ;  the  weather 
continuing  as  the  day  before.  And  in  the  afternoon, 
the  air  gave  106^ ;  the  weather  having  cleared  up. 
December  the  16th,  the  air  of  the  lower  part  of  the 
city  of  Antwerp  gave  105,  that  of  the  higher  part 
104  ;  the  weather  being  rainy  and  temperate.  Decem- 
ber the  17th,  the  air  of  Antwerp  gave  107  ;  the  wea- 
ther continuing  nearly  as  in  the  preceding  day.  De- 
cember the  19th,  the  air  of  Bruffels  gave  109  ;  the 
weather  being  rainy,  windy,  and  rather  warm.  De- 
cember the  21  ft,  the  air  of  BrufTels  gave  106  ;  the 
weather  being  dry  and  cold.  The  next  day  the  air 
and  weather  continued  the  fame.  December  the  23d, 
the  air  of  Mons  gave  104;  the  weather  being  rainy 
and  cold.  December  the  24th,  the  air  near  Bouchain 
gave  104^  ;  the  weather  being  cloudy  and  cold.  De- 
cember the  2jth,  the  air  of  Peronne  gave  IC2^  ;  the 
weather  being  frofty.  December  the  26th,  the  air  of 
Cuvilli  gave  103  ;  the  weather  frofty.  December  the 
27th,  the  air  of  Senlis  gave  I02i  ;  the  weather  frofty. 
December  the  29th,  the  air  of  Paris  gave  103  ;  the 
weather  frofty.  1780,  January  the  8th,  the  air  of 
Paris  gave  100  ;  the  weather  frofty.  January  the  13th, 
the  air  of  Paris  gave  98  ;  hard  froft. 

Thus  far  with  Dr  Ingenhoufz's  obfervations.  His 
apparatus  was  a  very  portable  one,  made  by  Mi- 
Martin,  which  in  reality  is  the  eudiometer-tube  and 
meafure  as  ufed  by  Mr  Fontana  before  he  made  his 
laft  improvement.  "  The  whole  of  this  apparatus 
(fays  Dr  Ingenhoufz)  was  packed  up  in  a  box  about 
ten  inches  long,  five  broad,  and  three  and  a  half  high. 
The  glafs-tube  or  great  meafure,  which  was  16  inches 
long,  and  divided  in  two  feparate  pieces,  lay  in  a  fmall 
compafs,  and  could  be  put  together  by  brafs  fcrews 
adapted  to  the  divided  extremities.  Inflead  of  a  water- 
trough,  fuch  as  is  ufed  commonly,  I  made  life  of  a 
fmall  round  wooden  tube,  &c." 

The  Abbe  Fontana,  who  has  made  a  great  number  of 
very  accurate  experiments  upon  this  fubject,  gives  his 
opinion  in  the  following  words  :  "  I  have  not  the  It  aft 
hefitation  in  aflerting,  that  the  experiments  made  to 
afcertain  the  falubrity  of  the  atmofpherical  air  in  va- 
rious places  in  different  countries  and  litnations,  men- 
tioned by  feveral  authors,  are  not  to  be  depended  up- 
on ;  becaufe  the  method  they  ufed  was  far  from  being 
exact  (a),  tlie  elements  or  ingredients  for  the  experi- 
ment were  unknown  and  uncertain,  and  the  refblisvery 
different  from  one  another. 

"  When  all  the  errors  are  corrected,  it  will  be  found 
that  the  difference  between  the  air  of  one  country  and 
that  of  another,  at  different  times,  is  much  lefs  than 
what  is  commonly  believed  ;  and  that  the  great  diffe- 
rences found  by  various  obftrvers  are  owing  to  the  fal- 
lacious effects  of  uncertain  methods.  This  I  advance 
from  experience  ;  for  I  was  in  the  fame  error.    I  found 
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(a)  It  is  plain  that  Dr  Ingenhoufz's  method  is  not  implied  in  this  remark  :  fince  the  Doctor's  experiments 
were  made  long  after,  and  the  method  ufed  by  him  was  properly  that  of  Mr  Fontana. 
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Atmo-  very  great  differences  between  the  remits  of  the  expe- 
fyhere.  j-iments  of  this  nature  which  ought  to  have  been  limi- 
*  lar;  which  diverfiiies  I  a  tributed  to  myfclf,  rather 
than  to  the  method  I  then  ufed.  At  Paris  I  examined 
the  air  of  different  places  at  the  fame  time,  and  espe- 
cially of  thofe  situations  where  it  was  molt,  probable  to 
meet  with  infected  air,  Decaufe  thofe  places  abounded 
with  putrid  fubitances  and  impure  exhalations ;  but 
the  differences  I  obferved  were  very  fmall,  and  much  lets 
than  what  could  have  been  fufpected,  for  they  hardly 
arrived  to  one-fiftieth  of  the  air  in  the  tube.  Having 
taken  the  air  of  the  hill  called  Mount  Valerian,  at  the 
height  of  about  Joo  feet  above  the  level  of  Paris,  and 
compared  it  with  the  air  of  Paris  taken  at  the  fame 
time,  and  treated  alike,  I  found  the  former  to  be  hardly 
one-thirtieth  better  than  the  latter. 

"  In  London  I  hive  obferved  almost  the  fame.  The 
air  of  Iflington  and  that  of  London  fuffered  an  equal 
diminution  by  the  mixture  of  nitrous  air  ;  yet  the  air 
of  Iflington  is  efteemed  to  be  much  better.  I  have  ex- 
amined the  air  of  London  taken  at  different  heights 
(for  inftance,  in  the  ftreet,  at  the  fecond  floor,  and  at 
the  top  of  the  adjoining  houfes),  and  have  found  it  to 
be  of  the  fame  quality.  Having  taken  the  air  at  the 
iron  gallery  of  St  Paul's  cupola,  at  the  height  of  31 3 
feet  above  the  ground,  and  likwife  the  air  of  the  ftone 
gallery,  which  is  202  feet  below  the  other;  and  ha- 
ving compared  thefe  two  quantities  of.air  with  that  of 
the  ftreet  adjoining,  I  found  that  there  was  fcarce  any 
fenfible  difference  between  them,  although  taken  at 
fuch  different  heights. 

"  In  this  experiment  a  circumftance  is  to  be  consi- 
dered, which  muft  havecontributed  to  render  the  above- 
mentioned  differences  more  fenfible  :  this  is,  the  agita- 
tion of  the  air  of  the  cupola  ;  for  there  was  felt  a  pretty 
brifk  wind  upon  it,  which  I  obferved  to  be  stronger 
and  stronger  the  higher  I  afcended  ;  whereas  in  the 
ftreet,  and  indeed  in  all  the  ftreets  I  p^.flx-d  through, - 
there  was  no  fenfible  wind  to  be  felt.  This  experiment 
was  made  at  four  in  the  afternoon,  the  weather  being 
clear.  The  quicklilver  in  the  barometer  at  that  time 
was  28,6  inches  high,  and  Fahrenheit's  thermometer 
flood  at  J4°." 

A  few  lines  after,  Mr  Fontana  proceeds  thus  : — 
"  From  this  we  clearly  fee,  how  little  the  experiments 
hitherto  publilhed  about  the  differences  of  common  air 
are  to  be  depended  upon.  In  general,  I  find  that  the 
air  changes  from  one  time  to  another;  fo  that  the  dif- 
ferences between  them  are  far  greater  than  thofe  of  the 
airs  of  different  countries  or  different  heights.  For 
inftance,  I  have  found  that  the  air  of  London  in  the 
months  of  September,  October,  and  November,  1778, 
when  treated  with  the  nitrous  air,  gave  11,1,  1,90,  and 
II, II,  2,2$,  which  is  a  mean  refnlt  of  many  experi- 
ments which  differed  very  little  from  each  other.  The 
26th  day  of  November  laft,  I  found  the  air  for  the  firft 
time  much  better,  for  it  gave  II, I  i,8o,  and  II,II, 
2,20;  but  the  14th  of  February  1779,  the  air  gave 
II, I,  1,69,  and  II, II,  2,21  ;  from  whence  it  appears, 
that  the  air  of  this  14th  of  February  was  better  than 
it  had  been  fix  months  before.  There  can  be  no 
doubt  of  the  accuracy  of  the  experiments,  becaufe  I 
compared  the  air  taken  at  different  times  with  that 
which  I  had  firft  ufed  in  the  month  of  September 


and  which  I  had preferved  in  dry  glafs-bottles accurately 
flopped." 

This  difference  in  the  purity  of  the  air  at  different 
times,  Mr  Fontana  farther  remarks,  is  much  greater 
than  the  diffi  rence  between  the  air  of  the  different 
places  obferved  by  him  :  notwithstanding  this  great 
change,  as  he  obkrved,  and  as  he  was  informed  by  va- 
rious perfons,  no  particular  change  of  health  in  the 
generality  of  people,  or  facility  of  breathing,  was  per- 
ceived. 

Mr  Fontana  laftly  concludes  with  obfuving,  that 
"  Nature  is  not  fo  partial  as  we  commonly  believe. 
She  has  not  only  given  us  an  air  almofl  equally  good 
every  where  at  every  time,  but  has  allowed  us  a  cer- 
tain latitude,  or  a  power  of  living  and  being  in  health 
in  qualities  of  air  which  differ  to  a  certain  degree.  By 
this  I  do  not  mean  to  deny  the  exillence  of  certain 
kinds  of  noxious  air  in  fome  particular  places ;  but  only 
fay,  that  in  general  the  air  is  good  every  where,  and 
that  the  fmall  differences  are  not  to  be  feared  fo  much 
as  fome  people  would  make  us  believe.  Nor  do  I  mean 
to  fpeak  here  of  thofe  vapours  and  other  bodies  which 
are  accidentally  joined  to  the  common  air  in  particular 
places,  but  do  not  change  its  nature  and  intriniical 
property.  This  ftate  of  the  air  cannot  be  known  by 
the  tell  of  nitrous  air  ;  and  thofe  vapours  are  to  be 
confidered  in  the  fame  manner  as  we  fhould  conlider  fo 
many  particles  of  arfenic  Swimming  in  the  atmofphere. 
In  this  cafe  it  is  the  arfenic,  and  not  the  degenerated 
air,  that  would  kill  the  animals  who  ventured  to  breathe 
it." 

ATOCK,  The  capital  of  a  province  of  the  fame 
name  in  the  dominions  of  the  Great  Mogul.  It  is  fear- 
ed on  a  point  of  land  where  two  large  rivers  meet,  and 
is  one  of  the  bell  fortrefles  the  Mogul  has  ;  bin  for- 
merly nobody  was  permitted  to  enter  it  without  a  pafT- 
port  from  the  Mogul  hiinfelf.  E.  Long.  72  10.  N. 
Lat.  52.  20. 

ATOM,  in  philofophy,  a  particle  of  matter,  fo  mi- 
nute, as  to  admit  of  no  divilion.  Atoms  are  the  mi- 
nima nature,  and  are  conceived  as  the  firft  principles 
or  component  parts  of  all  phyfical  magnitude. 

ATOM1CAL  philosophy,  or  the  doctrine  of  a- 
toms,  a  fyltein  which,  from  the  hypothefis  that  atoms 
are  endued  with  gravity  and  motion,  accounted  for  the 
origin  and  formation  of  things.  This  philofophy  was 
firft  broached  by  Mofchus,  fome  time  before  the  Tro- 
jan war  ;  but  was  much  cultivated  and  improved  by 
Epicurus;  whence  it  is  denominated  the  Epicurean  phi- 
lofophy.    See  Epicurean. 

ATONEMENT.     See  Expiation. 

ATONY,  in  medicine,  a  defect  of  tone  or  tension, 
or  a  laxity  or  debility  of  the  folids  of  the  body. 

ATOOI,  one  of  the  Sandwich  iflands,  fituated  in 
E.  Long.  200.  20.  N.  Lat.  21.  57.  Towards  the 
nonh-eaft  and  north-weft,  the  face  of  the  country  is 
ragged  and  broken  ;  but  to  the  fonthward  it  is  more 
even.  The  hills  rife  from  the  fea-fide  with  a  gentle 
acclivity,  and  at  a  little  diftance  back  are  covered  with 
wood.  Its  produce  is  the  fame  with  that  of  the  other 
iflands  of  this  clufler  ;  but  its  inhabitants  greatly  ex- 
cel the  people  of  all  the  neighbouring  iflands  in  the  ma- 
nagement of  their  plantations.  In  the  low  grounds, 
contiguous  to  the  bay  wherein  our  navigators  anchor- 
ed, 
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Atooi.     eJ,  thefe  plantations  Were  regularly  divided  by  deep 
v~~/ ditches  ;   the  fences  were  formed  with  a  neatnefs  ap- 
proaching to  elegance,  and  the  roads  through  them 
were  finilhed  in  fuch  a  manner  as  would  have  reflected 
credit  even  on  an  European  engineer. 

The  idand  is  about  300  miles  in  circumference.  The 
road,  or  anchoring-place,  which  our  veflels  occupied, 
is  on  the  Couth-weft  fide  of  the  idand,  about  two  leagues 
from  the  weft  end,  before  a  village  named  Wymoa. 
As  far  as  was  founded,  the  bank  was  free  from  rocks  ; 
except  to  the  eaftward  of  the  village,  where  there  pro- 
jects a  flioal  on  which  are  fome  rocks  and  breakers. 
This  road  is  fomewhat  expofed  to  the  trade-wind  ;  not- 
withftanding  which  defect,  it  is  far  from  being  a.  bad 
ftation,  and  greatly  fuperior  to  thofe  which  neceffity 
continually  obliges  Ihips  to  ufe,  in  countries  where  the 
winds  are  not  only  more  variable  but  more  boifterous  ; 
as  at  Madeira,  Teneriffe,  the  Azores,  &c.  The  land- 
ing too  is  not  fo  difficult  as  at  moft  of  thofe  places  ; 
and,  unlefs  in  very  bad  weather,  is  always  practi- 
cable. The  water  in  the  neighbourhood  is  excellent, 
and  may  be  conveyed  with  eafe  to  the  boats.  But  no 
wood  can  be  cut  at  any  convenient  diftance,  unlefs  the 
illanders  could  be  prevailed  upon  to  part  with  the  few 
etooa  trees  (cordiafebeflina)  that  grow  about  their  vil- 
lages, or  a  fpecies called  dooe  dooe,  which  grows  farther 
up  the  country.  The  ground,  from  the  wooden  part 
to  the  fea,  is  covered  with  an  excellent  kind  of  grafs, 
about  two  feet  in  height,  which  fometimes  grows  in 
tufts,  and  appeared  capable  of  being  converted  into 
abundant  crops  of  fine  hay.  But  on  this  extenfive 
fpace  not  even  a  fhrub  grows  naturally. 

Befides  taro,  the  fweet  potatoe,  and  other  fimilar  ve- 
getables ufed  by  our  crews  as  refrediments,  among 
which  were  at  leaft  five  or  fix  varieties  of  plantains, 
the.  idand  produces  bread-fruit ;  which,  however,  feems 
to  be  fcarce.  There  are  alfo  a  few  cocoa  palms  ;  fome 
yams  ;  the  kappe  of  the  Friendly  idands,  or  Virginian 
arum  ;  the  etooa  tree,  and  odoriferous  gardenia  or 
cape  jafmiue.  Our  people  alfo  met  with  feveral  trees 
of  the  dooe  dooe,  that  bear  the  oily  nuts,  which  are 
fhick  upon  a  kind  of  fkewer  and  made  ufe  of  as  candles. 
There  is  a  fpecies  of  fida,  or  Indian  mallow  ;  alfo  the 
morinda  citrifolia,  which  is  here  called  none  ;  a  fpecies 
of  convolvulus  ;  the  ava  or  intoxicating  pepper,  be- 
fides great  quantities  of  gourds.  Thefe  laft  grow  to 
a  very  large  lize,  and  are  of  a  remarkable  variety  of 
fhapes,  which  are  perhaps  the  effect  of  art. 

The  fcarlet  birds,  which  were  brought  for  fale,  were 
never  met  with  alive  ;  but  one  fmall  one  was  feen, 
about  the  fize  of  a  canary  bird,  of  a  deep  crimfon  co- 
lour ;  alfo  a  large  owl,  two  brown  hawks  or  kites,  and 
a  wild  duck.  Other  birds  were  mentioned  by  the  na- 
tives ;  among  which  were  the  otoo,  or  blueifh  heron, 
and  the  torata,  a  fort  of  of  whimbrel.  It  is  probable  that 
the  fpecies  of  birds  are  numerous,  if  we  may  judge  by 
the  quantity  of  fine  yellow,  green,  and  fmall,  velvet- 
like, blackifh  feathers  ufed  upon  the  cloaks  and  other 
ornaments  worn  by  thefe  people.  Fi(h,  and  other  pro- 
ductions of  the  fea,  were  to  appearance  not  various. 
The  only  tame  or  domeftic  animals  found  here  were 
hogs,  dogs,  and  fowls,  which  Were  all  of  the  fame  kind 
that  had  been  met  with  at  the  idands  of  the  South 
Pacific.  There  were  alfo  fmall  lizards,  and  fome 
rats. 
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The  inhabitants  of  Atooi  are  of  the  middle  fize,  and 
in  general  ftoutly  made.  They  are  neither  remarkable 
for  a  beautiful  fhape  nor  for  ftriking  features."  Their  v 
vifage,  particularly  that  of  the  women,  is  fometimes 
round,  but  others  have  it  long  ;  nor  can  it  juftly  be 
faid,  that  they  are  diftinguifhed  as  a  nation  by  any  ge- 
neral caft  of  countenance.  Their  complexion  is  near- 
ly of  a  nut  brown  j  but  fome  individuals  are  of  a  dark- 
er hue.  They  are  far  from  being  ugly,  and  have,  to 
all  appearance,  few  natural  deformities  of  any  kind. 
Their  fkin  is  not  very  foft  nor  fhining;  but  their  eyes 
and  teeth  are,  for  the  moft  part,  pretty  good.  Their 
hair  in  general  is  ftraight;  and  though  its  natural  co- 
lour is  ufually  black,  they  ftain  it,  as  at  the  Friendly 
and  other  idands.  They  are  active,  vigorous,  and  moft 
expert  fwimmers  ;  leaving  their  canoes  upon  the  moft 
frivolous  occaficn,  diving  under  them,  and  fwimming 
to  others,  though  at  a  confiderable  diftance.  Women 
with  infants  at  the  bread,  when  the  furf  was  fo  high 
as  to  prevent  their  landing  in  the  canoes,  frequently 
leapt  overboard,  and  fwam  to  the  fliore,  without  en- 
dangering their  little  ones.  They  appeared  to  be  of  a 
frank,  chearful  difpofition  ;  and  are  equally  free  from 
the  fickle  levity  which  characterizes  the  inhabitants  of 
Otaheite,  and  the  fedate  caft  which  is  obfervable  among 
many  of  thofe  of  Tongataboo.  They  feem  to  culti- 
vate a  fociable  intercourfe  with  each  other  ;  and,  ex- 
cept the  propenfity  of  thieving,  which  is  as  it  were  in- 
nate in  moft  of  the  people  in  thofe  feas,  they  appeared 
extremely  friendly.  It  was  pleafing  to  obferve  with 
what  affection  the  women  managed  their  infants,  and 
with  what  alacrity  the  men  contributed  their  affillance 
in  fuch  a  tender  office  ;  thus  diftinguifhing  themfelves 
from  thofe  favages  who  confider  a  wife  and  a  child  as 
things  rather  neceflary  than  defirable  or  worthy  of 
their  regard  and  efteem.  From  the  numbers  that  were 
feen  aflembled  at  every  village  in  coafting  along,  it  was 
conjectured  that  the  inhabitants  of  this  idand  are  pretty 
numerous.  Including  the  ftraggling  houfes,  it  was 
computed  there  might  perhaps  be,  in  the  whole  idand, 
fixty  fuch  villages  as  that  near  which  our  Chips  anchor- 
ed ;  and  allowing  five  perfons  to  each  houfe,  there 
would  be  in  every  village  five  hundred,  or  thirty  thou- 
fand  upon  the  idand.  This  number  is  by  no  means 
exaggerated  ;  for  there  were  fometimes  three  thoufand 
people  at  leaft  collected  upon  the  beach,  when  it  could 
not  be  fuppofed  that  above  a  tenth  part  of  the  natives 
were  prefent. 

ATRA    BILIS,     BLACjC     BILE,    Or     MELANCHOLY. 

According  to  the  ancients  it  hath  a  twofold  origin  : 
ift,  From  the  grofler  parts  of  the  blood,  and  thistliey 
called  the  melancholy  humour.  2d,  From  yellow  bile 
being  highly  concocted.  Dr  Percival,  in  his  Eliays 
Med.  and  Exp.  fuggefts,  that  it  is  the  gall  rendered 
acrid  by  a  ftagnation  in  the  gall-bladder,  and  rendered 
vffcid  by  the  abforption  of  its  fluid  parts.  Bile  in  this 
ftate  discharged  into  the  duodenum,  occafions  univerfal 
diftnrbance  and  difcrder  until  it  is  evacuated  ;  it  oc- 
cafions violent  vomiting,  or  purging,  or  both  ;  and  pre- 
vious to  this  the  pulfe  is  quick,  the  head  aches,  a  deli- 
rium conies  on,  a  hiccough,  intenfe  thirft,  inward  hear, 
and  a  fetid  breath.  Some  defcribe  this  kind  of  bile  as 
being  acid,  harfli,  corroding,  and,  when  poured  on 
the  grognd,  bubbling  np,  and  raifing  the  earth  after 
the  manner  of  a  ferment.    -Dr  Percival  fays,  that  by 
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Atra  djcr,,the  ufc  of  the  infuf.  feiiie  Unionist,  warmed  with  the 
Atraftylis.  tintf.  columb.  he  had  checked  the  vomitings  occafioned 
*~ ~" v~~*  by  this  matter. 

Atra  dies,  in  antiquity,  denotes  &  fatal  day  where- 
on the  Romans  received  fome  memorable  defeat.  The 
word  literally  imports  a  black  day;  a  denomination 
taken  from  the  colour,  which  is  the  emblem  of  death 
and  mourning.  "Whence  the  Thracians  had  a  cuftom 
of  marking  all  their  happy  days  with  white  flones  or 
calculi,  and  their  unhappy  days  with  black  ones : 
which  they  caft,  at  the  dole  of  eacli  day,  into  an  urn. 
At  the  perfon's  death  the  Hones  were  taken  out ;  and 
from  a  comparifon  of  the  numbers  of  each  completion, 
a  judgment  was  made  of  the  felicity  or  infelicity  of 
his  courfe  of  life.  The  dies  atra  or  artri,  were  after- 
wards denominated  nefajli,  and  pojleri.  Such  in  par- 
ticular was  the  day  when  the  tribunes  were  defeated 
by  the  Gauls,  at  the  river  Allia,  and  loft  the  city ;  al- 
fo  that  whereon  the  battle  of  Cannae  was  fought ;  and 
feveral  others  marked  in  the  Roman  calendar  as  atra 
or  unfortunate. 

ATRACTYLIS,  distaff  thistle  :  A  genus  of 
the  polygamia  asqualis  order,  belonging  to  the  fynge- 
•nefia  clafs  of  plants  ;  and  in  the  natural  method  rank- 
ing under  the  49th  order,  Compofita-capitata,  The 
corolla  is  radiated ;  and  each  of  the  little  corollas  of  the 
radius  has  five"  teeth. 

Species.  1.  The  cancellata,  or  fmall  cnicus,  is  an 
annual  plant  rifing  about  eight  or  nine  inches  high, 
with  a  (lender  flem,  garniflied  with  hoary  leaves,  hav- 
ing fpines  on  their  edges.  At  the  top  of  ihefe  branches 
are  fent  out  two  or  three  (lender  ftalks,  each  termina- 
ted by  a  head  of  flowers  like  thofe  of  the  thifhle.  The 
empalement  is  curioufly  netted  over,  and  is  narrow  at 
the  top,  but  fwelling  below ;  and  contains  many  flo- 
rets of  a  purplifh  colour.  Thefe  are  each  fucceeded  by 
a  fingle  downy  feed,  which  -in  cold  years  do  not 
ripen  in  Britain.  2.  The  humilis,  or  purple  prickly 
cnicus,  rifes  about  a  foot  high,  with  indented  leaves, 
having  fmall  fpines  on  their  edges.  The  upper  part  of 
the  flalk  is  divided  into  two  or  three  (lender  branches, 
each  fupporting  a  head  of  purple  flowers,  having  rays 
inclofed  in  a  fcaly  empalement.  The  flowers  appear  in 
June ;  but  unlefs  the  feafon  is  warm,  the  feeds 
will  not  ripen  in  Britain.  3.  The  gummifera,  or 
prickly  gum-bearing  cnicus,  known  among  phylicians 
by  the  name  of  carline  tbiftle.  This  fends  out  many 
narrow  leaves,  which  are  deeply  ferrated,  and  armed 
with  fpines  on  their  edges.  Thefe  lie  clofe  on  the 
ground  ;  and  between  them  the  flower  is  fituated, 
without  a  ftalk,  and  having  many  florets  inclofed  in  a 
prickly  empalement.  Thofe  on  the  border  are  white  ; 
but  fuch  as  compofe  the  difk  are  of  a  yellowilh  co- 
lour. It  flowers  in  July,  but  never  perfects  feeds  in 
Britain. 

Culture.  All  thefe  planes  are  natives  of  the  warm 
parts  of  Europe,  as  Spain,  Sicily,  and  the  Archipelago 
iflands,  from  whence  their  feeds  mult  be  procured. 
They  muft  be  fown  upon  an  .open  bed  of  light  earth, 
where  the  plants  are  to  remain;  and  when  the  plants 
come  up,  1  hey  (hou'.d  be  thinned,  fo  as  to  leave  them 
three  or  four  inches  afunder.  The  roots  of  the  fecond 
will  laft  two  or  three  years,  and  the  third  is  a  peren- 
nial plai;'. 

Medicinal  Ufes.    The  root  of  the  third  fort  was  for- 
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merly  ufed  as  a  warm  diaphoretic  and  alexipharmic  ;  Atrxti 
but  it  never  came  much  into  ufe  in  Britain,  and  the 
prefent  practice  has  entirely  rejected  it.  The  root  is  _ 
about  an  inch  thick,  externally  of  a  pale  rufty  brown 
colour,  corroded  as  it  were  in  the  furface  ;  and  perfo- 
rated with  numerous  fmall  holes,  fo  as  to  appear  worm- 
eaten  when  cut.  It  has  a  flrong  fmcll ;  and  afubacid, 
bitterifh,  and  weakly  aromatic  taftc.  Frederic  Hoff- 
man the  elder  relates,  that  he  has  obferved  a  decoction 
of  it  in  broth  to  occation  vomiting. 

ATRiETI,  in  medicine,  infants  having  no  perfora- 
tion in  the  anus,  or  perfons  imperforated  in  the  vagina 
or  urethra. 

ATRAGENE,  in  botany;  A  genus  of  the  poly an- 
dria  order  belonging  to  the  polygamia  clafs  of  plants. 
The  calyx  has  four  leaves  ;  the  petals  are  1 2  ;  and  the 
feeds  are  candated.  There  are  three  fpecies,  all  na- 
tives of  the  eaft. 

ATRAPHAXIS  :  A  genus  of  the  dygnia  order,  be- 
longing to  the  hcxandria  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  12th  order,  Hclora- 
csa.  The  calyx  has  two  leaves  ;  the  petals  are  two, 
and  finuated  ;  and  there  is  but  one  feed.  There  are 
two  fpecies,  both  natives  of  warm  countries,  but  me- 
riting no  particular  defcription. 

ATREBATII,  a  people  of  Britain,  feated  next  to 
the  Bibroci,  in  part  of  Berkfhire  and  part  of  Oxford- 
fhire.  This  was  one  of  thofe  Belgic  colonies  which  had 
come  out  of  Gaul  into  Britain,  and  there  retained 
their  ancient  name.  For  the  Atrebatii  were  a  tribe 
of  the  Belgas,  who  inhabited  that  country  which  is 
now  called  Artois.  They  are  mentioned  by  Casfar 
among  the  nations  which  compofed  the  Belgic  confe- 
deracy againft  him  ;  and  the  quota  of  troops  which 
they  engaged  to  furniih  on  that  occafion  was  15,000. 
Comius  of  Arras  was  a  king  or  chieftain  among  the 
Atrebatii  in  Gaul  in  Casfar's  time  :  and  he  feenis  to 
have  pofTeffed fome  authority,  orat  leaftfome  influence, 
over  our  Atrebatii  in  Britain  ;  for  he  was  fent  by 
Caefar  to  perfuade  them  to  fubmiffion.  This  circum- 
ftance  makes  it  probable  that  this  colony  of  the  Atre- 
batii had  not  been  fettled  in  Britain  very  long  before 
that  time.  The  Atrebatii  were  among  thofe  Britifh 
tribes  which  fubmitted  to  Caefar  ;  nor  do  we  hear  of 
any  remarkable  refiftance  they  made  againft  the  Ro- 
mans at  their  next  invafion  under  Claudius.  It  is  in- 
deed probable,  that  before  the  time  of  this  fecond  in- 
vafion they  had  been  fubdued  by  fome  of  the  neigh- 
bouring ftates,  perhaps  by  the  powerful  nation  of  ihe 
Cattivellauni,  which  may  be  the  reafon  they  are  fo  little 
mentioned  in  hiftory.  Calliva  Attrebatum,  mention- 
ed in  the  feventh,  twelfth,  thirteenth,  and  fourteenth 
itinera  of  Antoninus,  and  called  by  Ptolemy  Calcua, 
feems  to  have  been  the  capital  of  the  Atrebatii  ; 
though  our  antiquaries  differ  in  their  fentiments  about 
the  fituation  of  this  ancient  city,  fome  of  them  placing 
it  at  Wallingford,  and  others  at  Ilchefter. 

ATREUS,  in  fabulous  hiftory,  the  fon  of  Pelops 
and  Hippodamia,  and  the  father  of  Agamemnon  and 
Menelaus,  is  fuppofed  to  have  been  king  of  Mycenas 
and  Argos  about  1228  years  before  the  Chrifttan  sera. 
He  drove  his  brother  Thyeftes  from  court,  for  having 
a  criminal  commerce  with  ^Erope  his  wife;  but  un- 
derftanding  that  he  had  had  two  children  by  her, 
he  fent  for  him  again,  and  made  him  eat  them  ;  ar. 
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which  horrid  a&ion  the  fun,  it  is  faid,  withdrew  his 
light. 

ATRI,  a  town  of  Italy,  in  the  farther  Abruzzo  in 
the  kingdom  of  Naples,  with  the  title  of  a  duchy  ;  it 
is  the  fee  of  a  bifhop,  and  is  feated  on  a  craggy  moun- 
tain, four  miles  from  the  Adriatic  Sea.  E.  Long.  13.8. 
N.  Lat  42.  4$. 

ATRIENSES,  in  antiquity,  a  kind  of  fervants  or 
officers  in  the  great  families  at  Rome,  who  had  the 
care  and  infpeclion  of  the  atria  and  the  things  lodged 
therein. 

Thefe  are  othervvifc  called  atriarii,  though  fomemake 
a  diftin&ionbetween  atrienfes  and  atriarii  ;  fuggefling 
that  the  latter  were  an  inferior  order  of  fervants,  per- 
haps affiftants  of  the  atrienfes,  and  employed  in  the 
more  fervile  offices  of  the  atrium,  as  to  attend  at  the 
door,  fweep  the  area,  Sec. 

The  artienfes  are  reprefented  as  fervants  of  authori- 
ty and  command  over  the  reft:  they  adled  as  procura- 
tors, or  agents,  of  their  mailer,  in  felling  his  goods, 
&c.  To  their  care  were  committed  the  flames  and 
images  of  the  mailer's  anceflors,  &c.  which  were  pla- 
ced round  the  atrium  ;  and  which  they  carried  in  pro- 
ceffion  at  funerals,  &c. 

In  the  villas,  or  country-honfes,  the  atrienfes  had 
the  care  of  the  other  furniture  and  utenfils,  particularly 
thofe  of  metal,  which  they  were  to  keep  bright  from 
rnfl.  Other  things  they  were  to  hang  from  time  to 
time  in  the  fun,  to  keep  them  dry,  &c.  They  were 
cloathed  in  a  ihort  white  linen  habit,  to  diflingnifh 
them,  and  prevent  their  loitering  from  home. 

ATRIP,  in  nautical  language,  is  applied  either  to 
the  anchor  or  fails.  The  anchor  is  atrip,  when  it  is 
drawn  out  of  the  ground  in  a  perpendicular  direction, 
either  by  the  cable  or  buoy-rope.  The  top-fails  are  a- 
trip,  when  they  are  hoifted  up  to  the  mafl-head,  or  to 
their  utmoft  extent. 

ATRIPLEX,  orach,  orARACH:  A  genus  of  the 
moncecia  order,  belonging  to  the  polygamia  clafs  of 
plants  ;  and,  in  the  natural  method,  ranking  under  the 
1 2th  order,  Holoracea:.  The  calyx  of  the  hermaphro- 
dite flower  has  five  leaves  :  there  is  no  corolla  ;  the 
ilamina  are  five,  and  the  flylus  is  bifid;  the  feed  is  one, 
and  depreffed. 

Species.  1.  The  hortenfis,  or  garden  orach,  was 
formerly  cultivated  in  gardens,  and  ufed  as  a  fnbllitHte 
for  fpinage,  to  which  it  is  flill  preferred  by  fome,  tho' 
in  general  it  is  dilliked  by  the  Englifh ;  however,  it 
Hill  maintains  its  credit  in  France,  as  alfo  in  the  nor- 
thern parts  of  England.  There  are  three  or  four  varie- 
ties of  this  plant,  whofe  only  difference  is  their  colour; 
one  is  a  deep  green,  another  a  dark  purple,  and  a  third 
with  green  leaves  and  purple  borders.  2.  Thehalimus, 
or  broad-leaved  orach,  was  formerly  cultivated  in  gar- 
dens as  a  flinib,  by  fome  formed  into  hedges,  and  con- 
flamly  fhrared  to  keep  them  thick  :  but  this  is  a  pur- 
pofe  to  which  it  is  by  no  means  adapted,  as  the  fhoots 
grow  fo  vigorous,  that  it  is  impoffible  to  keep  the 
hedge  in  any  tolerable  order ;  and,  what  is  worfe,  in  fe- 
vere  winters  the  plants  are  often  deflroyed.  3.  The 
yetnlacoides,  or  fhrubby  fea-orach,  grows  wild  by  the 
fea-lide  in  many  places  of  Britain.  It  is  a  low  under- 
ihrub,  fcldom  rifing  above  two  feet  and  an  half,  or  at 
moll  three  feet  high;  but  becomes  very  bufhy.  This 
may  have  a  place  in  gardens  among  other  low  fhrnbs, 
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where  it  will  make  a  pretty  diverfity.  Befides  thefe,  Atrium, 
nine  other  fpecies  are  enumerated  by  botanical  writers,  Atropa. 
but  the  abovementioned  are  the  moll  remarkable.  ~"""v 

Culture,  &c.  The  firfl  fort  is  annual,  fo  mufl  be 
propagated  by  feeds.  Thefe  are  to  be  fown  at  Mi- 
chaelmas, foon  after  the  feeds  are  ripe.  The  plants 
require  no  other  culture  than  to  be  kept  free  from 
weeds,  to  hoe  them  when  they  are  about  an  inch  high, 
and  to  cut  them  down  when  they  are  too  thick,  fo  as 
to  leave  them  about  four  inches  afunder.  When  thefe 
plants  are  fown  in  a  rich  foil,  and  allowed  a  good  di- 
flance  from  each  other,  the  leaves  will  grow  very  large, 
and  in  this  their  goodnefs  confifls.  This  mufl  be  eaten 
whilfl  it  is  young;  for  when  old,  the  leaves  become 
tough,  and  are  good  for  nothing.  This  fpecies  is  an 
article  of  the  materia  medica  ;  a  decodlion  of  the  leaves 
is  recommended  in  coflivenefs,  where  the  patient  is  of 
a  hot  bilious  difpofition. — The  fecond  fort  may  be  pro- 
pagated by  cuttings.  Thefe  are  to  be  planted  in  any  of 
the  fummer  months,  in  a  fhady  border ;  where  they 
will  foon  take  root,  and  be  fit  againft  the  following 
Michaelmas  to  tranfplant  into  thofe  places  where  they 
are  to  remain. — The  third  fort  requires  very  little  cul- 
ture. It  may  be  alfo  propagated  from  cuttings,  and  is 
to  be  planted  in  a  poor  gravelly  foil. 

ATRIUM,  in  ecclefiaflical antiquity,  denotes  an  open 
place  or  court  before  a  church,  making  part  of  what 
was  called  the  narthex  or  antetemple. 

The  atrinm  in  the  ancient  churches  was  a  large  area 
or  fquare  plat  of  ground,  furroundtd  with  a  portico  or 
cloyfler,  fituate  between  the  porch  or  veflible  of  the 
church,  and  the  body  of  the  church. 

Some  have  miflakenly  confounded  the  atrium  with 
the  porch  or  veflible,  from  which  it  was  diftincT:;  others 
with  the  narthex,  of  which  it  was  only  a  part. 

The  atrium  was  the  manfion  of  thofe  who  were  not 
fuffered  to  enter  farther  into  the  church.  More  parti- 
cularly, it  was  the  place  where  the  firfl  clafs  of  peni- 
tents flood  to  beg  the  prayers  of  the  faithful  as  they 
went  into  the  church. 

Atrium  is  alfo  ufed,  in  the  cannon  law,  forthece- 
metry  or  church-yard.  In  this  fenfe  we  find  alaw pro- 
hibiting buildings  to  be  raifed  in  atrio  ecclejia,  except 
for  the  clergy  ;  which  the  glollary  explains  thus,  id  eft 
in  aemeterio,  which  includes  the  fpace  of  forty  paces  a- 
round  a  large  church,  or  thirty  round  a  little  church  or 
chapel. 

ATROPA,  deadly  night-shade:  A  genus  of 
the  monogynia  order,  belonging  to  the  pentandria  clafs 
of  plants;  and  in  the  natural  method  ranking  under 
the  25th  order,  hurida.  The  corolla  is  camp,inu- 
lated  ;  the  flaraina  are  diflant  ;  the  berry  is  globular, 
and  conlilts  of  two  cells.  The  fpecies  are  five  ;  of 
which  the  three  following  are  the  mofl  remarkable  r 
1.  The  belladonna  grows  wild  in  many  parts  of  Britain. 
It  hath  a  perennial  root,  which  fends  out  flrong  herba- 
ceous flalks  of  a  purplifh  colour,  which  rife  to  the 
height  of  four  or  five  feet,  garnifhed  with  entire  ob- 
long leaves,  which  towards  autumn  change  to  a  pur- 
pliih  colour.  The  flowers  are  large,  and  come  out 
fingly  between  the  leaves,  upon  long  foot-flalks  ;  bell- 
fluped,  and  of  a  dufky  colour  on  the  out-fide,  but  pur- 
plifh within.  After  the  flower  is  pall,  the  gernien 
turns  to  a  large  round  berry  a  little  flatted  at  the  top. 
It  is  firfl;  green ;  but  when  ripe,  turns  to  .1  ihinir.g 

black, 


ATR 


[     627     ] 


ATT 


Atrepa.  black,  fits  clofe  upon  the  empalement,  and  contains  a 
~—v——J  purple  juice  of  a  naufeous  fweet  tafte,  and  full  of  fmall 
kidney-fhaped  feeds.  2.  The  frutefcens  is  a  native  of 
Spain,  and  rifes  with  a  fhrubby  ftem  to  the  height  of 
fix  or  eight  feet ;  dividing  into  many  branches  garnifli- 
ed  with  round  leaves,  in  fliape  like  thofe  of  the  florax 
tree:  thefe  are  placed  alternately  on  the  branches. 
The  flowers  come  out  between  the  leaves  on  wort  foot- 
ftalks,  lhaped  like  thofe  of  the  former,  but  much  lefsj 
of  a  dirty  yellowifli  colour,  with  a  few  brown  ftripes : 
but  thcfe  are  never  fucceeded  by  berries  in  Britain. 
3.  The  herbacea,  with  an  herbaceous  ftalk,  is  a  native 
of  Campeachy.  This  hath  a  perennial  root,  which 
puts  forth  feveral  channelled  herbaceous  ftalks  rifing 
about  two  feet ;  and  towards  the  top  they  divide  into 
two  or  three  fmall  branches  garnimcd  with  oval  leaves 
four  inches  long  and  three  broad,  having  feveral  pro- 
minent tranfverfe  ribs  on  the  under  fide.  The  flowers 
come  out  from  between  the  leaves  on  fhort  foot-ftalks ; 
they  are  white,  and  fhaped  like  thofe  of  the  common 
fort,  bat  fmaller.  It  flowers  in  July  and  Augnft,  but 
feldom  ripens  its  fruit  in  Britain.  4.  The  mandrago- 
ra,  or  mandrake,  which  has  been  diftinguifhed  into  the 
male  and  female.  The  male  mandrake  has  a  very  large, 
long,  and  thick  root ;  it  is  largeft  at  the  top  or  head, 
and  from  thence  gradually  grows  fmaller.  Sometimes 
it  is  fingle  and  undivided  to  the  bottom;  but  more  fre- 
quently it  is  divided  into  two  or  more  parts.  When 
only  parted  into  two,  it  is  pretended  that  it  refembles 
the  body  and  thighs  of  a  man.  From  this  root  there 
arife  a  number  of  very  long  leaves,  broadeft  in  the 
middle,  narrow  towards  the  bafe,  and  obtufely  pointed 
at  the  end  ;  they  ire  of  a  foot  or  more  in  length,  and 
five  inches  or  thereabouts  in  breadth  ;  they  are  of  a 
dufky  and  difagreeable  green  colour,  and  of  a  very  ice- 
tid  fmell.  The  female  mandrake  perfectly  refemnles 
the  other  in  its  manner  of  growth  ;  but  the  leaves 
are  longer  and  narrower,  and  of  a  darker  colour,  as  are 
alfo  the  feeds  and  roots.  It  grows  naturally  in  Spain, 
Portugal,  Italy,  and  the  Levant. 

Culture.  The  firlt  fpecies,  which  is  remarkable  for 
its  poifonous  qualities,  is  very  feldom  admitted  in  gar- 
dens, nor  fliould  it  ever  be  cultivated  ot  allowed  to  grow 
in  thofe  places  to  which  children  have  accefs.  The 
other  kinds  are  propagated  by  feeds,  and  placed  in  a 
flove,  as  is  rcquilite  for  the  more  tender  plants. 

Qualities,  &c.  The  firfi:  fpecies,  as  we  have  already 
obferved,  is  a  ftrong  poilon.  Mr  Ray  gives  a  good  ac- 
count of  the  fymptoms  that  follow  the  taking  of  it  in- 
wardly, by  what  happened  to  a  mendicant  friar  upon 
his  drinking  a  glafs  of  mallow  wine  in  which  the  herb 
was  iufufed.  In  a  fhort  time  he  became  delirious,  and 
foon  after  was  feized  with  a  grilling  laughter;  then 
with  feveral  irregular  motions,  and  at  laft  with  a  real 
madnefs,  and  fuch  a  ftupidity  as  thofe  have  who  are 
fottiflily  drunk  :  but  after  all  he  was  cured  by  a  draught 
of  vinegar.  Buchannan  alfo  gives  an  account  of  the 
deftru&ion  of  the  army  of  Sweno  the  Dane,  when  he 
invaded  Scotland,  by  mixing  a  quantity  of  the  bella- 
donna berries  with  the  drink  which  the  Scots  were, 
according  to  a  treaty  of  truce,  to  fupply  them  with. 
This  fo  intoxicated  the  Danes,  that  the  Scots  fell  upon 
them  in  their  deep,  and  killed  the  greateft  part  of 
them,  fo  that  there  were  fcarcely  men  enough  left  to 


carry  off  their  king.  There  have  alfo  been  many  in- 
ftances  in  Britain  of  children  being  killed  by  eating 
berries  of  a  fine  black  colour,  and  about  the  fizc  ot  a 
fmall  cherry,  which  are  no  other  than  thofe  of  bella- 
donna. When  an  accident  of  this  kind  is  difcovered 
in  time,  a  glafs  of  warm  vinegar  will  prevent  the  bad 
effects. 

The  third  fpecies  has  been  recommended  in  cafes  of 
barrennefs,  but  without  foundation.  Its  frelh  root  is  a 
violent  purge,  the  dofe  being  from  ten  grains  to  twenty 
in  fubftance,  and  from  half  a  dram  to  a  drain  in  infu- 
fion.  It  has  been  found  to  do  fervice  in  hyfteric  com- 
plaints; but  muft  be  ufed  with  great  caution,  otherwife 
it  will  bring  on  convulfions,  and  many  other  mifchievous 
fymptoms.  It  has  alfo  a  narcotic  quality.  At  pre- 
fent  only  the  frelh  leaves  are  fomctimes  ufed  in  ano- 
dyne and  emollient  cataplafms  and  fomentations.  It 
ufed  to  be  an  ingredient  in  one  of  the  old  officinal  un- 
guents; but  both  that  and  the  plant  itfelf  arc  now  re- 
jected from  our  pharmacopoeias.  It  fiill  however  re- 
tains a  place  in  the  foreign  ones,  and  may  perhaps  be 
confidered  as  deferving  farther  attention. 

Naturalifis  tell  ftrange  ftories  of  this  plant :  but 
fetting  afide  its  foporiferous  virtue,  the  modern  botan- 
ifts  will  fcarce  warrant  any  of  them,  nor  even  that  hu- 
man figure  ordinarily  afcribed  to  its  roots,  efpecially 
fince  thedifcovery  of  the  artifice  of  the  tharlctans  infa- 
fhioning  it,  to  furprife  the  credulity  of  the  people.  The 
figure  given  in  Plate  XCI.  however,  was  taken  from 
a  genuine  root. 

Mofes  informs  us,  (Gen.  xxx.  14.)  that  Reuben, 
the  fonofLeah,  being  in  the  field,  happened  to  rind 
mandrakes,  which  he  brought  home  to  his  mother. 
Rachel  had  a  mind  to  them,  and  obtained  them  from 
Leah,  upon  condition  that  Ihe  Should  confent  that  Ja- 
cob Ihonld  be  Leah's  bedfellow  the  night  following. 
The  term  own  dudaim,  here  made  ufe  of  by  Mo- 
firs,  is  one  of  thofe  voids  ot  which  lilt  Jews  at  this 
day  do  not  underfland  the  true  fignificaiion.  Some 
trandate  it  violets,  others  lillies,  or  jelfawinc.  J inius 
calls  it  agreeable  flowers ;  Codurquus  makes  it  truffle, 
or  mu/bntm-i  and  Calmet  will  have  it  to  be  the  citron. 
Thofe  that  would  fupport  the  tranflation  of  mandrakes 
plead,  that  Rachel  being  barren,  and  having  a  great 
defire  to  conceive,  coveted  Leah's  mandrakes,  it  may 
be  prefumed,  with  a  view  to  its  prolific  virtues.  The 
ancients  have  given  to  mandrakes  the  name  of  the 
apples  of  love,  and  to  Venus  the  name  of  Mandrago- 
ritis ;  and  the  Emperor  Julian,  in  his  epillle  to  Ca- 
lixenes,  fays,  that  he  drinks  the  juice  ot  mandrakes  to 
excite  amorous  inclinations. 

ATROPHY,  in  medicine,  a  difeafe,  wherein  the 
body,  or  fome  of  its  parts,  does  not  receive  the  necef- 
fary  nutriment,  but  walte  and  decay  inceflantly.  See 
Medicine-/Wi;jc. 

ATROPOS,  in  fabulous  hiftory,  the  name  of  the 
third  of  the  Parcae,  or  Fates,  whofe  bufinefs  it  was  to 
cut  the  thread  of  life. 

ATTACHMENT,  in  the  law  of  England,  im- 
plies the  taking  or  apprehending  a  perfon  by  virtue 
of  a  writ  or  precept.  It  is  diftinguifhed  from  an  ar- 
reft,  by  proceeding  out  of  a  higher  court  by  precept 
or  writ  ;  whereas  the  latter  proceeds  out  of  an  inferior 
court  by  precept  only.  An  arreft  lies  only  to  the  body 
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of  a  man;  whereas  an  attachment  lies  often  on  the 
goods  only,  and  fometimes  on  the  body  and  goods.  An 
attachment  by  writ  differs  from  dijlrefs,  in  not  extend- 
i  ing  to  lands,  as  the  latter  does  ;  nor  does  a  diftrefs 
touch  the  body,   as  an  attachment  does. 

Attachment  out  of  the  Chancery,  is  obtained  upon 
an  affidavit  made,  that  the  defendant  was  ferved  with 
a  fubpeena,  and  made  no  appearance  ;  or  itiflues  upon 
not  performing  fome  order  or  decree.  Upon  the  return 
of  this  attachment  by  the  fheriff,  qod  non  eft  inventus 
in  balliva  fua,  another  attachment,  with  a  proclama- 
tion, ifTues ;  and  if  he  ftill  refufes  to  appear,  a  commif- 
fion  of  rebellion. 

Attachment  of  the  Foreft,  is  one  of  the  three  courts 
held  in  the  foreft.  The  loweft  court  is  called  the  court 
of  attachment,  or  wood-mote  court ;  the  mean,  fwan- 
molt  ;  and  the  higher!,  the  jujtice  in  eyre's  feat.  The 
court  of  attachments  has  its  name  from  the  verdurers  of 
the  foreft  having  no  other  authority  in  it,  but  to  re- 
ceive the  attachments  of  offenders  againft  vert  and  ve- 
nifou  taken  by  the  forefters,  and  to  enroll  them,  that 
they  may  be  prefented  or  puniflied  at  the  ncxtjuftice 
in  eyre's  feat.  This  attachment  is  by  three  means : 
by  goods  and  chattels  ;  by  body,  pledges,  or  main- 
prize  ;  or  by  the  body  only.  This  court  is  held  every 
40  days  throughout  the  year ;  and  is  thence  calledycr- 
ty  day's  court. 

Foreign  Attachment  is  an  attachment  of  money  or 
goods  found  within  a  liberty  or  city,  to  fatisfy  fome 
creditor  within  fuch  liberty  or  city.  By  the  cuftom  of 
London,  and  feveral  other  places,  a  man  can  attach 
money  or  goods  in  the  hands  of  a  ftranger,  10  fatisfy 
himfelf. 

ATTACK,  a  violent  attempt  upon  any  perfon  or 
thing,  an  affault,  or  the  act  of  beginning  a  combat  or 
difpute. 

Attack,  in  the  military  art,  is  an  effort  made  to 
force  a  poft,  break  a  body  of  troops,  &c. 

Attack  of  a  Seige,  is  a  furious  affault  made  by  the 
befiegers  with  trenches,  covers,  mines,  &c.  in  order 
to  make  themfelves  mafters  of  a  fortrefs,  by  ftorming 
one  of  its  fides.  If  there  are  two  or  three  attacks 
made  at  the  fame  time,  there  fhould  be  a  communica- 
tion betwixt  them.     See  War. 

ATTACOTTI,  an  ancient  people  of  Britain,  men- 
tioned by  Ammianas,  Marcellinus  and  St  Jerome,  as 
well  as  in  the  Notitia  Imperii.  They  are  reprefented 
as  allies  and  confederates  of  the  Scots  and  Picts,  and 
therefore,  probably  their  neighbours  :  though  their 
precife  fituation  has  not  been  determined  by  antiqua- 
ries. 

ATTAINDER,  in  law.  When  fentence  of  death, 
the  moft  terrible  and  higheft  judgment  in  our  laws,  is 
pronounced,  the  immediate  infeparable  confequence  by 
the  common  law  is  attainder.  For  when  itis  now  clear 
beyond  all  difpute,  that  the  criminal  is  no  longer  fit 
to  live  upon  the  earth,  but  is  to  be  exterminated  as  a 
monfter  and  a  bane  to  human  focicty,  the  law  fets  a 
note  of  infamy  upon  him,  puts  him  out  of  its  protec- 
tion, and  takes  no  farther  care  of  him  than  barely  to 
fee  him  executed.  He  is  then  called  attaint,  attinclus, 
flained,  or  blackened.  He  is  no  longer  of  any  credit  or 
reputation  ;  he  cannot  be  a  witnefs  in  any  court  ;  nei- 
ther is  he  capable  of  performing  the  functions  of  an- 


other man  :  for,  by  an  anticipation  of  bis  punifliment,  Attainder, 
he  is  already  dead  in  law.  This  isafterjudgment :  for  Attaint, 
there  is  great  difference  between  a  man  convUhd,  and  '  v 
attainted;  though  they  arc  frequently  through  inac- 
curacy counfonnded  together.  After  conviction  only, 
a  man  is  liable  to  none  of  thefe  difabilities  :  for  there 
is  ftill  in  contemplation  of  law  a  poifibility  of  his  inno- 
cence. Something  may  be  offered  in  arrelt  of  judg- 
ment :  the  indictment  may  be  erroneous,  which  will 
render  his  guilt  uncertain,  and  thereupon  the  prefent 
conviction  may  be  quafhed  :  he  may  obtain  a  pardon, 
or  be  allowed  the  benefit  of  clergy  ;  both  which  fuppofe 
fome  latent  fparks  of  merit,  which  plead  in  extenuation 
of  his  fault.  But  when  judgment  is  once  pronounced, 
both  law  and  fact  confpire  to  prove  him  completely 
guilty  ;  and  there  is  not  the  remoteft  poifibility  left  of 
any  thing  to  be  faid  in  his  favour.  Upon  judgment, 
therefore,  of  death,  and  not  before,  the  attainder  of  a 
criminal  commences  :  or  upon  fuch  circumftances  as 
are  equivalent  to  judgment  of  death;  as  judgment  of 
outlawry  on  a  capital  crime,  pronounced  for  abfeond- 
ing  or  fleeing  from  juftice,  which  tacitly  confefics  the 
guilt  :  And  therefore,  upon  judgment  either  of  out- 
lawry, or  of  death,  for  treafon  or  felony,  a  man  fhall 
be  faid  to  be  attainted. 

A  perfon  attainted  of  high  treafon  forfeits  all  his 
lands,  tenements,  and  heriditaments;  his  blood  is  cor- 
rupted, and  he  and  his  pofterity  rendered  bafe ;  and 
this  corruption  of  blood  cannot  be  taken  off  but  by  act 
of  parliament.*  *.See  the 

Attainders  may  be  reverfed  or  falfified,  (i.  e.  proved  y''^.1'8 
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to  be  falfe)  by  writ  or  error,  or  by  plea.     If  by 
of  error,  it  muft  be  by  the  king's  leave,  &c.  ;  and  <Jm  of 
when  by  plea,  it  may  be  by  denying  the  treafon,  plead-  Blood, 
ing  a  pardon  by  act  of  parliament,  &c. 

Perfons  may  be  attainted  by  act  of  parliament. — 
Acts  of  attainder  of  criminals  have  been  paffed  in  fe- 
veral reigns,  on  the  difcovery  of  plots  and  rebellions, 
from  the  reign  of  king  Charles  II.  when  an  act  was 
made  for  the  attainder  of  feveral  perfons  guilty  of  the 
murder  of  king  Charles  I.  Among  acts  of  this  nature, 
that  for  attainting  Sir  John  Fenwick,  for  confpiring 
againft  king  William,  is  the  moft  remarkable  ;  it  be- 
ing made  to  attaint  and  convict  him  of  high  treafon 
on  the  oath  of  one  witnefs,  juft  after  a  law  had  been 
enacted,  "  That  no  perfon  fhould  be  tried  or  attaint- 
ed of  high  treafon  where  corruption  of  blood  is  in- 
curred, but  by  the  oath  of  two  lawful  witnefles,  unlefs 
the  party  confefs,  ftand  mute,  &c."  Stat.  7  and  8  W. 
III.  cap.  3.  But  in  the  cafe  of  Sir  John  Fenwick, 
there  was  fomething  extraordinary;  for  he  was  in- 
dicted of  treafon  on  the  oaths  of  two  witneffes,  tho' 
but  only  one  could  be  produced  againft  him  on  his 
trial. 

ATTAINT,  is  a  writ  that  lies  after  judgment  a- 
gainft  a  jury  of  twelve  men  that  have  given  falfe  ver- 
dict in  any  court  of  record,  in  an  action  real  or  per- 
fonal,  where  the  debt  or  damages  amount  to  above  40s. 
Stat.  5  and  34  Ed.  III.  c.  7.  It  is  called  attaint,  be- 
caufe  the  party  that  obtains  it  endeavours  thereby  to 
ftain  or  taint  the  credit  of  the  jury  with  perjury,  by 
whofe  verdict  he  is  grieved. 

The  jury  who  are  to  try  this  falfe  verdict  muft  be 
twenty-four,  and  are  called  the  grand  jury  ;  for  the  law 
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Attaiut  wills  not  that  the  oath  of  one  jury  of  twelve  men  fliould 
|i  be  attainted  or  fet  alide  by  an  equal  number,  nor  by 
Attalicae.  ]cfs  indeed  than  double  the  former.  And  he  that  brings 
"  '  the  attaint  can  give  no  other  evidence  to  the  grand 
jury,  than  what  was  originally  given  to  the  petit.  For 
as  their  verdict  is  now  trying,  and  the  queftion  is  whe- 
ther or  no  they  did  right  upon  the  evidence  that  ap- 
peared to  1  hem,  the  law  adjudged  it  the  higheft  abftir- 
dity  to  produce  any  fubfequcnt  proof  upon  fuch  trial, 
and  to  condemn  the  prior  jurifdiction  for  not  believing 
evidence  which  th  /  never  knew.  But  thole  againft 
whom  it  is  brought  are  allowed,  in  the  affirmance  of 
the  firft  verdict,  to  produce  new  matter  :  becaufe  the 
petit  jury  may  have  formed  their  verdict  upon  evidence 
of  theirown  knowledge,  which  never  appeared  in  court; 
and  becaufe  very  terrible  was  the  judgment  which  the 
common  law  inflicted  upon  them,  if  the  grand  jury 
found  their  verdict  a  falfe  one.  The  judgment  was, 
I.  That  they  mould  lofe  their  /iberam  legem,  and  be- 
come for  ever  infamous.  2.  That  they  fliould  forfeit 
all  their  goods  and  chattels.  3.  That  their  lands  and 
tenements  mould  be  feized  into  the  king's  hands. 
4.  That  their  wives  and  children  fliould  be  thrown  out 
of  doors.  5.  That  their  houfes  fliould  be  rafed  and 
thrown  down.  6.  That  their  trees  fliould  be  rooted  up. 
7.  That  their  meadows  fliould  be  ploughed.  8.  That 
their  bodies  fliould  be  caft  into  jail.  9.  That  the  patty 
fliould  be  reftored  to  all  that  he  loit  by  rcafon  of  the 
unjuft  verdict.  But  as  the  feverity  of  this  punifliment 
had  its  ufual  effect,  in  preventing  the  law  from  being 
executed,  therefore  by  the  ftatute  n  Hen.  VII.  c.  24. 
revived  by  23  Hen.  VIII.  c.  3.  and  made  perpetual  by 
13  Eliz.  c.  25.  it  is  allowed  to  be  brought  after  the 
death  of  the  party,  and  a  more  moderate  punifliment 
was  inflicted  upon  attainted  jurors;  viz.  perpetual  in- 
famy, and  if  the  caufe  of  action  were  above  L.40  value, 
a  forfeiture  of  L.20  a-piece  by  the  jurors  ;  or,  if  under 
L.40,  then  L.J  a-piece  ;  to  be  divided  between  the  king 
and  the  party  injured.  So  that  a  man  may  now  bring 
an  attaint  either  upon  the  ftatute  or  at  common  law, 
at  his  election  ;  and  in  both  of  them  may  reverfe  the 
former  judgment.  But  the  practice  of  fetting  afide 
verdicts  upon  motion,  and  granting  new  trials,  has  fo 
fuperfeded  the  ufe  of  both  forts  of  attaints,  that  there 
is  hardly  any  inftance  of  an  attaint  later  than  the  16th 
century. 

Attaint,  among  farriers,  a  knock  or  hurt  in  a 
horfe's  leg,  proceeding  either  from  a  blow  with  ano- 
ther horfe's  foot,  or  from  an  over-reach  in  frofty  wea- 
ther, when  a  horfe,  being  rough-fliod,  or  having  lhoes 
with  long  caulkers,  ftrikes  his  hinder  feet  againft  his 
fore-leg. 

ATTAINTED,  in  law,  is  applied  to  a  perfon's 
being  under  attainder.     Sec  Attainder. 

ATTALICAE  vestes,  in  antiquity,  garments  made 
of  a  kind  of  cloth  of  gold.  They  took  the  denomi- 
nation from  Attalus,  furnamed  Philometer,  a  wealthy 


king  of  Pergamus,  who  was  the  firft,    according  to    Audit 
Pliny,  who  procured  gold  to  be  woven  into  cloifa.  II 

ATTALUS,  the  name  of  feveral  kings  of  Pfrgamus.  ^M*n>i— -. 
See  Percamus. 

ATTELABUS,  in  zoology,  a  genus  of  infects 
belonging  to  the  order  of  coleoptera  or  beetle-kind. 
Ii  has  four  wings,  ol  which  thefuperior  are  cruftaceous, 
and  ferve  as  a  ihcath  or  cover  to  the  inferior,  which 
arc  membranous.  The  head  tapers  behind,  and  is  in- 
clined ;  the  feelers  turn  thicker  icwards  the  apex.  The 
fpecies  are  13;  vix.  1.  The  coryli  is  black,  with  red 
elytra  or  cruftaceous  wings.  2.  The  avellana  is  black, 
with  the  brcaft,  feet,  and  elytra  red.  3.  The  curcu- 
lionoides  is  black,  with  red  elytra  and  breaft.  The  a- 
bove  three  fpecies  frequent  the  leaves  of  the  hazel  and 
filbert  nut-trees.  4,  The  furinamenfls  has  a  double 
indentation  (or  two  teeth)  in  the  top  of  the  elytra. 
It  is  a  native  of  Surinam.  5.  The  penfilvanicus  is 
black,  with  red  elytra,  a  black  belt  round  the  middle, 
and  another  towards  the  apex  of  the  elytra.  It  is  a 
native  of  Philadelphia.  6.  The  melanurus  is  black, 
with  teflaceons  elytra,  black  at  the  apex.  It  is  a  na- 
tive of  Sweden.  7.  The  betula  has  faltatory  or  fpringy 
legs,  and  the  whole  body  is  of  a  dark-red  colour.  It. 
frequents  the  leaves  of  the  birch-tree.  8.  The  formi- 
carius  is  black,  with  red  elytra,  and  a  double  white 
belt  towards  the  bafe.  It  is  a  native  of  Enrope. 
9.  The  frpylus  is  green,  with  a  hairy  breaft,  and  a 
double  yellow  belt  upon  the  elytra.  10.  The  apiarius 
is  bluifli,  with  red  elytra,  and  three  black  belts.  It  is 
a  native  of  Germany,  ii.  The  mollis  is  yellowifli  and 
hairy,  with  pale  elytra,  and  three  belts.  It  is  a  native 
of  Europe.  12.  The  ceramboides  is  of  a  blackifli  red 
colour,  and  the  elytra  is  furrowed.  It  frequents  the 
fpongy  beletus,  a  fpecies  of  mufliroom.  13.  The  bu- 
preftoides  is  of  a  dark-red  colour,  with  a  globular 
breaft,  and  nervous  elytra.    It  is  a  native  of  Europe. 

ATTENTION,  a  due  application  of  the  ear,  or 
the  mind,  to  any  thing  faid  or  done,  in  order  to  ac- 
quire a  knowledge  thereof.  The  word  is  compounded 
of  ad ,  "  to,"  and  tendo,  "  I  ftretch." 

Attention  of  mind  is  not  properly  an  aft  of  the  un- 
derftanding  ;  but  rather  of  the  will,  by  which  it  calls 
the  nnderftanding  from  the  confideration  of  other  ob- 
jects, and  directs  it  to  the  thing  in  hand.  Neverthe- 
lefs,  our  attention  is  not  always  voluntary  :  an  intereft- 
ing  objeft  feizes  and  fixes  it  beyond  the  power  of  con- 
troul. 

Attention,  in  refpeft  of  hearing,  is  the  ftretching  or 
/training  of  the  membrana  tymfani,  fo  as  to  make  it 
more  fufceptible  of  founds,  and  better  prepared  to' 
catch  even  a  feeble  agitation  of  the  air.  Or  it  is  the 
adjufting  the  tenfion  of  that  membrance  to  the  degree 
of  loudnefs  or  lownefs  of  the  found  to  which  we  are 
attentive. 

According  to  the  degree  of  attention,  objects  make 
a  ftronger  or  weaker  impreffion  (a).    Attention  is  re- 

quiiite 


(a)  Bacon,  in  his  natural  hiftory,  makes  the  following  obfervations.  "  Sounds  are  meliorated  by  the  inten- 
"  (ion  of  the  fenfe,  where  the  common  fenfe  is  collected  moft  to  the  particular  fenfe  of  hearing,  and  the  light 
et  fufpended.  Therefore  founds  are  fweeter,  as  well  as  greater,  in  the  night  than  in  the  day  ;  and  I  fuppofe 
"  they  are  fweeter  to  blind  men  than  to  others  ;  and  it  is  manifeft,  that  between  ileeping  and  waking,  when; 
"  all  the  fenfes  are  bound  and  fufpended,  mufic  is  far  fweeter  than  when  one  is  fully  waking." 
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Attention,  quifite  even  to  the  Simple  aft  of  feeing  :  the  eye  can 
Attenuants  take  jn  a  confiderable  iicld  at  one  look  ;  but  no  object 
V"— ~v  '  in  the  field  is  fecn  diftinftly  but  that  fingly  which 
fixes  the  attention  :  in  a  profound  reverie  that  totally 
occupies  the  attention,  we  fcarce  fee  what  is  directly 
before  us.  In  a  train  of  perceptions,  no  particular 
object  makes  fuch  a  figure  as  it  would  do  fingly  and 
apart ;  for  when  the  attention  is  divided  among  many 
objects,  no  particular  object  is  intitlcd  to  a  large  (hare. 
Hence,  the  ftillneSs  of  night  contributes  to  terror, 
there  being  nothing  to  divert  the  attention  : 

Horror  ubique  animos,  fimul  ipfa  filentia  terrent.  JEn.  ii. 

Zara.  Silence  and  folitude  are  ev'ry  where  ! 
Through  all  the  gloomy  ways  and  iron  doors 
That  hither  lead,  nor  human  face  nor  vice 
Is  feen  or  heard.     A  dreadful  din  was  wont 
To  grate  the  fenfe,  when  enter'd  here,  from  groans 
And  howls  of  flaves  condemn'd,  from  clink  of  chains, 
And  crafh  of  rufty  bars  and  creaking  hinges ; 
And  ever  and  anon  tiie  fight  was  dalh'd 
With  frightful  faces,  and  the  meagre  looks 
Of  grim  and  ghaftly  executioners. 
Yet  more  this  ftillnefs  terrifies  my  foul 
Than  did  that  fcene  of  complicated  horrors. 

Mourning  Bride,  act  5.  fc.  3. 

In  matters  of  flight  importance,  attention  is  moftly 
directed  by  will  ;  and  for  that  reafon,  it  is  our  own 
fault  if  trifling  objects  make  any  deep  impreflion.  Had 
we  power  equally  to  with-hold  our  attention  from  mat- 
ters of  importance,  we  might  be  proof  againft  any  deep 
iropreffion.  But  our  power  fails  us  here  :  an  interefting 
object  feizes  and  fixes  the  attention  beyond  the  poffi- 
bility  of  controul ;  and  while  our  attention  is  thus  for- 
cibly attached  to  one  object,  others  may  folicit  for  ad- 
mittance ;  but  in  vain,  for  they  will  not  be  regarded. 
Thus  a  final!  misfortune  is  fcarce  felt  in  prefence  of  a 
greater  : 

Lear.  Thus  think'ft  'tis  much,  that  this  contentious  ftorra 
Invades  us  to  the  tkin  :  fo  'tis  to  thee  : 
But  where  the  greater  malady  is  fix'd, 
The  leffer  is  fcarce  felt.    Thou'dft  fliun  a  bear; 
15ut  if  thy  flight  lay  tow'rd  the  roaring  fea, 
Thou'dft  meet  the  bear  i'  th'  mouth.    When  the  mind's  free, 
The  body's  delicate  :  the  tempeft  in  my  mind 
Doth  from  my  fenfes  take  all  feeling  elfe, 
Save  what  beats  there.  King  Lear,  ali  %.fc.  S. 

ATTENUANTS,  or  Attenuating  Medicines, 
are  fuch  as  fubtilize  and  break  the  humours  into  finer 
parts  ;  and  thus  difpofe  them  for  motion,  circulation, 
excretion,  &c. 

Attenuating  and  inciding  medicines  are  of  very  cx- 
tenfive  ufe  in  phyfic,  and  come  under  different  deno- 
.minations,  according  to  the  different  effects  they  pro- 
*  duce.  Thus,  when  tenacious  and  vifcid  jui'ces  not  on- 
ly ftagnate  in  the  cavities  of  the  veflels,  but  obstruct 
the  minute  duels  of  the  vifcera  and  emunclories,  thefe 
medicines,  by  the  inciding  and  attenuating  quality, 
difcharge  the  humours,  and  remove  the  obstructions ; 
for  which  reafon  they  are  not  improperly  called  ape- 
rients. 

Attenuants  produce  fo  great  a  variety  of  effects, 
that  it  is  proper  we  Should  be  well  acquainted  with 
their  feveral  kinds,  as  appropriated  to  the  feveral  dis- 


orders, and  know  which  will  prove  moSt  Serviceable  in  Attemunt* 
each.     According  to  Hoffman,  the  diflolving  and  at-         II 
tcnuating  of  vifcid  crudities  in  the  ftomach  and  prim*  Atterbnry. 
vine,  is  well  aniwered  by   the  roots  of  arum,  acorus, 
pepper,  ginger,  and  the  like;  as  alfo  by  Sal   ammo- 
niac, vitriolated  tartar,   the  fixed  alkaline  falts,  and 
the  fimple  or  dulcified  fpirit  of  fait.     When  crude  and 
unconcocted  humours  are  to  be  evacuated  by  ftool,  this 
intention  is  very  well  anfwered  by  the  neutral  falts,  as 
the  falts  of  the  purging  waters,  and  the  fal polycreftum, 
with  a  Sufficient  quantity  of  watery  vehicle. 

When  vifcid  humours,  occasioning  diforders  of  the 
bread,  are  to  be  attenuated  and  expectorated,  the  in- 
tention is  moft  effectually  anfwered  by  elecampane  and 
orice  roots  ;  '  and  by  gum  ammoniacum,  myrrh,  or 
benjamin,  and  balfam  of  Peru  ;  or  by  regenerated 
tartar,  oxymel  of  Squills,  a  Solution  of  crabs  eyes  in 
diftilled  vinegar,  and  the  Syrups  of  tabacco,  and  the 
like. 

When  the  maSs  of  blood  is  tainted  by  thick  and  te- 
nacious Sordes,  and  the  emunclories  are  by  that  meane 
obftrucled,  and  the  humours  contaminated  by  a  Saline 
Sulphureous  and  Scorbutic  dyScracy,  the  moll  efficacious 
of  the  attenuants  are  the  horfe-radifh,  Scurvy-graSs, 
water  and  garden  crefles,  muStard,  gum  ammoniacum, 
benjamin,  myrrh,  the  oil  of  fixed  nitre,  oil  of  tartar 
per  deliquium,  Solutions  of  nitre,  fpirit  offal  ammoniac, 
Salt  oS  wormwood  with  lemon  juice,  and  the  Salts  of  the 
medicinal  waters. 

When  grumous  or  coagulated  blood,  occasioned  by 
contufions  or  blows,  is  to  be  attenuated,  and  again 
diflblved,  the  intention  is  Sure  to  be  anfwered  by  the 
roots  of  Solomon's  feal,  vinegar,  and  crabs  eyes,  the 
regenerated  tartar,  and  nitre  prepared  with  anti- 
mony. 

And  in  cafes  where  the  lymph  has  acquired  a  pre- 
ternatural thicknefs  and  vifcidity,  especially  it  from  a 
venereal  tain-t,  the  curative  intention  is  molt  effectually 
anfwered  by  guaiacum,  the  acrid  tincture  of  antimony, 
calomel  asthiops  mineral,  and  the  like  ;  which,  when 
Skilfully  ufed,  are  of  Singular  efficacy  in  diflolving  and 
attenuating  the  vifcid  juices  impacted  in  the  glands  of 
the  liver. 

ATTENUATION,  the  act  of  attenuating;  that 
is,  of  making  any  fluid  thinner,  and  lefs  confident, 
than  it  was  before.  Theword  is  compounded  of  ad'  to," 
and  tenuis  '  thin.'  Attenuation  is  defined  more  ge- 
nerally by  Chauvin,  the  dividing  or  Separating  of  the 
minute  parts  oS  any  body,  which  beSore,  by  their  mu- 
tual nexus  or  implication,  formed  a  more  continuous 
mafs.  Accordingly,  among  alchemifts,  we  Sometimes 
find  the  word  ufed  for  pulverization,  or  the  act  of 
reducing  a  body  into  an  impalpable  powder,  by  grind- 
ing, pounding,  or  the  like. 

ATTERBURY  (Dr  Francis),  Son  of  Dr  Lewis 
Atterbury,  was  born  at  Milton  in  Buckinghamihire, 
1662  ;  educated  at  Weftminfter;  and  from  thence  elec- 
ted to  Chrift-Church  in  Oxford,  where  he  Soon  diitin- 
guifhed  himfelf  by  his  fine  genius  and  turn  for  polite 
literature.  The  year  he  was  made  M.  A.  1687,  he  ex- 
erted himfelf  in  the  controverfy  with  the  Papi/ls,  vin- 
dicated Luther  in  the  ftrongell  manner,  and  Showed 
an  uncommon  Sund  of  learning,  enlivened  with  great 
vivacity.     In  1690  he  married  Mifs  Ofborn,  a  diflanc 

rela- 
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Atterbury.  relation  of  the  Duke  of  Leeds ;  a  lady  of  great  beau- 

1 *—— '  tyt  but  with  little  or  no  fortune,  who  lived  at  or  in  the 

neigbourhood  of  Oxford. 

In  Feb.  1690-r,  we  find  him  refolved  "  to  beftir 
himfelf  in  his  office  ill  the  houfe  ;"  that  of  cenfor  pro- 
bably,  an  officer  (peculiar  to  Chrift-church)  who 
prefules  over  the  claliical  exercifesi  he  then  alio  held 
the  catechetical  lecture  founded  by  DrBufby. 

About  this  period  it  mult  have  been  that  he  took  or- 
ders, and  entered  into  another  fcene,  and  another 
fort  of  converfatiou  j  for  in  1691  he  was  elected  lec- 
turer of  St  Bride's  church  in  London,  and  preacher  at 
Bridewell  chapel.  An  academic  life,  indeed,  mult  have 
beeu  irkfome  and  inlipid  to  a  perfon  ot  his  active  and 
afpiring  temper.  It  was  hardly  poffible  that  a  clergy- 
man of  his  line  genius,  improved  by  ltudy,  with  a 
fpirit  to  exert  his  talents,  mould  remain  long  unno- 
ticed ;  and  we  find  that  he  was  foon  after  appointed 
chaplain  to  Kmg  William  and  Queen  Mary. 

The  lhare  he  took  in  the  controverfy  againft,  Bent- 
ley  (about  the  genuinenefs  or  the  Phalaris  Epiltles)  is 
how  very  clearly  afcertained.  In  one  of  the  letters  to 
his  noble  pupil,  dated  "  Chelfea  1698,  (he  fays),  the 
matter  had  coil  him  fome  time  and  trouble.  In  laying 
the  delign  of  the  book,  in  writing  above  half  of  it,  in 
reviewing  a  good  part  of  the  relt,  in  tranferihing  the 
whole,  and  attending  the  prefs  (he  adds),  half  a  year 
of  my  life  went  away." 

In  1700,  a  Mill  larger  field  of  activity  opened,  in 
which  Atterbury  was  engaged  four  years  with  Dr 
Wake  (afterwards  Archbilhop  of  Canterbury)  and  o- 
thers,  concerning  the  Rights,  Powers,  and  Privi- 
leges of  Convocations;"  in  which,  however,  the 
truth  of  the  queflon  may  be  fuppofed  to  lie,  he  dif- 
played  fo  much  learning  and  ingenuity,  as  well  as  zeal 
ror  the  interefts  of  his  order,  that  the  Lower  Houfe 
of  Convocation  returned  him  their  thanks,  and  the  uni- 
verfity  of  Oxford  complimented  him  with  the  degree 
of  D.  D.  January  29,  1700,  he  was  inftalled  arch- 
deacon of  Totnefs,  being  promoted  to  that  dignity  by 
Sir  Jonathan Trelawny,  then  Billiop  of  Exeter.  The 
fame  year  he  was  engaged,  with  fume  other  learned  di- 
vines, in  revifmg  an  intended  edition  of  the  "Greek 
Teftament,"  with  Greek  "  Scholia,"  collected  chiefly 
from  the  fathers,  by  Mr  Archdeacon  Gregory.  At 
this  period  he  was  popular  as  preacher  at  the  Rolls 
Chapel;  an  office  which  had  been  conferred  011  him  by 
Sir  John  Trevor,  a  great  difcerner  of  abilities,  in  1693, 
when  he  retigned  Bridewell,  which  he  had  obtained  in 
1693.  Upon  the  acceffion  of  Queen  Anne  in  1702, 
Dr  Atterbury  was  appointed  one  of  her  Majelty's 
chapliins  in  ordinary  ;  and,  in  October  1704,  was  ad- 
vanced to  the  deanery  of  Carlifle.  About  two  years 
after  this,  he  was  engaged  in  a  difpu  e  with  Mr  Hoad- 
ly,  concerning  the  advantages  of  virtue  with  regard  to 
the  prefent  life;  occalioned  by  his  fi  rmon,  preached 
Anoint  30,  1706,  at  the  funeral  of  Mr  Thomas  Ben- 
net,  a  bookfeller.  In  1707,  Sir  Jonathan  Trelawny, 
then  bilhop  of  Exeter,  appointed  him  one  of  the  ca- 
nons refidentiaries  of  that  church.  In  1709,  he  was 
engaged  in  a  frelh  difpnte  with  Mr  Hoadly,  concern- 
ing "  Paffive  Obedience;"  occalioned  by  his  Latin 
Sermon,  mtitled  "  Concio  ad  Clerum  Londinenfem, 
habita  in  Ecclelia  S.  Elphegi."  In  1710,  came  on 
the  famous  trial  of  Dr  Sasheverell,  whofe  remarkable 


fpeech  on  that  occafion  was  generally  fuppofed  to  have  Atterbury. 
been  drawn  up  by  our  author,  in  conjunction  with  Dr  '  v—— ' 
Smalridge  and  Dr  Freind.  The  fame  year  Dr  Atter- 
bury was  unanimoufly  chofen  prolocutor  of  the  Lower 
Houfe  of  Convocation,  and  had  the  chief  management 
of  affairs  in  that  Houfe.  May  11,  1711,  he  was  ap- 
pointed by  the  Convocation,  one  of  the  committee,  for 
comparing  Mr  Whifton's  doctrines  wiih  thofc  of  the 
church  of  England  ;  and  in  June  following,  he  had  the 
chief  hand  in  drawing  up  "  A  Reprefcntation  of  the 
Prefent  State  of  Religion."  In  1712,  Dr  Atterbury 
was  made  dean  of  Chrift-Church,  notwithstanding  the 
ftrong  interefl  and  warm  applications  of  fevcral  great 
men  in  behalf  of  his  competitor  Dr  Smalridge.  The 
next  year  law  him  at  the  top  of  his  preferment,  as 
well  as  of  his  reputation  :  for,  in  the  beginningof  June 
1 71 3,  the  Queen,  at  the  recommendation  of  Lord 
Chancellor  Harcuitrt,  advanced  him  to  the  bilhopric 
of  Rocheiter,  with  the  deanery  of  Weftminfler  in  com- 
mendam  ;  he  was  confirmed  J  ily  4,  and  conl'ecrated 
at  Lambeth  next  day. 

At  the  beginning  of  the  fucceeding  reign,  his  tide 
of  profperity  began  to  turn;  and  he  received  a  fen- 
fible  mortification  prefently  after  the  coronation  of 
Xing  George  I.  when,  upon  his  offering  to  prefent 
his  Majclty  (with  a  view,  no  doubt,  of  (landing  better 
in  his  favour)  with  the  chair  of  State  and  royal  canopy, 
his  own  perquifites  as  dean  of  Weftminfler,  the  offer 
was  rejected,  not  without  fome  evident  marks  of  dif- 
like  to  his  perfon. 

During  the  rebellion  in  Scotland,  when  the  Pre- 
tender's declaration  was  difperfed,  the  archbilhop  of 
Canterbury,  and  the  biihops  in  and  near  London,  had 
publilhed  a  Declaration  of  their  Abhorrence  of  the  pre- 
fent Rebellion,  and  an  Exhortation  to  the  Clergy  and 
People  to  be  zealous  in  the  difcharge  of  their  duties  to  his 
Majefty  King  George  :  but  the  Bilhop  of  Rocheiter  re- 
fufed  to  fign  it;  and  engaged  bilhop  Smalridge  in  the 
fame  refufal,  on  account  of  fome  reflections  it  contain- 
ed againft  the  high-church  party.  He  appeared  gene- 
rally among  the  proteitors  againlt  the  meafures  of  the 
minittry  under  the  king,  and  drew  up  the  reafons  of 
the  protefts  with  his  own  hand. 

In  1716,  we  find  nim  adviling  Dean  Swift  in  the 
management  of  a  refraetory  chapter.  April  26,  1722, 
he  fuflained  a  fevere  trial  in  the  lofs  of  his  lady;  by 
whom  he  had  four  children  ;  Francis,  who  died  an  in- 
fant; Ofborn,  ftudent  of  Chrift-Church;  Elizabeth, 
who  died  September  29,  1716.  aged  17;  and  Mary, 
who  had  been  then  feven  years  married  to  Mr  Mor- 
rice. 

In  this  memorable  year,  on  a  fufpicion  of  his  being 
concerned  in  a  plot  in  favour  of  the  Pretender,  he 
was  apprehended,  Anguft  24,  and  committed  prifoner 
to  the  tower. 

Two  officers,  the  under-fecretary,  and  a  mefTenger, 
went  about  two  o'clock  in  the  afternoon  to  the  Bi- 
fhop's  hotife  in  Weftminfler,  where  he  then  was,  with 
orders  to  bring  him  and  his  papers,  before  the  council. 
He  happened  to  be  in  his  night-gown  when  they 
came  in:  and  being  made  acquainted  with  their  bufi- 
nefs,  he  defired  time  to  drefs  himfelf.  In  the  mean 
time  his  fecretary  came  in;  and  the  officers  went  to 
fcarch  far  his  papers ;  in  the  fealing  of  which  the  mef- 
fenger  brought  a  paper,  which  he  pretended  to  have 

found 
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AttcAory  found  in  his  clofe-ftool,  and  defired  it  might  be  fealed 
' v '  up  with  the  reft.  His  Lordlhip  obferving  it,  and  be- 
lieving it  to  be  a  forged  one  of  his  own,  defired  the 
officers  not  to  do  it,  and  to  bear  witnefs  that  the  pa- 
per was  not  found  with  him.  Neverthelefs  they  did 
it;  and  though  they  behaved  themfelves  with  fome 
refpect  to  him,  they  fuffered  the  meflengers  to  treat 
him  in  a  very  rough  manner,  threatening  him,  if  he 
did  not  make  hafte  to  drefs  himfelf,  they  would  carry 
him  away  undrefled  as  he  was.  Upon  which  he  order- 
ed his  fecretary  to  fee  his  papers  all  fealed  up,  and 
went  himfelf  directly  to  the  Cock-pit,  where  the  coun- 
cil waited  for  him.  The  behaviour  of  the  meflengers, 
upon  this  occafion,  feems  to  have  been  very  unwar- 
rantable, if  what  the  author  of  "  a  Letter  to  the 
Clergy  of  the  Church  of  England,"    &c.  tell  us  be 


tion  and  revenge,  might  prompt  him  to  many  things  Atterlmry. 

contrary  to  his  declared  fentiments,  and  inconfiftent  ' * ' 

with  that  cunning  and  caution  which  in  other  cafes 
he  was  mafter  of.  And  to  obviate  the  difficulty,  arif- 
ing  from  the  Bifhop's  averfion  to  Popery,  and  th(j 
Pretender's  bigotry  to  that  religion,  they  talked  of  a 
new-invented  fcheme  of  his,  not  to  receive  the  Pre- 
tender, whofc  principles  were  not  to  be  changed,  but 
his  fon  only,  who  was  to  be  educated  a  Proteftant  in 
the  church  of  England,  and  the  bifhop  to  be  his  guar- 
dian, and  Lord  Protector  of  the  kingdom,  during  his  - 
minority.  Thefe,  and  many  more  fpeculations,  amuf- 
ed  the  nation  at  that  time  ;  and  men,  as  nfual,  judged 
of  things  by  the  meafure  of  their  own  affections  and 
prejudices. 

March  23.      1722-3   a  bill  was  brought  into  the 


be  true,  that  the  perfons,  directed  by  order  of  the  King  ---Houfe  commons,  for  "   inflicting  certain  pains  and 

1  penalties  on  Francis  Lord  bifhop  of  Rochcfter;"     a 

copy  of  which  was  fent  to  him,  with  notice  that  he 
had  liberty  of  council  and  folicitors  for  making  his  de- 
fence. Under  thefe  circumftances  the  Bilhop  ap- 
plied, by  petition,  to  the  Houfe  of  Lords,  for  their 
direction  and  advice,  as  to  his  conduct  in  this  con- 
juncture; and  April  4,  he  acquainted  the  Speaker  of 
the  Houfe  of  Commons,  by  a  letter,  that  he  was  de- 
termined to  give  that  houfe  no  trouble,  in  relation  to 
the  bill  depending  therein;  but  Ihould  be  ready  to 
make  his  defence  againft  it  when  it  (hould  be  argued 
in  another  Houfe,  of  which  he  had  the  honour  to  be 
a  member.  On  the  9th  the  bill  pafled  the  Houfe  of 
Commons,  and  was  the  fame  day  fent  up  to  the  Houfe 
of  Lords  for  their  concurrence. 

May  6th,  being  the  day  appointed  by  the  Lords  for 
the  firft  reading  of  the  bill,  Bifhop  Atterbury  was 
brought  to  Weftminfter  to  make  his  defence.  The 
connfel  for  the  Bifhop  were,  Sir  Conftantine  Phipps, 
and  William  Wynne;  Efq.  for  the  King,  Mr  Reeve, 
and  Mr  Wearg.  The  proceedings  continued  above  a 
week:  and  on  Saturday  May  nth,  the  Bifhop  was 
permitted  to  plead  for  himfelf.  This  he  did  in  a  very 
eloquent  fpeech ;  which  he  feelingly  opens  by  com- 
plaining of  the  uncommon  feverity  he  had  experienced 
in  the  Tower;  which  was  carried  to  fo  great  a  length, 
that  not  even  his  fon-in-law  Mr  Morrice  was  permitted 
to  fpeak  to  him  in  any  nearer  mode  than  Handing  in 
an  open  area,  while  the  Bifhop  looked  out  of  a  two- 
pair-of-ftairs  window.  In  the  courfe  of  his  defence  he 
obferves,  "  Here  is  a  plot  of  a  year  or  two  {landing, 
to  fubvert  the  government  with  an  armed  force ;  an 
invafion  from  abroad,  an  infurrection  at  home:  jnft 
when  ripe  for  execution,  it  is  difcovered  ;  and  twelve 
months  after  the  contrivance  of  this  fcheme,  no  con- 
futation appears,  no  men  correfponding  together,  no 
provifion  made,  no  arm,  no  officers  provided,  not  a 
man  in  arms;  and  yet  the  poor  bifhop  has  done  all 
this.  What  could  tempt  me  to  ftep  thus  out  of  my  way  i 
Was  it  ambition,  and  a  defire  of  climbing  into  a  higher 
ftation  in  the  church  ?  There  is  not  a  man  in  my  office 
farther  removed  from  this  than  I  am.  Was  money  my 
aim  ?  f  always  defpifed  it  ton  much,  confidering  what 
occafion  I  am  now  like  to  have  for  it:  for  out  of  a 
poor  bifhopric  of  L.  500  per  annum,  I  have  laid  out 
no  lefs  than  L.  1000  towards  the  repairs  of  the  church 
and  epifcopal  palace;  nor  did  I  take  one' fliilling  for 
dilapidations.  The  reft  of  my  little  income  lias  been 
I  /pent, 


and  council,  to  feize  his  Lordlhip  and  his  papers,  re- 
ceived a  ftrict  command  to  treat  him  with  great 
refpect  and  reverence.  However  this  was,  when  he 
came  before  the  council,  he  behaved  with  a  great  deal 
of  calmnefs,  and  they  with  much  civility  towards  him. 
He  had  liberty  to  fpeak  for  himfelf  as  much  as  he 
pleafed,  and  they  liftened  to  his  defence  with  a  great 
deal  of  attention;  and,  what  is  more  unufual,  after  he 
was  withdrawn,  he  had  twice  liberty  to  re-enter  the 
council-chamber,  to  make  for  himfelf  fuch  reprefenta- 
tions  and  requefts  as  he  thought  proper.  It  is  faid, 
that,  while  he  was  under  examination,  he  made  ufe  of 
our  Saviour's  anfwer  to  the  Jewifh  council,  while  he 
ltood  before  them;  "  If  I  tell  you,  ye  will  not  believe 
me  ;  and  if  I  alfo  all?  you  you,  ye  will  not  anfwer  me, 
nor  let  me  go."  After  three  quarters  of  an  hour's 
Hay  at  the  Cock-pit,  he  was  fent  to  the  Tower,  pri- 
vately, in  his  own  coach,  without  any  manner  of  noife 
or  obfervation. 

This  commitment  of  a  bilhop,  upon  a  fufpicion  of 
high  treafon,  as  it  was  a  thing  rarely  practifed  fince 
the  Reformation,  fo  it  occafioucd  various  fpeculations 
among  the  people.  Thofe  who  were  the  Bifhop's 
friends,  and  pretended  to  the  greateft  intimacy  with 
him,  laid  the  whole  odium  of  the  matter  on  the  mi- 
niftry.  They  knew  the  Bifhop  fo  well,  they  faid,  his 
love  to  our  couftitution,  and  attachment  to  the  Prote- 
ftant  fucceffion,  his  profefled  abhorence  of  Popery 
and  fettled  contempt  of  the  Pretender,  and  his  caution, 
prudence,  and  circumfpection,  to  be  fuch  as  would 
never  allow  him  to  engage  in  an  attempt  of  fubverting 
the  government,  fo  hazardous  in  itfelf,  and  fo  repug- 
nant to  his  principles;  and  therefore  they  imputed 
all  to  the  malice  and  management  of  a  great  minifter 
of  ftate  or  two,  who  were  refolved  to  remove  him,  on 
account  of  fome  perfonal  prejudices,  as  well  as  the 
conflant  moleltation  he  gave  them  in  parliament,  and 
the  particular  influence  and  activity  he  had  fhown  in 
the  late  election.  The  friends  to  the  miniftry,  on  the 
other  hand,  were  ftrongly  of  opinion,  that  the  Bifhop 
was  fecretly  a  favourer  of  the  Pretender's  caufe,  and 
had  formerly  been  tampering  with  things  of  that  na- 
ture, even  in  the  Queen's  time,  and  while  his  party 
was  excluded  from  power;  but  upon  their  re-admif- 
fioti,  had  relinquiihed  that  purfuit,  and  his  confede- 
rates therein,  and  became  a  goed  fnbject  again.  They 
urged,  that  the  influence  which  the  late  Duke  of  Or- 
mond  had  over  him,  aflifted  by  his  own  private  ambi- 
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Attcrbury.  fpent,  as  is  neceffary,  as  I  am  a  bifhop.  Was  I  in- 
' — v— '  fluenced  by  any  diflike  of  the  eftablifhed  religion,  and 
fecretly  inclined  towards  a  church  of  greater  pomp  and 
power  ?  I  have,  my  lords,  ever  fince  I  knew  what 
Popery  was,  oppofed  it  ;  and  the  better  I  knew  it, 
the  more  I  oppofed  it.  I  began  my  ftudy  in  divinity, 
when  the  Popifh  controverfy  grew  hot,  with  that 
immortal  book  of  Tillotfon's,  when  he  undertook 
the  Proteftant  canfe  in  general ;  and  as  fuch,  I  efteem- 
ed  him  above  all.  You  will  pardon  me,  my  lords,  if  I 
mention  one  thing  :  Thirty  years  ago,  I  writ  in  de- 
fence of  Martin  Luther;  andhave  preached,  expreffed, 
and  wrote  to  that  purpofe  from  my  infancy ;  and  what- 
ever happens  to  me,  I  will  fuffer  any  thing,  and,  by 
God's  grace,  barn  at  the  flake,  rather  than  depart 
from  any  material  point  of  the  Proteftant  religion  as 
profeffed  in  the  church  of  England.  Once  more  : 
Can  I  be  fuppofed  to  favour  arbitrary  power?  The 
whole  tenor  of  my  life  has  been  otherwife  :  I  was  al- 
ways a  friend  to  the  liberty  of  the  fubjeft  j  and,  to  the 
beft  of  my  power,  conftantly  maintained  it.  I  may 
have  been  thought  miftaken  in  the  meafures  I  took  to 
fupport  it ;  but  it  matters  not  by  what  party  I  was 
called,  fo  my  adlions  are  uniform."  Afterwards, 
fpeaking  of  the  method  of  proceeding  againfl  him  as 
unconftitutional,  he  fays:  "My  ruin  is  not  of  that 
moment  to  any  number  of  men,  to  make  it  worth 
their  while  to  violate,  or  even  to  fecm  to  violate,  the 
conftitution  in  any  degree,  which  they  ought  to  pre- 
ferve  againft  any  attempts  whatfoever.  Though  I  am 
worthy  of  no  regard,  though  whatfoever  is  done  to  me 
may  for  that  reafon  be  looked  upon  to  be  juft  ;  yet 
your  lordfliips  will  have  fome  regard  to  your  own  laft- 
ing  intereft  and  that  of  pofterity.  This  is  a  proceed- 
ing with  which  the  conftitution  is  unacquainted  ;  which, 
under  the  pretence  of  fupporting  it,  will  at  laft  effec- 
tually deftroy  it.  For  God's  fake,  lay  afide  thefe  ex- 
traordinary proceedings  ;  fet  not  up  thefe  new  and 
dangerous  precedents.  I,  for  my  part,  will  voluntarily 
and  cheerfully  go  into  perpetual  banilhment,  and  pleafe 
nryfelf  that  I  am  in  fome  meafure  the  occaiion  of  put- 
ting a  flop  to  fuch  precedents,  and  doing  fome  good 
to  my  country  :  I  will  live,  wherever  I  am,  praying 
for  its  profperity  ;  and  do,  in  the  words  of  Father  Paul 
to  the  flate  of  Venice,  fay,  Efto  ferpetua.  It  is  not 
my  departing  from  it  I  am  concerned  for.  Let  me  de- 
part, and  let  my  country  be  fixed  upon  the  immoveable 
foundation  of  law  and  juftice,  and  rtand  for  ever." — 
After  a  folemn  proteftation  of  his  innocence,  and  an 
appeal  to  the  Searcher  of  Hearts  for  the  truth  of  what 
he  had  faid,  he  concludes  thus:  "If,  on  any  account, 
there  fhall  ftill  be  thought  by  your  lordlhips  to  be  any 
Vol.  II. 


iteming  flrength  in  the  proofs  againft  me ;  if,  by  your  Attcthury. 

lordlhips  judgments,  fpringing  from  unknown  motives,  '       v ' 

I  fhall  be  thought  to  be  guilty;  if,  for  any  reafons  or 
neceflity  of  ftate,  of  the  wifdom  and  juftice  of  which  I 
am  no  competent  judge,  your  lordfliips  fhall  proceed 
to  pafs  this  bill  againft  me;  I  fhall  difpofe  myfelf 
quietly  and  tacitly  to  fubmit  to  what  you  do;  God's 
will  be  done:  Naked  came  I  out  of  my  mother's 
womb,  and  naked  fhall  I  return;  and  whether  he 
gives  or  takes  away,  blefled  be  the  name  of  the 
Lord  '." 

On  Monday  the  13th  he  was  carried  for  the  laft 
time  from  the  Tower  to  hear  the  reply  of  the  King's 
counfel  to  his  defence.  Thefe  were  both  men  of  great 
knowledge  and  fagacity  in  law,  but  of  different  talents 
in  point  of  eloquence.  Their  fpceches  on  this  occa- 
fion  were  made  public  ;  and  they  feem  to  have  formed 
their  "  Replies,"  defignedly,  in  a  different  way.  The 
former  flicks  clofe  to  the  matter  in  evidence,  and  en- 
forces the  charge  againft  the  Bifhop  with  great  ftrengfh. 
and  perfpicuity :  The  latter  anfwers  all  his  objections, 
and  refutes  the  arguments  brought  in  his  defence,  in 
an  eafy  foft  manner,  and  with  great  fimplicity  of rea- 
foning.  Mr.  Reeve  is  wholly  employed  in  fads,  in 
comparing  and  uniting  together  circumftances,  in  or- 
der to  corroborate  the  proofs  of  the  Bifhop's  guilt :  Mr 
Wearg  is  chiefly  taken  up  in  filencing  the  complaints 
of  the  Bifhop  and  his  counfel,  and  replying  to  every 
thing  they  advance,  in  order  to  invalidate  the  allega- 
tions of  his  innocence.  The  one,  in  fhort,  pofTefTes 
the  minds  of  the  Lords  with  flrong  conviclions  againft 
the  Bifhop:  The  other  difpoflefTcs  them  of  any  fa- 
vourable impreffion  that  might  pofhbly  be  made  upon 
them  by  the  artifice  of  his  defence.  And  accordingly 
Mr  B.eeve  is  flrong,  nervous,  and  enforcing ;  but  Mr 
Wearg,  fmooth,  eafy,  and  infinuating,  both  in  the 
manner  of  his  expreffion  and  the  turn  of  his  periods. 
Mr  Wearg  pays  the  higheft  compliments  to  the  Bi- 
ibop's  eloquence  :  but,  at  the  fame  time,  reprefents  it 
as  employed  to  impofe  upon  the  reafon,  and  mifguide 
the  judgment  of  his  hearers,  in  proportion  as  it  afiefted 
their  paflions;  and  he  endeavours  to  ftrip  the  Bifhop's 
defence  of  all  its  ornaments  and  colours  of  rhetoric. 

On  the  15th  the  bill  was  read  the  third  time  ;  and, 
after  a  long  and  warm  debate,  pafTed  on  the  16th,  by 
a  majority  of  83  to  43.  On  the  27th  the  King  came 
to  the  Houfe,    and  confirmed  it  by  his  royal  aflent. 

June  18.  1723,  this  eminent  Prelate,  having  the  day 
efore  taken  leave  of  his  friends,  who,  from  the  time 
of  paffiiig  the  bill  againft  him  to  the  day  of  his  depar- 
ture, had  free  accefs  to  him  in  the  Tower  (b),  em- 
barked on  board  the  Aldborough  man  of  war,    and 
4  L  landed 


(b)  The  following  anecdote  was  firft  communicated  to  the  public  by  the  late  Dr  Maty,  on  the  credit  of 
Lord  Chefterfield  :  "  I  went  (feid  Lord  Chefterfield)  to  Mr  Pope,  one  morning,  at  Twickenham,  and  found 
a  large  folio  Bible,  with  gilt  clafps,  lying  before  him  upon  his  table  ;  and,  as  I  knew  his  way  of  thinking  upon 
that  book,  I  alked  him,  jeeofely,  if  he  was  going  to  write  an  anfwer  to  it  ?  It  is  a  prefent,  faid  he,  or  rather 
a  legacy,  from  my  old  friend  the  Bifhop  of  Rochefter.  I  went  to  take  my  leave  of  him  yefterday  in  the  Tower, 
where  I  faw  this  Bible  upon  his  table.  After  the  firft  compliments,  the  Bifhop  faid  to  me,  '  My  friend  Pope, 
cfonfidering  your  infirmities,  and  my  age  and  exile,  it  is  not  likely  that  we  fliould  ever  meet  again  ;  and  there- 
''fore- 1  give  you  this  legacy  to  remember  me  by  it.  Take  it  home  with  you  ;  and  let  me  advife  you  to  abide 
by  it.'— '  Does  your  Lordihip  abide  by  it  yourfelf  ?' — '  I  do.' — '  If  yon  do,  my  Lord,  it  is  but  lately.     May 
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Atterbury.  landed  the  Friday  following  at  Calais.  When  he  went  dence ;  but,  by  the  arts  and  infligations  of  the  Britilh  Atterbury, 

1 " '  on  ihore,  having  been  informed  that  Lord  Bolingbroke,  miniflers,  he  was  compelled  to  leave  that  place,  arid  ""—^ ' 

who  had  after  the  riling  of  the  parliament,  received  retire  to  Paris.     There  being  folicited  by  the  friends 

the  Kino-'s  pardon,  was  arrived  at  the  fame  place  on  of  the  Pretender  to  enter  into  their  negociations,  he 

his  return  to  England,  he  faid,  with  an  air  of  pleafan-  changed  his  abode  for  Montpelitr  in  1728  ;  and,  after 

try,  "  Then  I  am  exchanged!"  and  it  was,  in  the  refiding  there  about   two  years,    returned  to   Paris, 

opinion  of  Mr  Pope,  onjhe  fame  occafion,  "  a  iign  of  where  he  died  Feb.  15.  1 731-2.     The  amirtion  which 

the  nation's  being  curfedly  afraid  of  being  over-run  he  fuftained  by  the  death  of  his  daughter  in  1729,  was 

with  too  much  politenefs,  when  it  could  not  regain  one  thought   to  have  haltened  his  own   dillblution.     The 

great  man,  but  at  the  expence  of  another."     But  the  former  event  he  hath  himfelf  related  in  a  very  affecting 

feverity  of  his  treatment  did  not  ceafe  even  with  his  manner,  in  a  letter  to  Mr.  Pope  :  "  The  earneft  defirc 

banilhment.     The  fame  vindictive  fpirit  purfued  him  of  meeting  one  I  dearly  loved,  called  me  abruptly  to 

in  foreign  climes.     No  Britilh  fubject  was  even  per-  Montpelier;  where,  after  continuing  two  months  un- 

mitted  to  vifit  him  without  the  king's  lign  manual,  der  the  cruel  torture  of  a  fad  and  fruitlefs  expectation, 

which  Mr  Morice  was  always  obliged  to  folicit,  not  I  was  forced  at  laft  to  take  a  long  journey  to  Touloufe  ; 

only  for  himfelf,  but  for  every  one  of  his  family  whom  and  even  there  I  had  miffed  the  perfon  I  fought,  had 

he  carried  abroad  with  him,  for  which  the  fees  of  of-  fhe  not,  with  great  fpirit  and  courage,  ventured  all 

lice  were  very  high.  night  up  the  Garonne  to  fee  me,  which  fhe  above  all 

When  bifhop  Atterbury  firft  entered  upon  his  ba-  things  delired  to  do  before  fhe  died  .     By  that  means 

nifhment,  Bruffels  was  the  place  deftined  for  his  refi-  fhe  was  brought  where  I  was,  between  feven  and  tight 


in 


I  beg  to  know  what  new  light  or  arguments  have  prevailed  with  you  now,  to  entertain  an  opinion  fo  contrary 
to  that  which  you  entertained  of  that  book  all  the  former  part  of  your  life?' — The  Bifhop  replied,  '  We  have 
not  time  to  talk  of  thefe  things  ;  but  take  home  the  book  ;  I  will  abide  by  it,  and  I  recommend  you  to  do  fo 
too  ;  and  fo  God  blefs  you.' 

Thefe  anecdotes  Mr  Nichols  has  inferted  in  the  "  Epiftolary  Correfpondence,"  Vol.  II.  p.  79.  with  the  pro- 
feffed  view  of  vindicating  Atterbury,  in  the  following  words  of  an  ingenius  correfpondent  : 

"  Dr  Warton  hath  revived  this  ftory,  which  he  juftly  calls  an  '  uncommon'  one,  in  his  laft  '  Effay  on  the 
Genius  and  Writings  of  Pope.'  It  was  indeed  very  uncommon  ;  and  I  have  my  reafons  lor  thinking  it  equally 
groundlefs  and  invidious.  Dr  Warton,  though  he  retails  the  ftory  from  '  Maty's  Memoirs/  yet  candidly  ac- 
knowledges, that  it  ought  not  to  be  implicitly  relied  on.  That  this  caution  was  not  unneceffary,  will,  I  appre- 
hend, be  fufHciently  obvious,  from  the  following  comparifon  between  the  date  of  the  ftory  itfelf  and  Mr  Pope's 
letters  to  the  Bifliop. 

"  According  to  Lord  Cheflerfield's  account,  this  remarkable  piece  of  converfation  took  place  bat  a  few 
days  before  the  Bifhop  went  into  exile  :  and  it  is  infmuated  that  Mr  Pope,  till  that  period,  had  not  even  en- 
tertained the  flighteft  fufpicion  of  his  friend's  reverence  for  the  Bible  :  Nay,  it  is  afferted,  that  the  very  re- 
commendation of  it  frorh  a  quarter  fo  unexpected,  ftaggered  Mr  Pope  to  fuch  a  degree,  that  in  a  min- 
gled vein  of  raillery  and  ferioufnefs,  he  was  very  eager  to  know  the  grounds  and  reafons  of  the  Bifhop's  change 
of  fentimerrt. 

"  Unfortunately  for  the  credit  of  Lord  Chefterfield  and  his  ftory,  there  is  a  letter  on  record,  that  was 
written  nine  months  before  this  pretended  dialogue  took  place,  in  which  Mr  Pope  ferioufly  acknowledged 
the  Bifhop's  piety  and  generofity,  in  interefting  himfelf  fo  zealoufly  and  affectionately  in  matters  which  im- 
mediately related  to  his  improvement  in  the  knowledge  of  the  holy  fcriptures.  The  paffage  I  refer  to  is  a  very 
remarkable  one  :  and  you  will  find  it  in  a  letter,  dated  July  27.  1722.  It  appears  undeniably  from  this  letter, 
that  the  Bifhop  had  earneflly  recommended  to  Mr  Pope  the  ftndy  of  the  Bible  ;  and  had  foftened  his  zeal  with 
an  unufual  urbanity  and  courtefy,  in  order  to  avoid  the  imputation  of  ill-breeding,  and  remove  all  occafion  of 
difguft  from  a  mind  fo  '  trembling  alive'  as  Mr  Pope's.  1  will  tranferibe  the  paflage  at  large.  '  I  ought  firft 
to  prepare  my  mind  for  a  better  knowledge  even  of  good  profane  writers,  efpecially  the  moralifts,  &c.  be- 
fore I  can  be  worthy  of  tailing  the  Supreme  of  books,  and  Sublime  of  all  writings,  in  which,  as  in  all  the 
intermediate  ones,  you  may  (if  your  friendfhip  and  charity  towards  me  continue  fo  far)  be  the  beft  guide  to, 
Yours,  A.  Pope.' 

"  The  laft  letter  of  Mr  Pope  to  the  Bifliop,  previous  to  his  going  into  exile,  was  written  very  early  in 
June  1723.  It  mnfl  have  been  about  this  time  that  Pope  paid  his  farewel  vifit  to  the  Bifliop  in  the  Tower. 
But  whether  fuch  a  converfation  as  that  which  hath  been  pretended  actually  took  place,  may  be  left  to 
the  determination  of  every  man  of  common  fenfe,  after  comparing  Lord  Cheflerfield's  anecdote  with  Mr.  Pope's 
letter. 

"  There  muft  have  been  a  mifiake,  or  a  wilful  mifreprefentation  fomewhere.  To  determine  its  origin,  orto 
mark  minutely  the  various  degrees  of  its  progrefs,  till  it  iffued  forth  into  calumny  and  falfehood,  is  impoffible. 
I  have  fimply  ftated  matters  of  fact  as  they  are  recorded  ;  and  leave  it  to  your  readers  to  fettle  other  points  not 
quite  fo  obvious  and  indifputable,  as  they  may  think  fit.  My  motives  in  this  very  plain  relation  arofe  from  an 
honeft  wifli  to  remove  unmerited  obloquy  from  the  dead.  I  fhould  fmcerely  rejoice  if  the  cloud  which  in  other 
refpefts  ftill  fliades  the  character  of  this  ingenious  Prelate  could  be  removed  with  equal  facility  and  fticcefs.  I 
am,  dear  Sir,  your  faithful  humble  fervant..  Sa.muel  Badcock." 
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AUerbury.  injhe  morning,  and  lived  20  hours  afterwards  ;  which 

' v—^  time  was  not  loft  on  either  fide,  but  parted  in  fuch  a 

manner  as  gave  great  fatisfaction  to  both,  and  fuch  as, 
on  her  part,  e\ery  way  became  her  circumstances  and 
character  :  For  She  had  her  fenfes  to  the  very  laft 
gafp,  and  exerted  them  to  give  me,  in  thofe  few 
hours,  greater  marks  of  duty  and  love  than  flie  had 
done  in  all  her  lifetime,  though  flie  had  never  been 
wanting  in  cither.  The  laft  words  flie  faid  to  me  were 
the  kindeft  of  all  ;  a  reflection  on  the  goodnefs  of 
God,  which  had  allowed  us  in  this  manner  to  meet 
once  more,  before  we  parted  for  ever.  Not  many  mi- 
nutes after  that,  flie  laid  herfelf  on  her  pillow,  in  a 
fleeping  pofture. 

Placidaque  Hi  demu?n  viorte  quievit. 
Judge  you,  Sir,  what  I  felt,  and  Still  feel  on  this  occa- 
sion, and  fpare  me  the  trouble  of  defcribing  it.  At 
my  age,  under  my  infirmities,  among  utter  Strangers, 
how  Shall  I  find  out  proper  reliefs  and  fupports  ?  I  can 
have  none,  but  thofe  with  which  reafon  and  religion 
furnifh  me  ;  and  thofe  I  lay  hold  on,  and  grafp  as  faft 
as  I  can.  I  hope  that  he  who  laid  the  burden  upon 
me  (for  wife  and  good  purpofes  no  doubt)  will  enable 
me  to  bear  it  in  like  manner  as  I  have  borne  others, 
with  fome  degree  of  fortitude  and  firmnefs." 

How  far  the  Bilhop  might  have  been  attached  in 
his  inclinations  to  the  Stuart  family,  to  which  he 
might  be  led  by  early  prejudices  of  education,  and 
the  divided  opinions  of  the  times,  it  is  not  neceflary 
here  to  enquire  :  But  that  he  lhould  have  been  weak 
enough  to  engage  in  a  plot  fo  inconfiftent  with  his  fta- 
tion,  and  fo  clumfily  devifed  (to  fay  the  lead  of  it,  and 
without  entering  into  his  folemn  afleveration  of  inno- 
cence), is  utterly  inconfiftent  with  that  cunning  which 
his  enemies  allowed  him.  The  Duke  of  Wharton,  it 
is  well  known,  was  violent  againft  him,  till  convinced 
by  his  unanfwerable  reafoning. 

It  has  been  faid  that  Atterbury's  wilhes  reached  to 
the  bifliopric  of  London,  or  even  to  York  or  Canter- 
bury. But  thofe  who  were  better  acquainted  with  his 
views,  knew  that  Winchester  would  have  been  much 
more  defirable  to  him  than  either  of  the  others.  And 
there  arc  thofe  now  living,  who  have  been  told  from 
refpectable  authority,  that  that  bifliopric  was  offered 
to  him  whenever  it  Should  become  vacant  (and  till  that 
event  fliould  happen  a  penfion  of  L.5000  a-year,  be- 
fides  an  ample  provifion  for  Mr  Morice),  if  he  would 
ceafe  to  give  the  opposition  he  did  to  Sir  Robert  Wal- 
pole's  administration,  by  his  Speeches  and  protests  in 
the  Houfe  of  Lords.  When  that  offer  was  rejected 
by  the  Bilhop,  then  the  contrivance  for  his  ruin  was 
determined  on. 

In  his  fpeech  in  the  Houfe  of  Lords,  the  Bilhop 
■  mentions  his  being  "  engaged  in  a  correspondence  with 
two  learned  men  (Bifliop  Potter  and  Dr  Wall),  on 
fettling  the  times  of  writing  the  four  gofpels."  Part 
of  this  correfpondence  is  Still  in  being,  and  will  foon 
be  published.  The  fame  fubject  the  BiShop  pnrfued 
during  his  exile,  having  confulted  the  learned  of  all 
rations,  and  had  nearly  brought  the  whole  to  a  con- 
clufion  when  he  died.  Thefe  laudable  labours  are  an 
ample  confutation  of  BiShop  Newton's  aiTertion,  that 
Atterbury  "  wrote  little  whilft  in  exile  but  a  few  cri- 
ticifms  on  French  authors." 

His  body  was  brought  over   to  England,  and  in- 


terred on  the  12th  of  May  following  in  Wcfuninficr  Attcrburz 
abbey,  in  a  vault  which  in  the  year  1722  had  been'  u  ' 
prepared  by  his  directions.  There  is  no  memorial  over 
his  grave  :  nor  could  there  well  be  any,  unlefs  his 
friends  would  have  confented  (which  it  is  moft  pro- 
bable they  refufed  to  do)  that  the  words  implying  him 
to  have  died  bifliop  of  Rochester  Should  have  been  o- 
mitted  on  his  tomb. 

Some  time  before  his  death,  he  published  a  vindica- 
tion of  himfelf,  Bilhop  Smalridge,  and  Dr  Aldrich,. 
from  a  charge  brought  againft  them  by  Mr  Oldmixon, 
of  having  altered  and  interpolated  the  copy  of  Lord 
Clarendon's  "  Hiftory  of  the  Rebellion."  Bifbop 
Atterbury's  "  Sermons"  arc  extant  in  four  volumes  in 
octavo:  thofe  contained  inthetwofirft  were  published  by 
himfelf,  and  dedicated  to  his  great  patron  Sir  Jonathan 
Trclawny  biShop  of  Winchester  ;  thofe  in  the  two  laft 
were  published  after  his  death  by  Dr  Thomas  Moore 
his  Lordfliip's  chaplain.  Four  admirable  "  Vifitation 
Charges"  accompany  his  "  Epistolary  Correfpon- 
dence." 

As  to  BiShop  Atterbury's  character,  however  the 
moral  and  political  part  of  it  may  have  been  different- 
ly reprefented  by  the  oppofite  parties,  it  is  univerfally 
agreed,  that  he  was  a  man  ©f  great  learning  and  un- 
common abilities,  a  fine  writer,  and  a  moft  excellent 
preacher.  His  learned  friend  Smalridge,  in  the  fpeech 
he  made  when  he  prefented  him  to  the  Upper  Houfe 
of  Convocation,  as  prolocutor,  Styles  him  Fir  in 
nnilo  literarum  genere  hofpes,  in  plerifque  artihus  et 
Jludiis  diu  et  feticiter  exercitatus,  in  maxime  perfeflis 
literarum  difciplinis  perfefttffimus.  In  his  controverfial 
writings,  he  was  fometimes  too  fevere  upon  his  adver- 
fary,  and  dealt  rather  too  much  in  fatire  and  invective  : 
but  this  his  panegyrist  imputes  more  to  the  natural 
fervour  of  his  wit  than  to  any  bitternefs  of  temper  or 
prepenfe  malice.  In  his  Sermons,  however,  he  is  not 
only  every  way  unexceptionable,  but  highly  to  be  com- 
mended. The  truth  is,  his  talent  as  a  preacher  was 
fo  excellent  and  remarkable,  that  it  may  not  impro- 
perly be  faid,  that  he  owed  his  preferment  to  the  pul- 
pit :  nor  any  hard  matter  to  trace  him,  through  his 
writings,  to  his  feveral  promotions  in  the  cliurch.  We 
Shall  conclude  BiShop  Atterbury's  character,  as  a 
preacher,  with  the  encomium  beftowed  on  him  by  the 
author  of  "  the  Tatler  ;"  who,  having  obferved  that 
the  English  clergy  too  much  neglect  the  art  of  fpeak- 
ing,  makes  a  particular  exception  with  regard  to  our 
prelate;  who,  fays  he,  "  has  fo  particular  a  regard  to 
his  congregation,  that  he  commits  to  his  memory  what 
he  has  to  fay  to  them  ;  and  has  fo  foft  and  grace- 
ful a  behaviour,  that  it  muSt  attract  your  attention. 
His  perfon  (continues  this  author),  it  is  to  be  confef- 
fed,  is  no  Small  recommendation  ;  but  he  is  to  be  high- 
ly commended  for  not  lofing  that  advantage,  and  add- 
ing to  propriety  of  fpeech  (which  might  pafs  the  cri- 
ticifm  of  Longinus)  an  action  which  would  have  been 
approved  by  DemoSlhenes.  He  has  a  peculiar  force  in 
his  way,  and  has  many  of  his  audience,  who  could 
not  be  intelligent  hearers  of  his  difcourfe  were  there 
no  explanation  as  well  as  grace  in  his  action.  This 
art  of  his  is  nfed  with  the  moft  exact  and  lioneft  Skill. 
He  never  attempts  your  paffions,  till  he  has  convinced 
your  reafon.  All  the  objections  which  you  can  form 
are  laid  open  and  difperfed  before  he  ufes  the  leaft  ve- 
4  L  2  hemence 
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Boundaries 


Attention  hemence  in  his  fermon  ;  but  when  he  thinks  he  has 
your  head,  he  very  foon  wins  your  heart,  and  never 
,  pretends  to  (how  the  beauty  of  bolincfs,  till  he  has 
convinced  you  of  the  truth  of  it." — In  his  letters  to 
Pope,  &c.  Bifliop  Atterbnry  appears  in  a  pleafmg  light, 
both  as  a  writer  and  as  a  man.  In  eafe  and  elegance 
they  are  fuperior  to  thofe  of  Pope,  which  are  more 
ftudied.  There  are  in  them  fcveral  beautiful  references 
to  the  daffies.  The  Bilhop  excelled  in  his  allufions  to 
facrcs!  as  well  as  profane  authors. 

ATTESTATION,  the  aft  of  affirming  or  wit- 
neiling  the  truth  of  fomething,  more  efpecially  in 
writing. 

ATTIC,  any  thing  relating  to  Attica,  or  to  the  city 
of  Athens  :  thus  Attic  fait,  in  philology,  is  a  delicate 
poignant  fort  of  wit  and  humour  peculiar  to  the  Athe- 
nian writers  ;  Atlic  witnefs,  a  vvitnefs  incapable  of 
corruption,  &c. 

Attic  Order.     See  Architecture. 
Attic  Bafe,  a  peculiar   kind   of  bafe  ufed    by  the 
ancient  architects  in  the  Ionic  order  j  and  by  Palladio, 
and  fome  others,  in  the  Doric. 

Attic  Story,  in  architecture ;  a  ftory  in  the  upper 
part  of  a  houie,  where  the  windows  are  ufually  fquare. 
ATTICA,  an  ancient  kingdom  of  Greece,  fituated 
extent,  &c.  a]0Ug  the  north  coaft  of  the  gulph  of  Saron,  bounded 
on  the  welt  by  Megara,  mount  Cithseron,  and  part  of 
Bceotia  ;  on  the  north  by  the  gulph  of  Euripus,  now 
Streito  di  negro  poitte,  and  the  relt  of  Bceotia ;  and  on 
the  eaft  by  the  Europhis.  It  extended  in  length  from 
north-weft  to  fouth-eaft  about  60  miles ;  its  breadth 
from  north  to  fouth  was  j6,  decreafing  as  it  approached 
the  fea. 

The  foil  of  this  country  was  naturally  barren  and 
craggy,  though  by  the   induftry  of  its  inhabitants  it 
produced   all  the  necefTaries  of  life.     On  this  account 
Attica  was  lefs  expofed  to  invafions   than  other   more 
Inhabitants  fertile  countries  ;  and  hence  it  preferved  its  ancient  in- 
thought  to  habitants  beyond  all  the  other  kingdoms  in  its  neigh- 
be  produ-    bourhood  ;  fo  that  they  were  reputed  to  be  the  fpon- 
ced  from     taneous  productions  of  the  foil ;  and  as  a  badge  of  this, 
Thucydides  tells  us,  they  wore  golden  grafshoppers  in 
their  hair. 

The  chief  cities  in  the  kingdom  of  Attica  were  A- 
thens  the  capital ;  next  to  it  Eleufis,  fituated  on  the 
fame  gulph,  near  the  coafts  of  Megara  ;  and  next  to 
that  Rhamnus,  famed  for  the  temple  of  Amphiaraus 
and  the  ftatue  of  the  goddefs  Nemefis. 

The  firft  king  of  this  country,  of  whom  we  have  any 
diftinct  account,  was  Cecrops.  Others  indeed  are  faid 
to  have  reigned  before  him,  particularly  one  Aclseus, 
whofe  daughter  Cecrops  married,  and  in  her  right  laid 
the  foundation  of  his  new  monarchy.  Cecrops  is  faid 
to  have  been  the  firft  who  deified  Jupiter,  fet  up  altars 
and  idols,  and  inftituted  marriage  among  the  Greeks. 
He  is  likewife  affirmed  to  have  taught  his  fubjects  navi- 
gation ;  and  for  the  better  adminiftration  of  juftice,  and 
promoting  intcrcourfe  among  them,  to  have  divided 
them  into  the  firft  four  tribes,  called  Cecrop'ts,  Autoch- 
lon,  Attea,  and  Paralia  ;  and  he  is  alfo  by  fome  faid 
to  be  the  founder  of  the  Areopagus.  From  this  monarch 
the  Athenians  affected  to  call  themfelves  Cecropida;  till 
the  reign  of  Eretthens  their  fixth  king,  after  whom 
they  took  the  name  of  Ereftkyda. 

Cecrops  dying  after  the  reign  of  jo  years,  left  three 
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daughters  ;  by  marrying  one  of  which,  probably,  Cra-     AMica. 

nans  a  wealthy  citizen  afcended  the  throne.     He  en-  * v ' 

joyed  his  crown  peaceably  for  ten  years  ;   till,  having  Cranaus. 
married  one  of  his  daughters,  named  Attis,  to  Amphic- 
tyon  the  fon  of  Deucalion,  he  was  by  him  dethroned,  wh 
and  forced  to  lead  a  private  life  to  the  laft.     From  this  thecountrr 
daughter,  the  country,  which  before  had  been  called  was  called 
Aclea,  took  the  name  of  Attica,  Attica. 

After  a  reign  of  10  or  12  years,  Amphi&yon  was         7 
himfelf  depofed  by  Ericlhonius,  faid  to  be  the  fon  of  Efiano" 
Vulcan  and  Tethys.     Being  lame  of  both  his  feet,  he  mus* 
is  faid  to  have  invented  coaches,  or,  as  others  will  have 
it,  inftituted  horfe  and  chariot  races  in  honour  of  Mi- 
nerva.    He  is  alfo  reported  to  have  been  the  firft  who 
ftamped  filver  coin.     He  reigned  $0  years,  and  was        8 
fucceeded  by  his  fon  Pandion  the  father  of  Progne  and  Pandion. 
Philomela  ;    whofe  hard  fate,  fo  famous  among  the 
poets,  is  fuppofed  to  have  broke  his  heart,  after  a  reign 
of  about   40  years.     In  his  time  Triptolemns. taught 
the  Athenians  agriculture,  which  he  had  learned  front 
Ceres.  <* 

Pandion  was  fucceeded  by  his  fon  Erectheus,   who  Erefiheiu. 
being  reckoned  the  molt  powerful  prince  of  his  time, 
Boreas  king  of  Thrace  demanded  his  daughter  Orithia 
in  marriage,  and  on  being  refufed  carried  her  off  by 
force.     After  a  reign  of  50  years,  Ereftheus  being 
killed  in  a  battle  with  the  Eleufians,  was  fncceded  by        ro 
his  fon  Cecrops  II.  who  is  generally  allowed  to  have  Cecrops  IT. 
been  the  firft  who  gathered  the  people  into  towns  ; 
they  having  till  then  lived  in  houfes  and  cottages  fcat- 
tered  here  and  there,  without  order  or  regular  diftance. 
After  a  reign  of  40  years  he  was  driven  out  by  his  bre- 
thren Metion  and  Pandorus,  who  forced  him  to  fly  into 
jEgialea,  where  he  died.  n    , 

Cecrops  II.  was  fucceeded  by  his  fon  Pandion  II.  Pandion  IT.1 
and  he  was  likewife  driven  out  by  Metion,  who  affirmed 
the  government.  Pandion  in  the  mean  time  fled  into 
Megara,  where  he  married  Pelia  the  daughter  of  Pylas 
king  of  that  place,  and  was  appointed  fuccefTor  to  the 
kingdom.  Here  he  had  four  fons,  who  returning  to 
Athens,  whether  with  or  without  their  father  is  uncer- 
tain, expelled  the  fons  of  Metion,  and  after  the  deceafe 
of  Pandion  their  father,  divided  the  government  among 
themfelves;  notwithftanding  which  the  royal  dignity 
did  in  effedt  remain  with  iEgcus  the  eldeft.  1% 

iEgeus,  when  he  afcended  the  throne,  finding  him-  ./Egeur. 
felf  defpifed  by  his  fubjefts  becanfe  he  had  no  fons,  and 
fometimes  infulted  by  his  brother  Pallas,  who  had  no 
lefs  than  fifty,  confulted  the  oracle  of  Apollo  at  Del- 
phi. Receiving  here,  as  was  commonly  the  cafe,  an 
anfwer  which  could  not  be  underftood  without  a  com- 
mentator, he  applied  to  Pittheus  king  of  Troezen,  fa- 
mous for  his  fkill  in  expounding  oracles.  This  prince 
eafily  prevailed  with  him  to  lie  with  his  daughter  M- 
thra,  who  proved  with  child ;  and  as  none  but  thefc  three 
were  privy  to  the  fecret,  jEgeus,  before  his  return  te 
Athens,  hid  a  fword  and  a  pair  of  Ihoes  under  a  ftone, 
leaving  orders  with  the  princefs,  that  if  the  child  pro- 
ved a  boy,  the  fliould  fend  him  to  Athens  with  thefe 
tokens  as  foon  as  he  was  able  to  lift  up  that  ftone.  He 
charged  her  moreover  to  ufe  all  imaginable  fecrecy,lcft 
the  fons  of  his  brother  Pallas  fhould  way-lay  and  mur- 
der him.  j- 

.<*Ethra  being  delivered  of  a  fon,  Pittheus  gave  out  Thefeu* 
that  Neptune  was  the  father  of  it.    This  child  was  born. 

named 
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Attka.  named  Thtfiuj,  and  proved  one  of  (lie  moft  famous 
-  ■  v  ••*  heroes  of  antiquity.  Being  arrived  at  the  age  of  16, 
his  mother  brought  him  to  the  ftone  abovementioned ; 
'  and  he  having  lifted  it  with  eafe,  was  delired  to  take 
tip  the  fword  and  fhoes  and  prepare  himfelf  to  go  to 
his  father.  ■  He  was  advifed  to  go  by  fea  rather  than 
by  land,  as,  ever  fince  the  departure  of  Hercules,  the 
roads  had  been  exceedingly  infefted  by  banditti.  The- 
feus, however,  who  had  already  begun  to  difcover 
marks  of  uncommon  ftrength  and  courage,  no  fooner 
heard  the  name  of  Hercules  mentioned,  than  he  be- 
came defirous  of  imitating  fo  great  a  pattern;  and 
after  performing  a  number  of  glorious  exploits,  for 
which  fee  the  article  Theseus,  he  arrived  fafe  at  his 
father's  capita). 

.  The  great  atchievements  of  our  young  hero  pro- 
cured him  a  welcome  reception  at  the  court  of  iEgeus, 
though  his  birth  was  unknown  to  all  except  Medea,  to 
whom  the  king  had  lately  been  married.  This  queen 
being  a  forccrefs,  it  is  not  to  be  fuppofed  any  thing 
could  be  concealed  from  her :  fhe  therefore,  by  her  dia- 
bolical penetration,  quickly  found  out  that  Thefeus 
was  the  king's  fon  ;  after  which  fhe  became  fo  jealous 
of  him  on  account  of  his  valour,  that  fhe  perfuaded  her 
old  hufband  to  invite  the  young  flranger  to  a  banquet, 
and  poifon  him  in  a  glafs  of  wine.  The  poifon  was  ac- 
cordingly prepared,  and  Thefeus  invited;  but  the 
prince  fuddenly  drawing  his  fword,  it  was  immediately 
recognized  by  iEgeus  to  be  the  fame  he  had  formerly 
buried  below  the  ftone.  Upon  this  he  ltepped  forward 
to  Thefeus,  throwing  down  the  poifoned  draught  in 
his  way;  and,  embracing  him  with  much  tendernefs, 
©wxied  him  for  his  fon  before  all  the  court. 

At  this  time  the  king  of  Athens  had  great  occafion 
for  fuch  a  champion  as  Thefeus.  The  fons  of  Pallas, 
who  had  all  along  behaved  with  great  infolence,  upon 
Thefeus  being  difcovered  to  be  the  king's  fon,  and 
heir  apparent  to  the  crown,  broke  out  in  open  rebel- 
lion. They  were  foon  difcomfited  ;  but  iEgeus  and 
the  whole  country  of  Attica  were  ftill  in  great  diftrefs 
on  the  following  account.  Some  years  before,  Andro- 
gens, the  fon  of  Minos  king  of"  Crete,  came  to  A- 
thens  to  be  prefent  at  one  of  their  feafts.  During  this 
vifit  he  contracted  fuch  an  intimacy  with  the  fifty  fons 
of  Pallas,  that  iEgeus  fearing  fome  fatal  confequen- 
ces,  caufed  him  to  be  privately  murdered.  Accord- 
ing to  others,  Androgeus  having  undertaken  to  en- 
counter  the  Marathonian  bull,  was  killed  by  it.  Be 
this  as  it  will,  Minos  having  received  news  of  his  fon's 
death,  imputed  it  to  the  people  of  Attica ;  and  there- 
fore, after  feveral  unfuccefsful  attempts  to  revenge  his 
ewn  quarrel,  prayed  to  the  gods  to  do  it  for  him. 
The  Athenians,  in  confequence  of  this  prayer,  were  vi- 
fited  with  earthquakes,  famine,  and  peftilence;  on  ac- 
count of  which  they  applied  to  the  oracle.  Here  they 
were  informed,  that  no  relief  was  to  be  had  till  they 
were  reconciled  to  the  Cretan  king.  Minos  refolving 
to  make  them  pay  dear  for  their  deliverance,  impofed 
upon  them  a  tribute  of  feven  young  men  and  as  many 
virgins,  whom  he  condemned  to  be  devoured  by  the 
Minotaur,  a  monfler  feigned  by  the  poets  to  have  been 
half  man  and  half  bull.  This  bloody  tribute  had  been 
twice  paid,  and  Minos  had  already  fent  his  mcfl'engers 
the  third  time,  when  Thefeus  willingly  offered  himfelf 
to  be  one  of  the  unhappy  viftims ;  and  embarking  with 


them  in  one  fliip,  he  gave  the  pilot  two  fails,  the  one     Attica. 

black   to  fail  with,  and  the  other  white   10  be  hoiited  *™ — • ' 

up  at   his  return  in  cafe  he  came  off  victorious.     Our         r$ 

hero  had  all  the   fnccefs  he  could  wifh :   he  hilled  the  HekiJIetbe 

Minotaur,  prevailed  with  Minos  to  remit  the  tribute,  Minotaur. 

and  his  daughter  Ariadne  to  run  away  with  him  ;  but 

her  he  left  with  child  in  the  ifle  of  Naxos.     Unfortu-       16 

nately,  however,  foriEgtus,  the  joy  of  Theftns  and  Death  of 

his  company  was  fo  great,  that  at  their  return  they  ^g«"s. 

forgot  to  hoift  the  white  flag  in  token  of  their  viclory : 

upon  which  the  old  king,  taking  for  granted  that  his 

fon  was  killed,  threw  himfelf  into  the  fea,   which  ever 

fince  has  from  him  been  called  the  JEgean  Sea.  z. 

Thefeus  being  thus  left  in  pofTeffion  of  the  kingdom  Thefeus 
of  Attica,  began  immediately  to  think  of  indulging  his  king  of  At- 
warlike  genius,  and  rendering  the  civil  affairs  of  his  tica- 
kingdom  as  little  troublefome  as  poffible.     To  accom-        5g 
plifb  this  purpofe,  he  began  with  gathering  mofl  of  the  New  mo- 
people  of  Attica  into  the  old  and  new  town,  which  he  delsthejo- 
incorporated   into  one  city.      After  this  he   diverted  vemmcut. 
himfelf  of  all  his  regal  power,  except  the  title  of  king, 
the  command  of  the  army,  and   the   guardianfhip  of 
the  laws.    The  reft  he  committed  to  proper  magiftrates 
chofen  out  of  three  different  orders  of  the  people,  whom 
he   divided   into  nobles,  hufbandmen,  and  artificers. 
Thefirft  he  inverted  with  the  power  of  interpreting  and 
executing  the  laws,  and  regulating  whatever  related  to 
religion.  The  other  two chofe  their  inferior  magiftrates 
from  among  themfelves,  to  take  care  of  whatcverrelat- 
ed  to  their  feparate  orders:   fo  that  the  kingdom  was 
in  fome  meafure  reduced  to  a  commonwealth,  in  which 
the  king  had   the  greateft  port,  the  nobles  were  next 
to  him  in  honour  and  authority,  the  hnfbandmen  had 
the  greateft  profit,  and  the  artifts  exceeded  them  in 
number.     He  likewife  abolifhed  all  their  diftinct  courts 
of  judicature,  and  built  one  common  council-hall  called 
Prytaneum,  which  flood  for  many  ages  afterwards. 

Having  thus  new-modelled  the  government,  his  next 
care  was  to  join  to  his  dominions  the  kingdom  of  Me- 
gara,  in  right  of  his  grandfather  Pandion  II.  who  had 
married  the  daughter  of  Pylas,  as  abovementioned.  On 
this  occafion  he  erected  the  famous  pillar  in  theifthmus, 
which  Ihowed  the  limits  of  the  two  countries   that  met 
there.     On  the  one  fide  of  this  pillar  was  inferibed, 
"  This  is  not  Peloponnefus,  but  Ionia;"  and  on  the 
other,  "  This  is  Peloponnefus,  not  Ionia."     After  this       IQ 
he    undertook  an   expedition  againft   the    Amazons,  Defeats  the 
whom  he  overcame,  took  their  queen  Hippolita,  and  Amazous, 
afterwards  married  her.    Soon  after  this,  Thefeus  con-  kills  the 
tract  ed  an  intimacy  with  Perithous  the  fon  of  Ixion  ;  Centaurs, 
and  being  invited  to  his  nuptials,  affifted  him  in  kill-  a°d  "rnes 
ing  a  number  of  Centaurs,  or  rather  Theflalian  horfe- 
men  (who  in  their  cups  had  offered  violence  to  their 
female  guefts),  and  drove  the  rert  out  of  the  country. 
Our  two  aflociates  then   proceeded  to  Sparta,  where 
Thefeus  fell  in  love  with  the  famed  Helena,  at  that 
time  not  above  nine  years  old,  while  he  himfelf  was 
upwards  of  fifty.  Her  they  carried  off:  and  of  the  rape 
there  are  various  accounts;  but  the  following  one,  which 
is  given  by  Plutarch,  is  generally  allowed  to  be  the  mofl 
authentic. 

According  to  that  hiftorian,  they  ftole  this  beauty, 
the  greateft  in  the  world  at  this  time,  out  of  the  temple 
of  Diana  Ortia,  where  Helena  happened  to  be  danc- 
ing.   They  were  purfued  as  far  as  Tegea,  but  made 

their 
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Attics,  their  efcapc  out  of  Peloponnefus;  and  thinking  them- 
u  '  fe Ives  now  fccni'e  of  their  prey,  they  agreed  to  cart  lots 
for  her,  upon  condition  that  he  to  whofe  lot  (lie  fell 
flionld  aflift  the  other  in  procuring  fome  celebrated 
beauty.  Fortune  having  declared  for  Thefeus,  he  af- 
fifted  his  companions  in  the  like  attempt  upon  Profer- 
pina  daughter  of  Aidonius  king  of  the  Mollofli  in 
Epirus  ;  who,  being  the  next  beauty  to  Helena,  was 
guarded  by  the  dog  Cerberus,  which  had  three  heads, 
and  was  confeqnently  a  very  formidable  enemy.  Her 
father,,  however,  underftanding  that  they  defigned  to 
fteal  away  his  daughter,  threw  Perithous  to  be  torn  in 
pieces  by  Cerberus,  and  put  Thefeus  in  prifon,  from 
whence  he  was  afterwards  relieved  at  the  interceffion 
of  Hercules. 

After  this  misfortune,  Thefeus  at  length  returned  to 
Athens,  but  found  himfelf  very  coolly  received  by  his 
fubjedts.  Mneftheus,  the  fon  of  Peteus,  and  great- 
grandfon  of  Ereftheus,  had  made  ufe  of  the  king's  ab- 
sence to  ingratiate  himfelf  with  the  people  ;  and  upon 
the  commencment  of  a  war  withCaftor  and  Pollux,  the 
two  brothers  of  Helena,  he  perfuaded  the  people  of 
n  Athens  to  open  their  gates  to  the  two  brothers.  Up- 
Driven  out  on  this,  Thefeus  was  under  the  neceffity  of  conveying 
of  Athens,  away  himfelf  and  family  with  all  poffible  privacy.  This 
he  luckily  accomplifhed  ;  and  defigned  to  have  failed  to 
Crete,  to  have  obtained  affiftance  from  Deucalion  fon 
of  Minos,  and  now  brother-in-law  to  Thefeus  himfelf, 
he  having  lately  married  Phsedra  filler  to  Deucalion. 
Unfortunately,  however,  our  hero  was  fliipwrecked  on 
the  ifland  of  Scyros.  Here  he  he  was  at  firft  kindly  re- 
ceived by  Lycomedes  the  king  of  that  ifland,  but  was 
foon  after  killed  by  a  fall  from  a  high  rock,  over  which 
fome  fay  he  was  pulhed  by  Lycomedes  himfelf,  who 
had  been  prevailed  upon  to  deftroy  Thefeus  in  that 
mannerby  Mneftheus,  thathe  might  with  the  more  fe- 
curity  enjoy  the  kingdom  of  Athens. 

Mneftheus  reigned  24  years,  but  loft  his  life  at  the 
fiege  of  Troy ;  and  was  fucceeded  by  Demophon  one 
of  the  fons  of  Thefeus  by  Phasdra,  who  waslikewife  at 
the  fiege  of  Troy,  but  had  the  good  fortune  to  return 
in  fafety.  In  his  reign  was  erected  the  famous  court 
of  the  Ephetas  ;  confifting  originally  of  $0  Athenians 
and  as  many  Argives,  for  trying  of  wilful  murders.  By 
this  court  the  king  himfelf  afterwards  fubmitted  to  be 
tried  for  having  accidentally  killed  one  of  his  fnbjects. 
He  reigned  33  years,  and  was  fucceeded  by  his  fon, 
according  to  fome,  or  according  to  others  his  brother, 
Oxyntes,  who  reigned  12  years.  Oxyntes  was  fuc- 
ceeded by  his  fon  Aphydas,  who  was  murdered  by 
34  Thymastes  the  baftard  fon  of  Oxyntes. 
Thymaetes  This  king  difcovered  many  bafe  qualities  unworthy 
depofed.  0f  his  dignity  ;  and  at  laft  was  depofed  by  his  fubjects 
on  the  following  occafion.  Xanthus  king  of  Bceotia 
had  a  conteft  with  the  Athenians  about  one  of  their 
frontier  towns.  He  offered  to  decide  the  matter  by 
fingle  combat  with  the  king  ;  but  this  was  declined  by 
Thymastes.  It  happened,  that  at  that  time  one  Me- 
lanthus  a  Meffenian,  who  had  been  driven  out  of  his 
country  by  the  Heraclidas,  was  come  to  Athens;  who 
accepted  the  king  of  Bceotia's  challenge.  At  the  firft 
onfet,  Melanthus  afked  hisadverfary,  why  he  had,  con- 
trary to  the  articles,  brought  a  fecond  into  the  field  with 
him  ?  and  as  Xanthus  immediately  looked  about  to  fee 
who  was  behind  him,  Melanthus  run  him  through  with 
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his  lance.     The  vi&ovy,  though  it  did  little  honour  to     Attic*. 

him  who  gained  it,  was  fo  agreeable  to  the  Athenians,  s"—v ' 

that  they  depofed  their  cowardly  king  Tbymastas,  af-         25 
ter  he  had  reigned  8  years  ;  and  appointed  Melanthus  Melanthuj 
in  his  ftead,  who  after  a  reign  of  37  years  left  the  king- 
dom to  his  ion  Cod  ins.  , 

This  prince  reigned  about  21  years  ;  during  which  Codrus  th« 
time  the  Dores  and  Heraclidas  had  regained   all  Pelo-  laft  king 
ponnefus,  and  were  upon  the  point  of  entering  into  facrifices 
Attica.     Codrus,  being  informed   that  the  oracle  had  hjmfelf  for 
promifed  them  victory  provided  they  did  not  kill  the      country 
king  of  the  Athenians,  came  immediately  to  a  refolu- 
tion  of  dying  for  his  country.     Difguifing    himfelf, 
therefore,  like  a  peafant,  he  went  into  the  enemy's 
camp,  and,  quarrelling  with  fome  of  the  foldiers,  was 
killed  by  them.  On  the  morrow,  the  Athenians  know- 
ing what  was  done,  fent  to  demand  the  body  of  their 
king;  at  which  the  invaders  were  fo  terrified,  that  they 
decamped  without  ftriking  a  blow.  s. 

Upon  the  death  of  Codrus,  a  difpute  which  happened  Republican 
among  his  fons  concerning  the  fucceffion,  furnilhed  the  govern- 
Athenians  with  a  pretence  for  ridding  fhemfelves  of  mentintro- 
their  kings  altogether,  and  changing  the  monarchial  duced- 
form  of  government  into  a  republican  one.  It  was  im- 
probable, they  faid,  that  they  fhould  ever  have  fo  good 
a  king  as  Codrus  ;  and  to  prevent  their  having  a  worfe, 
they  refolved  to  have  no  king  but  Jupiter.  That  they 
might  not,  however,  feem  ungrateful  to  the  family  of 
Codrus,  they  made  his  fon  Medon  their  fupreme  magi- 
ftrate,  with  the  title  of  archon.  They  aftetwards  ren- 
dered that  office  decennial,  but  continued  it  ftill  in  the 
family  of  Codrus.  The  extinction  of  the  Medontidas 
at  laft  left  them  without  reftrairit ;  upon  which  they  not 
only  made  this  office  annual,  but  created  nine  archons. 
By  the  latter  invention  they  provided  againft  the  too 
great  power  of  a  fingle  perfon,  as  by  the  former  they 
took  away  all  apprehenfion  of  the  archons  having  time 
to  eftablifh  themfelves,  fo  as  to  change  the  conftitu- 
tion.  In  a  word,  they  now  attained  what  they  had  long 
fought,  vk.  the  making  the  fupreme  magiftratcs  depen- 
dent on  the  people. 

We  have  a  lift  of  thefe  archons  for  upwards  of  600 
years,  beginning   with  Creon,  who  lived  about  684 
years  before  Chrift,  to  Herodes,  who  lived  only  60 
years  before  that  time.     The  firft  archon  of  whom  we         2<? 
hear  any  thing  worth  notice,  is  named  Draco.     He  Draco  Ie- 
reigned  in  the  fecond,  or,  as  others  fay,  in  the  laft  year  giflator  of 
of  the  39th  Olympiad,  when,  itisfuppofed,  he  publifh-  Athens, 
ed  his  laws:  but  though  his  name  is  very  frequently 
mentioned  in  hiftory,  yet  no  connected  account  can  ,be' 
found  either  of  him  or  his  inftitutions  j  only,  in  gene- 
ral, his  laws  were  exceedingly  fevere,  inflicting  death 
for  the  fmalleft  faults  ;  which  gave  occafion  to  one  De- 
mades  an  orator  to  obferve,  that  the  laws  of  Draco 
were  written  with  blood,  and  not  with  ink.     For  this 
extraordinary  feverity  he  gave  no  other  rcafon,  than 
that  fmall  faults  feemed  to  hiin  to  be  worthy  of  death, 
and  he  could  find  no  higher  punifhment  for  the  great- 
eft.     He  was  far  advanced  in  years  when  he  gave  laws 
to  Athens  ;  and  to  give  his  inftitutions   the  greater 
weight,  he  would  not  fnfTer  them  to  be  called  nomoi, 
orlaws,  but  thefmoi,  or  fanctions  proceeding  from  more 
than  human  wifdom.     The  extreme  feverity  of  thefe  -zx-aclWA 
laws,  however,  foon  made  the  Athenians  weary  both  tbe  c;ty, 
of  them  and  the  author  of  them  ;  upon  which  Draco  was 
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obliged  to  retire  to  .rEgina.  Here  he  was  received  with 
the  higheft  honours  :  but  the  favour  of  the  inhabitants 
of  this  place  proved  more  fatal  to  him  than  the  hatred 
of  the  Athenians  ;  for  coming  one  day  into  the  theatre, 
the  audience,  to  (how  their  regard,  threw,  as  the  cultom 
then  was,  their  cloaks  upon  him  ;  and  the  multitude  of 
thefe  being  very  great,  they  ftifled  the  old  man,  who 
was  too  weak  to  difengage  himfelf  from  their  load. 

After  the  expulfion  of  Draco,  nothing  remarkable 
happened  at  Athens  till  the  year  before  Chrift  606, 
when  we  find  the  republic  engaged  in  a  war  with  the 
Mitylenians  about  the  city  Sigseum,  fituated  near  the 
mouth  of  the  river  Scamander.  The  Athenian  army 
was  commanded  by  Plirynon,  a  perfon  equally  remark- 
able for  the  comelinefs  of  his  perfon  and  the  generoiity 
of  his  mind.  The  Miiylenians  were  commanded  by  Pit- 
tacus,  one  of  the  celebrated  fages  of  Greece.  As  the 
commanders  looked  upon  the  honour  of  their  refpeclive 
countries  to  be  concerned,  they  exerted  themfelves  to 
the  utmoft.  At  laft  they  met  in  fingle  combat :  where- 
in Phrynon  depended  on  his  valour  only  ;  but  Pittacus 
concealed  behind  his  fhield  a  net,  wherewith  he  fnd- 
denly  entangled  his  antagonift,  and  eafily  flew  him. 
This,  however,  not  putting  an  end  to  the  war,  Peri- 
ander  tyrant  of  Corinth  interpofed  ;  and  both  parties 
having  fubmitted  to  his  arbiration,  he  decreed  that 
Sigasum  fliould  belong  to  the  Athenians. 

About  feven  years  after  this  war,  a  confpiracy  was 
formed  by  Cylon  fon-in-law  to  Theagenes  tyrant  of 
Megara,  who,  having  by  his  affable  behaviour  procured 
many  friends,  formed  a  deiign  of  feizing  the  fovereignty 
of  Athens.  Having  confulted  the  oracle  as  to  the 
mod  proper  time,  he  was  directed  to  make  the  attempt 
when  the  citizens  of  Athens  were  employed  in  celebra- 
ting the  higheft  feaft  to  Jupiter.  When  many  of  the 
citizens  therefore  were  gone  to  the  Olympic  games, 
Cylon  and  his  aflbciates  made  themfelves  mailers  of  the 
citadel.  Here  they  were  inltantly  beiieged  by  Mcga- 
cles  at  that  time  archon,  and  foon  reduced  to  great 
diftrefs  for  want  of  water.  The  chief  together  with 
his  brother  found  means  to  make  their  efcape,  but  the 
meaner  fort  were  left  to  Ihift  for  themfelves.  In  this 
extremity  they  fled  to  the  temple  of  Minerva  ;  from 
whence  Megacles  with  much  ado  prevailed  upon  them 
to  come  down  and  fubmit  themfelves  to  the  mercy  of 
their  country.  Having  at  laft  aflented  to  this,  they 
tied  a  cord  to  the  image  of  the  goddefs,  and  carried 
the  clue  with  them,  to  demonstrate,  that  though  they 
were  out  of  the  temple  they  were  ftill  under  Minerva's 
prote&ion.  Unfortunately  for  them,  however,  as  they 
parted  the  temple  of  the  furies,  the  line  Inapt  of  itfelf ; 
which  Megacles  conftruing  into  a  renunciation  by  the 
goddefs,  canfed  his  men  fall  upon  them  and  difpatch 
as  many  as  they  could  find.  Such  as  were  without  the 
temple  were  immediately  maflacred,  and  thofe  who  fled 
thither  again  weremurdered  in  their  faneluary.  In  fhort, 
none  efcaped  but  fuch  as  bribed  the  wives  of  the  offi- 
cers of  juftice.  This  carnage,  however,  did  not  put  an 
end  to  the  fedition.  The  remains  of  Cylon's  faftion 
created  great  disturbances,  by  inlinuating  that  the  vio- 
lation of  Minerva's  fancluary  had  drawn  down  the  an- 
ger of  the  gods  (  and  thefe  difcourfes  had  fuch  an  effect, 
that  Megacles  and  his  officers  were  fly  led  execrable,  and 
held  to  be  perfons  under  the  difpleafure  of  heaven. 

•  a- 


During  the  time  of  this  confufion,  the  Megarenfians 
attacked  Nifea,  which  they  took,  as  well  as  Salamis ; 
and  lb  completely  routed  the  Athenians  in  every  at- 
tempt to  recover  the  latter,  that  a  law  was  at  laft  paf- 
fed  by  which  it  fhould  be  capital  for  any  one  to  pro- 
pofe  the  recovery  of  Salamis.  About  the  fame  time 
the  city  was  difturbed  by  reports  of  frightful  appear- 
ances, and  filled  with  fuperftitious  fears;  the  oracle  at 
Delphi  was  therefore  confulted,  and  ananfwer  returned 
that  the  city  behoved  to  be  expiated.  Upon  this,  E- 
pimenides  the  Pheftian  was  fent  for  from  Crete,  to 
perform  the  neccflary  ceremonies,  he  being  reputed  an 
holy  man,  and  one  that  was  deeply  (killed  in  all  the 
myfteries  of  religion.  His  expiation  confiftcd  in  ta- 
king fome  black,  and  fome  white  lheep,  turning  them 
all  loofe,  and  directing  fome  perfons  to  follow  them  to 
thofe  places  where  they  couched,  and  there  to  facrifice 
thtm  to  the  local  deity.  He  caufed  alfo  many  temples 
and  chapels  to  he  erected,  two  of  which  have  been  par- 
ticularly noted,  viz.  the  chapel  of  Contumely  and  that 
of  Impudence.  This  man  is  faid  to  have  looked  will- 
fully on  the  port  of  Munychia  for  a  long  time,  and  then 
to  have  (poke  as  follows  to  thofe  that  were  near  him. 
"  How  blind  is  man  to  future  things  ?  for  did  the  A- 
thenians  know  what  mifchief  will  one  day  be  derived 
to  them  from  this  place,  they  would  eat  it  with  their 
teeth."  This  prediction  was  thought  to  be  accom- 
plifhed  270  years  after,  when  Antipater  conftrained 
the  Athenians  to  admit  a  Macedonian  garrifon  into 
that  place. 

About  597  years  before  Chrift,  Solon  the  famed 
Athenian  legiflator  began  to  Ihow  himfelf  to  his  coun- 
trymen. He  is  faid  to  have  been  lineally  defcended 
from  Codms  ;  but  left  by  his  father  in  circumftances 
rather  neceffitous,  which  obliged  him  to  apply  to  mer- 
chandize ;  it  is  plain,  however,  both  from  his  words 
and  writings,  that  he  was  a  difintcrefted  patriot.  The 
fhameful  decree,  that  none  under  pain  of  death  fliould 
propofe  the  recovery  of  Salamis,  grieved  him  fo  much, 
that  having  compofed  an  elegy  of  100  <er(es,  fuch  as  he 
thought  would  be  moft  proper  to  inflame  the  minds  of 
the  people,  he  ran  into  the  market-place  as  if  he  had 
been  mad,  with  his  night-cap  on  his  head,  repeating 
his  elegy.  A  crowd  being  gathered  round  the  pre- 
tended madman,  his  kinfman  Pififlxatus  mingled  among 
the  reft,  and  obferving  the  people  moved  with  Solon's 
words,  he  alfo  feconded  him  with  all  the  eloquence  he 
was  mafter  of,  and  between  them  they  prevailed  fofar 
as  to  have  the  law  repealed,  and  a  war  wasimmediately 
commenced  againft  the  people  of  Megara.  Who  was 
commander  in  this  expedition  is  not  certain  ;  but  the 
city  was  recovered,  according  to  the  moil  general 
account,  by  the  following  ftratagem.  Solon  coming 
with  Piliflratus  to  Colias,  and  finding  there  the  women 
bufy  in  celebrating,  according  to  cuftem,  the  feaft  of 
Ceres,  fent  a  confident  of  his  to  Salamis,  who  pretend- 
ed to  be  no  friend  to  the  people  of  Attica,  telling  the 
inhabitants  of  Salamis,  that  if  thrv  had  a  mind  to 
feize  the  faireft  of  theAthcnian  ladies,  they  mighr  now 
do  it  by  palling  over  to  Colias.  The  Megarenfians 
giving  eafy  credit  to  what  the  man  faid,  immediately 
fitted  out  a  fhip;  which  Solon  perceiving  from  the  op- 
polite  (hore,  difmifled  the  women,  and  having  drefled 
a  number  of  beardlcfs  yoitths  in  female  habits,  under 
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which  they  concealed  everyone  a  dagger,  he  fent  them 
to  the  fea-fide  to  dance  and  divert  themfelves  as  the 
women  are  wont  to  do.  When  thofe  who  came  from 
Salamis  faw  thefe  young  perfons (kipping  tip  and  down, 
they  drove  who  fliould  be  firtton  ihore  ;  bat  were  every 
oneof  them  killed,  and  their  vellelfeized  ;  aboard  which 
the  Athenians  embarking,  failed  immediately  to  Sa- 
lamis and  took  it. 

On  the  return  of  Solon  to  Athens,  he  was  greatly 
honoured  by  the  people,  to  whom  another  occafion  of 
admiring  his  wifdom  was  quickly  afforded.  The  in- 
habitants of  Cirrha,  a  town  litnatcd  in  the  bay  of  Co- 
rinth, after  having  by  repeated  incurlions  wailed  the 
territory  of  Delphi,  at  lad  belieged  the  capital  itfelf, 
with  a  view  of  making  themfelves  matters  of  the  trea- 
sures contained  in  the  temple  of  Apollo.  Advice  of 
this  intended  facrilege  being  fent  to  the  Amphictyons, 
who  were  the  Hates-general  of  Greece,  Solon  advifed 
that  the  matter  fliould  be  univerfally  relented,  and  that 
all  the  ftates  fliould  join  in  punifliing  the  Cirrhaeans, 
and  faving  the  Delphic  oracle.  This  advice  was  com- 
plied with,  and  a  general  war  againft  Cirrha  declared. 
Clyfthenes,  tyrant  of  Sicyon,  commanded  in  chief,  and 
Alcmason  was  general  of  the  Athenian  quota.  Solon 
went  as  afliftant  or  counfellor  to  Clytthenes,  and  by 
following  his  advice  the  war  was  conducted  to  a  pros- 
perous ifliie.  For  when  the  Greek  army  had  befieged 
Cirrha  for  fome  time  without  any  appearance  of  fuc- 
cefs,  the  oracle  at  Delphi  was  confulted,  from  whence 
the  following  anfwer  was  returned  : 

"  In  vain  you  hope  to  take  the  place  before 

"The  fea's  blue  waves  roll  o'er  the  hallow'd  fliore." 

This  anfwer  ttruck  the  whole  army  with  furprife,  till 
Solon  advifed  Clyfthenes  to  confecrate  folemnly    the 
whole  territory  of  Cirrha  to  the  Delphic  Apollo  j  fo 
as  that  was  a  maritime  country,  the  lea  mull  then  walh 
the  facred  coaft.     According  to  Paufanius,    the  city 
was  reduced  by  the  following  ftratagem,  likewife  in- 
vented by  Solon.     He  caufed  the  river  Pliftus,  which 
run  through  Cirrha,  to  be  turned  into  another  channel, 
hoping  thereby  to  have  diftrefled  the  inhabitants  for 
want  of  water :  but  finding  they  had  many  wells  with- 
in the  city,  and  were  not  to  be  reduced  by  that  means, 
he  caufed  a  vaft  quantity  of  roots  of  hellebore  to  be 
thrown  into  the  river,  which  was  then  fuffered  to  re- 
turn into  its  former  bed.     The  inhabitants,  overjoyed 
at  the  light  of  running  water,  came  in  troops  to  drink  of 
it;  whereupon  an  epidemic  flux  enfued,  and  the  citi- 
zens being  no  longer  able  to  defend  the  walls,  the 
,,0        town  was  eafily  taken. 
Athens  in      On  the  return  of  Solon  to  Athens  he  found  things 
great  con- again  in  the  utmoft  confufion.     The  remnant  of  Cy- 
fulion.        Ion's  faclion  gave  out,  that  all  forts  of  misfortunes  had 
befallen  the  republic  on  account  of  the  impiety  of  Me- 
gacles  and  his  followers  ;  which  clamour  was  heighten- 
ed by  the  retaking  of  Salamis  about  this  time  by  the 
Megarcnfians.     Solon  interpofed,  and  pcrfuaded  thofe 
who  were  (lyled  execrable  to  abide  a  trial,  and  300  per- 
A1         fons  were  chofen  to  judge  them.     The  event  was,  that 
Megaclc's  300  of  Megacle's  party  who  were  alive  were  fent  into 
party  ban-  perpetual  banifhment,  and  the  bones  of  fiich  as  were 
^ed-         dead  were  dug  up  and  fent  without  the  limits  of  their 
country. 


Though  this  decifion  reftored  the  public  quiet  for  the    Attic*. 

prefent,  it  was  not  long  before  the  people  were  divided  ,~~ ' 

into  three  factions,  contending  about  the  proper  form  ThrJ*  fac. 
of  government.  Thefe  were  called  the  Diacrii,  Pediai,  tions  ftart  " 
and  Par  ali :  the  firft  of  thefe  were  the  inhabitants  of  up. 
the  hilly  country,  who  declared  pofitively  for  demo- 
cracy ;  the  fecond,  dwelling  in  the  lower  parts,  and 
who  were  far  more  opulent  than  the  former,  declared 
for  an  oligarchy,  as  fuppofing  the  government  would 
fall  moftly  into  their  hands  ;  the  third  party,  who  lived 
on  the  fea-coaft,  were  people  of  moderate  principles, 
and  therefore  were  for  a  mixed  government.  Befides 
the  difturbances  raifed  on  this  account,  others  were  00 
calioned  by  the  rich  opprelfing  the  poor.  According 
to  Plutarch,  the  poor  being  indebted  to  the  rich,  either 
tilled  their  grounds  and  paid  them  the  fixth  part  of  the 
produce,  or  engaged  their  bodies  for  their  debts,  fo 
that  many  were  made  llaves  at  home,  and  many  ibid 
into  other  countries;  nay,  fome  were  obliged  to  fell 
their  children  to  pay  their  debts,  and  others  in  defpair 
quitted  Attica  altogether.  The  grcateft  part,  how- 
ever, were  for  throwing  off  the  yoke,  and  began  to 
look  about  for  a  leader,  openly  declaring  that  they  in- 
tended to  change  the  form  of  government,  and  make 
a  repartition  of  lands.  In  this  extremity,  the  eyes  of 
all  the  citizens  were  call  upon  Solon.  The  moll  pru- 
dent were  foroffering  him  the  fovereignty ;  but  he  per- 
ceiving their  intentions,  behaved  in  fuch  a  manner  as 
to  cheat  both  parties,  and  fhewed  a  fpirit  of  patriotifnt 
perhaps  never  equalled.  He  refufed  the  fovereignty 
asfarasit  might  have  benefited  himfelf;  and  yet  took 
uponjiimfelf  all  the  care  and  trouble  of  a  prince,  for 
the  fake  of  his  people.  4j 

He  was  chofen  archon  without  having  recourfe  to  Solon  cho- 
lots,  and  after  his  eleclion  difappointed  the  hopes  of  fen  archoH. 
both  parties.  It  was  Solon's  fundamental  maxim,  That 
thofe  laws  will  be  beft  obferved  which  power  and  juf- 
tice  equally  fupport.  Wherever,  therefore,  he  found 
the  old  conftituiioii  confonant  to  jullice  in  any  tole- 
rable degree,  he  refufed  to  make  any  alteration  at  all, 
and  was  at  extraordinary  pains  to  ftiow  the  reafon  of 
the  changes  he  did  make.  In  lhort,  being  a  perfect 
judge  of  human  nature,  he  fought  to  rule  only  by 
(howing  his  fubjecls  that  it  was  their  intereft  to  obey, 
and  not  by  forcing  upon  them  what  he  himfelf  efteemed 
beft.  Therefore,  to  a  perfon  who  afked  whether  he 
had  given  the  Athenians  the  beft  laws  in  his  power, 
he  replied,  "  I  have  eftabliflied  the  beft  they  could  re- 
ceive." 44 

As  to  the  main  C2iife  of  fedition,  viz.  the  opprefled  Settles  all 
ftatc  of  the  meaner  fort  Solon  removed  it  by  a  contriv-  diforden. 
ance  which  he  called  fifackthia,  i.  e.  difcharge ,■  but 
what  this  was,  authors  are  not  agreed  upon.  Some 
fay  that  he  releafed  all  debts  then  in  being,  and  prohi- 
bited the  taking  any  man's  perfon  for  payment  of  a 
debt  for  the  future.  According  to  others  the  poor 
were  eafed,  not  by  cancelling  the  debts,  but  by  lower- 
ing the  intereft,  and  increafing  the  value  of  money ;  a 
mina,  which  before  was  made  equal  to  73  drachms 
only,  being  by  him  made  equal  to  100  ;  which  was  of 
great  advantage  to  the  debtor,  and  did  the  creditor  no 
hurt.  It  is,  however,  mod  probable  that  the  fifachthia 
was  a  general  remittance  of  all  debfs  whatever,  o- 
therwife  Solon  could  not  have  boafted  in  his  verfes  that 
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he  had  removed  Co  many  marks  of  mortgages  (b)  as 
were  every  where  frequent  ;  that  he  had  freed  front 
apprehenlion  fuch  as  were  driven  to  defpair,  &c. 

But  in  the  midft  of  all  Solon's  glory,  an  accident 
befel  him,  which,  for  a  time,  hurt  his  reputation,  and 
had  almoft  entirely  ruined  his  fchemes.  He  had  con- 
fulted  Conon,  Clinias,  and  Hipponicus,  his  three 
friends,  on  an  oration  prepared  with  a  view  to  engage 
the  people's  confent  to  the  difcharge  ;  and  thefe  three 
men,  thus  knowing  there  was  to  be  a  general  difcharge 
of  debts,  bafely  took  the  opportunity  of  borrowing 
vaft  fums  before  the  law  was  promulgated,  in  confe- 
rence of  which  they  were  never  obliged  to  return 
them. 

This  was  thought  at  firft  to  have  been  done  with 
Solon's  confent,  and  that  he  had  fhared  in  the  money  ; 
but  this  afperfion  was  quickly  wiped  off  when  it  ap- 
peared that  the  lawgiver  himfelf  was  a  very  considerable 
lofer  by  his  own  law.  His  friends,  however,  could 
never  recover  their  credit,  but  were  ever  afterwards 
ftigmatized  with  the  opprobrious  appellation  of  chreo- 
copidee,  or  debt-fuikers. 

The  Athenians  were  as  little  pleafed  with  Solon's 
management  as  with  their  former  condition  ;  the  rich 
thinking  he  had  done  too  much  in  cancelling  the  mo- 
ney-debts due  to  them,  and  the  poor  that  he  had  done 
too  little,  becaufe  he  had  not  divided  the  lands  of  At- 
tica equally.  In  a  lhort  time,  however,  they  acquief- 
ced  in  the  new  inftitutions,  and  gave  a  more  public 
token  of  their  repentance  than  they  had  before  lhown 
of  their  difpleafure,  inftituting  a  folemn  facrifice  under 
the  name  of  Sifafihia,  at  the  fame  time  that  Solon  was 
unanimoufly  elected  legiflator  of  Athens,  with  full 
power  to  make  laws,  and  alter  or  new  model  the  con- 
ftitntion  as  he  thought  fit. 

Solon  being  now  inverted  with  unlimited  authoriiy, 
fet  about  the  arduous  talk  of  compiling  new  laws  for 
the  turbulent  people  of  Attica  ;  which  having  at  laft 
completed  in  the  belt  manner  he  was  able,  or  in  the  belt 
manner  the  nature  of  the  people  would  admit,  he  pro- 
cured them  to  be  ratified  for  100  years.  Such  as  re- 
lated to  private  actions  were  preferved  on  parallelo- 
grams of  wood,  with  cafes  which  reached  from  the 
ground,  and  turned  about  upon  a  pin  like  a  wheel. 
Thefe  were  thence  called  Axones ;  and  were  placed  firft 
in  the  citadel,  and  afterwards  in  the  prytaneura,  that 
all  the  fubjects  might  have  accefs  to  them  when  they 
pleafed.  Such  as  concerned  public  inftitutions  and  fa- 
crifices  were  contained  in  triangular  tables  of  ftone 
called  cyrbes.  The  Athenian  magiftrates  were  fworn 
to  obferve  both ;  and  in  procefs  of  time  thefe  monu- 
ments of  Solon's  wifdom  became  fo  famous,  that  all 
public  acts  were  from  them  named  Axones  and  Cyr- 
bes. 

After  the  promulgation  of  the  laws,  Solon  found 
himfelf  obliged  to  leave  Athens,  to  prevent  his  being 
continually  teazed  for  explanations  and  alterations  of 
them.  He  therefore  pretended  an  inclination  to  mer- 
chandize, and  obtained  leave  to  abfent  himfelf  for  10 
years,  during  which  time  he  hoped  the  laws  would  be 
grown  familiar.  From  Athens  Solon  travelled  into 
Vol.  II. 


Egypt,  where  he  converftd  with  Pfcnophis  the  He-    Attica, 
liopolitan,    and  Sonchis  the  Saite,  the  molt  learned  *— x— ' 
priefts  of  that  age.     From  thefe  he  learned  the  fuua- 
tion  of  the  ifland  Atlantis,  of  which  he  wrote  an  ac- 
count in  verfe,  which  Plato  afterwards  continued*.    *  See  At- 
From  Egypt  he  went  to  Cyprus,  where  he  was  ex-  lantit. 
tremely  well  received  by  one  of  the  petty  kings.   This 
prince  lived  in  a  city  called  Apeia,  built  by  Demo- 
phon  the  fon  of  Thefeus,  on  an  eminence  near  the  ri- 
ver Clarius,  but  in  a  foil  craggy  and  barren.     Solon  ob- 
ferving  a  very  pleafant  plain  below,  engaged  the  king  to 
remove  thither;  affiftedin  executingthe  lchemehe  had 
formed  ;  and  fucceeded  fo  well,  that  a  new  city  was 
formed,  which  foon  became  populous,  and  out  of  gra- 
titude to  the  Athenian  legiflator  was  called  Solos.  4? 

But  while  Solon  was  thus  travelling  in  queft  of  wif-  Things  faB 
dom,  and  with  a  view  to  benefit  thofe  among  whom  he  into  <jif- 
came,  his  countrymen,  who  feem  to  have  refolved  on  "J'derinhis 
being  diflatisfied  at  all  events,  had  again  divided  them-  ablence- 
felves  into  three  factions.     Lycurgus  put   himfelf  at 
the  head  of  the  country  people  ;  Megacles  the  fbn  of 
Alcmaeon  was  at  the  head  of  thofc  who  lived  on  the 
fea-coalt ;  and  Pififtratus  put  himfelf  at  the  head  of 
the  poorer  fort,  to  protect  them,  as  he  pretended,  from 
tyranny,  but  in  reality  to  feize  on  the  fovereignty  for 
himfelf.     All  the  factions  pretended  to  have  a  vaft  re- 
gard for  Solon  and  his  laws,  at  the  fame  time  that  they 
were  very  defirous  of  a  change ;  but  how  they  were  to 
be  bettered,    none  of  them  knew,    or  pretended  to 
know.  so 

In  the  midft  of  this  confufion  the  legiflator  returned.  He  returns 
Each  of  the  factions  paid  their  court  to  him,  and  af-  to  Athens, 
fected  to  receive  him  with  the  deepeft  reverence  and  re- I,ut  "fufes 
fpect ;  befeeching  him  to  reaflume  his  authority,  and  '°  r^me 
coinpofe  the  diforders  which  they  themfelves  kept  up.    :s      c< 
This  Solon  declined  on  account  of  his  age,  which,  he 
faid,  rendered  him  unable  to  fpeak  and  act  for  the  good 
of  his  country  as  formerly  :  however,  he  fent  for  the 
chiefs  of  each  party,  befeeching  them  in  the  molt  pa- 
thetic manner  not  to  ruin  their  common  parent,  but 
to  prefer  the  public  good  to  their  own  private  inte- 
reft. 

Pififtratus,  who  of  all  the  three  had  perhaps  the  leaft 
intention  to  follow  Solon's  advice,  feemed  to  be  the 
molt  affected  with  his  difcourfes;  but  as  Solon  percei- 
ved he  affected  popularity  by  all  poffible  methods,  he 
eafily  penetrated  into  his  defigns  of  afluming  the  fo- 
vereign  power.  This  he  fpoke  of  to  Pififtratus  him- 
felf, at  firft  privately;  but  as  he  faw  that  his  admoni- 
tions in  this  way  had  no  effect,  he  then  faid  the  fame 
things  to  others,  that  the  public  might  be  on  their  guard 
againft  him.  ^r 

All  the  wife  difcourfes  of  Solon,  however,  were  loft  Pififtratus 
upon  the  Athenians.     Pififtratus  had  got  the  meaner  aflumes the 
fort  entirely  at  his  devotion,  and  therefore  refolved  to  fovereignty 
cheat  them  out  of  the  liberty  which  they  certainly  de- 
ferved  to  lofe.     With  this  view  he  wounded  himfelf, 
and,  as  Herodotus  fays,  the  mules  that  drew  his  cha- 
riot; then  he  drove  into  the  market-place,  and  there - 
lhowed  his  bleeding  body,  imploring  the  protection  of 
the  people  from  thofe  whom  his  kindnefs  to  them  had 
4  M  ren- 


(b)  The  Athenians  had  acuftom  of  hanging  up  billets  to  fhow  that  houfes  were  engaged  for  fuch  and  fuch 
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Attica,    reridered  his  implacable  enemies.    A  concourfe  of  peo- 
'  pie  being  inftantly  formed,  Solon  came  among  the  reft, 
and,  fufpecting  the  deceit,  openly  taxed  Pififtratus  with 
his  perfidious  conduct ;  but  to  no  pnrpofe.     A  general 
afTembly  of  the  people  was  called,  wherein  it  was  mo- 
ved by  one  Arifton,  thatPififtratus  mould  have  a  guard. 
Solon  was  the  only  perfon  prefent  who  had  refolution 
enough  to  oppofe  this  meafure  ;  the  richer  Athenians, 
perceiving  that  the  multitude  implicitly  followed  Pi- 
iiltratus,  and  applauded  every  thing  he  faid,  remaining 
•lilent  through  fear.     Solon  himfelf,  when  he  faw  he 
could  prevail  nothing,  left  the  afTembly,  faying  he  was 
wifer  than  fome,  and  //outer  than  others.     A  guard  of 
400  men  was  now  unanimonfly  decreed  to  Pififtratus, 
as  we  are  told  by  Solon  himfelf.     This  inconfiderable 
body  he  made  ufe  of  to  en  (lave  the  people,  but  in  what 
manner  he  accompli lhed  his  pnrpofe  is    not  agreed. 
Certain  it  is,  that  with  his  guard  he  feized  the  citadel  ; 
but  Polysenus  hath  given  an  account  of  a  very  fingnlar 
method  which  he  took  to  put  it  out  of  the  power  of  the 
Athenians  to  defend  themfelves  even  againft  fuch  a 
fin  all  number.     He  fummoned  an  afTembly  to  be  held 
at  the  Anacium,  and  directed  that  the  people  mould 
come  thither  armed.     They  accordingly  came  ;  and 
Pififtratus  harangued  them,  but  in  a  voice  fo  low  that 
they  could  not  tell  what  he  faid.     The  people  com- 
plaining of  this,  Pififtratus  told  them  that  they  were 
hindered  from  hearing  him  by  the  clangour  of  their 
arms ;  but  if  they  would  lay  them  down  in  the  por- 
tico, he  would  then  be  heard  diftinctly.     This  they 
did  ;  and  while  they  liftened  very  attentively  to  a  long 
and   eloquent    oration,    Pififtratus's    guard    conveyed 
away  their  arms,  fo  that  they  found  themfelves  depri- 
ved of  all  power  of  refiftance.     During  the  confuiion 
which  followed  this  event,  another  afTembly  was  held, 
wherein  Solon  enveighed  bitterly  againft  the  mean- 
nefs  of  his  countrymen,    inviting  them    to  take  up 
arms, in  defence  of  their  liberty.     When  he  faw  that 
nothing  would  do,  he  laid  down  his  own  arms,  faying, 
that  he  had  done  his  utmoft  for  his  country  and  his 
laws.     According  to  Plutarch,  he  refufed  to  quit  the 
city  ;  but  the  moft  probable  opinion  is,  that  he  imme- 
diately retired  from  the  dominions  of  Athens,  and  re- 
fufed to  return,  even  at  the  felicitation  of  Pififtratus 
Jiimfelf. 

Pififtratns  having  thus  obtained  the  fovereignty,  did 
not  overturn  the  laws  of  Solon,  but  ufed  his  power 
with  great  with  the  greateft  moderation.     It  is  not  to  be  expect  - 
juoderation  C[)}  however,  that  fo  turbulent  a  people  as  the  Athe- 
nians could  be  fatisfied  by  any  method  of  government 
he  could  lay  <k>wn.     At  the  beginning  of  his  admini- 
ftration,  Megacles  and  his  family  retired  out  of  Athens 
to  fave  their  own  lives,  yet  without  defpairing  of  being 
able  foine  time  or  other  to  return.     With  this  view 
Megacles  and  his  affociates  entered  into  a  treaty  with 
Lycurgus;  and  having  brought  him  and  his  party  into 
J4       a  fcheme  for  depofing  Pififtratus,  they  concerted  raat- 
Driven  out  ters  fo  well,  that  Pififtratus  was  foon  obliged  to  feek 
by  Mega-   for  (helter  fomewhere  elfe,  and,  on  his  departure,  the 
dcs.  Athenians  ordered   his   goods  to  be  fold.      Nobody, 

however,  except  one  perfon  (Catlias),  would  venture  to 
buy  any  of  them,    from  an  apprehenlion,  no  doubt, 
that  they  would  foon  be  reftored  to  their  proper  owner, 
which  accordingly  happened  in  a  very  fhort  time. 
As  Megacles  and  his  party  had  negociated  with  Ly- 
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curgus  to  turn  out  Pififtratus,  fo  they  now  entered  into    Attica. 

a  treaty  with  Pififtratus  to  reinftate  him  in  his  princi-  ' « ' 

pality,  as  foon  as  they  found  Lycurgns  would  not  be  Whofoon 
implicitly  governed  by  them.  To  accomplilh  this,  they  after  rein- 
fell  upon  a  very  ridiculous  proj eft  ;  which,  however,  ftates  him. 
was  attended  with  the  delired  fuccefs.  They  found  out 
a  woman  whofe  name  was  H>ya,  of  a  mean  family  and 
fortune,  but  of  a  great  ftature,  and  very  handfome. 
Her  they  drefTed  in  armour,  placed  her  in  a  chariot, 
and  having  difpofed  things  fo  as  to  make  her  appear 
with  all  polfible  advantage,  they  conducted  her  towards 
the  city,  fending  heralds  before,  with  orders  to  fpeak 
to  the  people  in  the  following  terms :  "  Give  a  kind 
reception,  O  Athenians,  to  Pififtratns,  who  is  fo  much 
honoured  by  Minerva  above  all  other  men,  that  She 
herfelf  condefcends  to  bring  him  back  to  the  citadel." 
The  report  being  univerfally  fpread  that  Minerva  was 
bringing  home  Pififtratus,  and  the  ignorant  multitude 
believing  this  woman  to  be  the  goddefs,  addrefled  their 
prayers  to  her,  and  received  Pififtratus  with  the  utmoft 
joy.  When  he  had  recovered  the  fovereignty,  Pifi- 
ftratus married  the  daughter  of  Megacles  as  he  had 
promifed,  and  gave  the  pretended  goddefs  to  his  fon 
Hipparchus.  J0-     , 

Pififtratus  did  not  long  enjoy  the  kingdom  to  which  Driven  out 
he  had  been  reftored  in  fo  ftrange  a  manner.     He  had  a  fecond 
married  the  daughter  of  Megacles,  as  already  obferved  j time- 
but  havingchildrenby  aformer  wife,  and  remembering 
that  the  whole  family  of  Megacles  was  reprobated  by 
the  Athenians,  he  thought  proper  to  let  his  new  fponfe 
remain  in  a  ftate  of  perpetual  widowhood.     This  lhe 
patiently  bore  for  fome  time,  but  at  laft  acquainted 
her  mother.     An  affront  fo  grievous  could  not  fail  to 
be  highly  refented.     Megacles  inftantly  entered  into  a 
treaty  with  the  malcontents,  of  whom  there  were  al- 
ways great  plenty  at  Athens  whatever  was  the  form  of 
government.     This  Pififtratus  being  apprized  of,  and 
perceiving  a  new  ftorm  gathering,  he  voluntarily  quit- 
ted Athens,  and  retired  to  Eretria.     Here  having  con- 
futed with  his  fons,  it  was  refolved  to  reduce  Athens 
by  force.     With  this  view  he  applied  to  feveral  of  the 
Greek  ftates,  who  fnrnifhed  him  with  the  troops  he  de- 
fired,  but  the  Thebans  exceeded  all  the  reft  in  their        sj 
liberality  ;  and  with  this  army  he  returned  to  Attica,  But  returns 
according  to  Herodotus,  in  the  nth  year  of  his  banifh-  with  an 
ment.     They  firft  reduced  Marathon,  the  inhabitants  armv- 
of  which  had  taken  no  meafures  for  their  defence,  tho' 
they  knew  that  Pififtratus  was  preparing  toattack  them. 
The  republican  forces  in  the  mean  time  marched  out 
of  Athens  to  attack  him  ;  but  behaving  in  a  fecure  and 
carelefs  manner,  they  were  fuprifed  by  Pififtratns,  and 
totally  routed.  While  they  were  endeavouring  to  make 
their  efcape,  he  caufed  his  two  fons  ride  before  him 
with  all  fpeed,  and  tell  thofc  they  came  up  with  that 
nobody  had  any  thing  to  fear,  but  that  they  might 
every  one  return  to  his  own  home.     This  ftratagem        ,jj 
fo  effectually  difperfed   the  republican  army,  that  it  He  takes 
was  impoflible  to  rally  them,  and  Pififtratus  became  a  poffeflionof 
third  time  abfolute  mafter  of  Attica.  the  citY- 

Pififtratus  being  once  more  in  pofTefllon  of  the  fove- 
reignty, took  a  method  of  eftablilhing  himfelf  on   the        59 
throne   directly  oppofite  to  what  Thefeus  had  done,  J?.1.!1^6*5 
Inftead  of  collecting  the   inhabitants  from  the  country  " '"  °' ic°"^ 
into  cities,    Pififtratus  made    them   retire    from   the  ^^ft-md. 


cities   into    the    country,    in   order  to   apply 
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Attica,  felves  to  agriculture.  This  prevented  their  meet- 
v— '  ing  together,  and  caballing  againft  him  in  fuch  bo- 
dies as  they  had  been  accuflomed  to  do.  By  this 
means  alfo  the  territory  of  Athens  was  greatly  melio- 
rated, and  great  plantations  of  olives  were  made  over 
all  Attica,  which  had  before  not  only  been  deftitute 
of  corn,  but  alfo  bare  of  trees.  He  alfo  commanded, 
that,  in  the  city  men  Ihould  wear  a  kind  of  fheep-fkin 
veft,  reaching  to  the  knees;  but  fo  intolerable  were 
the  laws  of  Pififtratus  to  his  fubjeets,  that  this  kind  of 
garment  in  fucceeding  times  became  proverbially  the 
habit  of  flavery. 

As  prince  of  Athens,  Pififtratus  received  the  tenth 
part  of  every  man's  revenues,  and  even  of  the  fruits 
of  the  earth ;  and  this  alfo,  though  for  the  fervice  of 
the  ftate,  feemcd  to  the  Athenians  a  mod  grievous 
burden.  In  Ihort,  though  Pififtratus  behaved  in  all  re- 
flects as  a  moft  excellent  prince,  his  fubjeets  fan- 
cied thenifelves  opprefled  by  tyranny,  and  were  per- 
petually grumbling  from  the  time  he  firft  afcended 
the  throne  to  the  day  of  his  death,  which  happened 
about  33  years  after  he  had  firft  aflumed  the  fove- 
reignty,  of  which  time,  according  to  Ariftotle,  he 
reigned  1 7  years. 

Pififtratus  left  behind  him  two  fons  named  Hippar- 
chus and  Hippias,  both  men  of  great  abilities,  who 
fliared  the  government  between  them,  and  behaved  with 
lenity  and  moderation.  But  though  by  the  mildnefs  of 
their  government  the  family  of  the  Pififtratidae  feemed 
to  be  fully  cftabliftied  on  the  throne  of  Athens,  a  con- 
fpiracy was  unexpectedly  formed  againft  both  the  bro- 
thers, by  which  Hipparchus  was  taken  off",  and  Hip- 
pias narrowly  efcaped.  The  moft  material  facts  relat- 
ing to  this  confpiracy  are  what  follow. 

There  were  at  that  time  in  Athens  two  young  men 
called  Harmodius  and  Arij\ogito7i  -,  the  former  of  thefe 
was  exqnifnely  beautiful  in  his  perfon,  and  on  that 
account,  according  to  the  infamous  cuftom  of  the 
Greeks,  violently  beloved  of  the  other.  This  Har- 
modius  was  alfo  beloved  of  Hipparchus ;  who,  if  we  may 
believe  Thucydides,  forced  him.  This  was  grievoufly 
refented,  and  revenge  determined  on ;  to  haften  which, 
another  accident  concurred. .  Hipparchus  finding  that 
Harmodius  endeavoured  to  avoid  him,  publicly  af- 
fronted him,  by  not  furfering  his  fifter  to  carry  the  of- 
fering of  Minerva,  as  if  file  was  a  perfon  unworthy  of 
that  office.  The  two  young  men,  not  daring  to  (how 
any  public  figns  of  refentment,  confulted  privately 
with  their  friends;  among  whom  it  was  refolved,  that 
at  the  approaching  feftival  of  Panathensea,  when  the 
citizens  were  allowed  to  appear  in  arms,  they  fhould 
attempt  to  reftore  Athens  to  its  former  liberty.  In 
this  they  imagined  that  they  mould  find  themfelves  fe- 
conded  by  the  whole  body  of  the  people.  But  when 
the  day  appointed  was  come,  they  perceived  one  of 
their  number  talking  very  familiarly  with  Hippias ;  and 
62  fearing  that  they  were  difcovered,  they  immediately 
Hipparchus  fell  upon  Hipparchus,  and  difpatched  him  with  a  mul- 
killed.  titude  of  wounds.  In  this  exploit  the  people  were  fo 
far  from  feconding  them,  as  they  expected,  that  they 
fuffered  Harmodius  to  be  killed  by  Hipparchus's 
guards,  and  fcizing  Ariftogiton  themfelves,  delivered 
him  up  to  Hippias.  Some  time  afterwards,  however, 
the  refpe<ft  they  paid  to  thefe  two  young  men  exceeded 
all  bounds.  They  caufed  their  praifes  to  be  fung  at  the 
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Panathenaea,  forbid  any  citizen  to  call  a  flave  by  either    Attica. 

of  their  names,  and  erected  brazen  ftatues  to  them  in  ' — 7^ ' 

the  forum  ;  which  ftatues  were  afterwards  carried  into  Tlie  ^on_ 
Perfia  by  Xerxes,  and  fent  back  from  thence  by  A-  fyiratorsex- 
lexander  the  Great,  Antiochus,  or  Seleucus,  for  an-  travagamly 
thors  are  not  agreed   by  which.     Several  immunities  honoured, 
and  privileges  were  alfo  granted  to  the  defendants  of 
thefe  two  patriots,  and  all  poflible  means  were  taken 
to  render   their  memory  venerable  and  refpedted  by 
pofterity.  g4 

Hippias  being  now  fole  mafter  of  Athens,  and  pro-  cruelty  of 
bably  exafperated  by  the  murder  of  his  brother,  be-  Hippias. 
gan  to  alter  his  conduct  greatly,  and  treat  his  fubjeets, 
in  an  oppreflive  and  cruel  manner.  He  began  with 
torturing  Ariftogiton,  in  order  to  make  him  confefs 
his  accomplices :  but  this  proved  fatal  to  his  own 
friends  ;  for  Ariftogiton  impeaching  fuch  as  he  knew 
to  be  beft  affected  to  Hippias,  they  were  immediately 
put  to  death  ;  and  when  he  had  deftroyed  all  thofe  he 
knew,  at  laft  told  Hippias,  that  now  he  knew  of  none 
that  deferved  to  fuffer  death  except  the  tyrant  himfelf. 
Hippias  now  vented  his  rage  on  a  woman  named  Le- 
ana,  who  was  kept  by  Ariftogiton.  She  endured  the 
torture  as  long  as  me  could;  but  finding  herfelf  unable 
to  bear  it  any  longer,  fhe  at  laft  bit  ofFher  tongue,  that 
fhe  might  not  have  it  in  her  power  to  make  any  difco- 
very.  To  her  the  Athenians  erected  the  ftatue  of  a 
lionefs,  alluding  to  her  name,  without  a  tongue,  on 
which  was  engraved  a  fuitable  infeription. 

After  the  confpiracy  was,  as  Hippias  thought,  tho- 
roughly qualhed,  he  fet  himfelf  about  ftrengthening  his 
government  by  all  the  means  he  could  think  of.  He 
contracted  leagues  with  foreign  princes,  increafed  his 
revenues  by  various  methods,  &c.  But  thefe  pre- 
cautions were  of  little  avail :  the  lenity  of  Pififtratus's 
government  had  alone  fnpported  it;  and  Hippias 
purfuing  contrary  methods,  was  deprived  of  the  fo- 
vercignty  in  lefs  than  four  years  after  the  death  of  his 
brother.  6s 

This  revolution  was  likewifc  owing  to  the  family  of  He  is  dr»t<» 
Megacles,  who  were  ftyled  Alcnueonida,  and  had  fet-  cn  out  of 
tied  at  Lipfydrum.  In  times  of  difcontent,  which  at  Ans' 
Athens  were  very  frequent,  this  family  was  the  com- 
mon refuge  of  all  who  fled  from  that  city;  and  at  laft 
they  thought  of  a  method  of  expelling  the  Pififiratidae 
altogether.  The  method  they  took  to  accompli  (h 
their  purpofe  was  as  follow.  They  agreed  with  the 
Amphictyons  to  rebuild  the  temple  at  Delphi ;  and 
being  poflefled  of  immenfe  riches,  they  performed  their 
engagements  in  a  much  more  magnificent  manner  than 
they  were  bound  to  do;  for  having  agreed  only  to 
build  the  front  of  common  (tone,  they  built  it  of  Parian 
marble.  At  the  fame  time  they  corrupted  the  pro- 
phetefs  Pythia,  engaging  her  to  exhort  all  the  Lace- 
demonians that  came  to  confult  the  oracle  either  in 
behalf  of  the  llate,  or  their  own  private  affairs,  to  at- 
tempt the  delivery  of  Athens.  This  had  the  defired 
effect :  The  Lacedemonians  fuprifed  at  hearing  this  ad- 
monition inceflantly  repeated,  at  laft  refolved  to  obey 
the  divine  command,  as  they  imagined  it  to  be ;  and 
fent  Anchimolius,  a  man  of  great  quality,  at  the  head 
of  an  army  into  Attica,  though  they  were  at  that  time 
in  league  with  Hippias,  and  accounted  by  him  his 
good  friends  and  allies.  Hippias  demanding  affiftancc 
from  the  Theflalians,  they  readily  fent  him  1000  horfe, 
4  M-  2  under 
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Attica,    under  the  command  of  one  of  their  princes  named  Ci- 

1 « '  neas.     The  Lacedemonians  being  landed,  Hippias  fell 

upon  them  fo  ftiddenly,  that  he  defeated  them  with 
geat  (laughter,  killed  their  general,  and  forced  the 
lhattercd  remains  of  their  army  to  fly  to  their  (hips. 
The  Spartans,  incenfed  at  this  unfortunate  expedition, 
determined  to  fend  another  army  into  Attica;  which 
they  accordingly  did  foon  after  under  their  king  Cleo- 
menes :  and  he  having,  at  his  entrance  into  the  Athe- 
nian territories,  defeated-  the  ThefTalian  horfe,  obliged 
Hippias  to  Ihut  himfelf  up  in  the  city  of  Athens,  which 
lie  was  foon  after  forced  to  abandon  altogether.  He 
was,  however,  in  no  want  of  a  place  of  refuge ;  the 
ThefTalian  princes  inviting  him  into  their  country, 
and  the  king  of  Macedon  offering  his  family  a  city 
and  territory,  if  they  chofe  to  retire  into  his  domi- 
ng nions.  But  Hippias  chofe  rather  to  go  to  the  city  of 
And  retires  Sigeum,  which  Pi  fiftratus  had  conquered,  and  left  to 
to  Sigeum.  his  own  family. 

After  the  expulfion  of  the  Pififtratidae,  the  Atheni- 
ans did  not  long  enjoy  the  quiet  they  had  propofed  to 
themfclves.     They  were  quickly  divided  into  two  fac- 
tions ;  at  the  head  of  one  was  Clyftheries>  one  of  the 
chiefs  of  the  Alcmasonidas ;  and  the  other,  Ifagoras, 
a  man  of  great  quality,  and  highly  in  favour  with  the 
Athenian  nobility.     Clyfthenes  applied  himfelf  to  the 
people,  and  endeavoured  to  gain  their  affections  by  in- 
crealing  their  power  as  much  as  pofiible.     Ifagoras  per- 
ceiving that  by  this  means  his  rival  would  get  the  bet- 
ter, applied  to  the  Lacedemonians  for  affiftance,  re- 
viving at  the  fame  time  the  old  ftory  of  Megacles's  fa- 
crilege,  and  infifting  that  Clyfthenes  ought  to  be  ba- 
nifhed  as  being  of  the  family  of  Megacles.     Cleomenes 
Th   iTar-  k'ng  °^  Sparta  readily  came  into  his  meafures,  and  fud- 
tansfup-     denly  difpatched  an  herald  to  Athens  with  a  declara- 
tion of  war  in  cafe  all  the  Alcmseonidas  were  not  im- 
mediately baniihed.     The   Athenians  did  not  hefitate 
to  banifh  their  benefactor  Clyfthenes,  and  all  his  rela- 
tions;  but  this  piece  of  ingratitude  did  not  anfwer 
their  purpofe.     Cleomenes  entered  Attica  at  the  head 
of  a  Spartan  army;    and,  arriving  at  Athens,    con- 
demned to  banilhment  700  families  more  than  what  had 
been  fent  into  exile  before.     Not  content  with  this,  he 
would  have  diflblved   the  fenate,  and  veiled  the  go- 
vernment in  300  of  the  chief  of  Ifagoras's  fa&ion. 
This  the  Athenians  would  by  no  means  fubmit  to ;   and 
therefore  took  up  arms,  and  drove  Cleomenes  and  his 
troops  into  the  citadel,  where  they  were  befieged  for 
two  days.     On  the  third  day  Cleomenes  furrendered, 
on  condition  that  all   thofe  who  were  in  the  citadel 
Ihould  retire  unmolefted.  This,  though  agreed  to,  was 
not  performed  by  the  Athenians.    They  fell  upon  fuch 
as  were  feparated  from  the  army,  and  put  them  to 
death   without  mercy.     Among  the  number  of  thofe 
flain  on  this  occalion  was  Timelitheus  the  brother  of 
Cleomenes  himfelf. 

The  Spartan  king  was  no  fooner  withdrawn  from 
out  fuccefs.  Athens,  than  he  formed  a  ftrong  combination  in  fa- 
vour of  Ifagoras.  He  engaged  the  Boeotians  to  at- 
tack Attica  on  the  one  fide,  and  the  Chalcidians  on 
the  other,  while  he  at  the  head  of  a  powerful  Spartan 
army  entered  the  territories  of  Eleufina.  In  this  dif- 
trefs,  the  Athenians,  not  being  able  to  cope  with  fo 
many  enemies  at  once,  refolved  to  fuffer  their  terri- 
tories to  be  ravaged  by  the  Chalcidians  and  Eceo- 
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tians,  contenting  themfelves  with  oppofing  the  army    Attic*, 

commanded  by  Cleomenes  in  perfon.     But  this  power-  **~ ~ ' 

ful  confederacy  was  quickly    diflblved:    the  Corin- 
thians, who  were  allied  with  Cleomenes,  doubting  the 
juftice  of  their  caufe,  returned  home  ;  his  other  allies 
likewife  beginning  to  waver,  and  his  colleague  Arifton, 
the  other  king  of  Sparta,  differing  in  fentiments,  Cleo- 
menes was  obliged  to  abandon  the  enterprife.     The 
Spartans  and  their  allies  being  withdrawn,  the  Athe-       70 
nians  took  a  fevere  revenge  of  the  Boeotians  and  Chal-  'Boeotians 
cidians,  totally  routing  their  forces,  and  carrying  offandChalci- 
a  great  number  of  prisoners.     The  prifoners  taken  indian8d«- 
this  war  were  put  in  irons,  but  afterwards  fet  at  liber-  *eated" 
ty  on  paying  a  ranfom  of  two  minae  per  head.     Their 
fetters  were,  however,  hung  up  in  the  citadel ;  and 
the   Athenians  confecrated  the  tenth  of   what  they 
had  received  for  ranfom,  purchafed  a  ftatue,  reprefent- 
ing  a  chariot  and  four  horfes,  which  they  fet  up  in  the 
portico  of  the  citadel,  with  a  triumphant  infeription  in 
token  of  their  vidtory. 

Thefe  indignities  roufing  the  Boeotians,  they  im- 
mediately vowed  revenge,  and  engaged  on  their  fide 
the  people  of  ^Hgina,  whe  had  an  hereditary  hatred 
at  the  Athenians  ;  and  while  the  latter  bent  all  their 
attention  to  the  Boeotian  war,  the  Agenitans  landing 
a  confiderable  army,  ravaged  the  coafts  of  Attica.  71 

But  while  the  Athenians  were  thus  employed  againft  Attempt  of 
the  Boeotians  and  iEginetans,  a  jealoufy  fprung  up  on  theSpar- 
the  part  of  Lacedsemon,  which  was  never  afterwards  *anst°!;e" 
eradicated.     Cleomenes,  after  his  unfuccefsful  cxpedi-    .°re      *"" 
tion  againft  Attica,  produced  at  Sparta  certain  oracles 
which  he  faid  he  had  found  in  the  citadel  of  Athens 
while  he  was  befieged  therein :  the  purport  of  thefe 
oracles  was,  that  Athens  would  in  time  become  a  rival 
to  Sparta.     At  the  fame  time  it  was  difcovered,  that 
Clyfthenes  had  bribed  the  prieftefs  of  Apollo  to  caufe 
the  Lacedemonians  expel   the  Piiiftratidae  from  A- 
thens;  which  was  facrifiring  their  bed  friends  to  thofe 
whom  intereft  obliged  to  be  their  enemies.     This  had 
fuch  an  effecl,  that  the  Spartans,  repenting  their  folly 
in  expelling  Hippias,  fent  for  him  from  Sigeum,  in 
order  to  reftore  him  to  his  principality  :  but  this  not  be- 
ing agreed  to  by  the  reft  of  the  ftates,  they  were  forc- 
ed to  abandon  the  enterprife,  and  Hippias  returned  to 
Sigeum  as  he  came.  ?8 

About  this  time  too,  Ariftagoras  the  Milefian  hav-  Caufe  of  the 
ing  fet  on  foot  a  revolt  in  Ionia  againft  the  Perfian  war  with 
king,  applied  to  the  Spartans  for  affiftance ;  but  they  Perfia. 
declining  to  have  any  hand  in  the  matter,  he  next  ap- 
plied to  the  Athenians,  and  was  by  them  furnifhed 
with   20  fhips  under  the  command  of  Melanthus,  a 
nobleman  univerfally  efteemed.     This  ralh  action  coft 
the  Greeks  very  dear,  as  it  brought  upon  them  the 
whole  power  of  the  Perfian  empire;  for  no  fooner  did 
the  king  of  Perfia  hear  of  the  affiftance  fent  from  A- 
thens  to  his  rebellious  fiibj efts,  than  he  declared  him- 
felf the  fworn  enemy  of  that  city,  and  folemnly  be- 
fought  God  that  he  might  one  day  have  it  in  his  power 
to  be  revenged  on  them. 

The  Ionian  war  being  ended,  by  the  reduction  of  that 
country  again  under  the  Perfian  government,  the  king 
of  Perfia  fent  to  demand  earth  and  water  as  tokens  of 
fubmiflion  from  the  Greeks.  Mod  of  the  iflanders 
yielded  to  this  command  out  of  fear,  and  among  the 
reft  die  people  of  ^gina ;  upon  which  the  Athenians' 
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accufed  the  inhabitants  of  this  ifland  of  treachery  to- 
wards Greece,  and  a  war  was  carried  on  with  them  for 
a  long  time.  How  it  ended  we  are  not  informed  ;  but 
its  continuance  was  fortunate  for  Greece  in  general, 
as,  by  inuring  them  to  war,  and  fea-affairs  in  particular, 
it  prevented  the  whole  of  the  Grecian  flates  from  being 
fwallowed  up  by  the  Perfians  who  were  now  about  to 
invade  them. 

Befides  the  difpleafure  which  Darius  had  conceived' 
againft  the  Athenians  on  account  of  the  afliftance  they 
had  afforded  the  Ionians,  he  was  further  engaged  to  an 
expedition  againft  Greece  by  the  intrigues  of  Hippias. 
Immediately  on  his  returning  unfuccefsfully  from  La- 
cedemon,  as  above  related,  Hippias  palled  over  into 
Afia,  went  to  Artaphernes  governor  of  the  adjacent 
provinces  belonging  to  the  Perfian  king,  and  excited 
him  to  make  war  upon  his  country,  promifing  to  be 
obedient  to  the  Perfian  monarch  provided  he  was  re- 
ftored  to  the  principality  of  Athens.  Of  this  the  A- 
thenians  being  apprized,  fent  ambafiadors  to  Arta- 
phernes, defiring  leave  to  enjoy  their  liberty  in  quiet : 
but  that  nobleman  returned  for  anfwer,  that  if  they 
would  have  peace  with  the  great  king,  they  niuft  im- 
mediately receive  Hippias  ;  upon  which  anfwer  the 
Athenians  refolved  to  affift  the  enemies  of  Darius  as 
much  as  poflible.  The  confequence  of  this  refolution 
was,  that  Darius  commiflioned  Mardonius  to  revenge 
him  of  the  infults  he  thought  the  Greeks  had  offered 
him.  But  Mardonius  having  met  with  a  ftorm  at  fea, 
and  other  accidents,  which  rendered  him  unable  to  do 
any  thing,  Datis  and  Artaphernes  the  fon  of  Artapher- 
nes abovementioned,  were  commiflioned  to  do  what  he 
was  to  have  done. 

The  Perfian  commanders,  fearing  again  to  attempt 
to  double  the  promontory  of  Athos,  where  their  fleet 
had  formerly  fuiFered,  drew  their  forces  into  the  plains 
of  Celicia  ;  and  paffing  from  thence  through  the  Cy- 
clades  to  Eubcea,  directed  their  courfe  to  Athens. 
Their  charge  from  Darius  was  to  deftroy  both  Eretria 
and  Athens  ;  and  to  bring  away  the  inhabitants,  that 
they  might  be  at  his  difpofal.  Their  firft  attempt  was 
on  Eretria,  the  inhabitants  of  wnich  fent  to  Athens 
for  afliftance  on  the  firft  approach  of  the  Perfian  fleet. 
The  Athenians,  with  a  magnanimity  almofl  unparalle- 
led at  fuch  a  juncture,  fent  4000  men  to  their  aflift- 
ance ;  but  the  Eretrians  were  fo  much  divided  among 
themfelves,  that  nothing  could  be  refolved  on.  One 
party  among  them  was  for  receiving  the  Athenian  fuc- 
cours  into  the  city  ;  another,  for  abandoning  the  city 
and  retiring  into  the  mountains  of  Eubcea  ;  while  a 
third  fought  to  betray  their  country  to  the  Perfians  for 
their  own  private  intereft.  Seeing  things  in  this  fitua- 
tion,  therefore,  and  that  no  good  could  poflibly  be 
done,  one  jEfchines,  a  man  of  great  authority  among 
the  Eretrians,  geueroufly  informed  the  Athenians  com- 
manders that  they  might  return  home.  They  accord- 
ingly retired  to  Oropus,  by  which  means  they  efcaped 
deftruftion :  for  Eretria  being  foon  after  betrayed  to  the 
Perfians,  was  pillaged,  burnt,  and  its  inhabitants  fold 
for  (laves. 

On  the  news  of  this  difafter  the  Athenians  immedi- 
ately drew  together  all  the  forces  they  were  able,  which 
after  all  amounted  to  no  more  than  9000  men.  Thefe, 
with  1000  Platseans  who  afterwards  joined  them,  were 
commanded  by  ten  general  officers,  who  had  equal 


power  ;  among  whom  were  Mihiades,  Ariftides,  and     Attica. 

Thcmiftocles,  men  of  diftinguilhed  valour  and  great  ' " ' 

abilities.  But  it  being  generally  imagined  that  fo 
fmall  a  body  of  troops  would  be  unable  to  refill  the 
formidable  power  of  the  Perfians,  a  mefiengcr  was  dif- 
patched  to  Sparta  to  intreat  the  immediate  afliftance  of 
that  ftate.  He  communicated  his  bufinefs  to  the  fe- 
nate  in  the  following  terms  :  "  Men  of  Lacedsemon, 
the  Athenians  defire  you  to  aflift  them,  and  not  to  fnf- 
fer  the  moft  ancient  of  all  the  Grecian  cities  to  be  en- 
ftaved  by  the  barbarians.  Eretria  is  already  deftroyed, 
and  Greece  confequently  weakened  by  the  lofs  of  fo 
confiderable  a  place."  The  afliftance  was  readily  grant- 
ed; but  at  the  fame  time  the  fuccours  arrived  fo  (low- 
ly, that  the  Athenians  were  forced  to  fight  without 
them.  In  this  memorable  engagement  in  the  plans  of  76 
Marathon,  whither  Hippias  had  conducted  the  Per-  Perfiansde- 
fians,  the  latter  were  defeated  with  the  lofs  of  6300  feated  at 
men;  while  the  Greeks  loft  only  192.  The  Perfians  Marathen. 
being  thus  driven  to  their  ihips,  endeavoured  to  double 
Cape  Sunium,  in  order  to  Surprize  Athens  itfelf  be- 
fore the  army  could  return  :  but  in  this  they  were  pre- 
vented by  Mihiades  ;  who  leaving  Ariltides  with  1000 
men  to  guard  the  prifoners,  returned  fo  expeditioully 
with  the  other  9000,  that  he  was  at  the  temple  of 
Hercules,  which  was  but  a  fmall  way  diftant,  before 
the  barbarians  could  attack  the  city.  7y 

After  the  battle,  Ariftides  difcharged  the  truft  re-  Integrity  of 
pofed  in  him  with  the  greateft  integrity.  Though  there  Ariftides. 
was  much  gold  and  filver  in  the  Perfian  camp,  and 
the  tents  and  Ihips  they  had  taken  were  filled  with  all 
forts  of  riches,  he  not  only  forbore  touching  any  thing 
himfelf,  but  to  the  utmoft  of  his  power  prevented  o- 
thers  from  doing  it.  Some,  however,  found  means  to 
enrich  themfelves  ;  among  the  reft,  one  Callias,  coufin- 
german  to  Ariftides  himfelf.  This  man  being  a  torch- 
bearer,  and,  in  virtue  of  his  office,  having  a  fillet  on 
his  head,  one  of  the  Perfians  took  him  for  a  king,  and, 
falling  down  at  his  feet,  difcovered  to  him  a  vaft  quan- 
tity of  golu  hid  in  a  well.  Callias  not  only  feized,  and 
applied  it  to  his  own  life,  but  had  the  cruelty  to  kill 
the  poor  man  who  difcovered  it  to  him,  that  he  might 
not  mention  it  to  others ;  by  which  infamous  aftion  he 
entailed  on  his  pofterity  the  name  of  Laccoptuti,  or  en- 
riched by  the  well.  yg 

After  the  battle  of  Marathon,  all  the  inhabitants  ofMiltiades 
Platasa  were  declared  free  citizens  of  Athens,  and  Mil-  ungrattful- 
tiades,  Themiftocles,  and  Ariftides,  were  treated  with  Jy  tr«ted 
all    poflible   marks  of  gratitude  and  refpecl.     This,  t^eni^" 
however,  was  but  very  fhort-lived  ;  Mihiades  propofed 
an  expedition  againft  the  ifland  of  Paros,  in  which  ha- 
ving been  unfuccefsful,  through  what  caufe  is  not  well 
known,  he  was,  on  his  return,  accufed,  and  condemned 
to  pay  50  talents,  the  whole  expence  of  the  fcheme  ; 
and  being  unable  to  pay  the  debt  was  thrown  into 
prifon,  where  he  foon  died  of  a  wound  received  at: 
Paros.  79 

If  any  thing  can  exceed  the  enormity  of  fuch  a  pro-  Aslikewife 
ceeding  as  this,  it  was  the  treatment  Ariftides  next  re-  Ariftides. 
ceived.  Mihiades  had  propofed  an  expedition  which 
had  not  proved  fuccefsful,  and  in  which  he  might  pof- 
libly have  had  bad  defigns ;  but  againft  Ariftides  not 
fo  much  as  a  fhadow  of  guilt  was  pretended.  On  the 
contrary,  his  extraordinary  virtue  had  procured  bimthe 
title  of  Jujt,  and  he  had  never  been  found  to  fwerve 
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from  die  maxims  of  equity.  His  downfal  was  occa- 
iioned  by  the  intrigues  of  Themiftocles:  who  being  a 
man  of  great  abilities,  and  hating  Ariftides  on  account 
of  the  chat-after  he  defervedly  bore  among  his  country- 
men took  all  opportunities  of  infmuating  that  his 
rival  had  in  faft  made  himfelf  mafter  of  Athens  with- 
out the  parade  of  guards  and  royalty.  "  He  gives 
laws  to  the  people  (faid  he)  ;  and  what  constitutes  a 
tyrant,  but  giving  laws  ?•"  Inconfequence  of  this  ftrange 
argument,  a  ftrong  party  was  formed  againft  the  vir- 
tuous Ariftides,  and  it  was  rcfolved  to  banifli  him  for 
10  years  by  the  oftracifm.  In  this  cafe,  the  name  of 
the  perfon  to  be  banilhed  was  written  upon  a  fliell  by 
every  one  who  defiled  his  exile,  and  carried  to  a  cer- 
tain place  within  the  forum  inclofed  with  rails.  If  the 
number  of  fliells  fo  collected  exceeded  6000,  the  fen- 
tence  was  inflifted  ;  if  not,  it  was  otherwife.  When 
the  agents  of  Thcmiftocles  had  fufficiently  accomplifli- 
ed  their  purpofe,  on  a  fudden  the  people  flocked  to 
the  forum  deliring  the  oftracifm.  One  of  the  clowns 
who  had  come  from  a  borough  in  the  country,  bring- 
ing a  fliell  to  Ariftides,  faid  to  him,  "  Write  me  Ari- 
ftides upon  this."  Ariftides,  furprifed,  afked  him  if 
he  knew  any  ill  of  that  Athenian,  or  if  he  had  ever 
done  him  any  hurt  ?  "  Me  hurt!  (faid  the  fellow),  no, 
I  don't  fo  much  as  know  him  ;  but  I  am  weary  and 
fick  at  heart  on  hearing  him  every  where  called  the 
juft."  Ariftides  therefore  took  the  fliell,  and  wrote  his 
own  name  upon  it;  and  when  informed  that  the  oftracifm 
fell  upon  him,  modeftly  retired  out  of  the  forum,  faying, 
"  I  befeech  the  gods  that  the  Athenians  may  never  fee 
that  day  which  (hall  force  them  to  remember  Ariftides." 
After  the  battle  of  Marathon,  the  war  with  /Egina 
was  revived  with  great  vigour  ;  but  the  ^iginetans 
generally  had  the  fuperiority,  on  account  of  their  great 
naval  power.  Themiftocles  obferving  this,  was  conti- 
nually exhorting  his  countrymen  to  build  a  fleet,  not 
only  to  make  them  an  equal  match  for  the  ^Eginetans, 
but  alfo  becaufe  he  was  of  opinion  that  the  Perfians 
would  foon  pay  them  another  vilit.  At  k-ft,  he  had 
the  boldnefs  to  propofe,  that  the  money  produced  by 
the  filver  mines,  which  the  Athenians  had  hitherto  di- 
vided among  themfelves,  fliould  be  applied  to  the  build- 
ing of  a  fleet :  which  propofal  being  complied  with, 
100  galleys  were  immediately  put  upon  theftocks;  and 
this  fudden  increafe  of  the  maritime  power  proved  the 
means  of  faving  all  Greece  from  flavery. 

About  three  years  after  the  banifhment  of  Ariftides, 
Xerxes  king  of  Perfia  fent  to  demand  earth  and  water  : 
but  Themiftocles  defiring  to  make  the  breach  with 
that  monarch  ftill  wider,  put  to  death  the  interpreter 
for  publilhing  the  decree  of  the  king  of  Perfia  in  the 
language  of  the  Greeks  ;  and  having  prevailed  upon 
the  feveral  ftates  to  lay  afide  their  animofities,  and 
provide  for  their  common  fafety,  got  himfelf  elefted 
general  of  the  Athenian  army. 

When  the  news  arrived  that  the  Perfians  were  ad- 
vancing to  invade  Greece  by  the  ftraits  of  Thermo- 
pylx,  and  that  they  were  for  this  purpofe  tranfporting 
their  forces  by  fca,  Themiftocles  advifed  his  country- 
men to  quit  the  city,  embark  on  board  their  galleys, 
and  meet  their  enemies  while  yet  at  a  diftance.  This 
they  would  by  no  means  comply  with  ;  for  which  reafon 
Themiftocles  put  himfelf  at  the  head  of  the  army,  and 
having  joined  the  Lacedemonians,  marched  towards 


Tempe.     Here,  having  received  advice  that  the  ftraits    Attica. 

of  ThermopylK  were   forced,  and   that  both  Bceotia  *— v 

and  Theflaly  had  fubmittcd  to  the  Perfians,  the  army 
returned  without  doing  any  thing. 

In  this  diftrefs  the  Athenians  applied  to  the  oracle 
at  Delphi :  from  whence  they  received  at  firft  a  very 
fevere  anfwer,  threatening  them  with  total  deftrnftion  ; 
but  after  much  humiliation,  a  more  favourable  one  was 
delivered,  in  which,  probably  by  the  direftion  of  The- 
miftocles, they  were  promifed  fafety  in  wails  of  wood. 
This  was  by  Themiftocles  and  the  greateft  part  of  the 
citizens  interpreted  as  a  command  to  abandon  Athens, 
and  put  all  their  hopes  of  fafety  in  their  fleet.  Upon  g4 
this,  the  opinion  of  Themiftocles  prevailing,  the  great-  Athens  a- 
eft  part  began  to  prepare  for  this  embarkation  ;  and  bandoned 
had  money  diftributed  among  them  by  the  council  of  J7  lts  inn** 
the  Areopagus,  to  the  amount  of  eight  drachms  per  ')'tants• 
man  j  but  this  not  proving  fufficient,  Themiftocles  gave 
out  that  fomebody  had  ftolen  the  fiiield  of  Minerva  ; 
under  pretence  of  fearching  for  which,  he  feized  on  all 
the  money  he  could  find.  Some,  however,  there  were 
who  refufed  to  embark  with  the  reft,  but  raifed  to 
themfelves  fortifications  of  wood  ;  underftanding  the 
oracle  in  its  literal  fenfe,  and  refolving  to  wait  the  ar- 
rival of  the  Perfians,  and  defend  themfelves  to  the  laft. 
In  the  mean  time  Ariftides  was  recalled,  when  the 
Athenians  faw  it  theirintereft,  left  he  fliould  have  gone 
over  to  the  Perfians  and  aflifted  them  with  his  advice.  83 

The  Perfians  having  advanced  to  Athens  foon  after  And  de- 
the  inhabitants  had  deferted  it,  met  with  no  oppoiitioa  ftr°yed  by 
except  from  the  few  juft  now  mentioned  ;  who,  as  they  \ .  '    w" 
would  hearken  to  no  terms  of  accommodation,  were  all        j, 
cut  in  pieces,  and  the  city  utterly  deftroyed.     Xerxes,  They  ace 
however,  being  defeated  in  a  fea-figbt  at  Salamis,  was  totally  de- 
forced to  fly  with  prodigious  lofs.   See  Salamis.  The-  fcated  at 
miftocles  was  for  purfuing  him,  and  breaking  down  Salamis. 
the  bridge  he  had  caft  over  the  Hellefpont  ;  but  this 
advice  being  rejefted,  he  fent  a  trufty  meflenger  to 
Xerxes,  acquainting  him  that  the  Greeks  intended  to 
break  down  his  bridge,  and  therefore  defired  him  to 
make  all  the  hafte  he  could,  left  by  that  means  he 
fliould  be  fliut  up  in  Europe.     According  to  Herodotus, 
he  alfo  advifed  the  Athenians  to  quit  the  purfuit  and 
return  home,  in  order  to  build   their  ruined  hoifes. 
This  advice,  though  mifinterpreted  by  fome,  was  cer- 
tainly a  very  prudent  one,  as  Xerxes,  though  once  de- 
feated, was  ftill  at  the  head  of  an  army  capable  of  de- 
ftroying  all  Greece  ;  and  had  he  been  driven  to  defpair 
by  rinding  himfelf  (hut  up,  or  warmly  purfued,  it  was 
impoflible  to  fay  what  might  have  been  the  event.  Af- 
ter this,  Themiftocles  formed  a  fcheme,  for  theaggran- 
difement  of  Athens  indeed,  but  a  molt  unjuft  and  in- 
famous one.     It  was,  in  fliort,  to  make  Athens  miftrefs 
of  the  fea  by  burning  all  the  fliips  except  thofe  belong- 
ing  to  that  republic.    He  told  his  countrymen  that 
he  had    fomething   to  propofe  of  great  confequence, 
but  which  could  not  be  fpoken  publicly:   whereupon 
he  was  defired  to  communicate  it  to  Ariftides,  by  whom 
the  propofal  was  rejefted  ;  and  Ariftides  having  in- 
formed the  Athenians  that  what  Themiftocles  had  faid 
was  very  advantageous  but  very  unjuft,  they  defired 
him  to  think  no  more  of  it.  *■? 

When  the  fleet  returned  to  Salamis,  extraordinary  cle™  _ 
honours  were  paid  to  Themiftocles  by  the  Lacedemo-  nourC(j  j,- 
nians.     On  his  entering  that  city,  they  decreed  him  a  theLacede- 
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wreath  of  olive  as  the  prize  of  prudence  ;  prefented  him 
with  the  mod  magnificent  chariot  in  Sparta;  and  when 
he  returned  to  Athens,  he  was  efcorted  by  500  horfe, 
an  honour  never  paid  to  any  ftranger  but  himfelf.  On 
liis  arrival  at  Athens,  however,  there  were  not  want- 
ing i'ome  who  inlinuated  that  the  receiving  fuch  ho- 
nours from  the  Lacedemonians  was  injurious  to  the  re- 
public ;  but  Themiftocles  confiding  in  his  innocence, 
treated  thefe  clamours  with  contempt,  and  exhorted  his 
countrymen  to  entertain  no  doubts  of  their  allies,  but 
rather  endeavour  to  prefei  ve  the  great  reputation  they 
had  acquired  throughout  all  Greece. 

The  defeat  of  Xerxes  at  Salamis  made  Mardonius, 
who  was  left  to  carry  on  the  war  by  land,  more  ready 
to  treat  with  the  Athenians  than  to  fight  them;  and 
with  this  view  he  fent  Alexander  king  of  Macedon  to 
Athens  to  make  propofals  of  alliance  with  that  repub- 
lic, exclufivcly  of  all  the  other  Grecian  ftates.  This 
propofal,  however,  was  rejected  ;  and  the  confeqnence 
was,  that  Athens  was  a  fecond  time  deftroyed,  the 
Spartans  fending  affiltance  fo  Uowly,  that  the  Atheni- 
ans were  forced  to  retire  to  Salamis:  but  they  were  foon 
freed  from  all  apprehenfions  by  the  total  defeat  and 
death  of  Mardonius  at  Platasa ;  where  Ariftides,  and 
the  body  of  troops  under  his  command,  diflinguilhed 
themfelves  in  a  moft  extraordinary  manner. 

The  fame  day  that  the  battle  of  Plataea  was  fought, 
the  Perfians  were  defeated  in  a  fea-fight  at  Mycale  in 
Ionia,  wherein  it  was  allowed  that  the  Athenians  who 
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were  there  behaved  better  than  any  of  the  other  Greeks ; 
but  when  it  was  propofed  to  tranfport  the  Ionians  into 
Europe,  that  they  might  be  in  perfect  fafety,  and  give 
them  the  territories  of  fuch  Grecian  ftates  as  had  fided 
with  the  Perfians,  the  Athenians  refufed  to  comply, 
fearing  the  Ionians  would  rival  them  in  trade,  or  refufe 
the  obedience  they  ufed  to  pay  them  :  befides  which, 
they  would  then  lofe  the  opportunity  of  plundering  the 
Perfians  in  cafe  of  any  quarrel  with  Ionia.  Before  they 
returned  home,  however,  the  Athenians  eroded  over  to 
the  Cherfonefus,  and  belieged  Seftos.  The  fiege  was 
long  and  troublefotne :  but  at  laft  the  garrifon,  being 
prefied  with  hunger,  and  having  no  hopes  of  relief^ 
divided  themfelves  into  two  bodies,  and  endeavoured 
to  make  their  efcape  ;  but  were  purfued,  and  all  either 
killed  or  taken.  Oibazus,  one  of  their  commanders, 
was  facrificcd  to  a  Thracian  god ;  and  the  other,  call- 
ed Artyalies,  impaled  alive,  and  his  fon  ftoned  before 
his  face,  becaufe  he  had  rifled  the  fepulchre  of  Prote- 
filaus. 

After  the  victories  at  Plata:a  and  Mycale,  the  Athe- 
nians returned  without  any  apprehenfion,  and  began  to 
rebuild  their  city  in  a  more  magnificent  manner  than 
before.  Here  they  were  no  fooner  arrived  than  a  dif- 
pute  was  ready  to  be  commenced  about  the  form  of 
government.  The  commons,  with  Themiftocles  at 
their  head,  were  for  a  democracy ;  to  which  Ariftides, 
rather  than  hazard  the  raifing  difturbances,  confented. 
It  was  therefore  propofed,  that  every  citizen  ftionld 
have  an  equal  right  to  the  government ;  and  that  the 
archons  fhould  be  chofen  out  of  the  body  of  the  peoples, 
without  preference  or  diftinclion :  and  this  propofal 
being  agreed  to,  put  an  end  to  all  difcontents  for  the 
prcfent. 

At  this  time  alfo  Themiftocles  propofed  that  the  city 
of  Athens  fliould  be  fortified  in  the  beft  manner  pof- 
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fible,  that  it  might  not  be  liable  to  be  again  deftroyed,     Attici. 

when   the  Perfians  fhould   take  it  into  their  heads  to  * *—* 

invade  Greece.     At  this  propofal  the  Lacedemonians  xhenUfto- 
were  exceedingly  alarmed  ;  and  therefore  remonftrated,  c]es  advifet 
that  fhould  Athens  once  be  llrongly  fortified,  and  the  to  fortify 
Perfians  become  pofleffed  of  it,  it  would  be  impoflible  Athens, 
to  get  them  out  of  it  again.     At  laft,  feeing  thefe  ar-  and  dc- 
guments  had  no  effect,  they  abfolutcly  forbid  the  A- "lvcst,lc 
thenians  to  carry  their  walls  any  higher.     This  com-  ^vovvoic 
mand  gave  great  offence ;  bat  Themiftocles,  confidering  ;t> 
the  power  of  Sparta  at  that  time,  advifed  the  Athenians 
to  temporize ;  and  to  allure  the  ambafladors,  that  they 
fhould  proceed  no  farther  in  their  work,  till  by  an  em- 
bally  of  their  own,  fatisfaction  fliould  be  given  to  their 
allies.     Being  named  ambaflador  at  his  own  defire  to 
Sparta,  with  fome  other  Athenians,  Themiftocles  fet  out 
alone,  telling  the  fenate  that  it  would  be  for  the  intereft 
of  the  itate  to  delay  fending  the  other  ambaffadors  as 
long  as  poflible.     When  arrived  at  Sparta,  he  put  off 
from  time  to  time  receiving  an  audience,  on  account  of 
his  colleagues  not  being  arrived  :  but  in  the  mean  time 
the  walls  of  Athens  were  building  with  the  utmoft  ex- 
pedition ;  neither  houfes  nor  fepulchres  being  fpared 
for  materials  ;  and  men,  women,  children,  ftrangers, 
citizens  and  fervants,  working  without  intermiilion. 
Of  this  the  Lacedemonians  having  notice,  and  the  reft 
of  the  Athenian  ambafladors  being  arrived,  Themif- 
tocles and  his  colleagues  being  fummoned  before  the 
ephori,  who  immediately  began  to  exclaim  againft  the. 


Athenians  for  their  breach  of  promife.  Themiftocles 
denied  the  charge  :  he  faid  his  colleagues  allured  him 
of  the  contrary  :  that  it  did  not  become  a  great  flats 
to  give  heed  to  vague  reports,  but  that  deputies  ought 
to  be  fent  from  Sparta  to  inquire  into  the  truth  of  the 
matter,  and  that  he  himfelf  would  remain  as  a  hoftage, 
to  be  anfwerable  for  the  event.  This  being  agreed  to, 
he  engaged  his  afibciates  to  advife  the  Athenians  to 
commit  the  Spartan  ambafladors  to  fafe  cuftody  till  he 
fhould  be  releafed;  after  which  he  publicly  avowed 
the  whole  tranfaclion,  took  the  fcheme  upon  himfelf, 
and  told  the  Lacedemonians  that  "  all  things  are  law- 
ful for  our  country."  The  Spartans  feeing  no  remedy, 
concealed  their  refentment,  and  fent  Themiftocles 
home  in  fafety. 

The  next  year,  being  the  laft  of  the  75th  Olympiad,  Makes  the 
Themiftocles  obferving  the  inconvenience  of  the  port  i  yrjeum 
Phalerum,  thought  of  making  the  Pyrteum  the  port  of  the  pert  of 
Athens.     This  he  did  not  at  firft  think  proper  to  men-  Athens, 
tion  publicly ;  but  having  fignified  to  the  people  that  he 
had  fomething  of  importanee  to  commmunicate,  they 
appointed  Xantippus  and    Ariftides  to   judge  of  his 
propofal.     They  readily  came  into  his  meafures,  and 
told  the  people  that  what  Themiftocles  propofed  would 
be  of  the  utmoft  advantage  to  the  ftate,  at  the  fame 
time  that  it  might  be  performed  with  cafe.     Upon  this 
they  were  defired  to  lay  the  matter  before  the  fenate  ; 
who  coming  unanimoufly  into  their  meafure,  ambafla- 
dors were  difpatched  to  Sparta  to  infinuate  there  how 
proper  it  would  be  for  the  Greeks  to  have  fome  great 
port,  where  a  fleet  might  always  watch  the  defigns  of 
the  Perfians;  and  thus  having  prevented  any  umbrage- 
from  their  firft  undertakings,  the  work  was  fet  about 
with  fuch   expedition,  that  it  was  finifhed   before  the 
Lacedemonians  knew  well  what  they  were  about. 

At  this  time,  alfb,  the.  fovereignty  of  the  fea  was 
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transferred  from  Sparta  to  Athens,  through  the  haugh- 
ty behaviour  of  Paufanius  the  Lacedemonian.  He 
had  commanded  at  Plataea,  and  ftill  enjoyed  the  fu- 
premc  authority  in  the  war  which  was  all  this  time 
c  .nying  on  againft  the  Perfians ;  but  being  elated  with 
his  fuccefs  at  Plataea,  and  having  entered  into  a  trea- 
fona'ole  correfpondence  with  the  enemy,  he  treated  the 
captains  under  his  command  with  the  greateft  haugh- 
tinefs,  giving  the  preference  to  the  Spartans  in  fuch  a 
manner  that  the  reft  of  the  Greeks  could  no  longer  bear 
his  infolence.  On  the  contrary,  Ariftides,  and  Cimon 
the  fon  of  Miltiades,  who  commanded  the  Athenians, 
by  their  obliging  behaviour  gained  the  favour  of  every 
body  j  fo  that  the  allies,  having  publicly  affronted  Pau- 
fanias,  put  themfelves  under  the  protection  of  the  A- 
thenian  republic ;  and  thenceforward  the  Athenians, 
and  not  the  Lacedemonians,  had  the  fupreme  com- 
mand. 

The  Greeks  being  now  fenfible  that  they  would  al- 
ways have  occafion  to  be  on  their  guard  againft  the 
Perfians,  and  that  it  was  neceflary  to  eftablilh  a  fund 
by  a  common  taxation  of  all  the  ftates,  Ariftides  was 
pitched  upon  as  the  only  perfon  that  could  be  trailed 
with  the  power  of  allotting  to  each  of  the  ftates  its 
proper  quota.  This  difficult  talk  he  undertook,  and 
executed  in  a  manner  unparalleled  in  the  annals  of 
hiftory.  All  parties  were  pleafed,  and  his  taxation  was 
ftyled  the  happy  lot  of  Greece.  The  grofs  amount  of  it 
was  450  talents. 

It  now  came  to  the  turn  of  Themiftocles  to  expe- 
rience the  ingratitude  of  his  countrymen.  His  fervices 
had  been  fo  efiential,  that  the  treatment  he  received 
may  perhaps  be  a  fnfficient  excufe  for  modern  patriots 
when  they  connect  their  own  intereft  with  the  fervice 
of  their  country.  Themiftocles  had  plainly  faved  the 
ftate  from  ruin  by  his  advice ;  he  had  diftinguiflied 
himfelfbyhis  valour;  had  rendered  Athens,  by  his 
policy,  fuperior  to  the  other  ftates  of  Greece;  and 
entirely  fubverted  the  Lacedemonian  fcheme  of  power. 
Yet  notwithftanding  all  this  he  was  banifhed  by  the 
oftracifm,without  the  fmalleft  crime  pretended,  unlefs 
that  he  was  hated  by  the  Lacdemonians,  and  that  he 
had  erected  a  temple,  near  his  own  houfe,  dedicated  to 
Diana,  the  giver  of  the  bejl  counfel ;  intimating  that  he 
himfelf  had  given  the  beft  council  for  the  fafety  both 
of  Athens  and  of  all  Greece,  which  was  no  more  than 
the  truth.  Nay,  he  was  not  only  driven  out  of  Athens, 
but  out  of  all  Greece  ;  fo  that  he  was  forced  to  feek 
lhelter  from  the  king  of  Perfia,  againft  whom  he  had 
fought  with  fo  much  valour.  That  monarch  gave  him 
a  gracious  reception ;  and  he  was  never  recalled,  be- 
caufe  the  Greeks  had  no  occafion  for  his  fervices. 

The  war  with  Perfia  was  not  yet  difcontinued  ;  the 
Greeks  found  their  advantage  in  plundering  and  en- 
riching themfelves  with  the  fpoils  of  the  king  of  Per- 
sia's fubjects.  For  this  reafon,  in  the  end  of  the  77th 
Olympiad,  they  equipped  a  navy,  under  a  pretence  of 
relieving  fuch  of  the  Greek  cities  in  Afia  as  were  fub- 
ject  to  the  Perfians.  Of  this  fleet  Cimon,  the  fon  of 
Miltiades  by  the  daughter  of  the  king  of  Thrace,  was 
appointed  commander  in  chief.  He  had  already  tafted 
the  juftice  and  generofity  of  his  countrymen,  having 
been  thrown  intoprifon  for  his  father's  fine,  from  which 
he  was  releafed  by  Callias,  whom  his  filler  Elpinice 
married  on  account  of  his  great  wealth  procured  by  no 
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very  honourable  means.   He  accepted  of  the  command,    Attica. 

however;  and  gained  fuch  immenfe  booty  in  this  ex-  *— ' 

pedition,  that  the  Athenians  were  thereby  enabled  to 
lay  the  foundation  of  thofe  long  extended  walls  which 
united  the  port  to  the  city.  The  foundation  was  laid 
in  a  moorifli  ground  ;  fo  that  they  were  forced  to  fink 
it  very  deep,  and  at  a  great  expence  ;  but  to  this  Ci- 
mon himfelf  contributed  out  of  his  own  fhare  of  the 
fpoils,  which  was  very  confiderable.  He  alfo  adorned 
the  forum  with  palm  trees,  and  beautified  the  academy 
with  delightful  walks  and  fountains.  -5 

The  Perfians  having  foon  after  this  expedition  in- He  fubdues 
vaded  Cherfonefus,  and  with  the  affiftance  of  the  Thra-  theChsrfo-; 
cians  made  themfelves  mafters  of  it,  Cimon  was  fent nefus 
againft  them  in  a  great  hurry.  He  had  only  four  ihips ; 
but  neverthelefs  with  thefe  he  took  13  of  the  Perlian 
galleys,  and  reduced  the  whole  of  the  Cherfonefus. 
After  this  he  marched  againft  the  Thracians,  who  re- 
volting againft  the  Athenians,  had  made  themfelves 
mafters  of  the  gold  mines  lying  between  the  rivers 
Ny flits  and  Strymon.  The  Thracians  were  quickly  ob- 
liged to  yield  ;  after  which  the  Athenians  fent  a  great 
colony  to  Amphipolis  a  city  of  Thrace,  which  for 
fome  time  made  a  confiderable  figure,  but  afterwards' 
attempting  to  penetrate  into  the  country  of  ihe  Edones, 
great  part  of  them  were  deftroyed.  0» 

Cimon  alfo  fell  upon  the  following  expedient  to  Makes  A- 
make  Athens  irrefiftable  at  fea  by  the  other  ftates  of  thens  irre- 
Greece.  Many  of  the  Greek  ftates,  by  virtue  of  A-  fiftaMe  at 
riftides's  taxation,  were  bound  to  furnilh  men  and  gal 
leys,  as  well  as  to  pay  the  tax  for  their  fupport.  But 
when  they  faw  themfelves  out  of  danger  from  the  Per- 
fians, moft  of  them  were  very  unwilling  to  furnifh  their 
quota  of  men.  This  the  Athenian  generals  being  of- 
fended with,  were  for  having  recourfe  to  force  ;  but 
Cimon  permitted  fuch  as  were  defirous  of  flaying  at 
home  to  do  fo,  and  accepted  a  fum  of  money  in  lieu 
of  a  galley  completely  manned.  By  this  means  he  in- 
ured the  Athenians,  whom  he  took  on  board  his  galleys, 
to  hardfliip  and  discipline  ;  while  the  allies  who  re- 
mained at  home  became  enervated  through  idlenefs, 
and  from  being  confederates,  dwindled  into  tributaries, 
and  almoft  flaves.  In  the  laft  year  of  the  77th  Olym- 
piad, Cimon  was  fent  to  aflift  the  Lacedemonians 
againft  the  Helotes,  who  had  revolted  from  them.  In 
this  he  was  attended  with  his  ufual  fuccefs  ;  bur,  fome 
time  after,  the  Lacedemonians  being  engaged  in  the 
fiege  of  Ithome,  fent  again  to  the  Athenians  for  fuc- 
cour,  and  Cimon  was  a  fecond  time  fent  to  their  relief  ; 
but  the  Spartans  having  received  a  fnfficient  fupply  of 
troops  from  other  quarters  before  the  arrival  of  the  A- 
thenian  general,  he  and  his  men  were  difmifled  without 
doing  any  thing.  This  grievoufly  offended  the  people 
of  Athens,  who  thenceforward  hated  not  only  the  La- 
cedemonians, but  all  theirowncitizens  who  were  thought 
to  be  friends  to  that  ftate. 

It  was  not  poffible,  however,  that  any  perfon  who  He  is  ba 
had  ferved  the  ftate  ihould  efcape  banifhment  at  A-  niflied. 
thens.  Cimon  had  gained  great  wealth  both  to  the 
public  and  to  himfelf.  In  his  public  character  he  had 
behaved  with  unimpeached  honefty,  and  as  a  private 
citizen  he  dedicated  his  wealth  to  the  moft  excellent 
pnrpofes.  He  demolifhed  the  inclofures  about  his 
grounds  and  gardens,  permitting  every  one  to  enter 
and  take  what  fruits  they  pleafed ;  he  kept  an  open 
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Attica,  table,  where  both  rich  and  poor  were  plentifully  en- 
— * — ~>  tertained.  If  he  met  a  citizen  in  a  tattered  fuit  of 
clothes,  he  made  fome  of  his  attendants  exchange  with 
him  ;  or  if  the  quality  of  the  perfon  rendered  that 
kindnefs  unfuitable,  he  caufed  a  fum  of  money  to  be 
privately  given  him.  All  this,  however,  was  not  fuf- 
ficient :  he  did  not  concur  with  every  meafure  of  the 
commonalty  ;  and  therefore  the  popular  party  deter- 
mined not  to  banifh  him,  but  to  put  him  to  death. 
The  crime  laid  to  his  charge  was,  that  by  prefents  from 
the  Macedonians  he  was  prevailed  upon  to  let  flip  a 
manifeft  opportunity  of  enlarging  his  conquefts,  after 
taking  from  the  Perfians  the  gold  mines  of  Thrace. 
To  this  accufation  Cimon  replied,  that  to  the  utmoft 
of  his  power  he  had  profecuted  the  war  againft  the 
Thracians  and  other  enemies  of  the  ftate  of  Athens  ; 
but  that  it  was  true  he  had  not  made  any  inroads  into 
Macedonia,  becaufe  he  did  not  imagine  he  was  to  acl 
as  a  public  enemy  of  mankind,  and  becaufe  he  was 
ftruck  with  refpeft  for  a  nation  modeft  in  their  car- 
riage, juftin  their  dealings,  and  ftriftly  honourable  in 
their  behaviour  towards  him  and  the  Athenians  :  that 
if  his  countrymen  looked  upon  this  as  a  crime,  he 
mult  abide  their  judgment ;  but,  for  his  part,  he  could 
never  be  brought  to  think  fuch  conduct  amifs.  Elpi- 
nice,  Cimon's  filler,  ufed  all  her  intereft  in  his  behalf, 
and  amongft  others  fpoke  to  Pericles  the  celebrated 
ftatefman  and  orator.  He  was  indeed  Cimon's  rival, 
and  had  no  doubt  affifted  in  ftirring  up  the  profecution 
againft  him  ;  but  he  did  not  defire  his  death  :  and  there- 
fore, though  appointed  to  accufe  him,  Pericles  fpoke  in 
fuch  a  manner  that  it  plainly  appeared  he  did  not  think 
.  him  guilty  ;  and,  in  confequence  of  this  lenity,  Cimon 
was  only  banilhed  by  the  oftracifm. 

The  Athenian  power  was  now  rifen  to  fuch  an  height, 
that  all  the  other  ftates  of  Peloponnefus  looked  upon 
this  republic  with  a  jealous  eye,  and  were  continually 
Watching  every  opportunity  of  making  war  upon  it 
when  the  ftate  was  engaged  in  troublefome  affairs,  and 
feemed  to  be  lefs  able  to  refift.     Thefe  attempts,  how- 
ever, fo  far  from  lefTening,  generally  contributed  to  in- 
crease  the  power  of  the  Athenians  ;  but  in  the  year 
before  Chrilt  458,  the  republic  entered  into  a  war  with 
tween  A-    Sparta,  which  was  fcarce  put  an  end  to  but  by  the  de- 
^°!,iin(i   ftruttion  of  the  city  of  Athens.     For  this  war,  there 
was  no  recent  provocation  on  the  part  of  the  Spartans. 
They  had  fent  a  great  army  to  aflift  the  Dorians  againft 
the  Phocians,  and  the  Athenians  took  this  opportunity 
to  revenge  themfelves  of  former  quarrels.      Having 
therefore  drawn  in  the  Argives  and  Theffalians  to  be 
their  confederates,  they  ported  themfelves  on  the  Ifth- 
mus,  fo  that  the  Spartan  army  could  not  return  with- 
out engaging  them.    The  Athenians  and  their  confe- 
derates amounted  to    14,000,    and    the    Spartans    to 
11,500.  The  Spartan  general,  however,  not  very  will- 
ing to  hazard  a  battle,  turned  afidc  to  Tanagra,  a  city 
in  Bceotia,  where  fome  of  the  Athenians  who  inclined 
to  ariftocracy  entered  into  a  correfpondence  with  him. 
But  before  their  defigns  were  ripe  for  execution,  the 
Athenian  army  marched  with  great  expedition  to  Ta- 
Atheniana  nagra,  fo  that  a  battle  became  inevitable.     When  the 
defeated,     armies  were  drawing  up  in  order  of  battle,  Cimon  pre- 
ferred himfelf  before  his  countrymen  in  complete  ar- 
mour, and  went  to  take  port  among  thofe  of  his  own 
tribe  ;  but  the  popular  party  raifed  fuch  a  clamour  a- 
Voi.  II. 


9» 

War  be- 


Sparta. 


100 


gainft  him,  that  he  was  forced  to  retire.  Before  he  de-  Attic*, 
parted,  however,  he  exhorted  Euthippus  and  the  reft '  "  ' 
of  his  friends  to  behave  in  fuch  a  manner  that  they 
might  wipe  off  the  afperfion  thrown  upon  him,  as  if  he 
had  defigned  to  betray  his  country's  caufe  to  the  La- 
cedemonians. Euthippus  defired  him  to  leave  his  ar- 
mour, which  he  did  ;  and  a  battle  enfuing,  the  Athe- 
nians were  defeated  with  great  lofs,  and  Euthippus  with 
the  reft  of  Cimon's  friends  were  all  killed  in  defence 
of  his  armour  which  they  had  furrounded.  Another 
engagement  foon  followed,  wherein  both  armies  fuffered 
fo  much,  that  they  were  glad  to  conclude  a  fiiort  truce, 
that  each  might  have  time  to  recruit  their  mattered 
forces.  IOI 

The  fcale  of  fortune  now  feemed  to  turn  in  favour  They  gain 
of  the  Athenians.     The  Thebans,  who  had  been   de- great  ad- 
prived  of  the  command  of  Bceotia  on  account  of  their  vantages  o- 
having  fided  with  Xerxes,  were  now  reftored  to  it  by  *er  ,he 
the  Lacedemonians.     At  this  the  Athenians  were  fo   ?" 
difpleafed,  that  they  fent  an  army  under  Myronides  the 
fon  of  Callias  into  Bceotia  to  overturn  all  that  had  been 
done.  That  general  was  met  by  the  Thebans  and  their 
allies,  who  compofed  a  numerous  and  well-difciplined 
army.     Neverthelefs,  though  the  Athenian  army  was 
but  an  handful  in  comparifon  of  their  enemies,  Myro- 
nides gained  a  complete  victory  over  the  allies,  in  fome 
fenfe  more  glorious  than  either  that  of  Marathon  or 
Platasa.     In  thefe  battles  they  had  fought  againft  effe- 
minate and  ill-difciplined  Perfians,  but  now  they  en- 
countered and  defeated  a  fuperior  army  compofed  of 
the  braveft  Greeks.     After   this  victory,  Myronides 
marched  to  Tanagra ;  which  he  took  by  ftorm,  and  ra- 
zed to  the  ground  :  he  then  plundered  Bceotia;  defeated 
another  army  which  the  Bceotians  had  drawn  together 
to  oppofe  him  ;  then  fell  upon  the   Locrians  ;   and, 
having  penetrated  into  ThefTaly,  chaftifed  the  inha- 
bitants of  that  country  for  having  revolted  from  the 
Athenians,  and  from  thence  returned  to  Athens  laden 
with  riches  and  glory. 

The  next  year  Tolmides  the  Athenian  admiral  in- 
vaded Laconia,  where  he  madehimfelf  maflerof  feveral 
places;  and  on  the  back  of  this,  Pericles  invaded  Pelo- 
ponnefus with  great  fuccefs,  burning,  fpoiling,  or  ta- 
king whatever  places  he  attempted.  On  his  return  he  i0» 
found  the  people  greatly  out  of  humour  on  account  of  Cimon  re- 
Cimon's  banifhment ;  fo  he  was  immediately  recalled,    called. 

Cimon  was  no  fooner  returned  than  he  fell  to  his  old 
employment  of  plundering  the  Perfians  ;  and,  accord- 
ing to  Plutarch,  he  had  now  nothing  lefs  in  view  than 
the  conqueft  of  the  whole  Perfian  empire.  The  Per- 
fian  monarch  finding  he  could  have  no  reft,  at  laft  fent 
orders  to  Artabazus  and  Megabizus,  his  commanders, 
to  conclude  a  treaty ;  which  was  done  on  the  following 
conditions  :  1.  That  the  Greek  cities  in  Afia  fhould  be 
free,  and  governed  by  their  own  laws.  2.  That  the 
Perfians  fhould  fend  no  army  within  three  days  journey 
of  the  fea.  3.  That  no  Perfian  fhip  of  war  would  fail 
between  Thefalis  and  Cyrene,  the  former  a  city  of 
Pamphylia,  and  the  latter  of  Lycia.  103 

While  this  treaty  was  carrying  on  Cimon  died,  whe-  His  death, 
ther  of  ficknefs  or  of  a  wound  he  had  received  is  not 
known  ;  and  after  his  death  the  Athenian  affairs  be- 
gan to  fall  into  confufion.  It  was  now  the  misfortune  of 
this  ftate  to  be  alike  hated  by  her  enemies  and  allies  ; 
the  confequence  of  which  was,  that  the  latter  were  per- 
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petually  revoking  whenever  they  thought  they  had  an 
opportunity  of  doing  fo  with  impunity.  The  Mega- 
rians,  at  this  time,  who  had  been  long  under  the  pro- 
tection or  dominion  of  Athens,  thought  proper  for 
fome  reafon  or  other  to  difslaim  all  dependence  on 
their  former  protectors,  and  have  recourfe  to  Sparta, 
with  which  ftate  they  entered  into  a  ftrict  alliance. 
This  the  Athenians  revenged  by  ravaging  the  country 
of  the  Megarians ;  which  foon  brought  on  a  renewal 
of  the  Lacedemonian  war  that  had  been  for  a  little  time, 
fufpended.  Pericles,  however,  procured  the  return  of 
the  firit  Lacedemonian  army,  without  blondfhed,  by 
bribing  Chandrides  the  young  king  of  Sparta's  tutor. 
In  the  winter,  Tolmides  refolved  to  undertake  an  expe- 
dition into  Bceotia  with  a  fmall  body  of  troops  ;  which 
defign  he  put  in  execution  contrary  to  the  advice  of 
Pericles,  and  his  rafhnefs  was  foon  puniihed  by  his  own 
death  and  the  total  defeat  of  his  army.  No'twithftand- 
years  truce  ing  this  misfortune,  however,  Pericles  foon  after  inva- 
l|1,  ded  and  reduced  Eubcea  ;  and  the  Lacedemonians, 
finding  it  was  not  for  their  intereft  to  carry  on  the 
war,  concluded  a  truce  with  the  Athenians  for  30 
years. 

About  this  time  Pfammiticus,  king  of  Egypt,  fent 
by  way  of  prefent  to  the  people  of  Athens  40,000 
bufhels  of  wheat  ;  which  proved  a  great  misfortune  to 
Cruelty  of  the  city  :  for  Pericles,  out  of  fpite  to  Cimon,  who  had 
Pericles,  children  by  an  Arcadian  woman,  had  preferred  a  law 
whereby  the  Athenians  of  the  half-blood  were  disfran- 
chifed  ;  and  this  law,  on  account  of  the  diftribution 
of  the  corn  abovementioned,  was  profecuted  with  fuch 
feverity,  that  no  lefs  than  5000  perfons,  who  till  then 
106  had  been  conlidered  as  free-men,  were  fold  for  flaves. 
Number  of  This  piece  of  cruelty  has  been  of  great, fervice  to  the 
critics,  as  by  means  of  it  we  know  exactly  the  number 
of  Athenian  citizens,  which  at  this  time  amounted  to 
no  more  than  14,040  perfons,  though  Athens  was 
now  aiming  at  no  lefs  than  erecting  an  univerfal  mo- 
narchy. 

Six  years  after  the  conclufion  of  the  peace  between 
Athens  and  Sparta,  a  war  broke  out  between  the  Sa- 
mians  and  Milefians  about  the  city  of  Priene,  feated 
under  mount  Mycale  in  Ionia.  How  this  war  came  to 
affect  the  Athenians  is  not  certainly  known :  but  fome- 
how  or  other,  this  republic  was  induced  to  take  the  part 
of  the  Milefians;  and  the  idand  of  Samos  was  reduced 
by  Pericles,  who  ellabliflicd  there  a  democracy,  and 
left  an  Athenian  garrifon.  He  was  no  Tooner  gone, 
however,  than  the  Samians,  difliking  their  new  form 
of  government,  drove  out  the  garrifon  he  had  left;  but 
Pericles  quickly  returning,  belieged  and  took  their 
city,  demolifhed  their  walls,  and  fined  them  of  the  whole 
cxpence  of  the  war  ;  part  of  which  he  obliged  them  to 
pay  down,  and  took  hoftages  for  the  remainder.  When 
Pericles  returned,  he  procured  himfelf  to  be  appointed 
to  pronounce  the  public  oration  in  honour  of  thofe  who 
fell  ;  whicli  he  did  with  fuch  eloquence,  that  when  he 
came  down  from  the  pulpit  the  women  gathered  about 
him,  took  him  by  the  hand,  and  crowned  him  with 
garlands. 

A  little  after  this  commenced  the  war  between  the 
tween  the  Corcyrians  and  Corinthians,  which  by  degrees  brought 
Jp°rcy"a'>»  the  Athenians  into  thofe  engagements  that  proved  the 
J"  ruin  of  their  ftate.  The  caufes  of  this  war  were  the 
following.     An  intel3ine  war  breaking  out  in  the  little 
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territory  of  Epidamnum,  a  city  of  Macedonia  found- 
ed by  the  Corcyrians,  one  party  calied  in  to  their  af-  > 
liftance  the  lllyrians,  and  the  other  the  Corcyrians. 
The  latter  neglefting  the  matter,  Corinth  was  applied 
to,  as  the  Corcyrians  were  a  colony  from  that  place. 
The  Corinthians,  partly  out  of  pity  to  the  Epidam- 
nians,  and  partly  out  of  fpleen  to  the  Corcyrians,  fent 
a  very  great  fleet  to  the  affiftance  of  the  former,  by 
which  jneansthat  party  which  had  applied  to  Corinth 
was  thoroughly  eftablifhed.  This  being  refented  by 
the  Corcyrians,  they,  fent  a  fleet  to  Epidamnum  to  fup- 
port  the  exiles  ;  and  accordingly  this  fleet  began  to 
act  ofrenfively  on  its  entering  the  port,  the  chief  com- 
manders having  inftructions  to  propofe  terms  of  ac- 
commodation, to  which  the  Corinthians  would  by  no 
means  agree.  The  next  year  the  Corcyrians  defeated 
at  fea  the  Corinthians  and  their  allies,  and  took  Epi- 
damnum by  ftorm  ;  after  which  they  waited  the  terri- 
tories of  the  allies  of  the  Corinthians,  which  greatly 
exafperated  the  latter.  At  Corinth,  therefore,  they 
began  to  make  great  preparations  for  carrying  on  the 
war,  and  preifed  their  confederates  to  do  the  fame,  that 
they  might  be  in  a  condition  to  retrieve  the  honour 
they  ha^J  loft,  and  humble  this  ungrateful  colony  which, 
had  thus  infulted  her  mother-city. 

The   Corcyrians  were  no  fooner  acquainted    with 
thefe  proceedings,  than  they  difpatched  ambaffadors  to 
Athens  with  their  complaints  ;  and  thefe  were  quickly 
followed  by  others  from  Corinth  on  the  fame  errand. 
At  firfl  the  people  of  Athens  inclined  to  favour  the 
Corinthians  ;  but  they  foon  changed  their  minds,  and  Athens 
took  part  with  the  Corcyrians :  they  contented  them- fides  with 
felves,  however,  with  entering  into  a  defensive  alliance  tne  Cor- 
with  that  little  ftate,  whereby  they  promifed  to  aflilt  cy™ns, 
each   other,  in  cafe  either  party  fhould  be  attacked  ; 
and  in  confequence  of  this  treaty,  they  furnifhed  the 
Corcyrians.  with  ten  galleys,  under  Lacedasmonius  the 
fon  of  Cimon,  With  whom  were  joined  Diotenes  and 
Proteus  as  colleagues. 

As  foon  as  the  feafon  of  the  year  permitted,  the 
Corinthians  failed  for  the  coaft  of  Corcyra  with  a  fleet 
of  150  Ihips,  under  the  command  of  Xenoclidcs  af- 
fifted  by  four  other  Corinthian  admirals  ;  each  fqua- 
dron.of  their  allies  being  commanded  by  a  chief  of  . 
their  own.  The  Corcyrian  and  Athenian  fleet  amonnt- 
ed  to  120,  but  the  Athenians  had  orders  to  give  as! 
little  affiftance  as  poffible.  The  action  was  very  brilk 
for  fome  time  :  the  Corcyrian  right  wing  broke  the 
left  of  the  Corinthian  fleet ;  and  forcing  fome  of  the 
fhips  on  more,  landed,  pillaged  their  camp,  and-made 
a  great  number  of  them  prisoners  :  on  the  other  hand, 
the  Corinthian  Ihips  in  their  right  wing  beat  the  Cor- 
cyrian Ihips  there,  they  being  but  very  faintly  affifted 
by  the  Athenians,  till  the  latter  were  at  laft  obliged  to 
defend  themfelves,  which  they  did  fo  well,  that  the 
Corinthians  were  glad  to  retire.  The  next  day  pre- 
parations were  made  on  both  fides  for  another  engage- 
ment ;  but  20  Ihips  coming  from  Athens  to  the  aflift- 
ance  of  the  Corcyrians,  the  Corinthians  declined  the 
combat.  ji0 

As  foon  as  the  Corcyrian  war  broke  out,  the  Athe-  Potida;a 
nians  fent  orders  to  the  citizens  of  Potidaea  to  demolifh  befugedbj 
a  part  of  their  wall,  to  fend  back  the  magiftrates  they  *e  Athc- 
had  received  from  Corinth,  and.  to  give  hoilages  for  mans" 
their  own  behaviour.     Potidasa  was  a  town  in  Mace- 
donia, 
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tlonia,  founded  by  the  Corinthians,  but  at  that  time 
in  alliance  with  the  Athenians.  Perdiccas  king  of 
Macedon,  who  hated  the  Athenians,  took  this  oppor- 
tunity to  perfuade  the  Potidaeans  to  revolt.  Accord- 
ingly they  fent  ambaffadors  to  Athens  to  intreat  the 
revocation  of  thefe  orders :  but  at  the  fame  time  fent 
deputies  to  Sparta,  to  join  with  the  Corinthians  and 
Megarians  in  their  complaints  againft  the  Athenians. 
The  Athenians  upon  this  fent  a  confiderable  fleet  a- 
gainft  Potidsea  tinder  the  command  of  Calias,  a  no- 
bleman of  great  courage.  The  Corinthians  on  their 
part  difpatched  one  Ariftcus  with  a  confiderable  body 
of  troops  to  the  affiftance  of  that  city.  An  engage- 
ment following,  the  Athenians  were  viftors,  but  with 
the  lofs  of  their  general.  Phormio,  who  fucceeded  in 
the  command,  invefted  the  city  in  form,  and  fhut  up 
its  port  with  his  fleet;  but  the  Potidasans  dreading  to 
fall  into  the  hands  of  the  Athenians,  made  a  molt  ob- 
ftinate  defence,  while  in  the  mean  time  they  warmly 
folicited  the  Corinthians  to  perform  their  promifes,  and 
engage  the  reft  of  the  ftates  of  Peloponnefus  in  their 
quarrel. 

The  Lacedemonians  having  hearth  what  the  Corin- 
thians, and  other  little  ftates  of  Greece  had  to  fay  a- 
gainft  the  Athenians,  fent  ambaffadors  to  the  latter, 
demanding  reparation  for  the  injuries,  with  orders,  in 
cafe  of  a  refufal  to  declare  war.  The  terms  demand- 
ed were,  in  the  firfl  place  the  expulfion  of  thofe  A- 
thenians  who  were  allied  to  the  family  of  Megacles  fo 
often  mentioned.  This  article  was  on  account  of  Pe- 
ricles ;  for  he  was  the  fon  of  Xanthippus  the  Athenian 
commander  at  Mycale,  by  Agarifte  niece  to  the  famous 
Clyfthenes,  who  corrupted  the  prieftefs  of  Apollo  in 
order  to  procure  the  expulfion  of"  the  Pififtratidse. 
They  next  infifted  that  the  fiege  of  Potidsea  fhould  be 
raifed;  thirdly,  that  the  inhabitants  of  JEgma  mould 
be  left  free;  and,  laftly,  that  a  decree  made  againft 
the  Megarians,  whereby  they  were  forbid  the  ports  and 
markets  of  Athens,  ihould  be  revoked,  and  all  the 
Grecian  ftates  under  the  dominion  of  Athens  fet  at  li- 
berty. 

Thefe  terms  the  Athenians  were  perfnaded  by  Peri- 
cles to  rejeft.  The  arguments  ufed  by  him  were  in  fub- 
ftance  as  follows :  That  whatever  the  Lacedemonians 
migh  pretend  as  to  the  juflice  of  the  complaints  of  the 
allies,  the  true  ground  of  this  refentment  was  the  pro- 
fperity  of  the  Athenian  republic,  which  the  Spartans 
always  hated,  and  now  fought  an  opportunity  of  hum- 
bling; that  it  muft  be  owing  to  the  Athenians  them- 
felves  if  this  defign  fucceeded,  becaufe  for  many  rea- 
fons  Athens  was  better  able  to  engage  in  a  long  and 
expenfive  war  than  the  Peloponnefians.  He  then  laid 
before  the  people  an  exact  account  of  their  circum- 
ftances ;  putting  them  in  mind,  that  the  treafnre 
brought  from  Delos  amounted  to  10,000  talents; 
and  that  tho'  4000  of  thefe  had  been  expended  on  the 
ftately  gate  of  their  citadel,  yet  that  6000  were  ftill 
in  hand ;  that  they  were  alfo  intitled  to  the  fubfidies 
paid  by  the  confederate  ftates;  that  the  ftatues  of  their 
gods,  the  Perfian  fpoils,  &c.  were  worth  immenfe 
fums ;  that  private  men  were  arrived  at  vaft  fortunes; 
and  that,  confidering  their  trade  by  fea,  they  had  a 
certain  annual  increafe  of  wealth  ;  that  they  had  on. 
foot  an  army  of  12,000  men,  and  in  their  colonies  and 
garrifons  17000;  that  their  fleet  confifted  of  300  fail; 


whereas  the  Peloponnefians  had  no  fuch  advantages. 
For  thefe  reafons  he  propofed  as  the  moft  feafible,  and 
likewife  the  moft  equitable  fatisfa&ion  that  could  be 
given,  that  they  would  reverfe  their  decree  againft  Me- 
gara,  if  the  Lacedemonians  would  allow  free  egrefs 
and  regrefs  in  their  city  to  the  Athenians  and  their  al- 
lies ;  that  they  would  leave  all  thofe  ftates  free  who 
were  free  at  the  making  of  the  laft  peace  with  Sparta, 
provided  the  Spartans  would  alfo  leave  all  ftates  free 
who  were  under  their  dominion  ;  and  that  future  dis- 
putes ihould  be  fubmitted  to  arbitration.  In  cafe  thefe 
offers  fliould  be  rejected,  he  advifed  them  to  hazard  a 
war;  telling  them,  that  they  fliould  not  think  they  ran 
that  hazard  for  a  trifle,  or  retain  a  fcruple  in  their 
minds  as  if  a  fmall  matter  moved  them  to  it,  becaufe 
on  this  fmall  matter  depended  their  fafety,  and  the  re- 
putation of  their  conftancy  and  refolution ;  whereas,  if 
they  yielded  in  this,  the  next  demand  of  the  Lacede- 
monians would  be  of  a  higher  nature ;  for  having  Once 
difcovered  that  the  Athenians  were  fubjecl:  to  fear, 
they  would  thence  conclude  that  nothing  could  be  de- 
nied toSparta,  whereas  a  ftiff"  denial  in  this  cafe  would 
teach  them  lo  treat  Athens  for  the  future  on  terms  of 
equality.  He  enforced  thefe  reafons  by  fhowing  that 
their  anceftors  had  always  acted  on  the  like  principles, 
and  in  all  cafes  preferred  their  glory  to  their  eafe,  and 
their  liberty  to  their  poffeflions. 

This  was  the  origin  of  the  Peloponnefian  war, 
which  makes  fo  great  a  figure  in  ancient  hiftory.  The 
immediate  preliminary  to  general  hoftilities  was  an  at- 
tempt of  the  Thebans  to  furprife  Plataea.  With  this 
view  they  fent  Eurymachus  with  300  Thebans  to  affift 
fuch  of  the  Plataeans  as  they  had  drawn  over  to  their 
intereft,  in  making  themfelves  mailers  of  the  place. 
In  this  defign  they  fucceeded  very  well  at  firft,  the 
Platseans  who  had  promifed  to  open  the  gates  keeping 
their  words  exactly,  fo  that  they  were  inftantly  in  pof- 
feffion  of  the  city.  The  other  party,  however,  per- 
ceiving how  fmall  a  number  they  had  to  contend  with, 
unanimoufly  rofe  upon  them,  killing  a  great  many, 
and  forced  the  reft  to  furrender  themfelves  prifoners 
of  war.  Another  party  came  from  Thebes  to  affift 
their  countrymen  ;  but  they  arrived  too  late  :  the  Pla- 
tseans,  however,  forefeeing  that  they  would  wafte  their 
country,  promifed  to  releafe  their  prifoners  if  they 
would  forbear  to  fpoil  their  lands.  On  this  the  The- 
bans withdrew  ;  and  the  Platasans  cruelly  put  to  death 
all  their  prifoners,  to  the  number  of  180,  with  Eury- 
machus their  chief,  alledging  that  they  had  not  pro- 
mifed their  releafe  but  in  cafe  of  peace.  The  Athe- 
nians, as  foon  as  they  had  notice  of  this  attempt  of 
the  Thebans,  caufed  all  the  Boeotians  in  their  terri- 
tory to  be  arrefted ;  and  when  they  nnderftood  how 
the  Platseans  had  delivered  themfelves,  they  fent  a 
great  convoy  of  provifions  to  that  city,  and  a  nume- 
rous body  of  troops  to  efcort  their  wives  and  children 
to  Athens.  • 

Both  parties  now  prepared  in  earneftfor  war,  both 
fent  ambaffadors  to  the  Perfians,  and  both  fought  to 
foufe  their  allies.  Moft  of  the  Greek  ftates  inclined  to 
favour  the  Spartans,  becaufe  they  adfed  on  this  occa- 
fion  as  the  deliverers  of  Greece,  and  becaufe  they  either 
had  been,  or  feared  that  they  would  be,  oppreffed  by 
the  Athenians.  With'  the  Spartans  joined  all  the  Pe- 
loponnefians, except  the  Argives  and  part  of  theA- 
4N  2  chaans; 
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and  Anaftorians,  declared  themfelves  on  their  fide.  On 
the  other  hand,  the  Chians,  Lefbians,  Platseans,  Mef- 
fenians,  Acanianians,  Corcyrians,  Zacynthians,  Cari- 
ans,  Dorians,  Thracians,  moll  part  of  the  iflands,  and 
all  the  Cyclades  excepting  Melos  and  Thera,  with  Eu- 
bcea  and  Samos,  joined  the  Athenians. 

The  Peloponnefian  war  commenced  431  years  before 
Chrifl.  The  Lacedemonian  army  was  affembled  at 
the  Ifthmus,  and  confifted  of  no  lefs  than  60,000  men  ; 
but  before  Archidamus  king  of  Sparta,  who  com- 
manded in  chief,  would  enter  Attica,  he  difpatched  a 
herald  to  Athens.  The  herald  was  fent  back  without 
any  anfwer,  by  which  all  hopes  of  peace  were  cut  off. 
As  Archidamus  was  a  friend  to  Pericles,  the  latter 
apprehended  that  he  might  forbear  plundering  his  e- 
flates.  With  this  he  immediately  acquainted  the  peo- 
ple ;  telling  them  at  the  fame  time,  that  in  fuch  a  cafe 
he  made  a  prefent  of  his  lands  to  the  public.  He  then 
advifed  the  citizens  to  take  no  care  of  defending  their 
country-feats,  but  to  attend  only  to  the  city,  bufy 
themfelves  in  the  equipping  of  fhips,  and  fettle  a 
thorough  refolution  not  to  be  intimidated  with  the  firft 
evils  of  war.  This  propofal  the  Athenians  readily 
complied  with,  and  appointed  Pericles  commander  in 
chief,  with  nine  more  generals  to  aflift  him. 

Trie  firft  year  ;  the  Spartan  army  committed  great 
ravages  in  Attica,  Pericles  having  no  force  capable  of 
oppofing  it,  and  refufing  to  engage  on  difadvantageous 
terms,  notwithftanding  prodigious  clamours  were  raifed 
agaiaft  him  by  his  countrymen.  The  allies,  however, 
had  no  great  reafon  to  boaft  of  the  advantages  they 
gained  this  year:  an  Athenian  fleet  ravaged  the  coafts 
of  Peloponnefus  ;  another  infefted  the  Locrians,  drove 
out  the  inhabitants  of  iEgina,  and  repeopled  the  illand 
from  Athens.  Theylikewife  reduced  Cephalenia,  and 
fome  towns  in  Acarnania  and  Leucas  which  had  de- 
clared for  the  Lacedemonians;  and  in  the  autumn, 
when  the  Peloponnefians  were  retired,  Pericles  enter- 
ing the  Megarian  territory,  did  all  the  mifchief  that 
could  be  expe&ed  from  a  provoked  enemy. 

The  fpring  of  the  fecond  year  was  very  fatal  to  A- 
thens  by  a  dreadful  plague  which  deftroyed  great  num- 
bers of  the  citizens,  while  the  Peloponnefians  under 
Archidamus  wafted  every  thing  abroad.  In  the  midft 
of  thefe  diftreifes,  however,  Pericles  retained  his  cou- 
rage, and  would  fuffer  none  of  his  countrymen  to  llir 
without  the  city,  either  to  efcape  the  plague  or  infeft 
the  enemy.  He  caufed  a  great  fleet  to  be  equipped, 
on  board  which  he  embarked  4000  foot  and  300  horfe, 
with  which  he  failed  to  Epidaurns.  Upon  this  the 
enemy  withdrew  their  forces  out  of  Attica;  but  Peri- 
cles was  able  to  do  no  great  matter  on  accouHt  of  the 
plague,  which  made  fo  great  havock  among  his  men, 
that  he  brought  back  to  Athens  only  1500  of  the  4000 
he  carried  out.  By  this  misfortune  the  Athenians  were 
thrown  into  defpair  ;  they  immediately  fued  for  peace, 
which  the  Spartans  were  now  too  proud  to  grant;  then 
turning  their  ra^e  upon  Pericles,  they  difmilfed  and  fin- 
ed him.  Soon  after,  Pericles's  children  and  almoft 
all  his  relations  died  of  the  plague;  fo  that  this  great 
ftatefman  was  overwhelmed  with  melancholy,  and  for 
fome  time  (hut  himfelf  up  from  public  view :  at  laft, 
through  the  perfuafion  of  Alcibiades  and  fome  others, 


They  received  him 
with  acclamations,  and  at  his  requeft  repealed  the  un- 
juft  law  he  had  made,  whereby  all  the  Athenians  of  the 
half  blood  were  disfranchifed,  and  then  reinflated  him 
in  all  his  former  honours.  Hereupon  he  inrolled  the 
only  fon  he  had  left,  who  before  had  been  counted  a 
baftard  on  account  of  his  mother  being  a  Milefian. 

This  year  alfo  the  ifland  of  Zacynthus  was  wafted 
by  the  Peloponnefians ;  and  the  city  of  Potidaea  fub- 
mitted  to  the  Athenians,  after  the  inhabitants  had  been 
driven  to  fuch  extremity  as  to  feed  upon  human  flefh. 
The  Athenians  permitted  the  men  to  depart  with  one 
garment,  and  the  women  with  two ;  after  which,  the 
town  was  repeopled  by  a  colony  from  Athens. 

The  third  year  of  the  Peloponnefian  war  was  re- 
markable for  the  death  of  the  great  Pericles,  who  was 
taken  off  by  the  plague.  Plataea  was  alfo  befieged  by 
Archidamus;  but  without  fuccefs,  even  though  the 
greatefl  part  of  it  was  fet  on  fire,  the  Platseans  refol- 
ving  to  fubmit  to  every  kind  of  mifery  rather  than 
abandon  the  Athenian  caufe.  In  the  end,  therefore, 
the  king  of  Sparta  was  obliged  to  turn  the  fiege  into  a 
blockade;  and  having  thrown  up  an  entrenchment  for- 
tified with  a  deep  ditch,  he  left  a  fufficient  number  of 
men  to  guard  his  lines,  and  then  returned  back  to  Pe- 
loponnefus. 

The  following  fummer  the  Peloponnefians  under  the 
command  of  Archidamus  invaded  Attica,  where  they 
wafted  every  thing  with  fire  and  fword ;  at  the  fame 
time  the  whole  ifland  of  Lefbos,  except  the  diftrift  of 
Methymna,  revolted  from  the  Athenians,  who  here- 
upon inverted  the  city  of  Mitylene.  All  this  time  the 
city  of  Platasa  was  blocked  up  by  the  Peloponnefians; 
and  its  inhabitants  being  now  greatly  diftreffed  for  want 
of  provifions,  the  garrifon,  confilting  of  400  natives 
and  80  Athenians,  came  to  the  defperate  refolution  of 
forcing  a  paffage  through  the  enemy's  lines.  When  they 
came  to  attempt  this,  however,  many  of  them  were  in- 
timidated :  but  300  perfilled  in  their  refolution ;  and 
of  thefe  212  got  fafe  through  and  marched  to  Athens, 
but  the  reft  were  compelled  to  retire. 

In  the  beginning  of  the  fifth  year,  the  Peloponne- 
fians fent  40  fhips  to  the  relief  of  Mitylene ;  but  with- 
out effecl:,  for  the  place  had  furrendered  before  the 
fleet  could  come  to  its  affiftance.  Paches,  the  Athe- 
nian commander,  likewife  chafed  away  the  Peloponne- 
fian fleet  upon  its  arrival ;  and  returning  to  Lefbos  fent 
the  Lacedemonian  minifler,  whom  he  found  in  Mity- 
lene, together  with  a  deputation,  to  Athens.  On  their 
arrival  the  Lacedemonian  was  immediately  put  to 
death;  and  in  a  general  afTembly  of  the  people,  it  was 
refolved,  that  all  the  Mitylenians  who  had  arrived  at 
man's  eflate  fhould  be  put  to  death,  and  the  women 
and  children  fold  for  (laves.  The  next  day,  however, 
this  cruel  decree  was  reverfed,  and  a  galley  fent  with 
all  expedition  to  countermand  thefe  bloody  orders. 
This  laft  veflel,  however,  could  not  get  before  the  o- 
ther:  but  Paches,  being  a  man  of  great  humanity,  had 
taken  a  day  to  confider  on  the  orders  he  had  received  ; 
during  which  time  the  laft  mentioned  galley  arrived  ; 
in  confequence  of  which,  only  about  1000  of  the  molt 
forward  rebels  were  put  to  death  ;  the  walls  of  the  city 
were  alfo  demolifhed,  their  fhips  taken  away,  and  their 
lands  divided  among  the  Athenians,  who  let  them  again 
to  their  old  matters  at  very  high  rents.  The  fame  fum- 
mer 
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mer  the  Athenians  feized  the  ifland  of  Minoas,  lying 
over  againft  the  territory  of  Megara:  and  likewife 
the  port  Nifasa,  which  laft  they  fortified,  and  it  proved 
afterwards  a  place  of  the  utmofl  importance  to  them. 
At  this  time  alfo  the  Platazans,  driven  to  the  laft  extre- 
mity, furrendered  to  the  Lacedemonians,  by  whom 
they  were,  to  the  number  of  208,  including  25  Athe- 
nians, put  to  death,  and  their  women  fold  for  flaves. 
Their  city  was  foon  after  razed  by  their  implacable  ene- 
mies the  Thebans,  who  left  only  an  inn  to  fhow  where 
it  flood.  The  fame  of  Plataea,  however,  induced  A- 
lexanderthe  Great  afterwards  to  rebuild  it. 

In  this  year  happened  the  famous  fedition  of  Cor- 
cyra, whence  other  feditions,  when  their  effects  ren- 
dered them  terrible,  have  been  called  Corcyrian.  It 
hath  been  already  obferved,  that  the  war  between  the 
Corcyrians  and  Corinthians  brought  on  the  general  war 
throughout  Peloponnefus.  A  great  number  of  Corcy- 
rians were  in  the  beginning  of  this  war  carried  away 
prifoners  into  Peloponnefus,  where  the  chief  of  them 
were  very  well  treated,  bnt  the  reft  fold  for  flaves.  The 
reafon  of  this  conduct  of  the  Corinthians  was  a  defign 
they  had  formed  of  engaging  thefe  Corcyrians  to  in- 
fluence their  countrymen  to  fide  with  them  and  their 
allies.  With  this  view  they  treated  them  with  all  ima- 
ginable lenity  and  tendernefs,  inftilling  into  them  by 
degrees  an  hatred  of  democratic  government  ;  after 
■which  they  were  told,  that  they  might  obtain  their  li- 
berty upon  condition  of  ufing  all  their  influence  at  home 
in  favour  of  the  allies,  and  to  the  prejudice  of  Athens. 
This  the  Corcyrians  readily  promifed,  and  endeavoured 
to  perform.  At  firft,  thofe  who  were  for  an  arifto- 
cracy  prevailed,  and  murdered  all  thofe  of  the  oppofite 
party  that  fell  into  their  hands,  in  which  they  were  af- 
fifted  by  a  fleet  of  Peloponnefians  :  but  the  Athenians 
fending  firft  one  fleet  and  then  another  to  the  affiftance 
ef  the  diftreffed  party,  the  Peloponnefians  were  forced 
to  withdraw  ;  after  which,  the  democratic  party  fuffi- 
ciently  revenged  themfelves,  and  deftroyed  their  anta- 
gonifts  without  mercy.  The  worft  of  all  was,  that, 
this  example  once  fet,  the  feveral  ftates  of  Greece  felt 
in  their  turns  the  like  commotions,  which  were  always 
heightened  by  agents  from  Sparta  and  Athens  ;  the 
former  endeavouring  to  fettle  ariftocracy,  and  the  lat- 
ter democracy,  wherever  they  came. 

While  the  Athenians  were  thus  engaged  in  a  war 
wherein  they  were  already  overmatched,  they  foolifhly 
engaged  in  a  new  one,  which  in  the  end  proved  more 
fatal  than  all  the  reft.  The  inhabitants,  of  Sicily  were 
fplit  into  two  factions  ;  the  one  called  the  Doric,  at 
the  head  of  which  was  the  city  of  Syracufe  ;  the  other 
the  Ionic,  which  owned  the  Leontines  for  their  chiefs : 
the  latter  perceiving  themfelves  too  weak  without  fo- 
reign aid,  fent  one  Georgias,  a  celebrated  orator,  to 
apply  to  Athens  for  relief  ;  and  he  by  his  fine  fpeeches 
fo  captivated  the  giddy  and  inconftant  Athenians,  that 
they  ran  headlong  into  a  war  which  they  were  unable 
to  maintain,  while  engaged  with  all  the  Peloponne- 
fians. Enticed  by  this  new  profpec~t,  therefore,  and 
grafping  at  the  conquefl  of  Sicily,  as  well  as  of  all 
Greece,  they  fent  a  fleet  to  the  affiftance  of  the  Le- 
ontines, under  the  command  of  LachetesandChabrias; 
and  they  were  no  fooner  failed,  than  another  fleet 
for  the  fame  purpofe  was  begun  to  be  fitted  out.  All 
this  time  the  plague  continued  to  rage  with  great  vio- 


lence at  Athens,  cutting  off  this  year  4CO0  citizens, 
befides  a  much  greater  number  of  'the  meaner  fort  of 
people. 

The  fixth  year  of  the  Peloponnefian  war  was  remark- 
able for  no  great  exploit :  Agis  the  fon  of  Archida- 
mus,  king  of  Sparta,  aflembled  an  army  in  order  to  in- 
vade Attica,  but  was  prevented  from  fo  doing  by  many 
great  earthquakes  which  happened  throughout  Greece. 
The  next  year,  however,  he  entered  Attica  with  his 
army,  while  the  Athenians  on  their  part  fent  a  fleet 
'under  the  command  of  Demoflhenes,  toinfeft  the  coafls 
of  Peloponnefus.  As  this  fleet  pafTed  by  Laconia,  the 
commander  took  notice  that  the  promontory  of  Pylus, 
which  was  joined  to  the  continent  by  a  narrow  neck  of 
land,  had  before  it  a  barren  ifland  about  two  miles  in 
circumference,  in  which,  however,  there  was  a  good 
and  fafe  port,  all  winds  being  kept  off  by  the  head- 
land, or  by  the  ifle.  Thefe  advantages  made  him  ap- 
prehend, that  a  garrifon  left  here  would  give  the  Pelo- 
ponnefians fo  much  trouble,  that  they  would  find  it  more 
advifeable  to  protect:  their  own  country  than  to  invade 
that  of  their  neighbours.  Accordingly,  having  raifed 
a  ftrong  fortification,  he  himfelf  with  five  fhips  flaid 
to  defend  it,  while  the  reft  of  the  fleet  proceeded  on 
their  intended  expedition.  On  the  news  of  this  event, 
the  Peloponnefian  army  immediately  returned  tobefiege 
Pylus.  When  they  arrived  before  the  place  they  took 
pofleffion  of  the  harbour,  and  thencaufed  a  chofen  body 
of  Spartans  to  take  pofTeffion  of  the  ifland  of  Sphacfle- 
ria,  after  which  they  attacked  the  fort  with  great  vi- 
gour. Demoflhenes  and  his  garrifon  defended  them- 
felves with  great  valour ;  and  an  Athenian  fleet  arriving 
very  feafonably,  offered  battle  to  the  Peloponnefian 
fleet.  This  being  refufed,  the  Athenians  boldly  failed 
into  the  harbour,  broke  and  funk  moft  of  the  veflels 
therein,  after  which  they  befieged  the  Spartans  in 
Sphacteria.  The  Peloponnefians  now  began  to  treat 
with  their  enemies,  and  a  truce  was  concluded  during 
the  time  that  negociations  were  carried  on  at  Athens. 
One  of  the  articles  of  this  truce  was,  that  the  Pelopon- 
nefians fhould  deliver  up  all  their  fhips,  on  condition  of 
having  them  punctually  returned  in  cafe  the  treaty  did 
not  take  effect.  The  Athenians  having  heard  the 
Spartan  ambaffadors,  were  inclined  to  put  an  end  to 
this  deftructive  war :  but  Cleon,  one  of  their  orators, 
a  warm  and  obftinate  man,  perfuaded  his  countrymen 
to  infift  on  very  unreafonable  terms ;  upon  which  the 
ambaffadors  returned,  and  by  fo  doing  put  an  end  to 
the  truce.  The  Peloponnefians  then  demanded  their 
vefTels  ;  but  the  Athenians  refufed  to  deliver  them,  un- 
der pretence  of  their  having  broke  the  truce. 

Hoftilities  being  thus  recommenced  on  both  fides, 
the  Lacedemonians  attacked  the  Athenians  at  Pylus, 
while  the  latter  attacked  the  Spartans  at  Sphacteria. 
The  Spartans,  though  but  an  handful  of  men  and  under 
every  imaginable  difconragement,  behaved  with  fuch 
bravery,  that  the  fiege  proceeded  very  flowly,  fb  that 
the  people  of  Athens  became  very  uneafy.  They  be- 
gan then  to  with  they  had  embracced  the  offers  of  the 
Spartans,  and  to  rail  vehemently  againfl  Cleon,  who, 
to  excufe  himfelf,  faid,  it  would  be  eafy  for  the  general 
of  the  forces  they  were  at  that  time  fending,  to  attack 
the  Spartans  in  the  ifle,  and  reduce  them  at  once.  Ni- 
cias,  who  had  been  appointed  to  this  command,  replied, 
that  if  Cleon  believed  he  could  do  fuch  great  things, 
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lie  would  do  well  to  go  thither  in  perfon  :  the  latter, 
imagining  this  only  meant  to  try  him,  faid  he  was 
ready  to  go  with  all  his  heart ;  whereby  Nicias  catched 
him,  and  declared  that  he  had  reliuqiiifhed  his  charge. 
Cleon  thereupon  faid,  that  he  was  no  general  :  but 
Nicias  told  him  that  he  might  become  one  ;  and  the 
people,  pleafed  with  the  coutroverfy,  held  the  orator 
to  his  word.  Cleon  then  advancing,  told  them  he  was 
fo  little  afraid  of  the  enemy,  that,  with  a  very  inconfi- 
derable  force,  he  would  undertake,  in  conjunction  with 
thofe  already  at  Pylus,  to  bring  to  Athens  the  Spartans 
who  gave  them  fo  much  trouble  in  20  days.  The  peo- 
ple laughed  at  thcfe  promifes  :  however,  they  furnifhed 
him  with  the  troops  he  defired;  and  to  their  furprife, 
Cleon  brought  the  Spartans  prifbners  to  Athens  within 
the  time  appointed. 

This  fummer,  likewife,  an  Athenian  fleet  was  fentto 
Sicily,  with  inftruftions  to  put  in  at  Corcyra,  and  afllft 
the  government  againft  the  Lacedemonian  faction 
which  ftill  fnbfifted  in  that  ifland.  This  they  effectually 
performed  ;  for  by  their  means  the  exiles  fell  into  the 
hands  of  the  other  party  :  thefe  they  imprifoned  ;  and 
then  drew  them  out  by  20  at  a  time,  to  fuffer  death, 
which  was  inflicted  with  all  the  circumftances  of 
cruelty  that  party-rage  could  fuggeft.  When  only  60 
remained,  they  intreated  the  Athenians  to  put  them 
to  death,  and  not  to  deliver  them  up  to  their  country- 
men :  but  upon  this  the  Corcyrians  furrounded  the 
place  where  they  were  confined,  endeavouring  to  bury 
them  under  their  dans  ;  upon  which  the  unhappy  cap- 
tives all  put  an  end  to  their  own  lives. 

In  the  eighth  year  Nicias  reduced  theifle  of  Cythera 
on  the  coaft  of  Laconia  :  as  likewife  Thyrsea,  on  the 
confines  of  that  country.  The  latter  had  been  given 
to  the  j^ginetans  when  expelled  from  their  own  coun- 
try by  the  Athenians  :  and  they  were  now  condemned  to 
death,  as  inveterate  enemies  of  the  Athenian  ftate  and 
nation — In  Sicily,  one  Hermocrates  of  Syracnfe  per- 
fuaded  all  the  inhabitants  of  the  ifland  to  adjuft  their 
differences  among  themf elves  ;  upon  which  the  Athe- 
nian generals  returned  home,  and  for  fo  doing  two  of 
them  were  baniihed,  and  the  third  fentenced  to  pay  a 
heavy  fine. 

The  Athenians  next  laid  fiege  to  Megara  under  the 
conduct  of  Hippocrates  and  Demofthenes  ;  but  Brafi- 
das  a  Spartan  general  coming  to  its  relief,  a  battle  en- 
fued,  by  which,  though  neither  party  got  the  better, 
the  Lacedemonian  faction  prevailed  in  Megara,  and 
many  who  favoured  the  Athenians  were  forced  to  wiih- 
"  draw.  After  this,  fnch  as  had  been  baniihed  for  ad- 
hering to  the  Lacedemonians  were  allowed  to  return, 
on  their  taking  an  oath  to  forget  what  was  pad,  and 
attempt  nothing  that  might  difturb  their  country.  As 
foon  as  they  were  fettled,  however,  they  forgot  their 
oath  ;  and  caufing  100  of  thofe  who  were  moft  obnoxi- 
ous to  be  apprehended,  forced  the  people  to  condemn 
them  to  death.  They  then  changed  the  whole  form  of 
government,  introduced  an  oligarchy,  and  pollened 
themfelves  of  the  fupreme  power. 

In  Bceotia  fome  commotions  were  raifed  in  favour  of 
the  Athenians  ;  but  their  generals  Hippocrates  and 
Demofthenes  being  defeated  by  the  oppofite  party,  all 
hopes  ceafed  of  the  Athenian  power  being  eltablifhed 
in  Bceotia.  In  the  mean  time  Brafidas  reduced  the  ci- 
ty of  Amphipolis,  which  greatly  alarmed  the  Atheni- 


ans, who  thereupon  fent  new  fupplies  of  men,  money,     Attica, 
and  (hips  to  the  Macedonian  coaft;  but  all  their  care         " 
could  not  prevent  a  great  defertion  from  their  intereft 
in  thofe  parts-,  where  the  valour  and  conduct  of  Bra- 
fidas carried  all  before  him.  139 

In  the  ninth  year,  the  Spartans  made  new  propofals  Ninth  year, 
of  peace,  which  the  Athenians  were  now  more  inclined  A  trace 
to  accept  than  formerly  ;  and  finding  their  affairs  very  co°'""k<1 
much  unfettled  by  the  lofs  of  Amphipolis,  a  truce  for  an    ro 
a  year  was  quickly  agreed  on,  while  negociations  were 
in  the  mean   time  carrying  on  for  a  general  peace. 
This  pacific  fcheme,  however,  was  very  foon  over- 
thrown by  the  following  accident  in  Thrace.  The  city 
of  Scione,  and  that  of  Menda,  revolted  to  Brafidas; 
who,  knowing  nothing  of  the  truce,  fought  to  draw  o- 
ver  Potidsea  alio.  The  Athenians,  pretending  that  Scione 
revolted  two  days  after  the  truce  was  concluded,  made 
heavy  complaints,  afferting  that  this  was  a  breach  of 
the  truce,  and  that  both  it  and  Menda  fhould  be  re- 
ftored  to  them.     This  not  being  effected  by  negocia- 
ations,  an  army   was  fent  againft  the  two  cities,  by 
which  Menda  was  reduced;  butScionemaking  an  obfti- 
nate  defence,  the  fiege  was  turned  into  a  blockade.  140 

In  the  tenth  year,  Brafidas  made  an  attempt  upon  Tenth  year 
Potidaea ;  which  having  failed,  the  Athenians  began  to  Cleon  dc- 
recover  fome  courage.     The  truce  expiring  on  the  day  feM,te?^ 
of  the  Pythian  games,  Cleon  perfuaded  the  Athenians  ™'rfyj 
to  fend  an  army  into  Thrace  under  his  command. 
It  confided  of  1200  foot  and  300  horfe,  all  Athenian 
citizens,  who  embarked  on  board  30  galleys.     Bra- 
fidas had  an  army  much  inferior ;  but  obferving  that 
the  Athenian  general  was  become  carelefs,  and  ne- 
glected difcipline,  he  attacked  him.  In  this  engagement 
Cleon  was  killed,  and  the  Athenians  defeated  with  the 
lofs  of  600  men,  while  the  Spartans  loft  only  feven ; 
but  among  thefe  was  their  great  commander  Brafidas, 
whofe  death  affected  them  almoft  as  much  as  the  lofs  of 
their  army  did  the  Athenians.  i4r 

As  the  death  of  Cleon  deprived  the  Athenians  of  A  fifty 
one  of  their  beft  fpeakers,  and  one  who  had  been  very  years  peace 
induftrious  in  promoting  the  war,  they  were  now  much 
more  difpofed  than  formerly  to  hearken  to  terms  of  ac- 
commodation. Ainongft  the  Spartans,  too,  there  was  a 
party,  at  the  head  of  whom  was  Pliftonax  their  king, 
who  earneftly  wilhed  for  peace ;  and  as  Nicias  laboured 
no  lefs  affiduoufly  at  Athens  to  bring  about  this  de- 
finable event,  a  peace  was  at  laft  concluded  for  fifty 
years  between  the  two  nations.  The  conditions  were, 
that  a  reftimtion  of  places  and  prifoners  lhould  be  made 
on  both  fides;  excepting  that  Nifcea  fhould  remain  to 
the  Athenians,  who  had  taken  it  from  the  Megarians; 
and  that  Platxa  fhould  continue  with  the  Thebans,  be- 
caufe  they  abfolutely  would  not  give  it  np.  The  Boeo- 
tians, Corinthians,  and  Megarians,  refufed  to  be  in- 
cluded in  this  peace  :  but  the  reft  of  rheallies  yielded  to 
it ;  and  it  was  accordingly  ratified,  receiving  the  name 
of  the  Nician  peace,  from  Nicias  who  had  fo  vigoroufly 
promoted  it.  i4a 

By  this  means,  however,  tranquillity  was  far  from  New  dif- 
being  reftored.  Such  of  the  ftates  of  Peloponnefus  as  contents, 
were  diflatisfied,  began  immediately  to  league  among 
themfelves,  and  to  fet  on  foot  a  new  confederacy,  the 
head  of  which  was  to  be  the  ftate  of  Argos.  The  La- 
cedemonians, too,  found  it  impofiible  to  perform  ex- 
actly the  articles  of  agreement;  the  city  of  Amphipolis 
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Attica,     in  particular,  abfolutely   refufed    to  return  under  the 

s/ '  Athenian  government ;  for  which  reafon  the  Athenians 

refufed  to  evacuate  Pylus.     In  the  winter,  new  nego- 
ciations  were  entered  into  on  all  fides,  but  nothing 
determined,  and  univerfal  murmuring  and  difcontent 
Heighten-  took  place.     Thefe  difcontents  were  not  a  little  height- 
ed  by  Al-    ened  by  Alcibiades,  who  now  began  to  rival  Nicias, 
and,  perceiving  the  Lacedemonians  made  their  court 
moftly  to  his  rival,  took  all  opportunities  to  incenfe  his 
countrymen  againlt  that  nation.     Nicias,  on  the  other 
hand,  who  wiftied  for  nothing  fo  much  as  a  peace,  ufed 
all  his  endeavours  to  bring  about  a  reconciliation.  The 
artifices  of  Alcibiades,  however,  added  to  the  turbulent 
and  haughty  difpofition  of  both  nations,  rendered  this 
impoffible  ;  fo  that  though  Nicias  went  on  purpofe  to 
Sparta,  he  returned  without  doing  any  thing. 
•  Alcibiades  having  thus  difpofed  every  thing  accord- 
furesforthe  jng  t0  nis  wj(hes>  and  a  war  being  inevitable,  he  began 
fafetyof      to  take  the  molt  prudent  methods  for  preferving  his 
mca'       country  in  fafety.     With   this  view  he  entered  into  a 
lengue  for  100  years  with  the  Argives,  which  he  hoped 
would  keep  the  war  at  a  diflance  :  he  next  patted  over 
into  the  territories  of  Argos,  at  the  head  of  a  confider- 
able  army;  and  laboured,  both  at  that  city  and  at  Pa- 
trae,  to  perfuade  the  people  to  build  walls  to  the  fea, 
fo  that  they  might  the   more  eafily  receive  affiftance 
from  the  Athenians.     But  though  great   preparations 
for  war  were  now  made,  nothing  was  undertaken  this 
year;  only  the  Argives  thought  to  have  made  them- 
felves  mafters  of  Epidaurus,.  kit  were  hindered  by  the 
14J       Lacedemonians  putting  a  garrifon  into  it. 
Fourteenth      Thencxtyear,  (the  14th  afterthe  Peloponnefian  war 
year.  War  was  firft  begun)  a  Spartan  army,  under  the  command 
renewed.     0f  Agis,  entered  the  territory  of  Argos  where  the  con- 
federate army  lay  ;  but  juft  as  the  engagement  was  a- 
bout  to  begin,  a  truce  was  fnddenly  concluded  by  two 
of  the  Argive  generals  and  the  king  of  Sparta.     With 
this  neither  party  was  pleafed,  and  both  the  king  and 
generals  were  very  ill  treated  by  their  citizens.     On 
146       the  arrival  of  fome  frelh  troops  from  Athens,  therefore, 
Athenians,  the  Argives  immediately  broke  the  trace :  but  the  al- 
&c.  defeat-  \lei  army  was  foon  after  defeated  with  great  (laughter 
'  by  Agis  ;  notwithstanding  which,  however,  the  Eleans 

and  Athenians  inverted  Epidaurus.  In  the  winter,  a 
itrong  party  in  Argos  joined  the  Lacedemonians;  in 
confeqnence  of  which  that  city  renounced  her  alliance 
with  Athens,  and  concluded  ono  with  Sparta  for  50 
years.  In  compliment  to  their  new  allies,  alfo,  the 
Argives  abolilhed  democracy  in  their  city,  eftablilhing 
an  ariftocracy  in  its  place,  and  affifted  the  Lacedemo- 
nians with  a  confiderable  body  of  troops  to  force  the 
Sicyonians  to,  do  the  fame. 

In  the  beginning  of  the  15th  year,  the  Argives,  with 
a  levity  feemingly  natural  to  all  the  Greeks,  renounc- 
ed their  alliance  with  Sparta,  abolilhed  ariftocracy, 
drove  all  the  Lacedemonians  out  of  the  city,  and  re- 
newed their  league  with  Athens.  The  Athenians,  in 
the  mean  time,  being  convinced  of  the  treachery  of 
Perdiccasking  of  Macedon,  renounced  their  alliance 
with  him,  and  declared  war  againft  him. 

Next  year  Alcibiades  terminated  the  difpntes  in  the 
year.   Me-  c;ty  of  Argos,   by  the  banifhment  of  the  Spartan  fac- 
los  reduced  l^on  .  after  wnjcn  he  failed  to  the  ifland  of  Melos, 
fey  the  A-   w[Vofe  inhabitants  had  a&ed  with  the  greateft  invete- 
racy  againft  his  countrymen :  perceiving,  however,  that 
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the  reduction  of  the  ifland  would  be  a  work  of  time,  he 
left  a  confiderable  body  of  forces  there,  and  returned 
to  Athens.  In  his  abfence  the  capital  of  Melos  fur- 
rendered  at  difcretion,  and  the  inhabitants  were  treat- 
ed with  the  utmoft  cruelty ;  all  the  men  capable  of 
bearing  arms  being  flaughtered,  and  the  women  and 
children  carried  into  captivity. 

In  the  beginning  of  the  17th  year,  Nicias  was  ap- 
pointed commander  of  an  expedition  againft  the  Syra- 
enfans,  along  with  Alcibiades  and  Lamachus  as  col- 
leagues. But  while  the  neceflary  preparations  were  mak- 
ing, all  things  were  thrown  into  confulion  by  the  de- 
facing of  the  Hermae,  or  flatues  of  Mercury,  of  which 
there  was  a  great  number  in  the  city.  The  authors  of 
this  facrilege  could  by  no  means  be  difcovered,  though 
rewards  were  offered  for  this  purpofe  ;  at  laft  the  fufpi- 
cion  fell  upon  Alcibiades  ;  and  for  this  weighty  reafon 
he  was  commanded  to  return  from  Sicily  to  take  his 
trial.  Alcibiades,  however,  knew  the  temper  of  his 
countrymen  too  well  to  trtift  himfelf  to  their  mercy; 
and  therefore,  inftead  of  returning  to  Athens,  be  fled 
immediately  to  Sparta,  where  he  met  with  a  gracious 
reception;  while  the  infatuated  Athenians  were  fe- 
verely  punifhed  by  the  lofs  of  their  armies,  generals, 
and  fleet,  in  Sicily,  which  the  fuperior  abilities  of  AU- 
cibiades  would  in  all  probability  have  prevented. 

The  19th  and  20th  years  of  the  war  were  fpentby 
the  Athenians  in  equipping  a  new  fleet  in  order  to  re- 
pair their  vafl  loffes  :  but  Alcibiades  hurt  their  interefts 
very  much,  by  perfuading  Tiffapherncs  the  Perfian 
to  league  with  the  Spartans  againft  them  ;  at  the  fame 
time  he  perfuaded  feveral  of  the  Ionian  ftates  to  revolt 
from  Athens,  but  they  were  in  a  fhort  time  obliged  a- 
gain  to  fubmit.  Notwithftanding  all  thefe  fervices, 
however,  Alcibiades  had  rendered  himfelf  fo  hateful  to 
Agis  by  debauching  his  wife,  that  he  foon  found  him- 
felf obliged  to  fly  to  the  Perfians,  where  TiffapheFnes 
gave  him  a  very  favourable  reception,  and  profited 
much  by  his  advice,  which  was  to  let  the  Greeks  wea- 
ken one  another  by  their  mutual  wars,  and  that  the 
Perfians  ought  never  to  fee  one  ftate  totally  deftroyed, 
but  always  to  fupport  the  weaker  party. 

When  Tiffaphernes  had  acquiefced  with  thefe 
counfels,  Alcibiades  privately  wrote  to  fome  of  the 
officers  in  the  Athenian  army  at  Samos,  that  he  had 
been  treating  with  the  Perfians  in  behalf  of  his  coun- 
trymen, but -did'  not  choofe  to  return  till  the  demo- 
cracy (hould  be  abolilhed  ;  and  to  incline  the  citizens  to 
comply  with  this  meafure,  he  told  them  that  the  Per- 
fian king  difliked  a  democracy,  but  would  immediately 
affift  them  if  that  was  abolifhed,  and  an  oligarchy  e- 
rected  in  its  itead. 

On  the  arrival  of  Pifander  and  other  deputies  from 
the  army,  with  the  propofals  of  Alcibiades,  the  Athe- 
nians without  hefitation  refolved  to  overturn  that  de- 
mocracy which  they  had  all  along  fo  flremtoiilly  He- 
fended.  The  iflue  of  their  prefent  debates  was,  that 
Pifander  with  ten  deputies  fhould  return  to  Alci- 
biades, in  order  to  know  on  what  terms  the  king  of 
Perfia  would  make  an  alliance  with  them  ;  but  that 
cunning  Athenian  having  perceived  that  Tiflaph ernes 
was  by  110  means  difpofed  to  affift  the  Athenians  on 
account  of  their  having  been  lately  fuccefsful,  hefet 
up  fuch  high  demands  in  the  king  of  Perfia's  name, 
that  the  Athenians  of  themfelves  broke  off  the  treaty, 
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and  thus  Alcibiades  prcferved  the  friendfliip  of  both 
parties. 

Pifander  having  engaged  the  army  at  Samos  in  his 
fcheme  of  overturning  democracy,  that  form  of  go- 
vernment was  aboliflied  firft  in  the  cities  fubject  toA- 
thens,  and  laftly  in  the  capital  itfelf.  Pifander's  new 
fcheme  was,  That  the  old  form  of  government  fliould 
be  totally  diflblved :  that  five  prytanes  fliould  be  elect- 
ed :  that  thefe  five  fliould  choofe  100;  and  that  each 
of  the  hundred  fliould  choofe  three  :  that  the  400  thus 
elected  fliould  become  a  fenate  with  full  power ;  but 
fliould  occafionally  confult  with  5000  of  the  molt  weal- 
thy citizens,  who  fliould  thenceforward  be  efteemed 
only  the  people ;  and  that  no  authority  fliould  remain 
with  the  lowed:  clafs.  Though  the  people  were  not 
very  fond  of  this  change,  thofe  who  conducted  it, 
being  men  of  great  parts  found  means  to  eftablifti  it 
by  force  ;  for  when  the  people  were  gone  out  of  the 
city  to  their  ordinary  employments,  the  400,  hav- 
ing each  a  dagger  concealed  under  his  vert,  attend- 
ed by  a  guard  of  120  men,  entered  the  fenate-houfe, 
diflblved  the  old  fenate,  and  without  ceremony  turn- 
ed them  out ;  after  which  the  commons,  not  knowing 
whom  to  fubmit  to,  or  to  whom  to  apply,  made  no 
oppofition. 

The  firft  ftep  of  the  new  governors  was  to  deftroy 
all  their  enemies  ;  who,  however,  were  not  very  nu- 
merous, fo  that  little  blood  was  filed.  They  next  fent 
ambafladors  to  Agis  to  fue  for  peace;  but  he,  taking 
for  granted  that  the  Athenians  would  never  defend  an 
oligarchy,  gave  no  anfwer  to  the  ambafladors,  but  im- 
mediately marched  towards  the  capital  with  adefign  to 
attack  it.  On  his  arrival,  however,  he  was  quickly 
Convinced  of  his  miftake,  being  repulfed  with  lofs,  and 
obliged  to  retire  to  his  old  poit. 

In  the  mean  time  the  Athenian  army  declared  again 
for  a  democracy,  and  having  recalled  Alcibiades,  in- 
verted him  with  full  power,  and  infilled  on  his  imme- 
diate return  to  Athens  to  reftore  the  ancient  govern- 
ment. This  meafure  he  refufed  to  comply  with,  and 
perfuaded  them  to  flay  where  they  were,  in  order  to 
fave  Ionia :  he  alfo  prevailed  on  them  to  allow  fome 
deputies,  who  had  been  fent  from  the  new  gover- 
nors of  Athens,  to  come  and  deliver  their  meffage. 
To  thefe  deputies  Alcibiades  replied,  that  they  fliould 
immediately  return  to  Athens,  and  acquaint  the  400, 
that  they  were  commanded  immediately  to  refign  their 
power  and  reftore  the  fenate ;  but  that  the  5000 
might  retain  theirs,  provided  they  ufed  it  with  mo- 
deration. 

By  this  anfwer  the  city  was  thrown  into  the  utmoft 
confufion ;  but  the  new  government  party  prevailing, 
ambafladors  were  difpatched  to  Sparta  with  orders  to 
procure  peace  on  any  terms.  This,  however,  was  not 
to  be  effe&ed;  and  Phrynicus,  the  head  of  the  em- 
bafly,  and  likewife  of  the  new  government  party,  was 
murdered  on  his  return.  After  his  death,  Theramenes 
the  head  of  the  other  party,  feized  the  chiefs  of  the 
400;  upon  which  a  tumult  enfued  that  had  almoft  prov- 
ed fatal  to  the  city  itfelf.  The  mob,  however,  being 
at  laft  difperfed,  the  400  aflembled,  though  in  great 
fear,  and  fent  deputies  to  the  people,  promifing  to  fet 
all  things  to  rights.  In  confequence  of  this  deputa- 
tion, a  day  was  appointed  for  convoking  a  general  af- 
fembly,  and  fettling  theftate;  but  when  that  day  came, 
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ed  in  view,  and  fleered  directly  for  Salamis.    Thus  all ' ' 

was  again  thrown  into  confufion  ;  for  the  people,  in- 
ftead  of  deliberating  on  the  fubject  propofed,  ran  in 
crowds  down  to  the  port,  and  perceiving  the  Spartans 
made  towards  Eubcea,  a  fleet  of  36  fliips  was  immedi- 
ately difpatched  under  the  command  of  Thymochares,       Is  j 
to  engage  the  enemy.     This  fleet  was  utterly  defeated,  Athenian 
22  of  the  Athenian  fliips  being  taken,  and  moil  of  the  fleet  de- 
others  funk  or  difabled  ;  but  what  was  worfe,  this  de-  ftroyedby 
feat  was  followed  by  the  revolt  of  all  the  country  of tlle  sPar" 
Eubcea  except  Orcus. 

When  thefe  difmal  tidings  arrived  at  Athens,  every 
thing  was  given  up  for  loft  ;  and  had  the  Lacedemo- 
nians taken  this  opportunity  of  attacking  the  city, 
they  had  undoubtedly  fucceeded,  and  thus  put  an  end 
to  the  war  :  but  being  at  all  times  flow,  efpecially  in 
naval  affairs,  they  gave  the  Athenians  time"  to  efquip  a 
new  fleet,  and  to  retrieve  their  affairs.  One  good  ef- 
feft  of  this  difafter,  however,  was  the  putting  an  end 
for  a  time  to  the  internal  diflenfions  of  this  turbulent 
people  ;  infomuch  that  Thucydides  the  hiftorian  is  of 
opinion,  that  the  republic  never  enjoyed  fo  much  quiet 
as  at  this  time.  157    . 

Alcibiades  now  fliowed  his  abilities  and  inclination  Exploiu  of 
to  ferve  his  country  in  an  eminent  manner.  By  his  Alcibiades. 
intrigues  he  fo  effectually  embroiled  the  Perfians  and 
Peloponnefians  with  each  other,  that  neither  party 
knew  whom  to  trull.  Thrafybulus,  with  55  fliips, 
gained  a  victory  over  the  Peloponnefian  fleet  confifting 
of  73  :  after  which  he  took  8  galleys  coming  from  By- 
zantium j  which  city  had  revolted  from  the  Athenians, 
but  was  foon  after  taken,  and  the  inhabitants  feverely 
fined.  The  fleet  being  afterwards  joined  by  Alcibi- 
ades, nine  more  of  the  Peloponnefian  galleys  were  ta- 
ken, the  Halicarnaflians  were  conftrained  topay  a  large 
fum  of  money,  and  Cos  was  ftrongly  fortified  ;  which 
tranfactions  ended  the  21ft  year  of  the  Peloponnefian 
war. 

In  the  fucceedirig  years  of  this  famous  war,  the  A- 
thenians  had  at  firft  great  advantages.     Thrafybulus 
gained  a  fignal  victory  at  fea  ;  and  Alcibiades  gained 
two  victories,  one  by  fea  and  another  by  land,  in  one 
day,  took  the  whole  Peloponnefian  fleet,  and   more       ijg 
fpoil  than  his  men  could  carry  away.     The  Spartans  The  Spar- 
were  now  humbled  in  their  turn,  and  fued  for  peace  ;  tans  fue  for 
but  the  Athenians  were  fo  intoxicated  wijh  their  fue-  Peace- 
cefs,  that  they  fent  back  the  ambafladors  without  an 
anfwer;  which  they  foon  had  fufficient  reafon  to  repent 
of.     The  beginning  of  the  Athenians  misfortunes  was       IS„ 
the  taking  of  Pylus  by  the  Spartans.     The  Athenians  They  take 
had  fent  a  fleet  under  the  command  of  one  Anytus  to  Pylus. 
its  defence  :    but  he   was   driven    back   by  contrary 
winds  ;  upon  which  he  was  condemned  to  death,  be- 
caufe  he  could  not   caufe  the  wind  blow  from  what 
quarter  he  pleafed  :  this  fentence,  however,  was  re- 
mitted on  his  paying  a  vaft  fum  of  money.     This  mif- 
fortune  was  quickly  followed  by  another.     The  Me- 
garians    furprifed  Nifea  ;  which  enraged  die  Athe- 
nians fo  much,  that  they  immediately  fent  an  army  in- 
to that  country,  who  defeated  the  Megarians  who  op- 
pofed  them,  with  great  flaughter,  and  committed  horrid 
devastations. 

Thefe  misfortunes  as  yet,  however,  were  overbalan- 
ced by  the  great  actions  of  Alcibiades,  Thrafybulus, 
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and  Theramenes.  When  Alcibiadcs  returned,  he 
brought  with  him  a  fleet  of  200  lhips,  and  fueh  a  load 
of  fpoils  as  had  never  been  feen  in  Athens  fince  the 
concliilion  of  the  Perfian  war.  Th«  people  left  their 
city  deftitute,  that  they  might  crowd  to  the  port,  to 
behold  Akibiades  as  he  landed  ;  old  and  young  blefled 
him  as  he  palled  ;  and  the  next  day  when  he  made  a  ha- 
rangue to  the  afTembly,  they  directed  the  record  of  his 
baniihment  to  be  thrown  into  the  fea,  abfolved  him 
from  the  curies  he  lay  under,  and  created  him  general 
with  full  power.  Nor  did  he  feem  inclined  to  indulge 
himfelf  in  eafe,  but  foon  put  to  fea  again  with  a  fleet 
of  roo  fliips.  He  had  not  been  long  gone,  however, 
before  all  this  was  forgot.  Alcibiades  failed  to  the 
Hellefpont  with  part  of  his  fleet,  leaving  the  red  un- 
der the  command  of  Antiochus  his  pilot,  but  with 
itrict  orders  to  attempt  nothing  before  his  return.  This 
command  the  pilot  paid  no  regard  to,  but  provoked 
Lyfander  the  Lacedemonian  admiral  to  an  engage- 
ment, and  in  confequence  of  his  temerity  was  defeated 
with  the  lofs  of  15  lhips,  himfelf  being  killed  in  the 
engagement.  On  the  news  of  this  defeat  Alcibiadcs 
returned,  and  endeavoured  to  provoke  the  Lacedemo- 
nians to  a  fecond  battle  :  but  this  Lyfander  prudently 
declined  ;  and  in  the  mean  time  the  Athenians,  with 
unparalleled  ingratitude  and  inconltancy,  deprived  Al- 
cibiades of  his  command,  naming  ten  new  generals  in 
his  room. 

This  was  the  lafl  flcp  the  Athenians  had  to  take  for 
perfecting  their  ruin.  Conon,  who  fucceeded  to  the 
command,  was  defeated  by  Callicratidas  Lyfander's  fuc- 
ceflbr  j  but  being  afterwards  Arongly  reinforced,  the 
Lacedemonians  were  entirely  defeated  with  the  lofs  of 
77  lhips.  Such  a  victory  might  at  this  time  have  infpi- 
red  the  Athenians  with  fome  kind  of  gratitude  to- 
wards the  generals  who  gained  it :  but  initead  of  this, 
on  pretence  of  their  not  having  affifted  the  wounded 
during  the  engagement,  eight  of  them  were  recalled  ; 
two  were  wife  enough  not  to  return  ;  and  the  fix  who 
milled  to  the  jultice  of  their  country  were  all  put  to 
death. 

The  next  year  Lyfander  was  appointed  commander 
of  what  fleet  the  Peloponnefians  had  left,  with  which 
he  took  Thafus  and  Lampfacus.  Conon  was  difpatch- 
ed  againft  him  with  180  fliips,  which  being  greatly 
fuperior  to  Lyfander's  fleet,  that  general  refufed  to 
come  to  an  engagement,  and  was  blocked  up  in  the 
river  Mgos.  While  the  Athenians  lay  there,  they 
grew  quite  idle  and  carelefs;  infomuch  that  Alcibiades, 
who  had  built  a  caflle  for  himfelf  in  the  neighbour- 
hood, intreated  them  to  be  more  on  their  guard,  as  he 
well  knew  Lyfander's  abilities.  They  anfwered,  that 
they  wondered  at  his  afliirance,  who  was  an  exile  and 
a  vagabond,  to  come  and  give  laws  to  them  ;  telling 
him,  that  if  he  gave  them  any  farther  trouble,  they 
would  feize  and  fend  him  to  Athens.  At  the  fame 
time  they  looked  on  victory  as  fo  certain,  that  they 
couf-ilted  what  they  thould  do  with  their  prifoners  ; 
which,  by  the  advice  of  Philocles  their  general,  was,  to 
cut  off  all  their  right  hands,  or  according  to  Plutarch, 
their  right  thumbs  ;  and  Adiamantus  one  of  their  of- 
ficers rendered  himfelf  very  obnoxious  by  faying,  that 
fuch  idle  difcourfe  did  not  become  Athenians.  The 
eonfequences  of  fuch  conduct  may  be  ealily  imagined. 
Lyfander  fell  unexpectedly  upon  them,  and  gained  a 
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molt  complete  victory  ;  Conon,  with  eight  galleys  only, 
efcapiug  to  Cyprus  ;  after  which  Lyfaluler  returned  to 
Lampfacus,  where  he  put  to  death  Philocles  with  3000 
of  his  foldicrs,  and  all  the  officers  except  Adiamantus. 
This  execution  being  over,  he  reduced  all  the  cities 
fubject  to  Athens  ;  and  with  great  civil ity  fent  home 
their  garrifons,  that  fo  the  city  might  be  overftocked 
with  inhabitants,  and  deftitute  of  proviiions,  when  he 
came  to  befiege  it;  which  he  did  foon  after  by  fea, 
while  Agis  with  a  great  army  invefted  it  by  land. 

For  a  long  time  the  Athenians  did  not  fo  much  as 
defire  a  peace  ;  but  at  laft  were  forced  to  fend  deputies 
to  Agis,  who  fent  them  to  Sparta,  where  no  terms 
could  be  granted  except  they  confented  to  dcmolifli 
their  walls.  They  next  fent  to  Lyfander,  who  after  a 
long  attendance  referred  them  to  Sparta  ;  and  thither 
Theramenes  with  fome  otb«r  deputies  was  immediately 
fent.  On  their  arrival,  they  found  the  council  of  the 
confederates  fitting,  who  all  except  the  Spartans  gave 
their  votes  that  Athens  lhould  be  utterly  deflroyed  ; 
but  they  would  not  confent  to  the  ruin  of  that  city, 
which  had  deferved  fo  well  of  Greece.  On  the  return 
of  Theramenes,  peace  was  concluded,  on  condition, 
that  the  long  walls  and  the  fortifications  of  the  port 
fhould  be  demoliflied  ;  that  they  (liould  give  up  all 
their  fliips  but  12,  receive  all  they  had  baniflied,  and 
follow  the  fortune  of  the  Lacedemonians.  Thefe  fe- 
vere  terms  were  punctually  executed.  Lyfander  caufed 
the  walls  to  be  pulled  down  ;  all  the  mulic  in  his  army 
playing,  on  that  very  day  of  the  year  on  which  they 
had  beat  the  Perfians  at  Salamine.  He  likewife  efta- 
blilhed  an  oligarchy  exprefsly  againft  the  will  of  the 
people  ;  and  thus  the  ruin  of  Athens  ended  the  27th 
year  of  the  Peloponnefian  war,  and  the  404th  before 
Chrift. 

As  foon  as  Lyfander  had  demolilhed  the  long  walls, 
and  the  fortifications  of  the  Pirseum,  he  conftituted  a 
council  of  thirty,  with  power,  as  was  pretended,  to 
make  laws,  but  in  truth  to  fubjugate  the  ftate.  Thefe 
are  the  perfons  fo  famous  in  hiftory,  under  the  title  of 
the  thirty  tyrants.  They  were  all  the  creatures  of  Ly- 
fander; who,  as  they  derived  their  rife  from  conqiuft 
and  the  law  of  the  fword,  exercifed  their  offices  in  a 
fuitable  manner  ;  that  is,  with  the  higheft  teftimonies 
of  pride,  infolence,  and  cruelty.  Inflead  of  making 
laws,  they  governed  without  them  ;  appointed  a  fenate 
and  magiftrates  at  their  will ;  and,  that  they  might  «lo 
all  things  without  danger  of  controul,  they  fentforagar- 
rifon  from  Lacedemon ;  which  was  accordingly  grained 
them,  under  the  command  of  Callidius,  upon  their  pro- 
mife  to  pay  the  foldiers  regularly.  One  of  the  firft 
lteps  they  took  was  to  pnnifh  all  informers  ;  which, 
though  fevere,  was  popular  :  but  when,  through  flattery 
and  bribes,  they  had  wholly  drawn  over  Callidius  to 
their  party,  they  fuffered  bad  men  to  live  in  quiet,  and 
turned  their  rage  againft  the  good. 

Critias  and  Theramenes  were  at  the  head  of  the 
thirty,  men  of  the  greateft  power  and  abilities  in 
Athens.  The  former  was  ambitious  and  cruel  with- 
out meafure  ;  the  latter  was  fomewhat  more  merciful  : 
the  former  pullied  on  all  the  bloody  fchemes  framed  by 
his  confederates,  and  carried  into  execution  many  of 
his  own  ;  the  latter  always  oppofed  them,  at  firft  with 
moderation,  at  laft  with  vehemence.  He  faid,  that 
power  was  given  them  to  role,  and  not  to  fpoil,  the 
4  O  coni- 
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commonwealth  j  that  it  became  them  to  act  like  fhep- 
herds,  not  like  wolves  ;  and  that   they  ought  to  be- 
ware of  rendering  themfelves  at  once  odious  and  ridi- 
culous, by  attempting  to  domineer  over  all,  being  fuch 
a  handful  of  menasthey  were.  The  reft,  dillikingmuch 
the  former  part  of  his  difcourfe,  catched  hold  of  the  lat- 
ter, and  immediately  chofe  out  3000,  whom  they  made 
the  reprefentatives  of  the  people,  and  to  whom  they 
granted  this  notable  privilege,  that  none  of  them  fliould 
be  put  to  death  but  by  the  judgment  of  the  fenate,  thereby 
openly  afluming  a  power  of  putting  any  other  of  the 
Athenian  citizens  to  death  by  their  own  authority.     A 
glorious  ufe  they  made  of  this  new-affumed  privilege  ; 
for  as  many  as  they  conjectured  to  be  no  friends  to  the 
government  in  general,  or  to  any  of  themfelves  in  par- 
ticular, they  put  to  death,  without  caufe,  and  without 
mercy.     Theramenes  openly  oppofing  this,  and  abfo- 
lutely  refufing  to  concur  in  fuch  meafures,  Critias  ac- 
cufed  him  to  the  fenate  as  a  man  of  unfteady  princi- 
ples, fometimes  for  the  people,  fometimesagainft  them, 
always  for  new  things  and  ftate-revolutions.     Thera- 
menes owned,  thathe  had  fometimes  changed  his  mea- 
fures, but  alledged  that  he  had  always  done  it  to  ferve 
the  people.     Hefaid  that  it  was  folely  with  this  view  he 
made  the  peace  with  Sparta,  and  accepted  the  office  of 
one  of  the  thirty  :  that  hehad  neveroppofed  theirmea- 
fures  while  they  cut  off  the  wicked  ;  but  when  they 
began  to  deftroy  men  of  fortune  and  family,  then  he 
owned  he  had  differed  with  them,  which  he  conceived 
to  be  no  crime  againft  the  ftate. 

While  Theramenes  was  fpeaking,  Critias  withdrew, 
perceiving  that  the  fenate  were  thoroughly  convinced  of 
the  truth  of  what  Theramenes  had  faid  :  but  he  quickly 
returned  with  a  guard,  crying  out,  that  he  had  ftruck 
Theramenes's  name  out  of  the  lift  of  the  3000;  that 
the  fenate  had  therefore  no  longer  cognizance  of  the 
caufe,  which  the  thirty  had  already  judged,  and  con- 
demned him  to  death.     Theramenes  perceiving  that 
they  intended  to  feize  him,  fled  to  the  altar,  which 
was  in  the  mid  ft  of  the  fenate-houfe,  and  laying  his 
hands  thereon,  faid,  "  I  do  not  feek  refuge  here  be- 
caufe  I  expect  to  efcape  death  or  defire  it  ;  but  that, 
tearing  me  from  the  altar,  the  impious  authors  of  my 
murdermay  intereft  the  gods  in  bringing  them  to  fpeedy 
judgment,  and  thereby  reftore  freedom  to  my  country." 
The  guards  then  dragged  him  from  the  altar,  and  car- 
ried him  to  the  place  of  execution,  where  he  drank  the 
poifon  with  undaunted  courage,  putting  the  people  in 
mind  with  his  laft  breath,  that  as  they  had  ftruck  his 
name  out  of  the  3000,  they  might  alfo  ftrike  out  any 
of  theirs.     His  death  was  followed  by  a  train  of  mur- 
ders, fo  that  in  a  fhort  time  60  of  the  worthieft  and 
moft  eminent  citizens  of  Athens  fell  by  the  cruelty  of 
the  thirty.     Amongft  thefe,  the  moft  pitied  was  Ni- 
ceratus  the  fon  ofNicias;  a  man  univerfally  beloved 
for  his   goodnefs,  and  univerfally  admired  for  his  vir- 
tues.    As  for  the  Spartans,  they,  loling  their  former 
generofuy,  were  extremely  pleafed  with  thefe  things, 
and  by   a  public  decree  commanded  that  fuch  as  fled 
from  the  thirty   tyrants  fliould   be  carried  back  bound 
to  Athens:  which  extraordinary  proceeding  frightened 
all  Greece  ;  but  the  Argives  and  Thebans  only  had 
courage  to  oppofe  it:  the  former  received  the  Athe- 
nian exiles  with  humanity  and  kindnefs  ;  the  latter  pu- 
nched with  a  mulct  fuch  of  their  citizens  as  did  not 


rife  and  refcue  the  Athenian  prifoners,  who  in  purfu-     Attica, 
ance  of  the  Lacedemonian  decree  were  carried  bound  >— >r— ' 
through  their  territories. 

Thrafybulus,  and  fuch  as  with  him  had  taken  fhelter 
in  the  Theban  territory,  refolved  to  hazard  every  thing, 
rather  than  remain  perpetual  exiles  from  their  country  ; 
and  though  he  had  but  30  men,  on  whom  he  could  de- 
pend, yet  conlidering  the  victoricshe  had  heretofore  ob- 
tained in  the  caufe  of  his  country  he  made  an  irruption       169 
into  Attica,  where  he  feized  Phyla,  a  caftle  at  a  very  Thrafybu- 
fmall  diftance  from  Athens,  where  in  a  very  fhort  fpace  lusfeizes 
his  forces  were   augmented  to  700  men  ;  and  though  l^yta. 
the  tyrants  made  ufe  of  the  Spartan  garrifon  in  their 
endeavours  to  reduce  him  and  his  party,  yet  Thrafybu- 
lus prevailed  in  various  fldrmifhes,  and  at  laft  obliged 
them  to  break  up  the  blockade  of  Phyla,  which  they 
had  formed.     The  thirty  and  their  party  conceiving  it 
very  advantageous   for  them  to  have  the  poffeffion  of 
Eleufina,  marched  thither,  and  having  perfuaded  the 
people    to  go    unarmed  out  of  their  city,   that  they 
might  number  them,  took  this  opportunity  moft  inhu- 
manly to  murder  them.    The  forces  of  Thrafybulus  in- 
creafing  daily,  he  at  length  poffefled  himfelf  of  the  Pi- 
rasum,  which  he  fortified  in  the  heft  manner  he  could  ; 
but  the  tyrants  being  determined  to  drive  him  from 
thence,  came  down  againft  him  with  the  utmoft  force 
they  could  raife.     Thrafybulus  defended  himfelf  with 
great  obftinacy;  and  in  the  end  they  were  forced  to 
retreat,  having  loft  before  the  place  not  only  a  great 
number  of  their  men,  but  Critias  the  prefident  of  the  critiaskill- 
thirty,  another  of  the  fame  body,  and  one  who  had  been  ed. 
a  captain  of  the  Pirseum. 

When  they  came  to  demand  the  dead  from  Thrafy- 
bulus, in  order  for  their  interment,  he  caufed  a  crier 
he  had  with  him  to  make  a  fhort  fpeech  in  a  very  loud 
voice  to  the  people,  intreating  them  to  confider,  that 
as  they  were  citizens  of  Athens  without,  fo  thofe  againft 
whom  they  fought,  and  thofe  who  fought  to  preferve 
themfelves  within  thefort,  wereAthenian citizens  alfo; 
wherefore,  inftead  of  thinking  how  to  ruin  and  deftroy 
their  brethren,  they  ought  rather  to  confult  how  all 
differences  ought  to  be  compofed,  and  efpecially  ought 
to  rid  themfelves  of  thofe  bloody  tyrants,  who,  in  the 
fhort  time   they  had  had  the  adminiftration  in  their 
hands,  had  deftroyed  more  than  had  fallen  in  the  Pelo- 
ponnefian  war.   The  people,  though  moved  by  ihefe  dif- 
courfes,  differed  among  themfelves;  the  confequence  of       ZyX 
which  was,  that  they  expelled  the  thirty,  and  chofe  ten  Thetyrants 
men  out  of  each  tribe  to  govern  in  their  ftead,  where-  expelled, 
upon   the  tyrants  retired  to  Eleufina.     The  citizens, 
however,  though  they  changed  the  government,  made 
no  agreement  with  thofe  in  the  Pirasum  ;  but  fent  away 
deputies  to  Sparta,  as  did  alfo  the  tyrants  from  Eleu- 
fina, complaining,  that  the  Athenians  had  revolted, 
and  defiring  their  affiftance  to  reduce  them.  The  Spar-       I7i 
tans  fent  thereupon  a  large  fum  of  money  to  encourage  Attempt  of 
their  confederates,  and  appointed  Lyfander  commander  the  Spar- 
in  chief,  and   his  brother  to  be  admiral ;  refolving  to  tans  to  re- 
fend  fea  and  land  forces  to  reduce  Athens  a  fecond  d"ce      - 
time  ;  intending,  as  moft  of  the  Greek  Jtates  fnfpecred,       ^  time. 
to  add  ii  now  to  their  own  dominions.     It  is  very  pro- 
bable  that  this  defign  of  theirs  would  have   taken   ef- 
fect, if  Paufanias  king  of  Sparta,  envying  Lyfander, 
had  not  refolved  to  oliftruet  it.     With   this  view,  he 
procured  another  army  to  be  raifed  againft  the  Athe- 
nians, 
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nians,  of  whicli  himfelf  had  the  command,  and  with 
'  which  he  marched  immediately  to  befiege  the  Pirasum. 
While  he  lay  before  the  place,  and  pretended  to  attack 
it,  he  entered  into  a  private  correfpondence  with  Thra- 
fybulus,  informing  him  what  propolitions  lie  lhould 
make  in  order  to  force  the  Lacedemonians,  who  were 
fufpected  by  their  allies,  to  grant  them  peace. 

The  intrigues  of  Paufanias  bad  all  the  fuccefs  he 
could  wifh.  The  Ephori  who  were  with  him  in  the  camp 
concurred  in  his  meafures,  fo  that  in  a  fhort  fpace  a 
treaty  was  concluded  on  the  following  terms :  That  all 
the  citizens  of  Athens  lhould  be  reftored  to  their  houfes 
and  privileges,  excepting  the  thirty,  the  ten  which  had 
fucceeded  them  and  who  had  acted  no  lefs  tyrannically 
than  they,  and  the  eleven  who  during  the  time  of  the 
oligarchy  had  been  conllituted  governors  or  keepers  of 
the  Pirseum  .;  that  all  lhould  remain  quiet  for  the  fu- 
ture in  the  city ;  and  that  if  any  were  afraid  to  trull  to 
this  agreement,  they  fhould  have  free  leave  to  retire  to 
Elenftna.  Paufanias  then  marched  away  with  the  Spar- 
tan army,  and  Thrafybulus  at  the  head  of  his  forces 
marched  into  Athens,  where,  having  laid  down  their 
arms,  they  facrificed  with  the  reft  of  the  citizens  in  the 
temple  of  Minerva,  after  which  the  popular  govern- 
ment was  reftored.  Yet  quiet  was  not  thoroughly  elta- 
blifhed.  The  exiles  at  Eleulina  having  endeavoured 
by  the  help  of  money  to  raife  an  army  of  foreigners, 
by  whofe  aid  they  might  recover  the  authority  they 
had  loft  :  but  firft  depending  on  their  friends  in  the 
city,  they  fent  fome  of  the  principal  perfons  amongft 
them  as  deputies,  to  treat  with  the  citizens ;  but  ftrietly 
inftructed  them  to  fow  jealonfies  and  excite  difcords 
among  them.  This  the  latter  quickly  perceiving,  put 
thefe  perfons  to  death  ;  and  then  remonftrating  to  thofe 
at  Eleufina,  that  thefe  contentions  would  undoubtedly 
end  eitherin  their  own  or  the  deftrnction  of  their  coun- 
try, they  offered  immediately  to  pafs  an  act  of  oblivion, 
which  they  would  confirm  with  an  oarh. 

This  being  accepted,  thofe  who  had  withdrawn  re- 
turned to  the  city,  where  all  differences  were  adjufted, 
and  both  parties  moft  rcligioufly  obferved  the  agree- 
ment they  had  made,  and  thereby  thoroughly  refettled 
the  ftate.  In  this  whole  tranfaclion,  the  virtue  of  Thra- 
fybulus deferves  chiefly  to  be  admired.  When  he  firft 
feized  the  caftle  of  Phyla,  the  tyrants  privately  offered 
to  receive  him  into  their  number  inftead  of  Therainenes, 
and  to  pardon  at  his  requeft  any  12  perfons  he  (hould 
name:  but  he  generouflyanfwered,  That  his  exile  was 
far  more  honourable  than  any  authority  could  be,  pur- 
chafed  on  fuch  terms  ;  and  by  perfifting  in  his  defign, 
accompliflied,  as  we  have  feen,  the  deliverance  of  his 
country.  A  glorious  deliverance  it  was  ;  fince,  as  Ifo- 
crates  informs  us,  they  had  put  1400  citizens  to  death 
contrary  to  and  without  any  form  of  law,  and  driven 
5000  more  into  baniQiment;  procuring  alfo  the  death 
of  Alcibiades,  as  many  think,  tho'  at  a  great  diftance 
from  them. 

From  this  time  tothereign  of  Philip  of  Macedon,  the 
Athenians  continued  in  a  pretty  profperous  fuuation, 
though  they  never  performed  any  fuch  great  exploits 
as  formerly.  By  that  monarch  and  his  fon  Alexander 
all  Greece  was  in  effect  fubdned  ;  and  the  hiftory  of  all 
the  Grecian  ftates  from  that  time  becomes  much  lefs 
interefting.  Of  the  hiftory  of  Athens  from  that  time 
to  the  prefent,  the  following  elegant  abridgment  is  gi- 


ven by  Dr  Chandlerf.     "  On  the  death  of  Alexander,     Attics, 
the  Athenians  revolted,  but  were  defeated  by  Amipa-  Tip"    T" 
ter,  who  garifoned  Munychia.     They  rebelled  again,  ]n  q™'J 
but  the  garrifon  and  oligarchy  were  reinftated.     De-  p.  2g,  &'c. 
metrius  the  Phalerean,  who  was  made  governor,  beau-       175 
tified  the  city,  and  they  erected  to  him  36oftatues;  Hiftory  of 
which  on  his  expulfion  they  demolifhed,  except  one  Athens 
in  the  Acropolis.  Demetrius  Poliorcetes  withdrew  the   ro"'*  c 
garrifon,  and  reftored  the  democracy  ;  when  they  deified  ]exandcr 
him,  and  lodged  him  in  the  Opifthodomos  or  the  back  the  Great 
part  of  the  Parthenon,  as  a  gueft  to  be  entertained  by  to  the  pre 
their  goddefs  Minerva.    Afterwards  they  decreed,  that fcDlfc 
the  Piraeus,  with  Munychia,  fhould  be  at  his  difpofal  j 
and  he  took  the  Mufeum.    They  expelled  his  garrifon, 
and  he  was  perfuaded   by  Craterus  a  philofopher   to 
leave  them  free.     Antigonus  Gonatas,  the  next  king, 
maintained  a  garrifon  in  Athens  :  but,  on  the  death  of 
his  fon  Demetrius,  the  people,  with   the  afliftance  of 
Arams,  regained  their  liberty ;  and  the  Pirxus,  Mu- 
nychia, Salamis,  and  Sunium,   on  paying  a  fum  of 
money. 

"  Philip,  fon  of  Demetrius,  encamping  near  the  city, 
deftroying  and  burning  the  fepulchres  and  temples  in 
the  villages,  and  laying  their  territory  wafte,  the  Athe- 
nians were  reduced  to  folicit  protection  from  the  Ro- 
mans and  to  receive  a  garrifon,  which  remained  until 
the  war  with  Mithridates  king  of  Pontus,  when  the 
tyrant  Ariftion  made  them  revolt. 

"  Arch elaus  the  Athenian  general,  unable  to  with-  Athens  be. 
ftand  the  Roman  fury,  relinquifhed  the  long-walls,  and  fiegedand 
retreated  into  the  Pirseus  and   Munychia.     Sylla  laid  taken   by 
fiege  to  the  Pirasus  and  to  the  city,  in  which  Ariftion  Sylla. 
commanded.     He  was  informed  that  fome  perfons  had 
been  overheard  talking  in  the  Ceramicus,  and  blaming 
Ariftion  for  his  neglect  of  the  avenues  about  the  Hep- 
tachalcos,  where  the  wall  was  acceffible.  Sylla  refolved 
toftorm  there,  and  about  midnight  entered  the  town  at 
the  gate  called  Dyfylon  or  the  Piraan  ;  having  levelled 
all  obftacles  in  the  way  between  it  and  the  gate  of  the 
Pirseus.     Ariftion  fled  to  the  Acropolis,  but  was  com- 
pelled to  furrender  by  the  want  of  water  ;  when  he  was 
dragged  from  the  temple  of  Minerva,  and  put  to  death. 
Sylla  burned  the  Piraeus  and  Munychia,  and  defaced  the 
city  and  fuburbs  not  fparing  even  the  fepulchres." 

The  civil  war  between  Casfar  and  Pompey  foon  fol- 
lowed, and  their  natural  love  of  liberty  made  them 
fide  with  Pompey.  Here  again  they  were  unfortu- 
nate, for  Casfar  conquered.  But  Casfar  did  not  treat 
them  like  Sylla,  with  that  clemency  which  made  fo 
amiable  a  part  of  his  character,  he  dimifTed  them  by  a 
fine  allufion  to  their  illuftrious  anceftors,  faying,  that 
he  fpared  the  living  for  the  fake  of  the  dead. 

Another  ftorm  followed  foon  after  this  ;  the  wars  of 
Brutus  and  Caffius  with  Auguftus  and  Antony.  Their 
partiality  for  liberty  did  not  here  forfakc  them  :  they 
took  part  in  the  conteft  with  the  two  patriot  Romans, 
and  erected  there  ftatues  near  their  own  ancient  deli- 
verers Harmodious  and  Ariftogiton,  who  had  flain  Hip- 
parchus.  But  they  were  ftill  unhappy,  for  their  ene- 
mies triumphed. 

"  They  next  joined  Antony,  who  gave  them  JEgmz 
and  Cea,  with  other  iflands.  Auguftus  was  unkind  to 
them  ;  and  they  revolted  four  years  before  be  died. 
Under  Tiberius  the  city  was  declining,  but  free,  and 
regarded  as  an  ally  of  the  Romans.  The  high  privi- 
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Attica,    lege  of  having  a  lictor  to  precede  the  magistrates  was 

— » '  conferred  on  it  by  Germaniais  ;  but  he  was  ceufured 

as  treating  with  too  much  condefcenfion  a  mixture  of 
nations  inftead  of  genuine  Athenians,  which  race  was 
then  confidered  as  extinct. 

"  The  emperor  Vefpafian  reduced  Achaia  to  a  pro- 
vince paying  tribute  and  governed  by  a  proconful. 
Ncrva  was  more  propitious  to  the  Athenians  ;  and 
Pliny,  under  Trajan  his  fuccelfor,  exhorts  Maximus  to 
be  mindful  whether  he  was  fent,  to  rule  genuine  Greece, 
a  ftate  compofed  of  free  cities.  '  You  will  revere  the 
gods  and  heroes  their  founders.  You  will  refpect 
their  priftine  glory,  and  even  their  age.  You  will  ho- 
nour 1  hem  for  the  famous  deeds,  which  are  truly, 
nay  for  thofe  which  are  fabuloully  recorded  of  them. 
Remember,  it  is  Athens  you  approach.'  This  city 
was  now  entirely  dependent  on  Rome,  and  was  redu- 
ced to  fell  Delos  and  the  iflands  in  its  poffeffion. 

"  Hadrian,  who  was  at  once  emperor  and  an  archon 
of  Athens,  gave  the  city  laws,  compiled  from  Draco, 
Solon,  and  the  codes  of  other  legislators  ;  and  difplayed 
his  affection  for  it  by  unbounded  liberality.  Athens 
reflourifhed,  and  its  beauty  was  renewed.  Antoninus 
Pius  who  fucceeded,  and  Antoninus  the  Philofopher, 
were  both  benefactors. 

The  barbarians  of  the  north,  in  the  reign  of  Vale- 
rian, befieging  Thcflklonica,  all  Greece  was  terri- 
fied, and  the  Athenians  reftored  their  city-wall,  which 
had  been  difmauiled  by  Sylla,  and  afterwards  ne- 
glected. 

"  Under  the  next  emperor,  who  was  the  archon 
Gallienus,  Athens  was  befieged,  the  archontic  office 
ceafed  ;  and  the  Strategus  or  general,  who  had  before 
acted  as  overfeer  of  the  agora  or  market,  then  became 
the  fnpreme  magiftrate.  Under  Claudius  his  fucceflbr, 
the  city  was  taken,  but  foon  recovered. 

"  It  is  related,  that  Conftantine,  when  emperor, 
gloried  in  the  title  of  general  of  Athens  ;  and  rejoiced 
exceedingly  on  obtaining  from  the  people  the  honour 
of  a  ftatue  with  an  infeription,  which  he  acknowledged 
by  a  yearly  gratuity  of  many  bufhels  of  grain.  He 
conferred  on  the  governor  of  Attica  and  Athens  the 
•  title  of  grand  duke  /unyac  </Wf .  That  office  was  at  firft 
annual,  but  afterwards  hereditary.  His  fon  Conftans 
bellowed  feveral  iflands  on  the  city,  to  fupply  it  with 
corn. 

"  In  the  time  ofTheodofius  the  Firft,  380' years 
after  Chrift,  the  Goths  laid  wafte  Theffaly  and  Epirus  ; 
but  Theodore,  general  of  the  Achasans,  by  his  prudent 
conduct  preferved  the  cities  of  Greece  from  pillage,  and 
the  inhabitants  from  being  led  into  captivity.  A.  ftatue 
of  marble  was  erected  to  him  at  Athens  by  order  of  the 
city;  and  afterwards  one  of  brafs,  by  command  of  the 
emperor,  as  appears  from  an  infeription  in  a  church  de- 
dicated to  a  faint  of  the  fame  name,  not  far  from  the 
French  convent.  It  is  on  a  round  pedeftal,  which  fup- 
ports  a  flat  ftone  ferving  for  the  holy  table.  Eudocia 
the  wife  ofTheodofius  the  fecond  was  an  Athenian. 

"  The  fatal  period  now  approached,  and  Athens 
was  about  to  experience  a  conqueror  more  lavage  even 
than  Sylla.  This  was  Alaric  king  of  the  Goths  ;  who 
under  the  emperors  Arcadius  and  Honorius,  over-ran 
Greece  and  Italy,  facking,  pillaging,  and  deftroying. 
Then  the  Peloponnefian  towns  were  overturned,  Arca- 
dia and  Lacedemon  were  laid  wafte,  the  two  feas  by 
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the  Ifthmus  were  burniftied  with  the  flames  of  Corinth,  Auto* 
and  the  Athenian  matrons  were  dragged  in  chains  by  » . 
barbarians.  The  invaluable  treafures  of  antiquity,  it  is 
related,  were  removed;  the  ftately  and  magnificent 
Structures  converted  into  piles  of  ruin  ;  and  Athens  was 
ftripped  of  every  thing  fplendid  or  remarkable.  Syne- 
fius  a  writer  of  that  age,  compares  the  city  to  a  victim, 
of  which  the  body  had  been  confumed,  and  the  hide  on- 
ly remained. 

"  After  this  event,  Athens  became  an  unimportant 
place,  and  as  obfeure  as  it  once  had  been  famous.  We 
read  that  the  cities  of  Hellas  were  put  into  a  ftate  of 
defence  by  Juftinian,  whorepaired  the  walls,  which  at 
Corinth  had  been  fubverted  by  an  earthquake,  and  at 
Athens  and  in  Bceotia  were  impaired  by  age  :  and  here 
we  take  a  long  farewel  of  this  city.  A  chafm  of  near 
700  years  enfues  in  its  hiftory,  except  that,  about  the 
year  11 30,  it  furniflied  Roger  the  firft  king  of  Sicily 
with  a  number  of  artificers,  whom  he  fettled  at  Palermo, 
where  they  introduced  the  culture  of  fdk,  which  then 
paffed  into  Italy.  The  worms  had  been  brought  from 
India  into  Constantinople  in  the  reign  of  Juftinian. 

"  Athens  as  it  were,  re-emerges  from  oblivion  in 
the  13th  century,  under  Baldwin,  but  befieged  by  a 
general  of  Theodorus  Lafcaris,  the  Greek  emperor. 
It  was  taken  in  1427  by  Sultan  Morat.  Boniface,  mar- 
quis of  Montfcrrat,  poifefled  it  with  a  garrifon  ;  after 
whom  it  was  governed  by  Delves,  of  the  houfe  of  Ar- 
ragon.  On  his  death,  it  was  feized,  with  Macedonia, 
Theffaly,  Bceotia,  Phocis,  and  the  Peloponnefus,  by 
Bajazet;  and  then,  with  the  ifland  Zante,  by  the  Spa- 
niards of  Catalonia  in  the  reign  of  the  Greek  emperor 
Andronicus  Palseologus  the  elder.  Thefe  were  difpof- 
feffedby  ReineriusAcciaioli,  a  Florentine;  who,  leaving 
no  legitimate  male  iifue,  bequeathed  it  to  the  ftate  of  Ve- 
nice. His  natural  fon,  Antony,  to  whom  he  had  given 
Thebes  with  Bceotia,  expelled  the  Venetians.  He  was 
fucceeded  in  the  dukedom  by  his  kinfman  Nerius,  who 
was  difplaced  by  his  own  brother  named  Antony,  but 
recovered  the  government  when  he  died.  Nerins  lea- 
ving only  aninfantfon,  wasfucceeded  by  his  wife.  She  j-g 
was  ejected  by  Mahomet  on  a  complaint  from  Francos  By  the 
fon  of  the  fecond  Antony,  who  confined  her  at  Me-  Tfcrks. 
gara  and  made  away  with  her  ;  but  her  fon  acenfing 
him  to  Mahomet  the  Second,  the  Turkifh  army  under 
Omar  advanced,  and  he  furrendered  the  citadel  in  I4J5; 
the  Latins  refilling  to  fuccour  him  unlefs  the  Athe- 
nians would  embrace  their  religious  tenets.  Mahomet, 
it  is  related,  when  he  had  finifhed  the  war  with  the 
defpot  of  the  Morea,  four  years  after,  furveyed  the  city 
and  Acropolis  with  admiration.  The  janizaries  informed 
him  of  a  confpiracy;  and  Francus  Acciaioli,  who  re- 
mained lord  of  Bceotia,  was  put  to  death.  In  1464  the 
Venetians  landed  at  the  Pirseus,  furprifed  the  city,  and 
carried  off  their  plunder  and  captives  to  Eubcea. 

"It  is  remarkable,  that  after  thefe  events  Athens  was 
again  in  a  manner  forgotten.  So  lately  as  about  the 
middle  of  the  16th  century,  the  city  was  commonly  be- 
lieved to  have  been  utterly  deftroyed,  and  not  to  exift, 
except  a  few  huts  of  poor  fifhermen.  Crsfius,  a  learned 
and  inquifitive  German,  procured  more  authentic  in- 
formation from  his  Greek  correfpondents  refiding  in 
Turky,which  he  publifhed  in  1584,  to  awaken  curio- 
fity  and  to  promote  farther  difcoveries.  One  of  thefe 
letters  is  from  a  native  of  Nauplia,  a  town  near  Argos 
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in  the  Morea.  This  writer  fays,  that  he  had  been  often 
'  at  Athens,  and  that  it  ftill  contained  many  things  wor- 
thy to  be  fcen,  fome  of  which  he  enumerates,  and  then 
fubjoins  :  "  But  why  do  I  dwell  on  this  place  ?  It  is  as 
the  fkin  of  an  animal  that  has  been  long  dead." 

It  now  remains  to  give  fome  idea  of  the  charac- 
ter, government,  and  religion  of  this  once  fo  famous 
people. 

The  Athenians,  fays  Plutarch,  are  very  fubject  to 
violent  anger;  but  they  are  foon  pacified.  They  are 
cientAthe-  likewife  eafily  impreFed  with  humanity  and  companion. 
That  this  was  their  temper,  is  proved  by  many  hiftori- 
cal  examples.  We  lhall  produce  a  few.  The  fentence 
of  death  pronounced  againft  the  inhabitants  of  Mity- 
lene,  and  revoked  the  next  day  :  The  condemnation 
of  Socrates,  and  that  of  the  ten  chiefs,  each  followed 
by  quick  repentance  and  molt  pungent  grief. 

The  minds  of  the  fame  people  adds  Plutarch,  are 
not  formed  for  laborious  refearches.  They  feize  a  fub- 
ject, as  it  were  by  intuition;  they  have  not  patience 
and  phlegm  enough  to  examine  it  gradually  and  mi- 
nutely. This  part  of  their  character  may  feem  fur- 
prifing  and  incredible.  Artifans,  and  and  other  people 
of  their  rank,  are  in  general  flow  of  comprehension. 
But  the  Athenians  of  every  degree  were  endowed 
with  an  inconceivable  vivacity,  penetration,  and  deli- 
cacy of  tafte.  Even  the  Athenian  foldiers  could  re- 
peat the  fine  paflages  of  the  tragedies  of  Euripides. 
Thofe  artifans  and  thofe  foldiers  affifled  at  public  de- 
bates, were  bred  to  political  affairs,  and  were  equally 
acute  in  apprehenfion  and  in  judgment.  We  may  in- 
fer the  underftanding  of  the  hearers  of  Demofthenes 
from  the  genius  of  his  orations,  which  were  laconic 
and  poignant. 

As  their  inclination,  continues  Plutarch,  leads  them 
to  affift  and  fupport  people  of  low  condition,  they  like 
difcourfe  feafoned  with  pleafantry,  and  productive  of 
mirth.  The  Athenians  patronize  people  of  low  de- 
gree ;  becaufe  from  them  their  liberty  is  in  no  danger, 
and  becaufe  fuch  patronage  tends  to  fupport  a  demo- 
cratical  conflitution.  They  love  pleafantry;  which 
turn  of  mind  proves  that  they  are  a  humane  focial 
people,  who  have  a  tafte  for  raillery  and  wit,  and  are 
not  foured  with  that  referve  which  marks  the  defpot  or 
the  Have. 

They  take  plcafure  in  hearing  themfelves  praifed ; 
bat  they  can  likewife  patiently  bear  raillery  and  cen- 
fure.  We  know  with  what  art  and  fuccefs  Arifto- 
phanes  and  Demofthenes  applied  their  praife  and  their 
irony  to  the  Athenian  people.  When  the  republic 
enjoyed  peace,  fays  the  fame  Plutarch  in  another 
place,  it  encouraged  the  adulation  of  its  orators :  but 
when^it  had  important  affairs  to  difcufs,  when  the 
flate  was  in  danger,  it  became  ferious;  and  preferred, 
to  its  eloquent  fycophants,  the  honeft  orators  who 
oppofed  its  follies  and  its  vices  :  fuch  ingenious  and 
bold  patriots  as  a  Pericles,  a  Phocion,  and  a  De- 
mofthenes. 

The  Athenians,  continues  Plutarch,  often  make 
their  governors  tremble,  and  fhow  great  humanity  to 
their  enemies.  They  were  very  attentive  to  the  infor- 
mation and  inftruction  of  thofe  citizens  who  were  moft 
eminent  for  their  policy  and  eloquence ;  but  they  were 
on  their  guard  againft  the  fuperiority  of  their  talents  ; 


they  often  checked  their  boldnefs,  and  repreffed  their 
exuberant  reputation  and  glory.  That  this  was  their 
temper,  we  are  convinced  by  the  oftracifm;  which 
was  eftablilhed  to  reftfain  the  ambition  of  thofe  who 
had  great  talents  and  influence,  and  which  fpared  nei- 
ther the  greateft  nor  the  beft  men.  The  deteftation  of 
tyranny  and  tyrants,  which  was  inherenfin  the  Athe- 
nians, rendered  them  extremely  jealous  of  their  privi- 
leges, made  them  zealous  and  active  in  defence  of  their 
liberty,  whenever  they  thought  it  was  violated  by  men 
in  power. 

As  to  their  enemies,  they  did  not  treat  them  with 
rigour.  They  did  not  abufe  victory  by  a  brutal  inhu- 
manity to  the  vanquilhed.  The  act:  of  amnefty,  which 
they  pafled  after  the  ufurpation  of  the  30  tyrants, 
proves  that  they  could  eafily  forgive  injuries.  It  was 
this  mildnefs,  this  humanity  of  difpofition,  which  made 
the  Athenians  fo  attentive  to  the  rules  of  politenefs 
and  decorum.  In  their  war  with  Philip,  having  fei- 
zed  one  of  his  couriers,  they  read  all  the  letters  he 
bore,  except  one  from  Olympias  to  her  hufband, 
which  they  fent  back  unopened.  Such  was  their  ve- 
neration of  love  and  conjugal  fecrecy  ;  thofe  facred 
rights,  which  no  enmity,  no  hoftility,  warrants  us  to 
violate ! 

The  views  of  conqueft  cherifhed  by  a  fmall  republic, 
were  extenfive  and  aftonifhing  ;  but  this  people,  fo 
great  fo  ambitious  in  their  projects,  were,  in  other 
refpects,  of  a  different  character.  In  the  expences  of 
the  table,  in  drefs,  in  furniture,  in  houfes,  in  fhort,  in 
private  life,  they  were  frugal,  fimple,  :.iodeft,  poor ; 
but  fumptuous  and  magnificent  whenever  the  ho- 
nour of  the  ftate  was  concerned.  Their  conquefts, 
their  victories,  their  riches,  their  connections  with, 
the  inhabitants  of  Afia  Minor,  never  reduced  them  to 
luxury,  to  riot,  to  pomp,  to  profufion.  Xenophon 
remarks,  that  a  citizen  was  not  diftinguifhed  from  a 
flave  by  his  drefs.  The  wealthieft  citizen,  the  moft 
renowned  general,  was  not  alhamed^  to  go  himfelf  to 
market. 

The  tafte  of  the  Athenians,  for  all  the  arts  and 
fciences,  is  well  known.  When  they  had  delivered 
themfelves  from  the  tyranny  of  Piliftratus,  and  after 
this  had  defeated  the  vaft  efforts  of  the  Perfians,  they 
may  be  confidered  as  at  the  fummit  of  their  national 
glory.  For  more  than  half  a  century  afterwards  they 
maintained,  without  controul,  the  fovereignty  of 
Greece ;  and  that  afcendant  produced  a  fecurity, 
which  left  their  minds  at  eafe,  and  gave  them  leifnrc 
to  cultivate  every  thing  liberal  or  elegant.  It  was  then 
that  Pericles  adorned  the  city  with  temples,  theatres, 
and  other  beautiful  public  buildings.  Phidias,  the 
great  fcnlptor,  was  employed  as  his  architect,  who, 
when  he  had  erected  edifices,  adorned  them  himfelf; 
and  added  ftatues  and  baffo-relievo's,  the  admiration  of 
every  beholder.  It  was  then  that  Polignotus  and  My- 
ro  painted  ;  that  Sophocles  and  Euripides  wrote  ;  and 
not  long  after,  that  they  faw  the  divine  Socrates. 

Human  affairs  are,  by  nature,  prone  to  change  ; 
and  ftates,  as  well  as  individuals,  are  born  to  decay. 
Tealoufy  and  ambition  infenfibly  fomented  wars,  and 
fuccefs  in  thefe  wars,  as  in  others,  was  often  various. 
The  military  ftrength  of  the  Athenians  was  firft  im- 
paired by  the  Lacedemonians  ;  after  that,  it  was  again 
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Attica,  humiliated,  under  Epaminondas,  by  the  Thebans  i 
'  v  '  and  laft  of  all  it  was  wholly  crufhed  by  the  Macedo- 
nian, Philip. 

Nor,  when  their  political  fovereignty  was  loft,  did 
their  love  of  literature  and  arts  fink  along  with  it. 
Jnft  at  the  clofe  of  their  golden  days  of  empire  flou- 
rilhed  Xenophon  and  Plato,  the  difciples  of  Socrates, 
and  from  Plato  defcended  that  race  of  philofophers 
called  the  Old  Academy.  Ariftotle,  who  was  Plato's 
difciple,  may  be  faid,  not  to  have  invented  a  new  phi- 
lofophy,  but  rather  to  have  tempered  the  fublime  and 
rapturous  myfteries  of  his  matter  with  method,  order, 
and  a  ftricter  mode  of  reafoning.  Zeno,  who  was 
himfelf  alfo  educated  in  the  principles  of  Platonifm, 
only  differed  from  Plato  in  the  comparative  eftimate 
of  things,  allowing  nothing  to  be  intrinfically  good 
but  virtue,  nothing  intrinfically  bad  but  vice,  and  con- 
fidering  all  other  things  to  be  in  themfelves  indifferent. 
He  too  and  Ariftotle  accurately  cultivated  logic,  but 
in  different  ways;  for  Ariftotle  chiefly  dwelt  upon 
the  iimple  fyllogifm  ;  Zeno  upon  that  which  is  derived 
out  of  it,  the  compound  or  hypothetic.  Both  too,  as 
well  as  other  philofophers,  cultivated  rhetoric  along 
with  logic  ;  holding  a  knowledge  in  both  to  be  requi- 
site for  thofe  who  think  of  addrefling  mankind  with 
all  the  eflicacy  of  perfuafion.  Zeno  elegantly  illuftra- 
ted  the  force  of  thefe  two  powers  by  a  fimile,  taken 
from  the  hand  :  the  clofe  power  of  logic  he  compared 
to  the  fift,  or  hand  compreft  :  the  diffufe  power  of  lo- 
gic, to  the  palm,  or  hand  open. 

The  new  academy  was  founded  by  Arcefilas,  and 
ably  maintained  by  Carneades.  From  a  miftaken  imi- 
tation of  the  great  parent  of  philofophy  Socrates  (par- 
ticularly as  he  appears  in  the  dialogues  of  Plato),  be- 
caufe  Socrates  doubted  fome  things,  therefore  Arce- 
filas and  Carneades  doubted  all. — Epicurus  drew  from 
another  fource  ;  Democritus  had  taught  him  atoms  and 
a  void:  by  the  fortuitous  concourfe  of  atoms  he  fan- 
cied he  could  form  a  world  ;  while  by  a  feigned  vene- 
ration he  complimented  away  his  gods,  and  totally  de- 
nied their  providential  care,  left  the  trouble  of  it  mould 
.impair  their  uninterrupted  ftate  of  blifs.  Virtue  he 
recommended,  though  not  for  the  fake  of  virtue,  but 
pleafure  :  pleafure,  according  to  him,  being  our  chief 
and  fovereign  good.  See  Aristotle,  Epicurus, 
Plato,  Socrates,  &c. 

We  have  already  mentioned  the  alliance  between 
philofophy  and  rhetoric.  This  cannot  be  thought 
wonderful,  if  rhetoric  be  the  art  by  which  men  are  per- 
fitaded,  and  if  men  cannot  be  perfuaded  without  a 
knowledge  of  human  nature  :  for  what  but  philofophy 
can  procure  us  this  knowledge  ?  It  was  for  this  reafon 
the  ableft  Greek  philofophers  not  only  taught,  but  wrote 
alfo  treatifes  upon  rhetoric.  They  had  a  farther  induce- 
ment, and  that  was  the  intrinfic  beauty  of  their  lan- 
guage as  it  was  then  fpoken  among  the  learned  and  po- 
lite. They  would  have  been  afliamed  to  have  deliver- 
ed philofophy,  as  it  has  been  too  often  delivered  lince, 
in  compoiitions  as  clumfy  as  the  common  dialect  of  the 
mere  vulgar. 

The  fame  love  of  elegance,  which  made  them  at- 
tend to  their  ftyle,  made  them  attend  even  to  the  pla- 
ces where  their  philofophy  was  taught.  Plato  deli- 
vered bis,  leisures  in  a  place  fliaded  with  groves,  on  the 


banks  of  the  river  Iliffus;  and  which,  as  it  once  he- 
longed  to  a  perfon  called  Academies,  was  called  after  v 
his  name,  the  Academy.  Ariftotle  chofe  another  fpot 
of  a  fimilar  character,  where  there  were  treesandfhade  ; 
a  fpot  called  the  Lyceum.  Zeno  taught  in  a  portico 
or  colonnade,  diftingniflied  from  other  buildings  of  that 
fort  (of  which  the  Athenians  had  many)  by  the  name, 
the  Variegated  Portico,  the  walls  being  decorated  with 
various  paintings  of  Polygnotus  and  Myro,  two  ca- 
pital mafters  of  that  tranfeendent  period.  Epicurus 
addrefled  his  hearers  inthofe  wellknown  gardens,  call- 
ed, after  his  own  name,  The  gardens  of  Epicurus. 

Thefe  places  of  public  inftitution  were  called  among 
the  Greeks  by  the  name  of  Cy mil afi a ;  in  which,  what- 
ever that  word  might  have  originally  meant,  were 
taught  all  thofe  exercifes,  and  all  thofe  arts,  which 
tended  to  cultivate  not  only  the  body  but  the  mind. 
As  man  was  a  being  confifting  of  both,  the  Greeks 
could  not  confider  that  education  as  complete,  in  which 
both  were  not  regarded,  and  both  properly  formed. 
Hence  their  Gymnafia,  with  reference  to  this  double 
end,  were  adorned  with  two  ftatues,  thofe  of  Mercury 
and  of  Hercules,  the  corporeal  accomplifhments  being 
patronifed  (as  they  fuppofed)  by  the  god  of  ftrength, 
the  mental  accomplifhments  by  the  god  of  ingenuity. 

It  was  for  the  cultivation  of  every  liberal  accom- 
plilhment  that  Athens  was  celebrated  (as  we  have 
laid)  during  many  centuries,  long  after  her  political 
influence  was  loft  and  at  an  end. 

She  was  the  place  of  education,  not  only  for  Greeks 
but  for  Romans.  It  was  hither  that  Horace  was 
fent  by  his  father  ;  it  was  here  that  Cicero  put  his  fon 
Marcus  under  Cratippus,  one  of  the  ableft  philofophers 
then  belonging  to  that  city. — The  fefts  of  philofo- 
phers, which  we  have  already  defcribed,  were  ftill  ex- 
ifting  when  St  Paul  came  thither.  We  cannot  enough 
admire  the  fuperior  eloquence  of  that  apoftle,  in  his 
manner  of  addrefling  fo  intelligent  an  audience.  We 
cannot  enough  admire  the  fublimity  of  his  exordium  ; 
the  propriety  of  his  mentioning  an  altar  which  he  had 
found  there;  and  his  quotation  from  Aratns,  one  of  their 
well-known  poets.  Nor  was  Athens  only  celebrated 
for  the  refidence  of  philofophers,  and  the  inftitution  of 
youth :  men  of  rank  and  fortune  found  pleafure  in  a- 
retreat,  which  contributed  fo  much  to  their  liberal  en- 
joyment. 

We  fliall  finilh  this  picture  of  the  Athenians  by  the 
addition  of  one  object  more,  to  which  every  one  will 
admit  they  have  a  right ;  an  object  which  was  promi- 
nent and  ftriking,  in  all  their  aclions  and  in  all  their 
enterprizes  :  we  mean  their  ardent  love  of  liberty. 
This  was  their  predominant  quality  ;  the  main  fpring 
of  their  government.  From  the  beginning  of  the  Per- 
fiaii  war  they  Sacrificed  every  thing  to  the  liberty  of 
Greece.  They  left,  without  hesitation,  their  cities, 
their  honfes,  to  fight  at  fea  the  common  enemy,  from 
whom  they  were  in  danger  of  fervitude.  What  a  glo- 
rious day  was  it  for  Athens,  when  all  her  allies,  grow- 
ing flexible  to  the  advantageous- offers  which  were  made 
to  them  by  the  king  of  Perfia,  fhe  replied  by  Ariftides, 
to  the  ambafladors  of  that  monarch, — "  That  it  was 
impoffible  for  all  the  gold  in  the  world  to  tempt  the  re- 
public of  Athens  :  to  prevail  with  her  to  fell  her  liber- 
ty, and.  that  of  Greece."     It  was  by  thefe  genero»s 
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fentiments  that  the  Athenians  not  only  became  the 
bulwark  of  Greece,  but  likewife  guarded  the  reil  of 
Europe  from  a  Periian  invafion. 

Thefe  great  qualities  were  blended  with  great  fail- 
ings, feemingly  incompatible  with  Patriotifm.  For  the 
Athenians,  notwithstanding  their  tenacious  jealoufy  of 
the  rights  of  their  country,  were  a  volatile,  inconflant 
capricious  people. 

There  never  was  a  people  more  attentive  to  the  wor- 
fhip of  the  gods  than  the  Athenians.  The  worlhip  of 
their  principal  deities  was  diffufed  over  all  Greece,  and 
even  beyond  its  limits. 

Each  temple  had  its  particular  religious  rites  :  the 
pomp,  the  ceremonies,  the  duration,  and  the  fuccef- 
ilon  of  the  folemn  feafts,  were  all  appointed  by  fixed 
rules.  The  worfhip  paid  to  each  divinity,  whether 
public  or  private,  was  founded  on  traditions,  or  on  laws 
conftantly  obeyed.  The  feaft  of  Bacchus,  the  Pana- 
thensea,  the  feafl  of  the  mylteries  of  Eleulis,  were  ce- 
lebrated according  to  eflablilhed  rules,  molt  of  which 
were  as  ancient  as  the  feafts  themfelves.  The  old  cuf- 
toms,  of  which  the  priefts  were  the  guardians,  were 
obferved  in  the  temples.  It  is  probable  that  the  priefts 
were  confulted  on  affairs  in  which  the  worfhip  of  a 
deity  was  interefted,  and  that  their  anfwer  wasdecifive. 
We  are  certain  that  the  Eumolpidae  had  this  authority. 
They  were  the  interpreters  of  the  ancient  laws  on  which 
the  worfhip  of  Ceres  was  founded,  its  magnificence, 
and  its  mode — laws  which  were  not  written,  as  Lyfias 
informs  us,  but  were  perpetuated  by  a  conftant  obferva- 
tion.  The  abufes  which  had  gradually  crept  into  the 
celebration  of  thofe  feafts,  had  given  rife  to  fevcral  new 
regulations  ;  to  that  of  the  orator  Lycurgus,  for  ex- 
ample, and  to  the  law  of  Solon,  which  enjoined  the 
fenate  to  repair  to  Eleufis  on  the  fecond  day  of  the 
feaft  ;  but  neither  thefe  nor  the  other  particular  regu- 
lations which  we  find  in  Samuel  Petit's  collection  of 
Attic  laws,  could  make  a  religious  code.  There  was  no 
general  fyftetn  which  comprehended  all  the  branches 
of  their  religion,  which,  by  combining  all  its  articles, 
might  regulate  their  belief  and  conduct,  and  direct  the 
judges  in  their  decifions. 

Crimes  againft  religion  were  only  punifhed  as  they 
affected  the  ftate  ;  and  confeqnently  they  were  tried  by 
the  magiftrate.  Mere  raillery,  though  fomewbat  pro- 
fane, was  thought  productive  of  no  worfe  confequence 
than  offending  the  minifters  of  the  gods.  The  Athe- 
nians acknowledged  no  other  religion  than  the  heredi- 
tary public  worfhip  ;  no  other  gods  than  thofe  they 
had  received  from  their  anceftors  ;  no  other  ceremonies 
than  thofe  which  had  been  eftablifhed  by  the  laws  of 
the  ftate,  and  practifed  by  their  country  from  time  im- 
memorial. They  were  only  folicitous  to  preferve  this 
worfhip,  which  was  clofely  interwoven  with  their  go- 
vernment, and  made  a  part  of  its  policy.  They  were 
likewife  attentive  to  the  ceremonial  pomp;  becaufe  or- 
der, the  regular  vigour  of  legiflation,  depends  greatly 
on  the  awe  impreffed  by  externals.  But  as  to  the  in- 
confiftent  and  monftrous  romance  of  fables,  foreign  o- 
pinions,  popular  traditions,  and  poetical  fictions,  which 
formed  a  religion  quite  different  from  that  of  the  ftate 
— in  it  they  were  very  little  interefted,  and  allowed 
every  one  to  think  of  it  as  he  pleafed. 

This  explanation  will  reconcile  a  feeming  contradic- 
tion in  the  conduct  of  the  Athenians,  who  gave  great 


licence  to  their  poets,  and  feverely  punifhed  the  ci-     Attica. 

tizens  who  were  guilty  of  impiety.      Ariftophar.es,  '      * ' 

who  made  as  free  with  the  gods  as  with  the  great,  was 
applauded  by  the  Athenians.  They  condemned  So- 
crates to  death,  who  revered  the  deity,  butdifapproved 
the  public  manner  of  worfhipping  him.  The  life  of 
iWchylus  was  in  danger  from  a  fufpicion  that  he  had 
revealed  fome  of  the  fecrets  of  Eleufis  in  one  of  his 
pieces.  The  wit  of  Ariftophanes's  drama  was  unpu- 
nifhed.  li2i 

The  priefts  were  not  confined  to  the  care  of  the  al-  Priefts 
tars  ;  they  who  were  vefted  with  the  facerdotal  digni-  their  duty, 
ty,  which  was  only  incompatible  with  profeffions 
merely  ufeful  and  lucrative,  might  likewife  hold  the 
moft  important  offices  of  the  commonwealth.  This 
we  could  prove  by  a  great  number  of  examples  ;  we 
fliall  cite  that  of  Xenophon  the  illuftrious  hiftorian  and 
philofopher:  he  was  likewife  a  famous  general,  and  he 
was  a  prieft.  He  was  performing  the  facerdotal  func- 
tion when  he  received  the  news  of  his  fon's  death,  who 
was  killed  at  the  battle  of  Mantinea. 

The  facred  miniftry  was  not  only  compatible  with 
civil  offices,  but  likewife  with  the  profeffion  of  arms. 
The  prieft  and  the  foldier  were  often  blended.  Cal- 
lias,  ihe  prielt  of  Ceres,  fought  at  Platnsa.  This  cuf- 
tom  was  not  peculiar  to  the  Athenians.  The  La- 
cedemonians, after  the  battle  which  we  have  juft  men- 
tioned, made  three  graves  for  their  (lain  ;  one  for  the 
priefts,  one  for  the  other  Spartans,  and  one  for  the 
Helots.  j%3 

As  every  mean  employment  was  incompatible  with  Sacred  re- 
the  facerdotal  dignity,  the  priefts  had  a  revenue  fixed  venues, &c. 
to  their  office.  We  know  that  a  part  of  the  victims 
was  their  right,  and  that  apartments  were  affigned 
them  near  the  temples.  But,  belide  thefe  advantages, 
they  had  a  falary  proportioned  to  the  dignity  of  their 
functions  and  to  the  rank  of  the  deities  whom  they 
feived.  Their  falary  was  probably  paid  from  the  re- 
venue of  the  temples.  Thofe  revenues,  which  kept  the 
temples  in  repair,  and  defrayed  the  facrificial  expences, 
were  very  confiderable.  They  were  of  many  different 
kinds. 

A  great  part  of  the  facred  revenues  arofe  from  fines, 
which  individuals  were  condemned  to  pay  for  various 
offences  ;  fines,  of  which  the  tenth  part  was  appro- 
priated to  Minerva  Polias,  and  the  fiftieth  to  the  other 
gods  and  to  the  heroes  whofe  names  their  tribes  bore. 
Befides,  if  the  Prytanes  did  not  hold  the  affemblies 
conformably  with  the  laws,  they  were  obliged  to  pay 
a  fine  of  1000  drachms  to  the  goddefs.  If  the  Proe- 
dri,  h  e.  the  fenators  whofe  office  it  was  to  lay  before 
the  affembly  the  matters  on  which  they  were  to  delibe- 
rate, did  not  difcharge  that  duty  according  to  the 
rules prefcribed  to  them,  they  were  likewife  condemned 
to  pay  a  fine,  which,  as  the  former,  was  applied  to  the 
ufe  of  Minerva.  By  thefe  fines  her  temple  muft  have 
been  greatly  enriched. 

Betides  this  revenue,  which  was  the  common  pro- 
perty of  the  gods,  and  which  varied  according  to  the 
number  and  degrees  of  the  mifdemeanors,  the  temples 
had  their  permanent  revenues:  Wc  mean  the  produce 
of  the  lands  which  were  confecraied  to  the  deities. 
We  do  not  here  allude  to  the  lands  confecrated  to  the 
gods,  which  were  never  to  be  cultivated  ;  fuch  as  the 
territory  of  Cirrha,  profcrjbed  by  a  folemn  decree  of 
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Attica,    the  AmphiSyons  ;  the  land  betwixt  Megara  and  At- 

>r^  tica,  which  was  confecrated  to  the  goddeffes  of  Eleu- 

fis,  and  many  others.  We  would  fpeak  only  of  thofe 
which  were  cultivated,  the  fruits  of  which  enriched  the 
temples. 

There  were  likewife  lands  belonging  to  the  ftate,  the 
produce  of  which  was  deftined  to  defray  the  expence  of 
the  facrifices  which  were  offered  in  the  name  of  the  re- 
public. There  were  likewife  firft-fruits  which  the  pu- 
blic officers  levied  on  all  lands,  for  the  ufe  of  the  gods. 
All  thefe  emoluments  made  a  part  of  the  revenue  of  the 
temples. 

The  gods,  befides  the  revenues  immediately  apper- 
taining to  their  temples,  had  certain  rights  which  were 
granted  them  by  particular  compact.  The  Lepreatae, 
for  inftance,  were  obliged  to  pay  every  year  a  talent  to 
Olympian  Jupiter,  on  account  of  a  treaty  of  alliance 
which  they  made  with  the  Eleans  in  one  of  their  wars. 
The  inhabitants  of  Epidaurus,  to  obtain  leave  from 
the  Athenians  to  cut  down  olive-trees  for  flatues, 
which  the  Pythian  prieftefs  had  commanded  them  to 
make,  engaged  to  fend  deputies  every  year  to  Athens, 
to  offer  facrifices  in  their  name  to  Minerva  and  to  Nep- 
tune. But  this  prerogative  was  rather  honorary  than 
lucrative. 

The  tenth  part  of  the  fpoils  taken  in  war  was  like- 
wife  the  property  of  Minerva.  Sacred  veflels  were 
bought  with  the  effects  of  the  30  tyrants.  In  fhort, 
the  gods  were  profited  by  almoft  every  public  accident. 
But  what  contributed  moft  to  enrich  the  famous  tem- 
ples of  Greece,  was  the  money  which  was  conftantly 
trought  to  them  by  individuals,  in  confequence  of  vows 
they  had  made,  or  to  pay  for  facrifices  which  were  of- 
fered in  their  names.  The  credulity  of  the  people 
was  an  jnexhauflible  fund.  That  credulity  enriched 
the  temples  of  Deli  and  Eleufis,  and  fupported  the 
magnificence  of  Delphi.  And  thofe  immenfe  treafures 
which  were  the  fruit  of  fuperftition,  were  often  a  prey 
to  avarice. 

Thefe  revenues  were  not  depofited  with  the  priefls  ; 
nor  did  they  expend  them.  A  moderate  falary  was  all 
their  gain  ;  and  to  offer  facrifices  to  the  deities  whofe 
minifters  they  were,  was  all  their  employment. 

It  is  very  probable  that  all  the  facred  revenues  were 
paid  into  the  hands  of  officers  who  were  appointed  to 
receive  them,  and  who  were  to  give  an  account  of  the 
difcharge  of  their  truft.  Nay,  we  cannot  doubt  of 
this,  after  reading  a  paflage  in  Ariftotle,  who,  fpeak- 
ing  of  the  officers  of  the  temples,  exprefsly  mentions 
thofe  who  were  entrufted  with  the  money  appertaining 
to  the  gods.  Citizens,  without  doubt,  of  approved 
integrity,  were  chofen  to  this  office  ;  and  their  duty 
mnft  have  been,  to  keep  the  temples  in  repair  and  or- 
der, and  to  difburfe  and  keep  an  account  of  the  ordi- 
nary facred  expences. 

As  to  the  folemn  feafts,  which  were  incredibly  mag- 
nificent, fuch  as  the  feaft  of  Bacchus,  and  the  Pana- 
tbensea,  they  were  celebrated  at  the  expence  of  the 
Choregus  ;  i.  e.  of  the  chief  of  the  choir  of  each  tribe : 
for  each  tribe  had  its  poet  and  its  muficians,  who  fung, 
emulating  each  other,  hymns  in  honour  of  the  deity. 
The  richeft  citizens  were  appointed  chiefs  of  the  dif- 
ferent choirs  ;  and  as  their  office  was  very  expenfive, 
to  indemnify  them  in  fome  degree,  the  Choregus  of 
the  victorious  tribe  had  the  privilege  of  engraving  his 


name  on  the  tripod  which  that  tribe  fufpended  to  the  Attic*, 
roof  of  the  temple.  This  office,  though  ruinous,  was  "^^v— < 
eagerly  folicited  ;  and  naturally,  in  a  republican  flate. 
It  led  to  honours,  like  the  Curule  dignity  at  Rome  ; 
and  it  greatly  tended  to  ingratiate  its  pofleffor  with  a 
people,  who  were  more  affe&ed  with  pleafures  thaa 
with  effential  fervices,  and  who,  confequently,  would 
more  highly  efleem  a  profufc  Choregus  than  a  victo- 
rious general. 

With  regard  to  the  fines,  which  were  in  the  whole, 
or  in  part,  the  property  of  Minerva  and  of  the  other 
deities,  there  were  at  Athens  public  treafurers  ap- 
pointed to  receive  them.  They  were  ten  in  number, 
and  they  were  nominated  by  lot.  They  were  called 
Treafurers  of  the  Coddefi,  or  Receivers  of  the  facred 
money.  That  money  they  received  in  the  prefence  of 
the  fenate  ;  and  they  were  empowered  to  diminifh  or  to 
annihilate  the  fine,  if  they  thought  it  unjuft.  The  fta- 
tue  of  Minerva,  that  of  the  victories,  and  the  other  in- 
valuable pledges  of  the  duration  of  the  flate,  were  de- 
pofited with  them. 

The  treafury  in  which  the  money  confecrated  to  the 
gods  was  kept,  was  in  the  citadel,  behind  the  temple 
of  Minerva  Polias  ;  and  from  its  fituation  it  was  termed 
Opiflodomus.  It  was  furrounded  with  a  double  wall. 
It  had  but  one  door,  the  key  of  which  was  keyt  by  the 
Epiflates,  or  chief  of  the  Prytanes :  his  dignity  was 
very  considerable ;  but  it  lafted  only  one  day.  In  this 
treafury  a  regifter  was  kept,  in  which  were  written 
the  names  of  all  thofe  who  were  indebtsd  to  the  flate  : 
he  who  owed  the  finalleft  fine  was  not  omitted.  If  the 
debtors  proved  infolvent,  they  were  profecuted  with  ex- 
treme rigour,  and  often  punifhed  with  a  cruelty  which 
religion  could  not  excufe  ;  though  the  intereft  of  the 
gods  was  the  motive,  or  rather  the  pretext.  The  fa- 
cred treafurers  held  a  confiderable  rank  among  the  ma- 
giflrates,  who  received  the  public  finances.  Of  thefe 
magiftrates  there  were  many  kinds,  as  there  were  many 
forts  of  revenues. 

The  Athenian  priefls  did  not  compofe  an  order  dif- 
tincl:  and  feparate  from  the  other  orders  of  the  flate. 
They  did  not  form  a  body  united  by  particular  laws, 
under  a  chief  whofe  authority  extended  to  all  his  infe- 
riors. The  dignity  of  fovereign  pontiff  was  unknown 
at  Athens  ;  and  each  of  the  priefls  ferved  his  particular 
temple,  connected  with  his  brethren.  The  temples, 
indeed,  of  the  principal  deities  ;  thofe  of  Minerva,  for 
inftance,  of  Neptune,  of  Ceres,  and  of  Proferpine,  had 
many  minifters  ;  and  in  each  of  them  a  chief  prefided, 
who  had  the  title  of  High-Prieft.  The  number  of  fub- 
altern  minifters  was  in  proportion  to  the  rank  of  the 
deity  ;  but  the  priefls  of  one  temple  were  altogether  a 
feparate  fociety  from  thofe  of  another.  Thus  at  A- 
thens  there  was  a  great  number  of  high  priefls,  be- 
canfe  many  deities  were  worfhipped  there,  whofe  fer- 
vice  required  many  minifters.  The  power  of  each 
prieft  was  confined  to  his  temple  ;  and  there  was  no  fo- 
vereign pontiff,  the  minifter  general  of  the  gods,  and 
the  prefident  at  all  the  feafts. 

It  naturally  follows  from  this  account,  that  the  mi- 
nifters of  the  gods  at  Athens  were  not  judges  in  matters 
of  religion.  They  were  neither  authorised  to  take 
cognifance  of  crimes  committed  againft  the  deity,  nor 
to  pnnilh  them.  Their  function  was  to  offer  facrifices 
to  the  gods,  and  to  intreat  their  acceptance  of  the 
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Attica,    avocations  of   the  people.      But   the    pimiihment  of 

w- ~ 'impiety,  of  facrilege,  of  the  profanation  of  my  tteries, 

and  of  other:  irreligious  crimes,  was  not  entrnfted  to 
their  zeal. 

•  The  priefts  were  not  only  incapable  of  avenging 
crimes  againft  religion  by.  a  temporal  procefs;  they 
even  could  not,  without  an  exprefs- order  cither  from 
the  fenate  or  the  people,  exercife  their  right  of  de- 
voting criminals  to  the  infernal  gods.  It  was  in- con- 
fequence  of  a  civil  fentencc  pronounced  againft  Alci- 
biades,  that  the  Emnolpidae  launched  their  anathema 
againft  him.  It  was  in  virtue  of  another  decree  that 
they  revoked  their  imprecations,  when  his  countrymen 
wanted  his  fervice,  and  therefore  reftored  him  to  their 
favour. 

Religious   canfes;  according  to   M.  de  Bougainville, 
fell  under- the  jurifdictioti  of  the  Heliaflset. 

The  government,  though  often  altered,  continued 
184  pretty  much  on  the  plan  eitablifhed  by  Solon. 
People  di-  The  people  of  Athenswere  freemen,  fojourners,  or 
vided  into  flaves.  The  citizens,  called  in  Greek  Politai,  were  very 
dl!fcrc"5  numerous;  but  what  may  feern  ftrange,  were  as  many 
tribes,  Re.  .fl  ^  tjme  ^  Cecrops  as  in  the  molt  flourilhing  ftate 
of  the  commonwealth,  hardly  ever  exceeding  20,000. 
It  wasSolon  who 'decreed  that  none  mould  be  accounted 
free  bat  fuch  as-  were  Athenians  both  by  father  and 
mother.  After  his  time  it  fell  into  defuetude,  till  re- 
vived by  Pericles,  and  again  at  his  initance  repealed. 
After  the  expultion  of  the  30  tyrants,  Solon's  law  was 
reftored.  A  perfon  born  of  a-  ftranger  was  fty  led  Nothos, 
a-'baflard  ;  whereas  the  fen  of  a  free  woman  was  called 
Guifos,  it  e:  Ugithnati.-  There  was  in  Cynofarges  a 
court  of  judicature,  to  which  catifes  of  illegitimacy- 
properly;  belonged :;  and  the  utmoft  care  was  taken  to 
prevent  any  from  being  inrolled  Athenian  citizens, 
who  had  not  a^clear  title  thereto.  The  citizens  were 
divided'  by  Cecrops  into  four  tribes:  the  firft  called 
Cecropis,  frost  Cecrops;  the:  fecond,  Autochthon,  from 
a.  king  of  that  name;  the  third,  Affai,  fro  in  Act  ens 
another  king  of  Athens,'  or-  rather- from  Atfe,  which 
fignirles  a:  jbore  :  the  fourth,  Pluralia;  thefe  names 
were  altered  by-Cranaus,  and  againby  Ericthonius.  In 
the  reign  of  r>i.  thens,  they  were  again  changed:  the 
foldiers  were  salted  Orlttai,  the  craftfmen  Ergntai,  the1 
farmers  Ccorgoi,  the  graziers  and  fhepherds  Aigicorai  : 
in  this  ftate  they  were  when  Solon  fettled  the  common- 
wea)th,  and  appointed  the  fenate  to  be  compofed  of 
400,  100  out  of  each  tribe.  Clyfthenes  in-creafed  the-' 
numberof  the  tribes  to  10 ;  and  made  the  fenate  confift 
of  JOO,  taking  jo  out  of  each  tribe.  In  fucceedilig 
times,  two  other  tribes  were  added.  Each  tribe  was  sub- 
divided into  its  Demoi  or  wards ;  and  with  refpeet  to 
thefe  it  was  that  Solon  militated  the  public  fcatts  be- 
forementioned,  at  which  fometimes  the  whole  tribe  af- 
fenibled,  fometimes  feveral  wards,  and  fometimes  only 
the  inhabitants  of'one  ward-. 

The  fecond  fort  of  inhabitants  we  mentioned  were 
called  Metoicoi,  \i  e.  fojotirners ;  thefe  were  perfons 
who  lived  always' at  Athens;  yet  were  not  admitted 
free  denizens ;  as  for  fuch  as  did  not  conftantly  reiiJe 
'm  Athens,  they  were  fty  1  ed  Xenm  ;  i.  e.  Jfo-angjrs. 
The  ibjonmers  were-  obliged  to  choofe  out-  ofthe-citi- 
zens  protectors,  who  were  ltyled  Patrons:  they  paid 
fervkes  to  the  ftate;  and  betides  thefe  an  annual  tribute 
of  12  drachms  for- every  man,  an j  fix  for  every- wo- 
Vol.  II. 


man  ;  but  fnch  as  had  fons,  and  paid  for  them,  were  Attica, 
exempted.  If  people  fell  to  poverty,  and  were  not  s  *—J 
able  to  pay  the  tribute,  they  were  i'eized  by  the  tax- 
maftcrs,  and  actually  fold  for  flaves:  which,  as  Dio- 
genes Laertius  tells  us,  was  the  fate  of  Xenocrates  the 
philofophcr.  The  fojotirners  in  Attica  were  under  the 
fame  law  as  ihofe  in  Athens.  As  to  fervants,  they 
were  freemen,  who  through  indigency  were  driven  to 
receive  wages,  and  while  they  were  in  this  ftate  had  no 
vote  in  the  aflembly.  As  to  flaves,  they  were  abfo- 
lntelythe  property  of  their  mailers,  and  as  fuch  were 
ufed  as  they  thought  fit :  They  were  forbidden  to  wear 
clothes,  or  to  cut  their  hair  like  their  matters;  and 
which  is  indeed  amazing,  Solon  prohibited  them  to 
love  boys,  as  if  that  had  been  honourable:  They  were 
likewife  debarred  from  anointing  or  perfuming  them- 
felvcs,  and  from  worihipping  certain  deities:  They 
were  not  allowed  to  be  called  by  honourable  names  j 
and  in  moft  other  refpe&s  were  ufed  like  dogs.  They 
fligmatized  them  at  their  plcafure,  that  is,  branded 
them  with  letters  in  the  forehead  and  elfewhere.  How- 
ever, Thefens's  temple  was  allowed  them  as  a  fanetuary, 
whither,  if  they  were  exceedingly  ill  ufed,  they  might 
fly,  and  thereby  oblige  their  owners  to  let  them  be 
transferred  to  another  matter.  In  this  and  many  other 
refpeets  the  Athenian  flaves  were  in  a  much  better  con* 
dition  than  thofe  throughout  the  reft  of  Greece:  they 
were  permitted  to  get  eltates  for  themfelvcs,  giving  a 
fmall  premium  to  their  matters,  who  were  obliged  to 
make  them  free  if  they  could  pay  their  ranfom  ;  they 
likewife  obtained  the  fame  favour  from  the  kindnefs  of 
their  matters,  or  for  having  rendered  military  fervices 
to  the  ftate.  When  they  were  made  free,  they  were 
obliged  to  choofe  patrons;  and  had  likewife  the  privi- 
lege of  choofmg  a  curator,  who,  in  cafe  their  patrons 
injured  them,  was  bound  to  defend  them.  jgj 

The  general  alterably  of  the  people,  which  Solon  General  f» 
made  the  dernier  refort,  was  called  the  Ecclefa;  and  fembly  of 
confuted  of  all  the-  freemen  of  Athens,  excepting  fuch  the  PeoPle' 
as  were  athnoi  or  infamous.  The  meetings  of  thefe  af- 
fcmblies  were  either  ordinary  or  extraordinary.  The 
ordinary  were  fuch  as  were  appointed  by  law,  the  ex- 
traordinary fnch  as  neceflity  required.  Of  the  firfl 
there  were  four  in  35  days.  In  the  firft  aflembly 
they  approved  or  rejected  magistrates,  heard  propofals 
for  the  public  good,  and  certain  'caufes.  In  the  fecond 
they  received  petitions,  andfieard  every  man's  judge- 
ment on  the  matters  that  were  before  them.  In  the 
third  they  gyve  audience  to  foreign  ambaiftdors.  The 
fturth  was  employed  altogether  in  affairs  relating  10 
the  gods  and  their  worfiiip.  The  extraordinary  meet- 
ings were  appointed  by  the  magiftrates  when  occalion 
required,  whereas  to  the  ordinary  aflemblies  the  peo- 
ple came  of  their  own  accord.  The  firft  were  held  ei- 
therin  the  market-place,  in  the  Pnyx,  a  place  near  the 
citadel,  or  in  the  theatre  of  Bacchus  ;  as  to  the  latter, 
the'raagiftrates  who  appointed  the  extraordinary  meet- 
ing-appointed alfo  the  place  where  theyflionld  be  held. 
If  any  fucklen  temped  aroie,  or  any  earthquake  hap- 
pened, or  any  fign  notoriously  inaufpicions  appeared, 
theailemblywas  immediately  adjourned,  to  prevent  the 
people  from  'apprehending  unhappy  confeqnences  from 
their  deliberations.  But  if  the  weather  was  fair  and 
ferene,  and  nothing  happened  out  of  the  ordinary  courie 
of  tilings,  they  proceeded  to  purify  the  place  where 
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Attica,    the  affembly  was  held,  which  was  done  by  fprinkling 

•v" — " '  it  round  with  the  blood  of  young  pigs  :   then  the  crier 

made  a  foleinn  prayer  for  the  profperity  of  the  republic, 
and  that  heaven  would  beftow  a  happy  ifTue  on  their 
counfels  and  undertakings;  he  then  pronounced  a  bit- 
ter execration  againit  any  who  fhould  in  that  affembly 
propound  what  might  be  diiadvantageous  to  the  flate. 
Thefe  ceremonies  being  over,  they  proceeded  to  buil- 
ds nefs. 
Method  of  There  were  feveral  magiftrates  who  had  the  overfee- 
givingtheiring  and  regulating  thefe  affemblies.  Thefe  were,  firft, 
opinions.  the  Epiftate,  or  prefident  of  the  affembly,  who  was 
chofen  by  lot  out  of  the  Proedri  :  his  office  was  to  give 
the  Jignal  for  the  people's  voting.  Next  to  him  were 
the  Prytanes,  /.  e.  a  committee  of  the  fenate,  who  of 
conrfe  were  prefent  on  this  occafion  :  by  their  order  a 
programma,  or  fcheme  of  the  bufinefs  to  be  propofed 
at  the  affembly,  was  previouffy  fet  up  in  foine  public 
place,  that  every  man  might  know  what  bufinefs  to 
apply  his  thoughts  to.  The  Proedri  were  nine  in  num- 
ber, appointed  by  lots  out  of  all  the  tribes  to  which  the 
Prytanes  did  not  belong:  they  had  the  right  of  pro- 
poling  to  the  people  what  they  were  to  deliberate  upon, 
and  their  office  ended  with  the  affembly ;  there  fat  with 
them  affeffors,  who  were  to  take  care  that  nothing  they 
propofed  was  detrimental  to  the  commonwealth.  The 
firft  ftep  to  bufinefs  was  the  crier's  reading  the  decree 
of  the  fenate  whereon  the  affembly  was  to  deliberate  ; 
when  he  had  finilhed  this,  he  made  proclamation  in 
thefe  words  :  Who  of  the  men  above  50  will  make  an 
oration  ?  When  the  old  men  had  done  fpeaking,  the 
crier  made  proclamation  again  that  any  Athenian 
might  then  offer  his  fentiments,  whom  the  law  allowed 
lb  to  do  ;  that  is,  all  fuch  as  were  above  30  years  old, 
and  were  not  infamous.  If  fuch  a  one  rofe  up  to  fpeak, 
the  Prytanes  interpofed,  and  bid  him  be  filent  ;  and  if 
he  did  not  obey  them,  the  lictors  pulled  him  down  by 
force.  When  the  debates  were  over,  the  prefident  per- 
mitted the  people  to  vote;  which  they  did  by  cafting 
firft  beans,  but  in  after-times  pebbles,  into  certain  vef- 
fels :  thefe  were  counted,  and  then  it  was  declared  that 
the  decree  of  the  fenate  was  either  rejected  or  approved  : 
after  which,  the  Prytanes  difmiffed  the  affembly. 

The  fenate  was  inftituted  by  Solon  to  prevent  the 
dangerous  confequences  of  leaving  the  fupreme  power 
in  the  people.  At  the  time  of  his  institution,  it  was  to 
conlift  of  400,  100  out  of  each  tribe  ;  it  was  increafed 
to  500,  when  the  tribes  were  augmented  to  10  ;  and 
when  they  came  to  12,  it  was  alfo  fwelled  to  600. 
They  were  elected  by  lots  after  this  manner:  At  a  day 
appointed,  towards  the  clofe  of  the  year,  the  prefident 
of  each  tribe  gave  in  a  lift  of  fuch  perfons  belonging 
thereto,  as  were  fit  for  and  dcfired  to  appear  for  this 
dignity  :  thefe  names  were  engraven  on  tablets  of  brafs, 
and  a  number  of  beans  equal  to  the  number  of  the  a- 
mount  of  them,  among  which  were  loc^white  ones,  put 
into  a  veffel ;  and  then  the  names  of  the  candidates  and 
the  beans  were  drawn  one  by  one,  and  fuch  as  were 
drawn  by  the  white  beans  were  received  into  the  fenate. 
After  the  fenate  was  elected,  they  proceeded  to  ap- 
point the  officers  who  were  to  prelide  in  the  fenate  : 
thefe  were  the  Prytanes  beforementioned,  and  they 
were  elected  thus:  The  names  of  the  ten  tribes  were 
thrown  into  one  veffel,  and  nine  black  beans  and  a 
while  one  imo  another  veffel.     Then  the  names  of  the 
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tribes  were  drawn  with  the  beans.   The  tribe  to  which     Attica. 

the  white  bean  anfwered,  prefidsd  firft ;  and  the  reft  %~^ ' 

according  to  the  order  in  which  they  were  drawn.  188 

The  Prytanes,  while  the  fenate  confifled  of  500,  Prytanes. 
were  50  in  number.  For  the  farther  avoiding  of  con- 
fnlion  therefore,  10  of  thefe  prefided  a  week,  during 
which  fpace  they  were  called  Proedri;  and  out  of  thefe 
an  Epiftate  or  prefident  was  chofen,  whofe  office  lafled 
but  one  day,  and  by  law  no  man  could  hold  it  more 
than  once  :  the  rcafon  of  this  was,  that  he  had  in  his 
cuftody  the  public  feal,  the  keys  of  the  citadel,  and 
the  charge  of  the  exchequer.  The  reader  muft  di- 
ftingtiiili  between  the  Epiftates  and  Proedri  laft-men-- 
tioned,  and  thofe  fpoken  of  in  the  former  paragraph, 
becaufe,  though  their  titles  were  the  fame,  their  office 
were  perfectly  diftinct.  The  fenate  affembled  by  di- 
rection of  the  Prytanes  once  every  day,  excepting  fe- 
ftivals,  andfometimesoftner  in  the  fenate-houfe,  which 
was  thence  called  lJrytanexm.  jo^ 

When  a  member  of  the  fenate  made  a  motion  for  a  Laws  how 
new  law,  it  was  immediately  engraven  on  tablets,  that  eftabliflied, 
the  members  when  they  came  next  might  be  prepared  &c~ 
to  fpeak  to  it.  At  the  fubfequent  affembly  the  Epi- 
ftates opened  the  matter,  after  which  every  fenator  that 
pleafed  delivered  his  fentiments  ;  then  any  of  the  Pry- 
tanes drew  up  the  decree,  and  repeated  it  aloud  :  after 
which  they  proceeded  to  vote,  and  if  there  was  a  ma- 
jority of  white  beans,  then  it  became,  pfephijma,  and 
was  afterwards  propounded  to  the  people  :  if  they  ap- 
proved it,  it  becamealaw ;  otherwife  it  was  of  no  force 
longer  than  the  fenate  who  decreed  it  fubfifted.  The 
power  of  the  fenate  was  very  great :  for  they  took  the 
account  of  magistrates  at  the  expiration  of  their  offices; 
they  directed  the  provifions  made  for  poor  citizens  out 
of  the  public  treafure  ;  they  had  the  fuperintendancy 
of  public  prifons,  and  a  power  of  punifhing  fuch  as 
committed  acts  morally  evil,  though  not  prohibited  by 
any  law  ;  they  had  the  care  likewife  of  the  fleet;  and 
beiides  all  thefe  they  had  many  other  branches  of  au- 
thority, which  it  is  not  neceffary  for  us  to  mention- 
Before  they  took  their  feats,  they  were  conltrained  to> 
undergo  a  very  ftrict  examination,  wherein  the  whole- 
courfe  of  their  lives  was  inquired  into  ;  and  if  the  leaft 
flur  on  their  reputation  appeared,  they  were  fet  afide- 
When  this  examination  was  over,  they  took  an  oath, 
whereby  they  bound  themfelves  to  promote  in  all  their 
councils  the  public  good,  to  advife  nothing  contrary  to 
the  laws,  and  to  execute  their  functions  exactly.  The 
higheft  fine  the  fenate  could  impofe  was  500  drachms  r 
if  they  thought  the  offender  defcrved  a  heavier  mulct, 
they  then  tranfmitted  the  caufe  to  the  Thefmothetas, 
whopuniflied  them  as  they  thought  fit.  The  fenators,. 
when  their  year  was  out,  gave  an  account  of  their  ma- 
nagement to  the  people:  but  that  they  might  have  the 
lefs  to  do,  they  always  punifhed  fuch  of  their  number 
as  they  found  had  offended,  by  expulfion  ;  and  in  this 
they  were  mighty  exact.  Vet  an  expelled  fenator  was 
notwithstanding  eligible  to  any  other  office,  the  mofb 
trivial  omiffion  being  fufficient  to  occafion  a  difmiffion 
from  the  fenatorial  dignity;  and  therefore,  when  the 
tribes  chofe  their  fenators,  they  alfo  chofe  a  certain 
number  of  fubfidiarics,  out  of  which,  when  a  fenator 
was  expelled,  another  was  fubftituted  in  his  place. 
Each  fenator  was  allowed  a  drachm  every  day  :  for  it 
was  a  conftant  rule  with  the  Athenians,  that  the  public 
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ought  to  pay  for  every  man's  time  ;  and  therefore  ftich 
'  of  the  poor  Athenians  as  thought  fit  to  demand  it,  had 
three  oboli  for  going  to  the  aflembly.  If  during  their 
adminiftration  any  mips  of  war  were  built,  the  fenators 
had  crowns  decreed  them;  but  if  not,  they  were  for- 
bid tofue  for  them. 

Next  to  the  fenate  was  the  court  of  Areopagus, 
for  a  defcription  of  which  fee  that  article. 

The  chief  magiftrates  of  Athens  were  Archons,  and 
inferior  to  them  there  were  many  others  ;  of  whom  it 
will  be  necefTary  to  mention  fome.  In  the  firft  place 
they  had  Nomophy  laces,  who  were  alfo  ftyled  the  eleven, 
becaufe  they  were  fo  many  in  number,  one  chofen  out 
of  each  tribe,  and  a  clerk  or  fecretary  who  made  up  the 
eleventh.  Their  duty  it  was  to  look  to  the  execution 
of  the  laws :  they  had  authority  to  feize  robbers  and 
other  capital  offenders  ;  and  if  they  confefTed,  to  put 
them  to  death.  Dr  Potter  thinks  they  refembled  our 
fheriffs.  The  Phylarchi  .were  the  prelidents  of  the  A- 
thenian  tribes;  but  in  time  this  became  a  military  title. 
The  Philobafileus  was  an  officer  in  each  tribe,  who  did 
the  fame  things  within  his  jurisdiction  as  the  Bafileus 
did  with  refpect  to  the  ftate.  The  Demarchi  were  the 
principal  magiftrates  in  wards.  The  Lexarchi  were  fix 
in  number,  and  were  bound  to  take  care  that  the  peo- 
ple came  duly  to  the  affemblies ;  in  their  cuftody  was 
the  public  regifter  of  the  citizens  names.  They  had 
under  them  Toxotae,  who  were  lictors  or  bailiffs ;  they 
were  fornetimes  1000  in  number  :  thefe  men  were  ne- 
cefPary  :  but,  like  moft  of  their  fort,  were  in  a  manner 
infamous,  as  may  be  gathered  from  the  comedies  of  A- 
riflophanes ;  they  were  generally  Scythians,  raw-boned, 
brawny  fellows,  ready  to  execute  any  thing  they  were 
commanded.  The  Nomothetaswere  loco  in  number; 
their  bufinefs  was  to  watch  over  and  infpect  into  the 
laws.  There  were  two  forts  of  orators  in  the  fervice 
of  the  ftate,  fome  were  appointed  to  defend  an  old  law, 
when  a  motion  was  made  to  repeal  it ;  thefe  had  their 
fee  from  the  ftate,  but  the  fame  man  was  incapable  of 
being  elected  twice.  Befides  thefe,  there  were  10  fet- 
tled orators  called  Rhetores,  elected  by  lot ;  their  bufi- 
nefs was  to  plead  public  caufes  in  the  fenate-houfe. 
For  this  they  had  their  ftated  fees ;  and  with  refpect  to 
their  qualifications,  the  law  run  thus :  "  Let  no  one  be 
a  public  orator  who  hath  ftruck  his  parents,  denied 
them  maintenance,  or  lhut  them  out  of  his  doors ;  who 
hath  refufed  to  ferve  in  the  army;  who  hath  thrown 
away  his  fhield  ;  who  hath  been  addicted  to  lewd  wo- 
men, notorioully  effeminate,  or  who  has  run  out  his 
patrimony.  If  any  man  who  has  been  guilty  of  thefe 
crimes  dare  to  deliver  an  oration,  let  him  be  brought  to 
trial  upon  the  fpot.  Let  an  orator  have  children  law- 
fully begotten,  and  an  eflate  within  Attica;  if  in  his 
oration  he  talks  impertinently,  makes  idle  repetitions, 
•affects  an  unbecoming  raillery,  digreires  from  the  point 
in  queftion,  or  after  the  affe.nbly  is  over,  abufes  the 
prcfident,  let  the  Proedri  fine  him  jo  drachms;  and  if 
that  is  not  thought  enough,  let  him  be  brought  before 
the  next  afTembly  and  fined  again." 

We  (hall  conclude  this  draught  of  the  Athenian  go- 
vernment with  an  account  of  their  courts  of  juftice, 
which,  exclufive  of  the  Areopagus,  were  10  in  num- 
ber ;  four  had  cognifance  of  criminal,  and  fix  of  civil 
caufes.  Thefe  10  courts  were  numbered  with  the  10 
firft  letters  of  the  alphabet,  and  were  thence  flyled, 


Alpha,  Beta,  Gamma,  Sec.  When  an  Athenian  was 
at  leifurc  to  hear  caufes,  he  wrote  his  own  name,  that  ' 
of  his  father,  and  the  ward  to  which  he  belonged,  upon 
a  tablet ;  this  he  prefented  to  the  Thefmothetsc,  who 
returned  it  again  to  him  with  another  tablet,  with  the 
letter  which  fell  to  his  lot ;  then  he  went  to  the  crier 
of  the  court,  who  prefented  him  a  fceptrc,  and  gave 
him  admiliion.  When  the  caufes  were  over,  every 
judge  went  and  delivered  his  fceptre  to  the  Prytanes, 
and  received  a  ftated  fee  for  every  caufe  that  was  tried. 
But  as  this  was  intended  only  to  compenfate  their  lofs 
of  time,  fo  that  there  might  be  no  appearance  of  co- 
vetoufnefs,  a  man  was  forbid  to  fit  in  two  courts  on  the 
fame  day.  The  firft  criminal  court  after  the  Areopa- 
gus, was  that  of  the  Epheta.  It  confifted  of  51  mem- 
bers, all  upwards  of  51  years  old.  Draco  gave  it  a 
very  extenfive  jurifdiction;  but  Solon  took  away  from 
them  the  power  of  judging  in  any  other  caufes  than 
thofe  of  manllaughter,  accidental  killing,  and  lying  in 
wait  to  deftroy  :  the  Bafileus  entered  all  caufes  in  this 
court.  The  fecond  criminal  court  was  called  Delphi- 
nium, becaufe  it  was  held  in  the  temple  of  Apollo  Del- 
phinius;  it  had  cognifance  of  fuch  murders  as  were 
confeffed  by  the  criminal,  but  at  the  fame  time  jufti- 
fied  nnder  fome  pretence  or  other.  The  Prjitaneum 
was  the  third  criminal  court.  It  held  plea  of  fuch  cafes 
where  death  enfued  from  inanimate  things:  caufes  were 
heard  here  with  the  fame  folemnity  as  in  other  courts ; 
and  on  judgment  given,  the  thing,  or  whatever  it  was, 
that  had  occafioned  the  death  of  a  man,  was  thrown 
out  of  the  territory  of  Athens.  The  laft  criminal  court 
was  ftyled  Phreatum.  It  fat  in  a  place  not  far  from 
thefea-fhore;  and  fuch  perfonswere  brought  before  this 
court  as  had  committed  murders  in  their  own  country 
and  fled  to  Attica:  the  proceedings  of  this  court  were 
fo  fevere  that  they  did  not  permit  the  criminal  to  come 
on  fliore,  but  obliged  him  to  plead  his  caufe  in  his 
veffel ;  and  if  he  was  found  guilty,  he  was  committed 
to  the  mercy  of  the  wind  and  feas. 

Of  the  judicatures  for  hearing  civil  caufes,  the  firft 
was  the  Parabajlon,  fo  called,  as  fome  think,  becaufe 
in  it  no  matter  could  be  heard  if  the  caufe  of  action 
was  above  one  drachm.  The  Cainon,  or  new  court, 
was  the  fecond  tribunal.  The  third  was  ftyled  the 
court  of  Lycus,  becaufe  it  afTembled  in  a  temple  dedi- 
cated to  that  hero,  whofe  flattie,  reprefented  with  the 
face  of  a  wolf,  was  fet  up  in  all  courts  of  juftice.  The 
Trigonon  was  fo  called,  becaufe  it  was  triangular  in  its 
form.  The  court  of  Metidius  derived  its  appellation  from 
the  architect  who  built  it.  The  lixth  and  laft  court 
was  called  Hcli<ea ;  it  was  by  far  the  greateft,  and  is 
generally  conceived  to  have  derived  its  name  from  the 
judges  fitting  in  the  open  air  expofed  to  the  fun.  All 
the  Athenians  who  were  free  citizens  were  allowed  by 
law  to  fit  in  thefe  courts  as  judges;  but  before  they 
took  their  feats  were  fworn  by  Apollo  Patrius,  Ceres, 
and  Jupiter  the  king,  that  they  would  decide  all  things 
rigbteoufly  and  according  to  law,  where  there  was  any 
law  to  guide  them  ;  and  by  the  rules  of  natural  equity, 
where  there  was  none.  The  Helasaftic  court  confifted 
at  leaft  of  50,  but  its  ufnal  number  was  500,  judges: 
when  caufes  of  very  great  confequence  were  to  be  tried, 
1000  fat  therein,  and  now  and  then  the  judges  were 
increafed  to  1500,  and  even  to  2000.  There  were 
many  inferior  courts  in  Athens  for  the  decifion  of  tri- 
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vial  caufes ;  but  of  thefe  there  is  no  neceflity  of  fpeak- 
ing,  fince  we  defign  no  more  than  a  fncoinct  view  of 
'  the  Athenian  republic,  as  it  was  fettled  by  and  in  con- 
ference of  Solon's  laws. 

ATTICUS  \Titns  Pomponius),  one  of  tlfe  moll 
honourable  men  of  ancient  Rome.  He  rtnderftood  the 
art  of  managing  himfelf  with  fuch  addrefs,  that,  with- 
out leaving  his  Hate  of  neutrality,  he  prcferved  the  ef- 
teem  and  affection  of  all  parties.  Hisftricl  friendlhip 
with  Cicero  did  not  hinder  him  from  having  great  in- 
timacy with  Hortenlius.  The  conteils  at  Rome  be- 
ivveen  Cinna's  party  and  tliat  of  Marius  induced  him 
to  go  to  Athens,  where  he  continued  for  a  long  time. 
He  was  very  fond  of  polite  learning,  and  kept  at  his 
houfe  feveral  librarians  and  readers.  He  might  have 
obtained  themoft  considerable  polls  in  the  government; 
but  chofc  rather  not  to  meddle,  becanfe  in  the  corrup- 
tion and  faction  which  then  prevailed  he  could  not  dif- 
charge  thein  according  to  the  laws.  He  wrote  Annals. 
He  married  his  daughter  to  Agrippa  ;  and  attained  to 
the  age  of  77. 

ATTILA,  king  of  the  Huns,  furnamed  the  fcourge 
of  Cod,  lived  in  the  jth  century.  He  may  be  ranked 
among  the  greatefl  conquerors,  lince  there  was 
fcarcely  any  province  in  Europe  which  did  not  feel  the 
weight  of  his  victorious  arms. 

Attila  deduced  his  noble,  perhaps  his  regal,  de- 
fcent  from  the  ancient  Huns,  who  had  formerly  con- 
tended with  the  monarchs  of  China.  His  features,  ac- 
cording to  the  obfervation  of  a  Gothic  hiftorian,  bore 
the  flamp  of  his  national  origin ;  and  the  portrait  of 
Attila  exhibits  the  genuine  deformity  of  a  modern 
Caulmnck;  a  large  head,  a  fwarthy  complexion,  fmall 
deep-feated  eyes,  a  flat  note,  a  few  hairs  in  the  place 
of  a  beard,  btoad  moulders,  and  a  fliort  fquare  body, 
of  nervous  ftrength,  though  of  a  difproportioned  form. 
The  haughty  ftep  and  demeanour  of  the  king  of  the 
Huns  expreifed  the  confeioufnefs  of  his  fuperiority  a- 
bove  the  reft  of  mankind ;  and  he  had  a  cuilom  of 
fiercely  rolling  his  eyes,  as  if  he  wifbed  to  enjoy  the 
terror  which  he  infpired.  Yet  this  favage  hero  was 
not  inacceflible  to  pity ;  his  Suppliant  enemies  might 
confide  in  the  aCTurance  of  peace  or  pardon;  and  At- 
tila was  confidered  by  his  fubjects  as  a  juft  and  indul- 
gent mailer.  He  delighted  in  war  :  but,  after  he  had 
afcended  the  throne  in  a  mature  age,  his  head,  rather 
than  his  hand  atchieved  the  conqueft  of  the  north; 
and  the  fame  of  an  adventurous  foldier  was  ufefully  ex- 
changed for  that  of  a  prudent  and  fuccefsful  general. 
The  effects  of  perfonal  valour  are  fo  inconfidcrable, 
except  in  poetry  or  romance,  that  victory,  even  among 
barbarians,  mtift  depend  on  the  degree  of  fkill,  with 
which  the  palfions  of  the  multitude  are  combined  and 
guided  for  the  fervice  of  a  (ingle  man.  The  Arts  of 
Attila  were  fkilfully  adapted  to  the  character  of  his  age 
and  country.  It  was  natural  enough,  that  the  Scy- 
thians mould  adore,  with  peculiar  devotion,  the  god 
of  war;  but  as  they  were  incapable  of  forming  either 
an  abflraitidea,  or  a  corporeal  representation,  they  wor- 
shipped their  tutelar  deity  under  the  fymbol  of  an  iron 
fcimitar.  One  of  the  fhepherds  of  the  Huns  perceived, 
that  a  heifer,  who  was  grazing,  had  wounded  herfelf 
in  the  foot  ;  and  curiouily  followed  the  track  of  the 
blood,  till  he  difcovered,  among  the  long  grafs  the 
point  of  an  ancient  fword;  which  he  dugout  of  the 


ground,  and  prefented  to  Attila.  That  rr.agnainmous, 
or  rather  that  artful  prince,  accepted  with  pious  grati-  ' 
tude  this  celellial  favour;  and,  as.the rightful  pofleflbr 
of  the  fword  of  Mars,  aliened  his  divine  and  inde- 
feafible  claim  to  the  dominion  of  the  earth.  If  the 
rites  of  Scy  thia  were  practifed  on  this  folemn  occafion, 
a  lofty  altar,  or  rather  pile  of  faggots,  300  yards  in 
length  and  in  breadth,  was  raifed  in  a  Spacious  plain  ; 
and  the  fword  of  Mars  was  placed  erect  on  the  fummit 
of  this  ruftic  altar,  which  was  annually  confecrated  by 
the  blood  of  flieep,  horfes,  and  of  the  hundredth  cap- 
tive. Whether  human  facrifices  formed  any  part  of 
the  worlhip  of  Attila,  or  whether  he  propitiated  the 
god  of  war  with  the  victims  which  he  continually  of- 
fered in  the  field  of  battle,  the  favourite  of  Mars  loon 
acquired  a  facred  character,  which  rendered  his  con - 
quefts  more  eafyand  more  permanent ;  and  the  barbari- 
an princes  confelfed,  in  the  language  of  devotion  or  flat- 
tery, that  they  could  not  prefume  togaze  with  a  Heady 
eye  on  the  divine  majefty  of  the  king  of  the  Huns. 
His  brother  Bleda,  who  reigned  over  ia  confiderabk 
part  of  the  nation,  was  compelled  to  refign  his  fGeptre 
and  his  life.  Yet  even  this  cruel  act  was  attributed  to 
a  fupernatnral  impulfe  ;  -and  the  vigour  with  which  At- 
tila wielded  the  fword  of  Mars,  convinced  the  world 
that  it  had  been  referved  alone  for  his  invincible  arm. 
But  the  extent  of  his  empire  affords  the  only  remain- 
ing evidence  of  the  number  and  importance  of  his  vic- 
tories; and  the  Scythian  monarch,  however  ignorant 
of  the  value  of  fcience  and  philofophy,  might  per- 
haps lament  that  his  illiterate  fubjecls  were  defti- 
tute  of  the  art  which  could  perpetuate  the  memory  of 
his  exploits. 

If  a  line  of  feparation  were  drawn  between  the  civi- 
lized and  the  favage  climates  of  the  globe  ;  between 
the  inhabitants  of  cities  who  cultivated  the  earth,  and 
the  hunters  and  ihepherds  who  dwelt  in  tents;  Attila 
might  afpire  to  the  title  of  Supreme  and  Sole  monarch 
of  the  Barbarians.  He  alone,  among  the  conquerors 
of  ancient  and  modern  times,  united  the  two  mighty 
kingdoms  of  Germany  and  Scythia;  .and  thofe  vague 
appellations,  when  they  are  applied  to  his  reign,  may 
be  underftood  with  an  extenfive  latitude.  Thuringia, 
w-hich  ftretched  beyond  its  actual  limits  .as  far  as  the 
Danube,  was  in  the  number  of  his  provinces  :  he  in- 
terposed, with  the  weight  of  a  powerful  neighbour,  in 
the  domeftic  affairs  of  the  Franks ;  and  one  of  his  lieu- 
tenants chaltifed,  and  almofl  exterminated,  the  Bur- 
gundians  of  the  Rhine.  He  fubdued  the  illands  of  the 
ocean,  the  kingdoms  of  Scandinavia,  encompafied  and 
divided  by  the  waters  of  the  Baltic  ;  and  the  Huns  might 
derive  a  tribute  of  furs  from  that  northern  region, 
which  has  been  protected  from  all  other  conquerors  by 
the  feverity  of  the  climate,  and  the  courage  of  the  na- 
tives. Towards  the  eaft,  it  is  difficult  to  ciroumfcribe 
the  dominion  of-Attila  over  the  Scythian  deferts  :  yet 
we  may  be  a flu red,  that  he  reigned  on  the  banks  of  the 
Volga,  that  the  king  of  the  Huns  was  dreaded,  not 
only  as  a  warrior,  but  as  a  magician  ;  that  he  infnlted 
and  vanqnilhed  the  Khan  of  the  formidable  Geougen  : 
and  that  he  fent  ambalfadors  to  negociare  an  equal  al- 
liance with  the  empire  of  China.  In  the  proud  review 
of  the  nations  who  acknowledged  the  fovereignty  of 
Attila,  and  who  never  entertained  during  his  lifetime 
the  thought  of  a  revolt,  the  Gepidce  and  the  Ollrogoths 
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Attiia  were  diftinguilhed  by  their  numbers,  their  bravery,  and 
II  the  perfonal  merit  of  their  chiefs.  The  renowned 
Attorney.^  Art)arjc  ]<jng  of  the  Gepidx,  was  the  faithful  and  faga- 
cions  councellor  of  the  monarch  ;  who  efteemed  his 
intrepid  genius,  whilft  he  loved  the  mild  and  difcreet 
virtues  of  the  noble  Walamir  king  of  the  Oftrogoths. 
The  crowd  of  vulgar  kings,  the  leaders  of  fo  many 
martial  tribes,  who  ferved  under  the  ftandard  of  Atti- 
ia, were  ranged  in  the  fubmillive  order  of  guards  and 
domeftics  round  the  perfon  of  their  mailer.  They 
watched  his  nod;  they  trembled  at  his  frown;  and  at 
the  firft  lignal  of  his  will,  they  executed  without 
murmur  or  hefitation  his  ftern  and  abfolute  commands. 
In  time  of  peace,  the  dependent  princes,  with  their  na- 
tional troops,  attended  the  royal  camp  in  regular  fuc- 
cellion ;  but  when  Attiia  collected  his  military  force, 
Jie  was  able  to  bring  into  the  field  an  army  of  five,  or, 
according  to  another  account,  of  feven  hundred  thou- 
fand  Barbarians. 

For  an  account  of  his  exploits  and  death,  fee  the  ar- 
ticle Huns. 

ATTIRE,  in  hunting,  fignifies  the  head  or  horns  of 
a  deer.  The  attire  of  a  flag,  if  perfect,  confiits  of  bur, 
pearls,  beams,  gutters,  antler,  fur-antler,  royal,  fur-roy- 
al, and  crotches;  of  a  buck,  of  the  bur,  beam,  brow- 
antler,  advancer,  palm,  and  fpellers. 

ATTITUDE,  in  painting  and  fculpture,  the  gef- 
ture  of  a  figure  or  ltatue  ;  or  it  is  fuch  a  difpofition  of 
their  parts  as  ferves  to  exprefs  the  action  and  fentiments 
of  the  perfon  reprefented. 

ATTIUM,  (anc.  geog.)  a  promontory  on  the 
north-weft  of  Corlica,  (Ptolemy).  It  ftill  retains  fome 
traces  of  its  ancient  name,  being  now  called  Punta  di 
jicciuolo  (Clnverius). 

ATTLEBURY,  a  town  in  the  county  of  Norfolk 
in  England.     E.  Long.  o.  40.    N.  Lat.  52.  23. 

ATTOLLENS,  in  anatomy,  an  appellation  given  to 
feveral  mufcles  otherwife called levatores  and  sievatares. 
See  Anatomy,  Table  of  the  Mufcles. 

ATTORNEY  at  law,  anfwers  to  the  Procurator, 
or  Proctor  of  the  civilians  and  cauonifts:  And  he  is 
one  who  is  put  in  the  place,  ftead,  or  turn  of  another, 
to  manage  his  matters  of  law.  Formerly  every  fuitor 
was  obliged  to  appear  in  perfon,  to  profecute  or  de- 
fend his  fuit  (according  to  the  old  Gothic  conftitu- 
tion),  unlefs  by  fpecial  licence  under  the  king's  letters 
patent.  This  is  ftill  the  law  in  criminal  cafes.  And 
An  idiot  cannot  to  this  day  appear  by  attorney,  but  in 
perfon;  for  he  hath  not  discretion  to  enable  him  to 
appoint  a  proper  fubftitute ;  .and  upon  his  being 
brought  before  the  court  in  fo  defencelefsa  condition, 
the  judges  are  bound  to  take  care  of  his  interefts,  and 
,they  fhall  admit  the  befl  plea  in  his  behalf  that  any  one 
prefent  can  fnggeft.  But,  as  in  the  Roman  law, 
cum  olim  in  ufi  fuijfet,  alterius  nomine  agi  man  po(fe, 
fed,  quia  hoc  nan  viini.mam  incammodit stem  habebat, 
cvperunt  homines  per  procuratores  liiigare ,-  fo,  in  Eng- 
land, on  the  fame  principle  of  convenience,  it  is  now 
permitted  in  general,  by  divers  ancient  ftatutes,  where- 
of the  firft  is  Itatute  Weft.  2.  c.  10.  that  attorneys  may 
be  made  to  profecute  or  defend  any  action  in  the  ab- 
fence  of  the  parties  10  the  fuit.  Thefe  attorneys  are 
now  formed  into  a  regular  corps;  they  are  admitted  to 
the  execution  of  their  office  by  the  fupcrior  courts  of 
Weftminfler-hall;  and  are  in  all  points  officers  of  the 


refpeclive  courts  in  which  they  are  admitted  ;  anj  as  Attorney, 
they  have  many  privileges  on  account  of  their  attcn-  Attraaion. 
dance  there,  fo  they  are  peculiarly  fubjsct  to  thecen-  '  "  ' 
fure  and  animadverfion  of  the  judges.  No  man  can 
praflife  as  an  attorney  in  any  of  thofe  courts,  but  fuch 
as  is  admitted  and  fworn  an  attorney  of  that  particular 
court ;  an  attorney  of  the  court  of  king's  bench  can- 
not practife  in  the  court  of  common  pleas ;  nor  vise 
verfa.  To  practife  in  the  court  of  chancery,  it  is  alfo 
neceflary  to  be  admitted  a  folicitor  therein;  and  by 
the  ftatute  22  Geo.  II.  c.  46.  no  perfon  mall  act  as 
an  attorney  at  the  court  of  quarter- feflions,  but  fuel1, 
as  has  been  regularly  admitted  in  fome  fuperior  court 
of  record.  So  early  as  the  Itatute  4  Henry  IV.  c.  18. 
it  was  enacted,  that  attorneys  mould  be  examined  by 
the  judges,  and  none  admitted  but  fuch  as  were  vir- 
tuous, learned,  and  fworn  to  do  their  duty.  And  many 
fubfequent  ftatutes  have  laid  them  under  farther  regu- 
lations. 

Letter  of  attorney  pays  by  different  acts,  6s.  By 
25  Geo.  III.  c.  80.  the  following  duties  are  to  be 
paid  by  every  folicitor,  attorney,  notary,  proctor,  a- 
gent  or  procurator,  viz.  for  every  warrant  to  profecute 
for  a  debt  of  40s.  or  to  defend,  a  ftamp  duty  of  2s.  6d. 
And  they  are  to  take  out  certificates  annually  ;  and 
if  refident  in  London,  Weftminfter,  the  bills  of  mor- 
tality, or  Edinburgh,  they  are  now  obliged  to  pay 
L.  J  for  the  fame ;  and  in  every  other  part  of  Great 
Britain,  L.  3.  The  duties  are  under  the  management 
of  the  commiffioners  of  ftamps :  and  every  acting  foli- 
citor, and  other  perfon  as  above,  fhall  annually  deliver 
in  a  note  of  his  name  and  refidence,  to  the  proper  offi- 
cer of  the  court  in  which  he  practifes  ;  the  entering 
officers  are  to  certify  notes  delivered,  and  iffiie  annual 
certificates,  (lamped  as  above,  which  muft  be  renewed 
ten  days  before  the  expiration.  Refufing  to  iilue,  or 
improperly  iffiiing  certificates,  is  a  penalty  of  L.  50,  and 
damages  to  the  party  aggrieved.  Acting  without  a 
certificate,  or  giving  in  a  falfe  place  of  refidence,  is 
a  penalty  of  L.  JO,  and  incapacity  to  fne  for  fees  due. 
A  flamped  memorandum  fhall  be  given  to  the  pro- 
per officer,  of  the  names  of  the  parties  in  every  action ; 
and  in  fuch  cafes  as  ufed  to  require  precipes.  Officers 
who  receive  flamped  memorandums,  are  to  file  the 
fame,  on  penalty  of  L.  50 ;  and  perfons  not  acting- 
conformable  to  this  aft  forfeit  L.  5. 

ArroRKEr  General,  is  a  great  officer  under  the 
king,  made  by  letters  patent.  It  is  his  place  to  exhi- 
bit informations,  and  profecute  for  the  crown,  in  mat- 
ters criminal ;  and  to  file  bills  in  the  exchequer,  for 
any  thing  concerning  the  king  in  inheritance  or  pro- 
fits ;  and  others  may  bring  bills  againfl  the  king's 
attorney.  His  proper  place  in  court,  upon  any  fpe- 
cial matters  of  a  criminal  nature,  wherein  his  attend- 
ance is  required,  is  under  the  judges  on  the  left 
hand  of  the  clerk  of  the  crown  ;  but  this  is  only  upon 
folemn  and  extraordinary  occaiions ;  for  ufually  he 
does  not  fit  there,  but  within  the  bar  in  the  face  of 
the  court. 

ATTOURNMENT,  or  Attornment,  inlaw,  a 
transfer  from  one  lord  to  another  of  the  homage  and 
fervice  a  tenant  makes;  or  that  acknowledgment  of 
duty  to  a  new  lord. 

ATTRACTION,  in  natural  philofophy,  a  general 
term  ufed. to  denote   (he  caufe  by  which  bodies  tend 
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Atti-aaion.  towards  each  other,  and  cohere  till  feparated  by  fome 
'       ""**■' other  power. 

The  principle  of  attraction,  in  the  Newtonian  fenfe 
of  it,  feems  to  have  been  firft  furmifed  by  Copernicus. 
"  As  for  gravity,"  fays  Copernicus,  "  I  confider  it  as 
nothing  more  than  a  certain  natural  appetence  (appe- 
ientia)  that  the  Creator  has  imprefled  upon  all  the 
parts  of  matter,  in  order  to  their  uniting  or  coalefcing 
into  a  globular  form,  for  their  better  preservation ;  and 
it  is  credible  that  the  fame  power  is  alfo  inherent  in 
'the  fun  and  moon,  and  planets,  that  thofe  bodies  may 
conltantly  retain  that  round  figure  in  which  we  be- 
hold them."  De  Rev.  Orb.  CeeleJL  lib.  i.  cap.  9.  And 
Kepler  calls  gravity  a  corporeal  and  mutual  affection 
between  fimilar  bodies,  in  order  to  their  union.  JJl. 
Nov.  in  Introd.  And  he  pronounces  more  pofitively, 
that  no  bodies  whatfoever  were  abfolutely  light,  but 
only  relatively  fo ;  and  confequently,  that  all  matter 
was  fubje&ed  to  the  law  of  gravitation.     Ibid. 

The  firft  in  Britain  who  adopted  the  notion  of  at- 
traction, was  Dr  Gilbert,  in  his  book  De  Magnete ; 
and  the  next  was  the  celebrated  Lord  Bacon,  Nov. 
Org.  lib.  ii.  aphor.  36.  45.  48.  Sylv.  cent.  i.  exp.  33. 
In  France  it  was  received  by  Fermat  and  Roberval ; 
and  in  Italy  by  Galileo  and  Borelli.  But  till  Sir  Ifaac 
Newton  appeared,  this  principle  was  very  imperfectly 
defined  and  applied. 

It  muft  be  obferved,  that  though  this  great  author 
makes  ufe  of  the  word  attraction,  in  common  with  the 
fchool  philofophers ;  yet  he  very  ftiidioudy  diftinguifhes 
between  the  ideas.  The  ancient  attraction  was  fup- 
pofed  a  kind  of  quality,  inherent  in  certain  bodies 
thernfelves,  and  ariling  from  their  particular  or  fpecific 
forms.  The  Newtonian  attraction  is  a  more  indefinite 
principle;  denoting  not  any  particular  kind  or  man- 
ner of  action,  nor  the  phyfical  caufe  of  fuch  action; 
but  only  a  tendency  in  the  general,  a  conatus  accedendi, 
to  whatever  caufe,  phyfical  or  metaphyfical,  fuch  ef- 
fect be  owing;  whether  to  a  power  inherent  in  the 
bodies  thernfelves,  or  to  the  impulfe  of  an  external 
agent.  Accordingly,  that  author,  in  his  Philofoph. 
Nat.  Prin.  Math,  notes,  "  that  he  ufes  the  words 
attraElion,  impulfe,  and  propenfion  to  the  center,  indif- 
ferently ;  and  cautions  the  reader  not  to  imagine  that 
by  attraction  he  exprefles  the  modus  of  the  action,  or 
the  efficient  caufe  thereof,  as  if  there  were  any  proper 
powers  in  the  centres,  which  in  reality  are  only  ma- 
thematical points;  or,  as  if  centres  could  attracti" 
Lib.  i.  p.  5.  So  he  "  confiders  centripetal  powers  as 
attractions,  though,  phyfically  fpeaking,  it  were  per- 
haps more  juft  to  call  them  impulfes.  lb.  p.  147. 
He  adds,  "  that  what  he  calls  attraction  may  poflibly 
be  effected  by  impulfe,  though  not  a  common  or  cor- 
poreal impulfe,  or  after  fome  other  manner  unknown 
to  us."     Optic,  p.  322. 

Attraction,  if  conlidered  as  a  quality  ariling  from 
the  fpecific  form  of  bodies,  ought,  together  with  fym- 
pathy,  antipathy,  and  the  whole  tribe  of  occult  quali- 
ties, to  be  exploded.  But  when  we  have  fet  thefe 
afide,  there  will  remain  innumerable  phenomena  of  na- 
ture, and  particularly  the  gravity  or  weight  of  bodies, 
or  their  tendency  to  a  centre,  which  argue  a  principle 
of  action  feemingly  diftincl  from  impulfe,  where  at 
lcall  their  is  no  fenfible  impulfion  concerned.  Nay, 
what  is  more,  this  action  in  fome  refpects  differs  from 


all  impulfion  we   know  of ;    impulfe   being    always  Attraaion. 

found  to  adt  in  proportion   to  the  furfaces  of  bodies,  l~~ "* ' 

whereas  gravity  adts  according  to  their  folid  content, 
and  conftquently  muft  arife  Irom  fome  caufe  that  pene- 
trates or  pervades  the  whole  fubftance  thereof.  This 
unknown  principle,  unknown  we  mean  in  refpedtof 
its  caufe,  for  its  phenomena  and  (fftfts  are  moll  obvi- 
ous, with  all  the  fpecies  and  modifications  thereof,  wc 
call  attraElion;  which  is  a  general  name,  underwhich 
all  mutual  tendencies,  where  no  phyfical  impulfe  ap- 
pears, and  which  cannot  therefore  be  accounted  for 
from  any  known  laws  of  nature,,  may  be  ranged. 

And  hence  arife  divers  particular  kinds  of  attrac- 
tion ;  as,  Gravity,  Magnetifm,  EleBricity,  &c.  which 
are  fo  many  different  principles  acting  by  different 
laws,  and  only  agreeing  in  this,  that  we  do  not  fee  any 
phyfical  caufes  thereof;  but  that,  as  to  our  fenfes, 
they  may  really  arife  from  fome  power  or  efficacy  in 
fuch  bodies,  whereby  they  are  enabled  to  acT:  even  up- 
on diftant  bodies,  though  our  reafon  abfolutely  difal- 
lows  of  any  fuch  action. 

Attraction  may  be  divided,  with  refpect  to  the  law 
it  obferves,  into  two  kinds. 

1.  That  which  extends  to  a  fenfible  diftance.  Such 
are  the  attraction  of  gravity,  found  in  all  bodies;  and 
the  attraction  of  magnetifm  and  electricity,  found  in 
particular  bodies.  The  feveral  laws  and  phenomena 
of  each,  fee  under  their  refpective  articles. 

The  attraction  of  gravity,  called  alfo  among  mathe- 
maticians the  centripetal  force,  is  one  of  the  greateft 
and  moft  univerfal  principles  in  all  nature.  We  fee 
and  feel  it  operate  on  bodies  near  the  earth,  and  find 
by  obfervation  that  the  fame  power  (i.  e.  a  power 
which  acts  in  the  fame  manner,  and  by  the  fame  rules, 
viz.  always  proportionably  to  the  quantities  of  matter, 
and  as  the  fquares  of  the  diftances  reciprocally)  does 
alfo  obtain  in  the  moon,  and  the  other  planets,  primary 
and  fecondary,  as  well  as  in  the  comets;  and  even  that 
this  is  the  very  power  whereby  they  are  all  retained  in 
their  orbits,  &c.  And  hence,  as  gravity  is  found  in 
all  the  bodies  which  come  under  our  obfervation,  it  is 
eafily  inferred,  by  one  of  the  fettled  rules  of  philofo- 
phizing,  that  it  obtains  in  all  others :  and  as  it  is  found 
to  be  as  the  quantity  of  matter  in  each  body,  it  muft 
be  in  every  particle  thereof;  and  hence  every  particle 
in  nature  is  proved  to  attradt  every  other  particle,  &c. 
Seethe  demonftration  hereof  laid  down  at  large,  with, 
the  application  of  the  principle  to  the  celeftial  motions, 
under  the  article  Astronomy,  Secti  IV. 

From  this  attraction  arifes  all  the  motion,  and  con- 
fequently all  the  mutation,  in  the  great  world.  By 
this  heavy  bodies  defcend,  and  light  ones  afcend  ;  by 
this  projectiles  are  directed,  vapours  and  exhalations 
rife,  and  rains,  &c.  fall.  By  this  rivers  glide,  the  air 
preffes,  the  ocean  fwells,  &c.  In  effedt,  the  motions 
ariling  from  this  principle  make  the  fubjecT:  of  that 
extenfive  branch  of  mathematics,  called  mechanics  or 
flatics,  with  the  parts  or  appendages  thereof,  hydrofta- 
tics,  pneumatics,  &c. 

2.  That  which  does  not  extend  to  fenfible  diftances. 
Such  is  found  to  obtain  in  the  minute  particles  where- 
of bodies  are  compofed,  which  attradt  each  other  at 
or  extremely  near  the  point  of  contact,  with  a  force 
much  fuperior  to  that  of  gravity,  but  which  at  any 
diftance  from  it  decreafes  much  fafter  than  the  power 
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Attraction,  of  gravity.     This  power  a  late  ingenious  author  choofes 

■ '  to  call  the  attraction  of  cohsjlon,  as  being  that  whereby 

the  atoms  or  infenfihle  particles  of  bodies  are  united  in- 
to fenlible  mafles. 

This  latter  kind  of  attraction  owns  Sir  Ifaac  New- 
ton for  its  difcoverer  ;  as  the  former  does  for  its  im- 
prover. The  laws  of  motion,  percuffion,  &c.  in  fen- 
lible bodies  under  various  circumftances,  as  falling, 
projected,  &c.  afcertained  by  the  later  philofophers,  do 
not  reach  to  thofe  more  remote,  inteftine  motions  of 
the  component  particles  of  the  fame  bodies,  whereon 
the  changes  of  the  texture,  colour,  properties,  &c.  of 
bodies  depend  :  fo  that  our  philofophy,  if  it  were  on- 
ly founded  on  the  principle  of  gravitation,  and  carried 
fo  far  as  that  would  lead  us,  would  neceflarily  be  very 
deficient. 

But  befide  the  common  laws  of  fenfible  mafles,  the 
minute  parts  they  are  compofed  of  are  found  fubjeft 
to  fome  others,  which  have  been  but  lately  taken  no- 
tice of,  and  are  even  yet  imperfectly  known.  Sir  Ifaac 
Newton,  to  whofe  happy  penetration  we  owe  the  hint, 
contents  himfelf  to  eftablifti  that  there  are  fuch  mo- 
lions  in  the  min'mia  nature?,  and  that  they  flow  from 
certain  powers  or  forces,  not  reducible  to  any  of  thofe 
in  the  great  world.  In  virtue  of  thefe  powers,  he 
fhows,  "  That  the  fmall  particles  aft  on  one  ano- 
ther even  at  a  diftance;  and  that  many  of  the  phe- 
nomena of  nature  are  the  refult  thereof.  Senfible 
bodies,  we  have  already  obferved,  aft  on  one  another 
divers  ways  ;  and  as  we  thus  perceive  the  tenor 
and  courfe  of  nature,  it  appears  highly  probable  that 
there  may  be  other  powers  of  the  like  kind  :  nature 
being  very  uniform  and  confiflent  with  herfelf.  Thofe 
juft  mentioned  reach  to  fenfible  diftances,  and  fo  have 
been  obferved  by  vulgar  eyes  ;  but  there  may  be  others 
which  reach  to  fuch  fmall  diftances  as  have  hitherto 
efcaped  obfervation  ;  and  it  is  probable  elcftricity  may 
reach  to  fuch  diftances,  even  without  being  excited  by 
friftion." 

The  great  author  juft  mentioned  proceeds  to  confirm 
the  reality  of  thefe  fufpicions  from  a  great  number  of 
phenomena  and  experiments,  which  plainly  argue  fuch 
powers  and  aftions  between  the  particles,  e.g.  of  falts 
and  water,  oil  of  vitriol  and  water,  aquafortis  and  iron, 
fpirit  of  vitriol  and  faltpetre.  He  alfo  fhows,  that 
thefe  powers,  &c.  are  unequally  ftrong  between  diffe- 
rent bodies ;  ftronger,  e.  g.  between  the  particles  of 
fait  of  tartar  and  thofe  of  aquafortis  than  thofe  of  fil- 
ver,  between  aquafortis  and  lapis  calaminaris  than  iron, 
between  iron  than  copper,  copper  than  filver  or  mer- 
cury. So  fpirit  of  vitriol  afts  on  water,  but  more  on 
iron  or  copper,  &c. 

The  other  experiments  which  countenance  the  exift- 
ense  of  fuch  principle  of  attraftion  in  the  particles  of 
matter  are  innumerable. 

Thefe  aftions,  in  virtue  whereof  the  particles  of  the 
bodies  abovementioned  tend  towards  each  other,  the 
author  calls  by  a  general  indefinite  name,  attraction ; 
which  is  equally  applicable  to  all  aftions  whereby  di- 
ftant  bodies  tend  towards  one  another,  whether  by  im- 
pnlfe  or  by  any  other  more  latent  power  :  and  from 
hence  he  accounts  for  anjnfinity  of  phenomena,  other- 
wife  inexplicable,  to  which  the  principle  of  gravity  is 
inadequate. 

"  Thus   (sdds  our  author)   will  nature  be  found 
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very  conformable  to  herfelf,  ami  very   fimplc  ;    jer-  s.ntz&iavh- 

forming  all  the  great  motions  of  the  heavenly  Lodits  ' — "^ ' 

by  the  attraftion  of  gravity,  which  intercedes  thofe 
bodies,  and  almoft  all  the  fmall  ones  of  their  p*rts,  by 
fome  other  attractive  power  diffirfed  through  the  par- 
ticles thereof.  Without  fuch  principles,  there  never 
would  have  been  any  motion  in  the  world  ;  and  with- 
out the  continuance  thereof,  motion  would  loon  perifh, 
there  being  otherwife  a  great  decrcafe  or  diminution 
thereof,  which  is  only  fupplied  by  thefe  aftive  princi- 
ples." 

We  need  not  fay  how  unjuft  it  is  in  the  generality 
of  foreign  philofophers  to  declare  againft  a  principle 
which  furniihes  fo  beautiful  a  view,  for  no  other  reafort 
but  becaufe  they  cannot  conceive  how  one  body  ihould 
aft  on  another  at  a  diftance.  It  is  certain,  philofophy 
allows  of  110  aftion  but  what  is  by  immediate  contact 
and  impnlfion  (for  how  can  a  body  exert  any  aftive 
power  there  where  it  does  not  exift  ?  to  fupppofe  this  of 
any  thing,  even  the  Supreme  Being  himfelf,  would 
perhaps  imply  a  contradiction)  :  yet  we  fee  effects 
without  feeing  any  fuch  impulfe  ;  and  where  there  are 
effefts,  we  can  eaiily  infer  there  are  caufes  whether 
we  fee  them  or  no.  But  a  man  may  confider  fuch  ef- 
fefts without  entering  into  the  confederation  of  the 
caufes,  as  indeed  it  feems  the  bufinefs  of  a  philofopher 
to  do  :  for  to  exclude  a  number  of  phenomena  which 
we  do  fee,  will  be  to  leave  a  great  chafm  in  the  hiftory 
of  nature  ;  and  to  argue  about  aftions  which  we  do 
not  fee,  will  be  to  build  caftles  in  the  air. — It  follows,. 
therefore,  that  the  phenomena  of  attraftion  are  matters- 
of  phylical  corrfideration,  and  as  fuch  intitled  to  a  (hare 
in  the  fyftem  of  phyfics  ;  but  that  the  caufes  thereof 
will  only  become  fo  when  they  become  fenfible,  /.  e. 
when  they  appear  to  be  the  effeftof  fome  other  higher 
caufes  (for  a  caufe  is  no  otherwife  feen  than  as  itfelf  is 
an  effect,  fo  that  the  firft  caufe  muft  from  the  nature 
of  things  be  invifible)  :  we  are  therefore  at  liberty  to 
fuppofe  the  caufes  of  attraftions  what  we  pleafe,  with- 
out any  injury  to  the  effefts. — The  illuftrious  author 
himfelf  feems  a  little  irrefolnte  as  to  the  caufes ;  incli- 
ning fometimes  to  attribute  gravity  to  the  aftion  of 
an  immaterial  caufe  (Optics,  p.  343,  &c.)  and  fome- 
times to  that  of  a  material  one  (lb.  p.  325.) 

In  his  philofophy,  the  refearch  into  caufes  is  the  laft 
thing,  and  never  comes  under  confideration  till  the 
laws  and  phenomena  of  the  effeft  be  fettled  ;  it  being 
to  thefe  phenomena  that  the  caufe  is  to  be  accommo- 
dated. The  caufe  even  of  any,  thegrofleft  and  moll 
fenfible  aftion,  is  not  adequately  known.  How  im- 
pulfe or  percuffion  itfelf  produces  its  effefts,  /'.  e.  how 
motion  is  communicated  by  body  to  body,  confounds 
the  deepeft  philofophers  ;  yet  is  impulfe  received  not 
only  into  philofophy,  but  into  mathematics :  and  ac- 
cordingly the  laws  and  phenomena  of  its  effefts  make 
the  greateft  part  of  common  mechanics. 

The  other  fpecies  of  attraftion,  therefore,  in  which 
no  impulfe  is  remarkable,  when  their  phenomena  arc 
fufficiently  afcertained,  have  the  fame  title  to  be  pro- 
moted from  phyfical  to  mathematical  confideration  ; 
and  this  without  any  previous  inquiry  into  their  caufes, 
which  our  conceptions  may  not  be  proportionate  to  ? 
let  their  caufes  be  occult,  as  all  caufes  ftriftly  fpeaking 
are,  fo  that  their  effefts,  which  alone  immediately  con- 
cern us,  be  but  apparent. 

Our 
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Our  great  philofopber,  then,  far  from  adulterating 
feience  with  any  tiling  foreign  or  metaphyseal,  as 
many  have  repro.iched  him  with  doing,  has  the  glory 
of  having  thrown  every  thing  of  this  kind  out  ot  his" 
fyftem,  and  of  having  opened  a  new  fottrce  of  fublimer 
mechanics,  which  duly  cultivated  might  be  of  infinite- 
ly greater  extent  than  all  the  mechanics  yet  known. 
It  is  hence  alone  we  muft  expect  to  learn  the  manner 
of  the  changes,  productions,  generations,  corruptions, 
&c.  of  natural  things.;  with  all  that  fcene  of  wonders 
opened  to  us  by  the  operations  of  chemifhy. 

Some  fucceeding  philofophers  have  profecuted  the 
difcovery  with  laudable  zeal  :  Dr  Keil  particularly  hasi 
endeavoured  to  deduce  fome  of  the  laws  of  this  new 
action,  and  applied,  them  to  folve  divers  of  the  more 
gentral  phenomena  of  bodies,  as  cohefion),  fluidity, 
elafticity,  foftnefsj  fermentation,  coagulation,  8tc. ;  and 
Dr  Friend,  feconding  him,  has  made  a  further  appli- 
cation of  the  fame  principles,  to  account  at  once  for 
almoft  all  the  phenomena  that  chemiftry  prefents  :  fo 
that  fome  philofophers  arc  inclined  to  think  that  the- 
new  mechanics  mould  feem  already  raifed  to  a  com- 
plete feience,  and  that  nothing  now  can  occur  but 
what  we  have  an  immediate  foluiion  of  from  the  at- 
tractive force. 

But  this  feems  a  little  too  precipitate:  A  principle 
fo  fertile  mould  have  been  further  explored  ;  its  parti- 
cular laws,  limits,  &c.  more  induflrioufly  detected  and 
laid  down,  before  we  had  proceeded  to  the  application. 
Attraction  in  the  grofs  is  fo  complex  a  thing,  that  it 
may  folve  a  thoufand  different  phenomena  alike.  The 
notion  is  but  one  degree  more  fimple  and  precife  than 
action  itfelf  ;  and,  till  more  of  its  properties  are  afcer- 
tained,  it  were  better  to  apply  it  lefs  and  ltudy  it 
more.  It  may  be  added,  that  fome  of  Sir  Ifaac  New- 
ton's followers  have  been  charged  with  falling  into  that 
error  which  he  induftrionfly  avoided,  viz;  of  confider- 
ing  attraction  as  a  caufe  or  active  property  in  bodies, 
not  merely  as  a  phenomenon  or  effect. 

Attraction  of  Mountains.     See  Mo untau ns. 

Eleftwe  Attraction.     Set  CnEMisTKY-Jndex. 

ATTREBATII.     See  Atrebiath. 

ATTRIBUTE,  in  a  general  fenfe,  that  which  a- 
grces  with  fome  perfon  or  thing;  or  a  quality  deter- 
mining fomething  to  be  after  a  certain  manner.  Thus 
undcrftanding  is  an  attribute  of  mind,  and  extension 
an  attribute  of  body.-  That  attribute  which  the  mind 
conceives  as  the  foundation  of  all  the  reft;  is  called  its 
effential  attribute  :  thus  extenfion  is  by  fome,  and  foli- 
dity  by  others,  efteemed  the  efTential  attributes  of  body 
or  matter. 

ATTRIBUTES;  in  theology,  the  feveral  qualities 
or  perfections  of  the  Divine  nature. 

Attribute's,  in  logic,  are  the  predicates  of  any 
fubject,  or  what  may  be  ajlirmed  or  denied  of  any 
thing. 

Attributes,  in  painting  and  fculpturc,  are  fymbols 
added  to-  feveral  figures,  to  intimate  their  particular 
office  and  character.  Thus  the  eagle  is  an  attribute  of 
Jupiter  ;  a  peacock,  of  Juno  ;  a  cadnce,  of  Mercury; 
a  club,  of  Hercules  ;  and  a  palm,  of  Victory. 

ATTRIBUTIVES,  in  grammar,  arc  words  which 
are  iignificant  of  attributes  ;  and  thus  include  adjectives, 
verbs,  and  particles,  which  are  attributes  of  iiibftanccs  ; 
and  adverbs,  which  denote  the  attributes  only  of  attri- 


Avalan- 
ches. 


butes.     But  Harris,  who  has  introduced  this  diftriki-    Attrition 
tion  of  words,  denominates  the  former  attributives  of 
the  firjt  order,  and  the  latter  attributives  of  the  fecoud 
order.  ■  ( 

ATTRITION;  the  rubbing  or  ftriking  of  bodies 
one  againft  another,,  fo  as  to  throw  off  fome  of  their 
fuperfioial  particles. 

ATURiEj  an  ancient  town  in  the  diftridt  of  No- 
vempopulana  in  Aquitania,  on  the  river  Aturus  ;  now- 
Aire  in  Gafcony,  on  the  Adour.  E.  Long.  o.  3. 
N.  Lat.  43.  40. 

AVA,  a  kingdom  of  Afia,  in  the  peninfula  beyond 
the  Ganges.  The  king  is  very  powerful,  his  domi- 
nions being  bounded  by;-  Mogulitan  on  the  weft,  Siam 
on  the  fouth,  Tonqyin  and  Cochin-China  on  the  eaft, 
and  by  Tibet  and  China  on  the  north.  Several  large 
rivers  run  through  this  country,,  which  annually  over- 
flow their  banks  like  theNile,  and  thus  render  it  ex- 
tremely fertile.  Here  are  mines  of  lead  and  copper,, 
together  with  fome  of  gold  and  filver;  befides  large 
quantities  of-  the  flueft; oriental  rubies, .fapphires,  eme- 
ralds, &c. 

Ava,  the  metropolis  of  the  kingdom  of  the  fame 
name,  is  fituated  in'  E.  Long.  96;  30.  N.  Lat.  21.  o. 
Itis  pretty  large  ;  the  houfes  built  with  timber  or  bam- 
boo canes,  with  thatched  roofs,  and  floors  made  of 
teak  plank  or  fplit  bamboo.  The  ftreets  are  very 
ftraight,  with  rows  of  trees  planted  on  each  fide.  The 
king's  palace  is  an  exact,  quadrangle,  each  fideof  which, 
is  800  paces,  and  is  furrounded  with  a  brick  wall  ;  but 
the  palace  itfelf  is  of  ftone.  It  has  four  gates :  the 
golden  gate,  through  which  all  ambafladors  enter  ;  the 
gate  of  juftice,  through  which  the  people  bring  peti- 
tions, accufations,  or  complaints  ;  the  gate  of  grace, 
through  which  thofe  pafs  who  have  received  any  fa- 
vours, or  have  been  acquitted  of  crimes  laid  to  their 
charge  ;  and  the  gate-  of  {Hate,  through  which  his 
majefty  himfelf  panes  when  he  mows  himfelf  to  the 
people. 

AVA  ava,  aplantfocalledby  the  inhabitants  of  Ota- 
heite,  in  the  South  Sea;  from  the  leaves  of  which 
they  exprefs  an  intoxicating  juice.  It  is  drank  very, 
freely,  by  the  chiefs  and:  other  confiderable  perfons, 
who  vie  with  each  other  in  drinking  thegreatelt  num- 
ber of  draughts,  each  draught  being  about  a  pint  :  but 
it  is  carefully  kept  from  their  women. 

AVADOUTAS,  a  feet  of  Indian  Bramins,  who 
in  aufterity.furpafs  all  the  reft.  The  other  fefts  retain 
earthen  veffels  for  holding  their  provifions,  and  a  (tick 
to  lean  on  :  but  none  of  thefeare  ufed  by  the  Avadou- 
tas  ;  they  only  coventheirnakednefs- with' a  pieceof 
cloth  ;  and  fome  of  them  lay  even  that  afide,  and  go 
ftark  naked,  befmearing  their  bodies  with  cow-dung. 
When  hungry,  fome  go  into  houfes,  and,  without 
fpeaking,  hold  out  their  hand;  eating  on  the  fpot 
whatever  is  given  them.  Others  retire  to  the  fides 
of  holy  rivers,  and  there  expect  the  peafants  to  bring 
them  provifions,  which  they  generally  do  very  libe- 
rally. 

AVAIL  of  Marria.gt.,  in  Scots  law,  that  cafualty 
in  ward-holding,  by  which  the  fuperior  was  inthled  to 
a  certain  fnm  from  hisvafTal,  upon  his  attaining  the  age 
of  pitberty,  as  the  value  or  avail  of  his  tocher. 

AVALANCHES,  a  name  given  to  prodigious 
fuow-balls  that  frequently  roll  down  the   mountains  in 
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Arilon  Savoy,  particularly  Mount  Blanc,  to  the  extreme  dan- 
II  ger  of  Inch  adventurous  travellers  as  attempt  to  afcend 

Aubonne  thofe  ftupendous  heights.  Some  of  the  avalanches  are 
about  200  feet  diameter  ;  being  fragments  of  the  ice- 
rocks  which  break  by  their  own  weight  from  the  tops 
of  the  precipices.     See  Mount  Blanc. 

AVALON,  a  final  1  but  ancient  city  of  Burgundy  in 
France,  about  500  paces  long  and  300  broad.  E.  Long. 
3.  5.  N.  Lat.  47.  38. 

AVAN1A,  in  the  Turkilh  legiilature,  a  fine  for 
crimes  and  on  deaths,  paid  to  the  governor  of  the  place. 
Iu  ihc  places  wherein  feveral  nations  live  together  un- 
der a  Turkith  governor,  he  takes  this  profitable  me- 
thod of  puniming  all  climes  among  the  ChriitiaHs  or 
Jews,  unlefs  it  be  the  murder  of  a  Turk. 

AVARICUM,  an  ancient  town  of  the  Biturigcs 
in  Gallia  Celtica,  fituated  on  the  rivulet  A  vara,  in  a  very 
fertile  foil  (Csfar).  Now  Bvurgcs  in  Berry.  E.  Long. 
2.  30.  N.  Lat.  47.  10. 

AVAST,  in  the  fea-language,  a  term  requiring  to 
flop,  or  to  flay. 

AVAUNCHERS,  among  hunters,  the  fecond  branch- 
es of  a  deer's  horns. 

AUBAGNE,  a  town  of  Provence  in  France,  fitaa- 
ted  on  the  river  Veaune,  on  the  road  from  Marfeillcs 
to  Toulon.  The  flates  fometimes  hold  their  feffions  at 
this  place.     E.  Long.  y.  52.  N.  Lat.  43.  17. 

AUBAINE,  in  the  cuitoms  of  France,  a  right  veil- 
ed in  the  king  of  being  heir  to  a  foreigner  that  dies 
within  his  dominions. 

By  this  right  the  French  king  claims  the  inheritance 
of  all  foreigners  that  die  within  his  dominions,  not- 
withstanding of  any  teftament  the  deccafed  could  make. 
An  ambaflador  is  not  fubject  to  the  right  of  aubaine  ; 
and  the  Swifs,  Savoyards,  Soots,  Portuguefe,  and  ci- 
tizens of  the  United  States  of  North-America,  are  alfo 
exempted,  being  deemed  natives  and  regnicoles. 

AUBENAS,  a  town  of  Languedoc  in  France, 
lituated  on  the  river  Ardefche,  at  the  foot  of  the 
.mountains  called  the  Cevennes,  E.  Long.  4.  32.  N.  Lat. 

44-  4°- 

AUBENTON,  a  town  of  Picardy  in  France,  fituated 
on  the  river  Aube.      E.  Long.  4.  2$.  N.  Lat.  49.  5*. 

AUBETERRE,  a  town  of  France  in  the  Angou- 
mois,  on  the  river  Dronne.  E.  Long.  o.  10.  N.  Lat. 
45.  ij. 

AUBIGNE,  a  town  of  Berry  in  France,  fituated 
on  the  river  Verre,  in  a  flat  agreeable  country.  It  is 
furrounded  with  high  ftrong  walls,  wide  ditches,  and 
high  counterfcarpj.  The  caftle  is  within  the  town, 
and  is  very  handibme.  E.  Long.  2.  20.  N.  Lat.  47.  29. 

AUBIGNY,  a  dukedom  in  France  belonging  to 
the  Dukes  of  Richmond  in  England  ;  confirmed  to  the 
prefcnt  duke,  and  regiftered  in  the  parliament  of  Pa- 
ris 1777- 

AUBIN  ou  comier,  a  town  of  Britanny  in  France. 
W.  Long.  1.  15.  N.  Lat.  48.  ry. 

Aubin,  in  horfemanlhip,  a  broken  kind  of  gate, 
between  an  amble  and  a  gallop,  accounted  a  defect. 

AUBONNE,  a  town  of  Switzerland,  in  the  can- 
ton of  Bern.  E.  Long.  5.  54.  N.  Lat.  48.  30.  It 
is  fituated  near  .a  river  of  the  fame  name,  feven  miles 
north  of  the  lake  of  Geneva,  upon  an  eminence  which 
has  a  gentle  declivity,  at  the  foot  of  which  runs  the 
river  with  an  impetuous  torrent.  The  town  is  built  in 
Vox..  II. 


the  form  of  an  amphitheatre  ;  on  the  upper  part  of 
which  ftands  a  very  handfome  caille  with  a  fine  court, 
and  a  portico  fupported  by  pillars  of  a  lingle  ftone 
each  ;  above  there  is  a  covered  gallery  that  runs  round 
the  court ;  and  as  the  caftle  ftands  high,  there  is  a  molt 
delightful  profpect,  not  only  of  the  town  and  neigh- 
bouring fields,  but  of  the  whole  lake  of  Geneva  and 
the  land  that  furruunds  it.  At  Thoncn,  in  Savoy  on 
the  other  fide  of  the  lake,  is  a  town  covered  with  tin, 
which  makes  a  glittering  appearance  when  the  fun  is  in 
a  certain  pofition  ;  and  the  caftle  of  Aubonne  has  like- 
wife  a  tower  of  the  fame  kind,  which  at  certain  hours 
makes  a  fimiiar  appearance  to  the  Savoyards.  The 
bailiage  of  Aubonne  contains  feveral  villages,  which 
are  moftly  at  the  foot  of  the  mountain  Jura.  In  one 
part  of  this  mountain  there  is  a  ve-ry  deep  cave,  where- 
in ibofe  that  go  downwind  a  natural  and  perpetual  ice- 
houfe.  At  the  bottom  is  heard  a  great  noife  like  that 
of  a  fubterraneons  river,  which  is  fuppofed  to  be  that 
of  the  river  Aubonne,  becaufe  it  firfl  appears,  with  fe- 
veral fources,  about  100  paces  from  the  foot  of  that 
mountain. 

AUBREY  (John),  a  famous  Englifh  antiquary,  <le- 
fcended  from  an  ancient  family  in  Wiltfirire,  was  born 
in  1626.  He  made  the  hiftory  and  antiquities  of 
England  his  peculiar  ftudy  and  delight  ;  and  contribu- 
ted confiderable  affiftance  to  the  famous  Monajiicon 
Anglicannm.  He  fucceeded  to  feveral  good  eftates  ; 
but  law-fuits  and  other  misfortunes  confumed  them 
all,  fo  that  he  was  reduced  to  abfolute  want.  In  this 
extremity  he  found  a  valuable  benefactrefs  in  the  Lady 
Long  of  Draycot  in  Wilts,  who  gave  him  an  apart- 
ment in  her  houfe,  and  fupported  him  to  his  death, 
which  happened  about  the  year  1 700.  He  was  a  man 
of  capacity,  learning,  and  application,  a  good  Latin 
poet,  an  excellent  naturalift,  but  fomewhat  credulous, 
and  tinctured  with  fuperftition.  He  left  many  works 
behind  him.  He  wrote,  1.  Mifcellanies.  2.  A  Per- 
ambulation of  the  county  of  Surry,  in  five  volumes,  oc- 
tavo.     3.  The   Life  of   Mr   Hobbes  of  Malm/bury, 

4.  Monumtnta  Britannica,  or  a  difcourfe  concerning 
Stonehenge,    and    Roll-Rich    flones  in   Oxfordlhire. 

5.  ArchiteRonica  Sacra ;  and  feveral  other  works  ftill 
in  manufcript, 

AUBURN,  a  market-town  in  Wilifhire,  in  Eng- 
land.    W.  Long.  t.  20.  N.  Lat.  53.  20. 

AUBUSSON,  a  fmall  town  of  France,  in  the  pro- 
vince of  La  Marche,  and  the  government  of  the  Lyon- 
nois.  Its  fnuafion  is  very  irregular,  on  the  river  Creufe, 
in  a  bottom  furrounded  with  rocks  and  mountains. 
A  manufacture  of  tapeltry  is  carried  on  here,  by  which 
the  town  is  rendered  very  populous.  E.Long,  c.  15. 
N.  Lat.  45.  y8. 

AUCAUGREL,  the  capital  of  the  kingdom  of 
Adel  in  Africa,  feated  on  a  mountain.  E.  Long.  44. 
25.  N.  Lat.  9.  10. 

AUCH,  a  city  of  France,  the  capital  of  the  coun- 
ty of  Armagnac,  and  the  metropolis  of  all  Gafcony. 
The  archbiihop  afliunes  the  title  of  primate  of  Aqni- 
tain.  It  lies  on  the  fummit  and  declivity  of  a  very 
lleep  hill,  which  is  furrounded  by  other  hills  that  rife 
at  a  fmall  diftance  ;  and  through  the  vale  below  runs 
a  rivulet,  called  the  Cers.  The  inhabitants  are  about 
6000  ;  the  buildings  are  modern  and  elegant ;  the 
llreets,  though  in  general  narrow,  yet  are  clean  and 
4  Q,  we» 
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AuAion  well  paved.  In  the  centre  of  the  city  flands  the  ca- 
ll thedral,  which  is  one  of  the  moll  magnificent  in  France, 
Auditor.  ^  ^th  as  to  its  conftruclion  and  the  internal  decoia- 
tions.  The  painted  windows  are  only  inferior  to  thofe 
of  Gouda  in  Holland.  The  chapels  are  of  equal  beau- 
ty, and  ornamented  at  a  prodigious  expence.  The  re- 
venues of  the  fee  of  Auch,  amount  annually  to  three 
hundred  thoufand  livres.  The  palace  is  a  very  band- 
fome  building  ;  and  its  apartments  are  furnimed  with 
a  voluptuous  fplendor,  rather  becoming  a  temporal 
than  a  fpiritual  prince.  E.  Long.  o.  40.  N.  Lat. 
43.  40. 

AUCTION,  a  kind  of  public  fale,  very  much  in 
ufe  for  houfehold  goods,  books,  plate,  &c.  By  this 
method  of  fale  the  higheft  bidder  is  always  the  buyer. 
This  was  originally  a  kind  of  fale  among  the  ancient 
Romans,  performed  by  the  public  crier  fub  hafta,  i.  e. 
under  a  fpear  ftuck  up  on  that  occafion,  and  by  fome 
magiftratc,  who  made  good  the  fale  by  delivery  of  the 
goods. 

AUDEL(S,  the  chief  of  the  Audeans,  obtained 
the  name  of  an  heretic,  and  the  punilhment  of  ba- 
nilhment,  for  celebrating  Eafter  in  the  manner  of 
the  Jews,  and  attributing  an  human  form  to  the  Dei- 
ty. He  died  in  the  country  of  the  Goths,  about  the 
year  370. 

AUDEANISM,  the  fame  with  anthropomorphifm. 
See  Anthropomorphites. 

AUDIENCE  given  to  ambafladors,  a  ceremony 
ebferved  in  courts  at  the  admillion  of  amballadors  or 
public  minifters  to  a  hearing. 

In  England,  audience  is  given  to  ambafladors  in  the 
prefence-chamber  ;  to  envoys  and  refidents,  in  a  gal- 
lery, clofet,  or  in  any  place  where  the  king  happens  to 
be.  Upon  being  admitted,  as  is  the  cuflom  of  all 
courts,  they  make  three  bows ;  after  which  they  cover 
and  fit  down  ;  but  not  before  the  king  is  covered  and 
fat  down,  and  has  given  them  the  fign  to  put  on  their 
hats.  When  the  king  does  not  care  to  have  them  co- 
vered, and  fit,  he  himfelf  flands  uncovered ;  which  is 
taken  as  a  (light.  At  Conflantinople,  minifters  ufually 
have  audience  of  the  prime  vizier. 

Audience  is  alfo  the  name  of  a  court  of  juftice 
eftablifhed  in  the  Weft-Indies  by  the  Spaniards,  an- 
fwering  in  effeel  to  the  parliament  in  France.  Thefe 
courts  take  in  feveral  provinces,  called  alfo  audien- 
ces from  the  names  of  the  tribunal  to  which  they  be- 
long. 

Audience  is  alfo  the  name  of  an  ecelefiaftieal  court 
held  by  the  archbifhop  of  Canterbury,  wherein  diffe- 
rences upon  eleclions,  confecrations,  inftitiuions,  mar- 
riages, &c.  are  heard. 

AUDIENDO  &  terminando,  a  writ,  or  rather  a 
commiflion  to  certain  perfons,  when  any  infurreclion 
or  great  riot  is  committed  in  any  place,  for  the  appea- 
ling and  punifliment  thereof. 

AUDIENTES,  otAuditores,  in  chnrch-hiftory, 
an  order  of  catechumens ;  confifting  of  thofe  newly  in- 
ftrucled in  the  myfteries  of  the  Chriftian  religion,  and 
not  yet  admitted  to  baptifm. 

AUDIT,  a  regular  hearing- and  examination  of  an 
account  by  fome  proper  officers,  appointed  for  that 
purpofe. 

AUDITOR,  in  a  general  fenfc,  a  hearer,  or  one 
who  Mens  and  attends  to  any  thing. 


Auditor,  according  to  theEnglifh  law,  is  an  officer  of  Auditor 
the  king,  or  fome  other  great  perfon,  who,  byexamining         II 
yearly  the  accounts  of  the  under  officers,  makes  up  a  Aoditerr. 
general  book,  with   the  difference  between  their  re- 
ceipts and  charges,    and  their  allowances  to  alloca- 
tions. 

Auditors  of  the  Receipts,  is  an  officer  of  the  exche- 
quer who  files  the  tellers  bills,  makes  an  entry  of 
them,  and  gives  the  lord  treafurer  a  certificate  of  the 
money  received  the  week  before.  He  alfo  makes  de- 
bentures to  every  teller,  before  they  receive  any  money, 
and  takes  their  accounts.  He  keeps  the  black  book 
of  receipts,  and  the  treafurer's  key  of  the  treafury, 
and  fees  every  teller's  money  locked  up  in  the  new  trea- 
fury. 

Auditors  of  the  Revenue,  or  of  the  exchequer,  offi- 
cers who  take  the  accounts  of  thofe  who  collect  the  re- 
venues and  taxes  raifed  by  parliament,  and  take  the 
accounts  of  the  fheriffs,  efcheators,  collectors,  tenants, 
and  customers,  and  fet  them  down  in  a  book,  and  per- 
feci  them. 

Auditors  of  the  Preft  and  Imprefl,  officers  of  the  ex- 
chequer, who  take  and  make  up  the  accounts  of  Ire- 
land, Berwick,  the  mint,  and  of  any  money  imprcfled 
to  any  man  fortheking'sfervice.  Theyreceivcd  pound- 
age on  all  accounts  pafled  by  them,  which  amounted 
to  a  prodigious  fum,  efpecially  in  time  of  war.  But 
the  office  is  now  abolilhed,  and  L.  7000  a  year  given  to 
the  incumbents. 

Auditors  Collegiate,  Conventual,  &c.  officers  for- 
merly appointed  in  colleges,  &c.  to  examine  and  pais 
their  accounts. 

AUDITORES,  in   church   hiftory.      See   Audi- 

ENTES. 

The  auditores  formed  one  branch  of  the  Manichean 
feci,  which  was  divided  into  elett  and  auditors  ;  cor- 
refponding,  according  to  fome  writers,  to  clergy  and 
laity  ;  and  according  to  others,  to  the  faithful  and  ca- 
techumens among  the  Catholics.  By  the  Manichean 
rule,,  a  different  courfe  of  life  was  prefcribed  to  the 
cleft  from  that  of  the  auditors.  The  latter  might  eat 
flefli,  drink  wine,  bathe,  marry,  traffic,  poffefs  eftates, 
bear  magiflraey,  and  the  like ;  all  which  things  were 
forbidden  to  the  elccl.  The  auditors  were  obliged  to 
maintain  the  eleel:,  and  kneeled  down  to  afk  their  blef- 
fing.  Beaufobre  obferves,  that  the  eleel  were  eccle- 
fiaftics,  and  in  general  fuch  as  made  profeflion  of  ob- 
fcrving  certain  counfels,  called  evangelic  ;  fcxh  as  the 
clergy  and  Monks ;  and  they  were  called  the  perfeel  by 
Theodoret.  The  auditors  were  the  laity,  and  fo  deno- 
minated, becaufe  they  heard  in  the  church  whilft  others 
taught  and  inftrucled. 

AUDITORIUM,  in  the  ancient  churches,  wa» 
that  part  of  the  church  where  the  audientes  flood  to 
hear  and  be  inftrucled. 

The  auditorium  was  that  part  now  called  navis  ec- 
clefte  *.    In  the  primitive  times,  the  church  was  fo  *  S«e 
ftrict  in  keeping  the  people  together  in  that  place,  that  Nave- 
the  perfon  who  went  from  thence  in  fermon-time  was 
ordered  by  the  council  of  Carthage  to  be  excommuni- 
cated. 

AUDITORY,  fomething  relating  to  the  fenfe  of 
hearing. 

Auditory,  or  Audience,  an  aflembly  of  peoplft 
who  attend  to  hear  a  perfon  that  fpeaks  in  public. 
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Auditory  is  alfo  ufed  for  the  bench  whereon  ama- 
giftrate  or  judge  hears  caufes. 

Auditory,  in  ancient  churches.  See  Audito- 
rium. 

Auditory  Pajfage,  (meatus  auditorius),  in  anato- 
my; the  entrance  of  the  ear.  See  Anatomy,  p.  763, 

B°I4I. 

Auditory  Nerves.     See  Anatomy,  p.  760. 

AUDRAN  (Claude),  a  French  engraver,  the  firft 
of  the  celebrated  artifls  of  that  name,  was  the  fon  of 
Lewis  Audran,  an  officer  belonging  to  the  wolf-hun- 
ters in  the  reign  of  Henry  IV.  of  France ;  and  was 
born  at  Paris  in  1J92.  He  never  made  any  great  pro- 
grefs  in  the  art ;  fo  that  his  prints  are  held  in  little  or 
no  eftimation.  Yet  though  he  acquired  no  great  re- 
putation by  his  own  works,  it  was  no  fmall  honour  to 
him  to  be  the  father  of  three  great  artifls,  Germain, 
Claude,  and  Girard  ;  the  lad  of  whom  has  immorta- 
lized the  name  of  the  family  for  ever.  Claude  Audran 
retired  from  Paris  to  Lyons,  where  he  refided,  and 
died  in  1677. 

Audran  (Carl),  a  very  eminent  engraver,  was  bro- 
ther to  the  preceding,  though  fome  aflert  he  was  only 
his  coufin-german ,  and  was  born  at  Paris  in  1594.  In 
his  infancy  he  difcovered  much  tafte,  and  a  great  dif- 
pofuion  for  the  arts;  and  to  perfect  himfelf  in  engraving, 
which  he  appears  to  have  been  chiefly  fond  of,  he  went 
to  Rome,  where  he  produced  feveral  prints  that  did  him 
great  honour.  At  his  return,  he  adopted  that  fpecies 
of  engraving  which  is  performed  with  the  graver  only. 
He  fettled  at  Paris,  where  he  died  in  1674,  with- 
out having  ever  been  married.  The  Abbe  Marolles, 
who  always  fpeaks  of  this  artift  with  great  praife,  at- 
tributes 1 30  prints  to  him :  amongfl  which,  the  annun- 
ciation, a  middling-fized  plate,  upright,  from  Anna- 
bale  Carracci ;  and  the  ajfumption,  in  a  circle,  from 
Domenichino,  are  the  moft  efteemed.  In  the  ear- 
ly part  of  his  life  he  marked  his  prints  with  C,  or 
the  name  of  Carl,  till  his  brother  Claude  publifhed 
Ibme  plates  with  the  initial  only  of  his  baptifmal  name; 
when,  for  diftinction  fake,  he  ufed  the  letter  K,  or 
wrote  his  name  Karl,  with  the  K  inftead  of  the  C. 

Audran  (Germain),  the  eldeft  fon  of  Claude,  men- 
tioned in  the  preceding  article  but  one,  was  born  in 
1631  at  Lyons,  where  his  parents  then  refided.  Not 
content  with  the  inftructions  of  his  father,  he  went  to 
Paris,  and  perfected  himfelf  under  his  uncle  Carl ;  fo 
that,  upon  his  return  to  Lyons,  he  publifhed  feveral 
prints  which  did  great  honour  to  his  graver.  His  me- 
rit was  in  fuch  eftimation,  that  he  was  made  a  mem- 
ber of  the  academy  eftablilhed  in  that  town,  and  chof- 
en  a  profeffor.  He  died  at  Lyons  in  1 710,  and  left  be- 
hind him  four  fons,  all  artifls;  namely,  Claude,  Be- 
noift,  John,  and  Louis. 

Audran  (Claude),  the  fecond  of  this  name,  and 
fecond  fen  to  Claude  abovementioned,  was  born  at 
Lyons  in  1639,  and  went  to  Rome  to  ftudy  paint- 
ing, where  he  fucceeded  fo  well,  that  at  his  return  he 
was  employed  by  Le  Brun  to  affift  him  in  the  battles 
of  Alexander,  which  he  was  then  painting  for  the  king 
of  France.  He  was  received  into  the  Royal  Academy 
in  the  year  1675,  and  died  unmarried  at  Paris  in 
1684.  His  virtues,  (fays  Abbe  Fontenai)  were  as 
praife-worthy  as  his  talents  were  great.     M.  Heineken 


mentions  this  artift  as  an  engraver,  without  fpecifying   Audnn. 
any  of  his  works  in  that  line.  v      »      ' 

Audran  (Girard,  or  Gerard),  the  moft  celebrated 
artift  of  the  whole  family  of  the  Audrans,  was  the 
third  fon  of  Claude  Audran  mentioned  in  a  preceding 
article,  and  born  at  Lyons,  in  1640.  He  learned 
from  his  father  the  firft  principles  of  defign  and  engrav- 
ing; and  following  the  example  of  his  brother,  he  left 
Lyons  and  went  to  Paris,  where  his  genius  foon  began 
to  manifeft  itfelf.  His  reputation  there  brought  him 
to  the  knowledge  of  Le  Brun,  who  employed  him  to 
engrave  the  battle  of  Conflantine,  and  the  triumph  of 
that  emperor;  and  for  thefe  works  he  obtained  apart- 
ments at  the  Gobelins.  At  Rome,  whither  he  went 
for  improvement,  he  is  faid  to  have  ftudied  under  Carlo 
Maratti,  in  order  to  perfect  himfelf  in  drawing;  and 
in  that  city,  where  he  refided  three  years,  he  engraved 
feveral  fine  plates.  M.Colbert,  that  great  encourager 
of  the  arts,  was  fo  (truck  with  the  beauty  of  Audran's 
works  while  he  refided  at  Rome,  that  he  perfuaded 
Louis  XIV.  to  recall  him.  On  his  return,  he  applied 
himfelf  affiduoufly  to  engraving;  and  was  appointed 
engraver  to  the  king,  from  whom  he  received  great ' 
encouragement.  In  the  year  1681  he  was  named  coun- 
fellor  of  the  Royal  Academy ;  and  died  at  Paris  in 
1703.  He  had  been  married;  but  left  no  male  iffue 
behind  him. 

The  great  excellency  of  this  artift  above  that  of  any  Strutt'iDic* 
other  engraver  was,  that  though  he  drew  admirably  titmary. 
himfelf,  yet  he  contracted  no  manner  of  his  own ;  but 
tranferibed  on  copper  fimply,  with  great  truth  and 
fpirit,  the  ftyle  of  the  mafter  whofe  pictures  he  copied. 
On  viewing  his  prints  yon  lofe  fight  of  the  engraver, 
and  naturally  fay,  it  is  Le  Brun,  it  is  Pouffin,  it  is 
Mignard,  or  it  is  Le  Sueur,  &c.  as  you  turn  to  the 
prints  which  he  engraved  from  thofe  mafters.  Let 
any  one  examine  the  battles  above-mentioned  from 
Le  Briin,  the  prefervation  of  the  young  Pyrrhus  from 
Nicholas  Pouffin,  the  pejl  from  Mignard,  and  the  mar- 
tyrdom of  St  Lawrence  from  Le  Sueur,  and  then  judge 
candidly  of  the  truth  of  this  obfervation.  The  fol- 
lowing judicious  obfervations  by  the  Abbe  Fontenai, 
taken  chiefly  from  M.  Bafan,  with  fome  fmall  varia- 
tion and  additions,  will  fully  illuftrate  the  merits  of 
Gerard  Audran.  "  This  fublime  artift,  far  from  con- 
ceiving that  fervile  arrangement  of  flrokes,  and  the 
too  frequently  cold  and  affected  clearnefs  of  the  gra- 
ver, were  the  great  effentials  of  hiftorical  engraving, 
gave  worth  to  his  works  by  a  bold  mixture  of  free 
hatchings  and  dots,  placed  together  apparently  without 
order,  but  with  an  inimitable  degree  of  tafte  ;  and  has 
left  to  pofterity  moft  admirable  examples  of  the  ftyle 
in  which  grand  compofitions  ought  to  be  treated.  His 
greateft  works,  which  have  not  a  very  flattering  ap- 
pearance to  the  ignorant  eye,  are  the  admiration  of 
true  connoiffeurs  and  perfons  of  fine  tafte.  He  ac- 
quired the  moft  profound  knowledge  of  the  art  by  the 
conftant  attention  and  ftudy  which  he  bellowed  upon 
the  fcience  of  defign,  and  the  frequent  ufe  he  made  of 
painting  from  nature.  This  great  man  always  knew 
how  to  penetrate  into  the  genius  of  the  painter  he 
copied  from ;  often  improved  upon,  and  fometimes 
even  furpaffed  him.  Without  exception,  he  was  the 
moft  celebrated  engraver  that  ever  cxifted  in  the  hifto- 
4  Q,  a  rical 
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Audran.  rical  line.  We  have  feveralfubjects  which  lie  engraved 

'      * 'from  his  own  defigns,  that  manifefted  as  much  tafte 

as  character  and  facility.  But,  in  the  battles  of  A- 
lexander,  he  furpalfed  even  the  expectations  of  Le 
Brun  himfelf."  Thefe  confift  of  three  very  large  prints, 
length-ways,  each  conlilting  of  four  plates,  which  join 
together,  from  Le  Brun,  namiely,  the  paffage  of  the 
G  raiiicus ;  the  battle  of'Arbsla;  Poms  brought  to  A- 
lexander,  after  his  defeat. — To  this  fet  are  added  two 
more  large  prints,  length-ways,  on  two  plates  each,  alfo 
from  Le  Brun,  as  follow:  Alexander  entering  the  tent 
of  Darius  ;  and  The  Triumphal  entry  of  Alexander  into 
Babylon.  The  former  was  engraved  by  Girard  Ede- 
link,  and  the  latter  by  Girard  Audran.  It  is  to  be 
remarked  of  all  thefe  plates,  that  thofe  impreflions 
are  generally  molt  efteemed  which  have  the  name  of 
Goyton  the  printer  marked  upon  them. — The  Peff, 
from  Peter  Mignard,  a  large  plate,  length-ways,  alfo 
deferves  particular  notice.  In  the  firft  impreflions,  the 
figure  in  the  clouds  is  Juno  with  her  peacock  behind 
her;  in  the  latter,  the  peacock  is  obliterated,  and  the 
wings  of  an  angel  are  added  to  the  figure. 

Audran  (Benoit),  the  fecond  fon  of  Germain  Au- 
dran, was  born  at  Lyons,  in  1661,  where  he  learn- 
ed the  firft  principles  of  defign  and  engraving  under 
the  inftruction  of  his  father.  But  foon  after  going  to 
Paris,  his  uncle  Girard  Audran  took  him  under  his  tui- 
tion; and  Benoit  fo  greatly  profited  by  his  inflruc- 
tions,  that  though  he  never  equalled  the  fnbli me  ftyle 
of  his  tutor,  yet  he  defervedly  acquired  great  reputation. 
Nay,  the  Abbe  Fontenai  adds  this  eulogium  :  "  We  ad- 
mire in  his  works  a  (hare  of  thofe  beauties  which  we  find 
in  the  engravings  of  the  illuftrious  Girard."  He  was 
honoured  with  the  appellation  of  the  king's  engraver, 
and  received  the  royal  penfion.  He  was  made  an  aca- 
demician, and  admitted  into  the  council  in  1 715.  He 
died  unmarried  atLouzouer,  where  he  had  aneftate,  in 
1 721.  His  manner  was  founded  on  the  bold  clear  ftyle 
of  his  uncle.  His  outlines  were  firm  and  determined  ; 
his  drawing  correct;  the  heads  of  his  figures  are  in 
general  very  expreffive ;  aud  the  other  extremities  well 
marked.  His  works,  when  compared  with  thofe  of 
his  uncle,  appear  to  want  that  mellownefs  and  harmo- 
ny which  are  fo  confpicuous  in  the  latter;  they  are 
more  dry;  and  the  round  dots  with  which  he  finilhes 
his  iiem  upon  the  lights  arc  often  too  predominant. 
In  his  mod  finiihed  plates,  we  find  the  mechanical  part 
of  the  engraving  extremely  neat,  and  managed  with 
great  tafte  and  judgment.  Among  his  neateft  prints 
may  be  reckoned  that  which  reprefents  Alexander  fck, 
drinking  from  the  cup  which  his  phyfician  prefents  to 
him;  a  circular  plate,  from  Le  Sueur. 

Audran  (John),  the  third  fon  of  Germain  Au- 
dran, was  born  at  Lyons  in  1667;  and,  after  having 
received  inrtructions  from  his  father,  went  to  Paris  to 
perfect  himfelf  in  the  art  of  engraving  under  his  uncle 
Girard  Audran.  At  the  age  of  20  years,  the  genius 
of  this  great  artift  begun  to  difplay  itfelf  in  a  furprif- 
ing  manner;  and  his  future  fuccefs  was  fuch,  that 
in  1707,  he  obtained  the  title  of  engraver  to  the 
king,  and  had  a  penfion  allowed  him  by  his  majefty, 
with  apartments  in  the  Gobelins;  and  the  following 
year  he  was  made  a  member  of  the  Royal  Academy. 
He  was  80  years  of  age  before  he  quitted  the  graver; 
aivi  near  90  when  he  died  at  his  apartments  afligned 


him  by  the  king.  He  left  three  fons  behind  him ;  one 
of  whom  was  alfo  an  engraver,  as  we  fliall  fee  below. 
"  The  moft  mafterly  and  bed  prints  of  this  artift  (in  , 
Mr  Strutt's  opinion)  are  thofe  which  are  not  fo-pleaf- 
ing  to  the  eye  at  firft  light.  In  thefe  the  etching 
conftitutes  a  great  part ;  and  he  has  finiihed  them  in 
a  bold  rough  ftyle.  The  fcientific  hand  of  the  mailer 
appears  in  them  on  examination.  The  drawing  of  the 
human  figure,  -where  it  is  fhewn,  is  correct.  The 
heads  are  expreffive  and  finely  finiihed;  the  other  ex- 
tremities well  marked.  He  has  not,  however,  equalled 
his  uncle.  He  wants  that  harmony  in  the  effect;  his 
lights  are  too  much  and  too  equally  covered;  and  there 
is  not  fufficient  difference  between  the  ftyle  in  which. 
he  has  engraved  his  back  grounds  and  his  draperies. 
This  obfervation  refers  to  a  fine  print  by  him  of  Atba- 
liah,  and  fuch  as  he  engraved  in  that  ftyle.  At  other 
times  he  feems  almoft  to  have  quitted  the  point,  and' 
fubftituted  the  graver.  But  here  I  think  he  has  not 
fo  well  fucceeded.  The  effect  is  cold  and  filvery :  fee, 
for  example,  the  Andromache  from  Sylveftre.  One  of 
his  beft  finiihed  prints,  in  this  neat  ftyle,  feems  tome 
to  be  Cupid  and  Pfyehe  from  Ant.  Coypel." 

Audran  (Louis),  the  laft  fon  of  Germain  Au- 
dran, was  born  at  Lyons  in  1670;  from  whence  he 
went  to  Paris,  after  the  example  of  his  brothers,  to 
complete  his  ftudies  in  the  fchool  of  his  uncle  Girard. 
He  died  fuddenly  at  Paris  in  171 2,  before  he  had 
produced  any  great  number  of  prints  by  his  own  hand. 
He  affifted,  it  is  prefumed,  his  brothers  in  their  more 
extenfive  works.  Among  the  moft  efteemed  prints 
by  this  artift  are  the  [even  atls  of  mercy,  on  feven  mid- 
dling-lized  plates, length-ways, from  Sebaftian Bourdon. 

Audran  (Benoit),  the  fecond  engaver  of  that 
name,  was  the  fon  of  John  Audran,  and  nephew  to 
the  former  Benoit;  and  was  alfo  eftabliflied  at. Paris. 
He  engraved  but  a  few  plates.  It  is  neceflary,  how- 
ever, to  be  careful  not  to  confound  him  with  his  uncle. 
But  a  little  attention  will  eafily  prevent  this  miftake  ,- 
for  the  fecond  Benoit  is  vaftly  inferior  to  the  firft  in 
point  of  merit.  We  have  feme  few  portraits  by  this 
artift ;  and  among  other  plates,  the  defceni  from  the 
croft,  from  a  picture  of  Pouffin. 

AVEIRO,  a  confiderable  city  of  Portugal,  feated 
near  the  head  of  a  fmall  gulf  formed  by  the  tide  at  the 
mouth  of  the  river  Vonga.  This  river  forms  a  fmall 
haven  with  a  bar,  over  which  veflels  may  pafs  that  do 
not  draw  above  eight  or  nine  feet  water.  The  city 
ftands  in  a  long  plain,  well'  watered,  and  very  fertile. 
This  plain  is  nine  miles  broad,  from  Pono  to  Coimbro ; 
and  is  bounded  on  the  eaft  by  a  chain  of  mountains 
called  Sara  d'Alcoba,  which  reach  from  the  one  town 
to  tbe  other.  Near  this  eity  there  is  fait  made  in  fuf- 
ficient quantity  to  ferve  two  or  three  provinces.  Here 
is  a  remarkable  nunnery,  where  none  are  received  but 
tile  daughters  of  the  ancient  nobility.  The  inhabitants 
of  Aveiro  have  the  Singular  privilege,  that  110  Stranger 
whatever  can  pafs  a  night  there  without  leave  of  the 
magistrate.     W.  Long.  9.  8.  N.  Lat.  40.  50. 

AVELLANE,  in  heraldry,  a  crofs,  the  quarters 
of  which  fomewhat  refemble  a  filbert-nut.  Sylvanus 
Morgan  fays,  that  it  is  the  crofs  which  enfigns  the 
mound  of  authority,  or  the  Sovereign's  globe. 

AVELLINO,  a  city  of  Italy,  in  the  kingdom  of 
Naples,  with  a  biihop's  fee.     It  was  almoft  ruined  by 
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AwelUno  an  earthquake  in  1694.  It  is,  however,  at  prefent  a 
pretty  couliderable  place,  extending  a  mile  in  length 
down  the  declivity  or"  a  hill,  with  ugly  ftreets  but  to- 
lerable houfes.  The  churches  have  nothing  to  recom- 
mend them,  being  crowded  withmonftrous  ornaments 
in  a  barbarous  ftyle,  which  the  Neapolitans  feem  to 
have  borrowed  from  the  Spaniards.  •  The  cathedral  is 
&  poor  building,  in  a  wretched  fituation,  with  little  to. 
attract  the  eye.  The  good  people  here  need  not  run 
to  Naples  to  fee  the  blood  of  St.  Januarius  ;  for  they 
have  a  ftatue  of  St  Lawrence,  with  a  phial  of  his 
blood,  which  for  eight  days  in  Auguft  entertains  them 
with  a  fimilar  miraculous  -liquefaction.  Their  only  edi- 
fice of  note  is  a  public  granary,  of  the  Compofite  or- 
der, adorned  with  antique  ftatues,  and  a  very  elegant 
bronze  one  of  Charles  II.  of  Spain,  while  a  boy,  caft 
by  Cavalier  Colima,  The  number  of  inhabitants  a- 
mounts  to  8000.,  fome  fay  10,000.  The  biQiop's  re- 
venue is  about  6000  ducats  (L.  1 125)  a-year.  The 
magistracy  confifts  of  a  Syndic  and  four  Eletti,  all 
annual ;  which  offices  are  engroffed  by  a  certain  num- 
ber of  faimiliesof  fome  diltinetion,  that  neither  inter- 
marry nor  aflbciate  with  the  reft  of  the  burghers.  There 
is  a  confiderable  manufacture  of  cloth  here  of  various 
qualities  and  colours,  but  chiefly  blue.  Many  wealthy 
merchants  have  a  concern  in  this  bufinefs,  fome  with  a 
capital  of  eighty  thoufand  ducats  (L.  15,000)..  The 
poor  women  who  fpin  the  wool  muft  work  very  hard 
to  earn  above  four  grana  a-day.  The  fecond  article  of 
trade  is  maccafoni  and  pafte  of  many  kinds,  which  be- 
ing of  an  excellent  quality,  are  in  high  repute  all  over 
the  country.  Wooden  chairs  are  alfo  made  and  fold 
here  in  great  quantities.  Avcllino  abounds  with  pro- 
viiions  of  every  fort ;  each  ftreetis  fupplied  with  whole- 
fome  water  ;  the  wine  is  but  indifferent.  The  foil  of 
this  diftrict,  which  confifts  chiefly  of  volcanic  fnbftan- 
ees,  produces  little  corn,  but  fruit  in  abundance,  of 
which  the  apple  is  defervedly  held  in  great  efteem. 
The  mod  profitable,  however,  of  all  its  fruit-trees  is  the 
hazel.  Nut  bufhescovcr  the  face  of  the  valley,  andiii 
good  years  bring  in  a  profit  of  fixty  thoufand  ducats 
(L.  11,250).  The  nuts  are  moftly  of  the  large  round 
Jpecies  of  filbert,  which  we  call  Spanijh.  Thefc  bulhes 
were  originally  imported  into  Italy  from  Ponius,  and 
known  among  the  Romans  by  the  appellation  of  Ni/x 
Pontica,  which  in  procefs  of  time  was  changed  into 
that  of  Ntix  Avellana,  from  the  place  where  t hey  had 
been  propagated  with  the  greateft  fuccefs.  The  pro- 
prietors plant  them, in  rows,  and  by  dreffing,  form  them 
into  large  bulhes  of  many  Items.  Every  year  they  re- 
frelh  the  roots  with  new  earth,  and  prune  off  the  ftrag- 
gling  fhoots  with  great  attention. 

AVE-MARIA,  the  angel  Gabriel's,  falutation.  of 
the  Virgin  Mary,  when, he  brought  her  the  ridings,  of 
the  incarnation. — It  is- become  a  prayer  or  form  of  de- 
votion in  tire  Rom ifh  church.  Their  chaplets  and  10- 
faries  are  divided  intofo  many  ave-marias,  and  fo  many 
parer-nofters,  to  which,  the  Papifts  afcribe  a  wonderful 
efficacy. 

AVENA,  oats:  A  genus  of  the  digynia  order, 
belbnging  to  the  tviandriaclafs  of  plants;  and  in  the 
natural  method  ranking  under  the  4th  order,  Graminai. 
The  calyx  has  a  double  valve,  and  the  awn  on  the 
back  is  contorted.  The  fpecies  are  13  ;  fix  of  them 
natives  of  Britain  :  viz.  1.  The  nuda,  or  naked  oats. 
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2.  The  fatua,  or  bearded  oat-grafs.  3.  The  pratcn- 
fis,  or  meadow  oat-grafs.  4.  The  pubefcens,  or  rough 
oat-grafs.  J.  The  elatior,  or  tall  oat-grafs.  6.  The 
flavefcens,  or  yellow  oat-grafs.  It  is  remarkable,  that 
the  native  place  of  the  lativa,  or  common  oat,  cultiva- 
ted in  our  fields,  is  almoft  totally  unknown.  Anion 
fays,  that  he  obferved  it  growing  wild  or  fpontaneoully 
in  the  ifland  of  Juan  Fernandez.  But  a  vague  obser- 
vation from  an  author  of  that  kind  is  not  to  be  depend- 
ed on. — For  the  culture,  fee  Agriculture,  n°  137. 

Oats  are  an  article  of  the  materia  medica.  Gruels 
made  from  them  have  a  kind  of  foft  mucilaginous  qua- 
lity ;  by  which  they  obtund  acrimonious  humours,  and 
prove  ufeful  in  inflammatory  difeafes,  coughs,  hoarfe- 
nefs,  and  exulcerations  of  the  fauces. 

AVENACEOUS,  fomething  belonging  to  or  parta- 
king of  the  nature  of  oats. 

AVENAGE,  inlaw,  a  certain  quantity  of  oats  paid 
by  a  tenant  to  a  landlord,  inftead  of  rent  or  fome  other 
duties. 

AVENCHE,  an  ancient  city  of  Switzerland,  in  the 
canton  of  Bern,  formerly  the  capital  of  all  Switzerland, 
but  now  fhows  its  former  greatnefs  only  by  its  ruins. 
E.  Long.  7.  7.  N.  Lat.  46.  50. 

AVENES,  a  fmall  but  ftrong  town  in  French  Flan- 
ders, in  the  county  of  Hainalt,  feared  on  the  river 
Thefpes.  It  contains  about  2500  inhabitants  ;  but  the 
houfes  are  wretchedly  built,  and  the  ftreets  irregular. 
It  was  fortified  by.  M.  Vauban  in  a  ftrong  regular  man- 
ner. About  this  place  are  a  prodigious  number  of 
white  ftones  proper  for  building,  and  ufed  by  fculptors 
for  ftatues  :  they  are  known  by  the  name  of  Stones  of. 
Avenes.     E.  Long.  3.:  40.  N.  Lat.  50.  10. 

AVENIO,  an  ancient  town  of  the  Cavares,  and  one 
of  the  molt  opulent  in  Gallia  Narbonenfis  ;  now  Avig- 
?ioii,  in  Provence.     See  Avignon. 

AVENOR,  an  officer  belonging  to  the  king's  ftables, 
who  provides  oats  for  the  horfes.  He  acts  by  warrant 
from  the  mailer  of  the  horfe. 

AVENS,  in  botany.     See  Carioi'hillus. 

AVENTINE  (John,  author  of  the  Annals  of  Ba- 
varia, was  born  of  mean:  parentage,  in  the  year  1466, 
at  Abenfpcrg  in  the  country  juft  named.  He  ftudied 
firft  at  Ingoldftadt,  and  afterwards  in  the  univerlity  of 
Paris.  In  1503,  he  privately  taught  eloquence  and 
poetry  at  Vienna  ;  and  in  1507,  he  publicly  taught 
Greek  at  Cracow  in  Poland.  In  1509,  he  read  lectures 
on  Tome  of  Cicero's  pieces  at  Ingoldftadt;  and  in  1512, 
was  appointed  to  be  preceptor  to  prince  Lewis  and 
prince  Erneft,  fons  of  Albert  the-  Wife,  duke  of  Ba- 
varia ;  and  travelled  with  the  latterof  thofe  two  princes. 
After  this  he  undertook  to  write  the  Annals  of  Bava- 
ria, being  encouraged' by  the  dukes  of  that  name,  who 
fettled  a  pennon  upon  him,  and  gave  him  hopes  thac 
they  would  defray  the  charges  of  the  book.  This  work, 
which  gained  its  author  great  reputation,  was  firft  pnb- 
liihed  in  1554;  by  Jerome  Zeiglerus,  profeffor  of 
poetry  in  the  univerlity  of  Ingoldftadt ;  and  afterwards 
atBrafil  in  1-580,  by  Nicholas  Cifner.  An  affront  which 
Aventine  received  in  the  year  1529,  ftuck  by  him  all 
the  reft  of  his  life:  he  was  forcibly  taken  out  of  his 
filter's  honfe  at  Abenfperg,  and  hurried  to  a  jail  ;  the 
true  caufe  of.  whioh  violence  was  never  known  :  but  it 
would  probably  have  been  carried,  to  a  much  greater 
length,  had  not  the  Duke  of  Bavaria  imerpofed,  and 
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Atentiinw  taken  this  learned  man  into  his  protection.  Mr  Bayle 
remarks,  that  the  incurable  melancholy  which  from  this 
,  time  poflcfled  Aventine,  was  To  far  from  determining 
him  tolead  a  life  of  celibacy,  as  he  had  done  till  he  was 
64,  that  it  induced  him  perhaps  to  think  of  marrying. 
The  violence  of  his  new  paffion  was  not,  however,  fo 
great,  but  that  it  fuffered  him  to  advife  with  two  of  his 
friends,  and  confult  certain  paflages  of  the  bible  rela- 
tive to  marriage.  The  refult  was,  that  it  was  belt  for 
him  to  marry;  and  having  already  loft  too  much  time, 
Confidering  his  age,  he  took  the  firft  woman  he  met 
with,  who  happened  to  be  his  own  maid,  ill-tempered, 
ugly,  and  extremely  poor.  He  died  in  1 J34,  aged  68  ; 
leaving  one  daughter,  who  was  then  but  two  months 
old.     He  had  a  fon,  who  died  before. 

AVENTINUS  moss,  one  of  the  feren  hills  on 
which  ancient  Rome  flood.  The  origin  of  the  name 
Aventinus  is  uncertain :  but  this  hill  was  alfo  called 
Murcius,  from  Murcia  the  goddefs  of  (loth,  who  had 
a  little  chapel  there  ;  and  CollisDiance,  from  the  temple 
of  Diana;  likewife  Remonius,  from  Remus,  who  wanted 
to  build  the  city  and  who  was  buried  there.  It  was  tak- 
en within  the  compafs  of  the  city  by  Ancus  Marcius. 
To  the  eaft  it  had  the  city  walls ;  to  the  fouth  the  Cam- 
pus Fignlinus  ;  to  the  weft,  the  Tiber ;  and  to  the  north, 
Mons  Palatinus,  in  circuit  two  miles  and  a  quarter. 

AVENTURE,  in  law-books,  means  a  mifchance 
caufing  the  death  of  aperfon  without  felony. 

AVENUE,  in  gardening,  a  walk  planted  on  each 
fide  with  trees,  and  leading  to  an  houfe,  garden-gate, 
wood,  &c.  and  generally  terminated  by  fome  diftant 
object. 

All  avenues  that  lead  to  a  houfe  ought  to  be  at 
leaft  as  wide  as  the  whole  front  of  the  houfe,  if  wider 
they  are  better  ftill ;  and  avenues  to  woods  and  pro- 
fpefts  ought  not  to  be  lefs  than  60  feet  wide.  The 
trees  mould  not  be  planted  nearer  to  one  another  than 
35  feet,  efpecially  if  they  are  trees  of  a  fpreading 
kind  ;  and  the  fame  ought  to  be  the  diftance,  if  they 
are  for  a  regular  grove . 

The  trees  moft  proper  for  avenues  with  us,  are  the 
Englifh  elm,  the  lime,  the  horfe-chefnut,  the  common 
chefnut,  the  beach,  and  the  abcle.  The  Engliflielm 
will  do  in  all  grounds,  except  fuch  as  are  very  wet  and 
mallow ;  and  this  is  preferred  to  all  other  trees,  bc- 
caufc  it  will  bear  cutting,  heading,  or  lopping  in  any 
manner,  better  than  moft  others.  The  rough  or  fmooth 
Dutch  elm  is  approved  by  fome,  becaufe  of  its  quick 
growth  ;  this  is  a  tree  which  will  hear  removing  very 
well,  it  is  alfo  green  almoft  as  fdon  as  any  plant  what- 
ever in  fpring,  and  continues  fo  as  long  as  any,  and  it 
makes  an  incomparable  hedge,  and  is  preferable  to  all 
other  trees  for  lofty  efpaliers.  The  lime  is  valued  for 
its  natural  growth  and  fine  {hade.  The  horfe-chefnut 
is  proper  for  all  places  that  are  not  too  much  expofed 
to  rough  winds.  The  common  chefnut  will  do  very 
well  in  a  good  foil ;  and  rifes  to  a  confiderable  height, 
when  planted  fomewhat  clofe;  though,  when  it  ftands 
fingle,  it  is  rather  inclined  to  fpread  than  to  grow  tall. 
The  beech  is  a  beautiful  tree,  and  naturally  grows  well 
with  us  in  its  wild  ftate ;  but  it  is  lefs  to  be  chofen  for 
avenues  than  the  before-mentioned,  becaufe  it  does  not 
bear  transplanting  well,  but  it  is  very  fubject  tomifcarry. 
Laftly,  the  abele  is  fit  for  any  foil,  and  is  the  quickeft 


grower  of  any  foreft-tree.    It  feldom  fails  in  tranf-  ATen*w/: 
planting;  and  fucceeds  very  well  in  wet  foils,  in  which  ' — *v — * 
the  others  are  apt  to  fail.     The  oak  is  but  little  ufed 
for  avenues,  becaufe  of  its  flow  growth. 

The  old  method  of  planting  avenues  was  with  re- 
gular rows  of  trees,  and  this  has  been  always  kept  to 
till  of  late :  but  we  have  now  a  much  more  magnifi- 
cent way  of  planting  avenues ;  this  is  by  fetting  the 
trees  in  clumps,  or  platoons,  making  the  opening 
much  wider  than  before,  and  placing  the  clumps  of 
trees  at  about  300  feet  diftant  from  one  another.  In 
each  of  thefe  clumps  there  ihould  be  planted  either  fe- 
ven  or  nine  trees  ;  but  it  is  to  be  obferved,  that  this  is 
only  to  be  practifed  where  the  avenue  is  to  be  of  fome 
confiderable  length,  for  in  fhort  walks  this  will  not  ap- 
pear fo  fightly  as  fingle  rows  of  trees.  The  avenues 
made  by  clumps  are  fitteft  of  all  for  parks.  The  trees 
in  each  clump  Ihould  be  planted  about  30  feet  afunder  j 
and  a  trench  (hould  be  thrown  up  round  the  whole 
clump,  to  prevent  the  deer  from  coming  to  the  trees  » 
bark  them. 

AVENZOAR,  abu  merwan  abdalmalec  ebm 
zohr,  an  eminent  Arabian  phyfician,  flourilhed  about 
the  end  of  the  eleventh  or  the  beginning  of  the  twelfth 
century.  He  was  of  noble  defcent,  and  born  at  Se- 
ville, the  capital  of  Andalufia,  where  he  exercifed  his 
profeflion  with  great  reputation.  His  grandfather 
and  father  were  both  phyficians.  The  large  eftate 
he  inherited  from  his  anceftors,  fet  him  above  prac- 
ticing altogether  for  gain :  he  therefore  took  no  fees 
from  the  poor,  or  from  artificers,  though  he  refufed 
not  the  prefents  of  princes  and  great  men.  His  li- 
berality was  extended  even  to  his  enemies  ;  for  which 
reafon  he  ufed  to  fay,  that  they  hated  him  not  for  any 
fault  of  his,  but  rather  out  of  envy.  Dr  Friend  writes,- 
that  he  lived  to  the  age  of  135  ;  that  he  began  to  prac- 
tife  at  40,  or  (as  others  fay)  at  20;  and  had  the  ad- 
vantage of  a  longer  experience  than  almoft  any  one 
ever  had,  for  he  enjoyed  perfect  health  to  his  laft  hour. 
He  left  a  fon,  known  alfo  by  the  name  of  Ebn  Zohr, 
who  followed  his  father's  profeflion,  was  in  great  fa- 
vour with  Al  Manzur  emperor  of  Morocco,  and  wrote 
feveral  treatifes  of  phyfic. 

Avenzoar  was  coremporary  with  Averroes,  who,  ac- 
cording to  Leo  Africanus  heard  the  lectures  of  the 
former,  and  learned  phyfic  of  him  ;  this  feems  the 
more  probable,  becaufe  Averroes  more  than  once  gives 
Avenzoar  a  very  high  and  deferved  encomium,  calling 
him  admirable,  glorious,  the  treafure  of  all  knowledge , 
and  the  moj}  fupreme  in  phyfic  from  the  time  of  Galen  to 
his  own.  Avenzoar,  notwithftanding,  is  by  the  genera- 
lity of  writers  reckoned  an  empiric :  But  Dr  Friend 
obferves,  that  this  character  fnits  him  lefs  than  any  of 
the  reft  of  the  Arabians.  "  He  was  bred,"  continues 
that  author,  "  in  a  phyfical  family,  his  father  and 
grandfather  being  both  practitioners,  whom  he  always 
remembers  with  great  gratitude  and  honour.  We  have 
his  ownteftitnony  that  he  had  a  regular  education  ;  and 
that  he  not  only  learned  what  properly  belongs  to  a 
phyfician,  but,  out  of  a  great  defire  of  knowledge, 
every  thing  befidts  which  relates  to  pharmacy  or  fur- 
gery."  Dr  Friend  afterwards  obferves,  "  that  he  was 
averfe  to  quackery,  and  rejects  the  idle  fuperftitions  of 
aftrologers;  and  throughout  all  his  work  profefles  him- 
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felf  fo  mach  of  the  dogmatical  or  rational  feci,  which 
was  directly  oppofite  to  the  empirical,  that  he  has  a 
great  deal  of  reafoning  about  the  caufes  and  fymp- 
toms  of  diftempers ;  and  as  in  his  theory  he  chiefly,  if 
not  only,  follows  Galen,  fo  he  quotes  him  upon  all  oc- 
cafions,  oftener  than  the  reft  of  the  Arabians  do. 
Notwithstanding  he  is  fo  Galenical,  there  are  feveral 
panicularsin  him  which  feldom  or  never  occur  in  other 
authors ;  and  there  are  lbme  cafes  which  he  relates 
from  his  own  experience,  which  are  worth  perufing." 
He  wrote  a  book  entitled,  Tayajfir  fi'lmaddwat  iv'al- 
tadbir,  i.  e.  "  The  method  of  preparing  medicines  and 
diet :"  which  is  much  efteemed.  This  work  was  trans- 
lated into  Hebrew,  in  the  year  of  Chrift  1 280,  and 
thence  into  Latin  by  Paravicius,  whofe  verlion  has  had 
feveral  editions.  The  author  added  a  Supplement  to 
it,  under  the  title  of  Jdme,  or  a  Cellcftion.  He  alfo 
wrote  a  treatife  Fi'ladviiyat  wa'laughdiyat,  i.  e.  "  Of 
Medicines  and  Food  ■,"  wherein  he  treats  of  their  qua- 
lities. 

AVERAGE,  in  commerce,  fignifies  the  accidents 
and  misfortunes  which  happen  to  (hips  and  their  car- 
goes, from  the  time  of  their  loading  and  failing  to 
their  return  and  unloading ;  and  is  divided  into  three 
kinds.  1.  The  fimple  or  particular  average,  which 
confills  in  the  extraordinary  expences  incurred  for  the 
fliip  alone,  or  for  the  merchandizes  alone.  Such  is  the 
lofs  of  anchors,  mails,  and  rigging,  occafioned  by  the 
common  accidents  at  fea  j  the  damages  which  happen 
to  merchants  by  ftorm,  prize,  fhipwreck,  wet,  or  rot- 
ting ;  all  which  muft  be  borne  and  paid  by  the  thing 
which  fuffered  the  damage.  2.  The  large  and  common 
average,  being  thofe  expences  incurred,  and  damages 
fuftained,  for  the  common  good  and  fecurity  both  of 
the  merchandizes  and  veflels,  confequently  to  be  borne 
by  the  fliip  and  cargo,  and  to  be  regulated  upon  the 
whole.  Of  this  number  are  the  goods  or  money 
given  for  the  ranfom  of  the  ftiip  and  cargo,  things 
thrown  overboard  for  the  fafety  of  the  Ihip,  the  ex- 
pences of  unloading  for  entering  into  a  river  or  har- 
bour, and  the  provifions  and  hire  of  the  failors  when 
the  fliip  is  put  under  an  embargo.  3.  The  fmall  ave- 
rages, which  are  the  expences  for  towing  and  piloting 
the  fliip  out  of  or  into  harbours,  creeks  or  rivers,  one- 
third  of  which  muft  be  charged  to  the  ihip,  and  two- 
thirds  to  the  cargo. 

Average  is  more  particularly  ufed  for  a  certain 
contribution  that  merchants  make  proportionably  to  their 
loffes,  who  have  had  their  goods  caft  into  the  fea  in 
the  time  of  a  tempeft.  It  alfo  fignifies  a  fmall  duty 
which  thofe  merchants,  who  fend  goods  in  another 
man's  fliip,  pay  to  the  mafter  for  his  care  of  them 
•ver  and  above  the  freight.  Hence  it  is  expreffed  in 
the  bills  of  lading,  paying  fo  much  freight  for  the 
faid  goods,  with  primage  and  average  accuftomed. 

AVERDUPOIS.    See  Avoirdupois. 

AVERNUS,  a  lake  of  Campania  iri  Italy,  near 
Baise,  famous  among  the  ancients  for  its  poifonous 
qualities.  It  is  defcribed  by  Strabo  as  lying  within 
the  Lucrine  bay,  deep  and  darkfome,  fnrrounded  with 
fteep  banks  that  hang  threatening  over  it,  and  only 
accefliblc  by  the  narrow  paflage  through  which  you 
fail  in.  Black  aged  groves  flretched  their  boughsover 
the  watry  abyfs,  and  with  impenetrable  foliage  exclud- 
ed almoft  every  ray  of  wholefome  light;    mephitic 


vapours  afcending  from  the  hot  bowels  of  the  earth,  Awnu»> 
being  denitd  free  paflage  to  the  upper  atmofphere,  " 
floated  along  the  furface  in  poifonous  mills.  Thefe 
circumftances  produced  horrors  lit  for  fuch  gloomy 
deities ;  a  colony  of  Cimerians,  as  well  fuited  to  the 
rites  as  the  place  iifelf,  cut  dwellings  in  the  bofom  of 
the  Surrounding  hills,  and  officiated  as  priefts  of  Tar- 
tarus. Superllition  always  delighting  in  dark  ideas, 
early  and  eagerly  feized  upon  this  fpot,  and  hither  Die 
led  her  trembling  votaries  to  celebrate  her  difmal  or- 
gies ;  here  file  evoked  the  manes  of  departed  heroes — - 
here  flie  offered  facrifices  to  the  gods  of  hell,  and  at- 
tempted to  dive  into  the  fecrets  of  futurity.  Poets 
enlarged  upon  the  popular  theme,  and  painted  its  aw- 
ful fcenery  with  the  ftrongeft  colours  of  their  art.  Ho- 
mer brings  Ulyfles  to  Avernus,  as  to  the  mouth  of  the 
infernal  abodes ;  and  in  imitation  of  the  Grecian  bard, 
Virgil  conducts  his  hero  to  the  fame  ground.  Who- 
ever failed  thither,  firft  did  Sacrifice;  and  endeavoured 
to  propitiate  the  infernal  powers,  with  the  affiftance  of 
fome  priefts  who  attended  upon  the  place,  and  directed 
the  myftic  performance.  Within,  a  fountain  of  pure 
water  broke  out  juft  over  the  fea,  which  was  fancied 
to  be  a  vein  of  the  river  Styx ;  near  this  fountain  was 
the  oracle,  and  the  hot  waters  frequent  in  thofe  parts 
were  fuppofed  to  be  branches  of  the  burning  Phlege- 
thon.  The  poifonous  effluvia  from  this  lake  were  faid 
to  be  fo  ftrong,  that  they  proved  fatal  to  birds  endea- 
vouring to  fly  over  it.  Virgil  afcribes  the  exhalation 
not  to  the  lake  itfelf,  but  to  the  cavern  near  it,  which 
is  called  Avernus,  or  Cave  of  the  Sibyl,  and  through 
which  the  poets  feigned  a  defcent  to  hell.  Hence  the 
proper  name  of  the  lake  is  Lacus  Averni,  the  "  lake 
near  the  cavern,"  as  it  is  called  by  fome  ancient  au- 
thors. 

The  holinefs  of  thefe  fliades  remained  ttnimpeached 
for  many  ages :  Hannibal  inarched  his  army  to  offer 
incenfe  at  this  altar;  but  it  may  be  fufpecled  he  was- 
ted to  this  act.  of  devotion  rather  by  the  hopes  of  fur- 
prifmg  the  garrifon  of  Pnteoli,  than  by  his  piety.  Af- 
ter a  long  reign  of  undifturbed  gloom  and  celebrity,  a 
fudden  glare  of  light  was  let  in  upon  Avernus ;  the 
horrors  were  difpelled,  and  with  them  vaniflied  the 
fanctity  of  the  lake ;  the  axe  of  Agrippa  brought  its 
foreft  to  the  ground,  diftnrbed  its  fleepy  waters  with 
mips,  and  gave  room  for  all  its  malignant  effluvia  tc 
efcape.  The  virulence  of  thefe  exhalations,  as  defcrib- 
ed by  ancient  authors,  has  appeared  fo  very  extraor- 
dinary, that  modern  writers,  who  know  the  place  in  a 
cleared  ftate  only,  charge  thefe  accounts  with  exagge- 
ration :  but  Mr  Swinburn  thinks  them  entitled  to  more 
refpec~k ;  for  even  now,  he  obferves,  the  air  is  feverifli 
and  dangerous,  as  the  jaundiced  faces  of  the  vine-dref- 
fers,  who  have  fucceeded  the  Sibyls  and  the  Cimme- 
rians in  the  poffeflion  of  the  temple,  moft  ruefully  tefti- 
fy.  Boccaccio  relates,  that  during  his  refidence  at 
the  Neapolitan  court,  the  furface  of  this  lake  was  Sud- 
denly covered  with  dead  fifti,  black  and  Singed,  as  if 
killed  by  Some  Subaqueous  eruption  of  fire. 

At  prefent  the  lake  abounds  with  tench  ;  the  Lu- 
crine with  eels-  The  change  of  fortune  in  thefe  lakes, 
is  Singular :  In  the  Splendid  days  of  imperial  Rome 
the  Lucrine  was  the  chofen  fpot  for  the  brilliant  par- 
ties of  pleafnre  of  a  voluptuous  court ;  now,  a  (limy 
bed  of  ruflies  covers  the  fcaitercd  pools  of  this  once 
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Averrhoa.  beautiful  flieet  of  water  ;  while  the  once  dufky  Aver- 

' " '  nus  is  clear  and  ferene,  offering  a  moll  alluring  fnrface 

and  charming  fecne  for  fnnilar  amufeinents.  Oppofite 
to  the  temple  is  a  cave  ufually  Ityled  the  Sybil's  grotto  ; 
but  apparently  more  likely  to  have  been  the  r.iouih  of 
a  communication  between  Cuma  and  Avernus,  than 
tlie  abode  of  a  prophetefs  ;  efpecially  as  the  lybil  is 
pofitively  faid  by  hifiorians  to  have  dwelt  in  a  cavern 
under  the  Cumeau  citadel. 

AVERRHOA  in  botany  :  A  genus  of  the  decan- 
dria  order.,  belonging  to  the  pentagynia  clafs  0!  plants  ; 
and  in  the  natural  method  ranking  under  the  14th  .or- 
der, Gruiuales  The  calyx  has  5  .leaves,  the  petals  are 
5,  opening  at  top  ;  and  the  apple  or  fruit  is  penta- 
gonous,  and  divided  into  J  cells.  There  are  g  fpecies, 
viz.  the  blimbi,  the  carambola,  and  the  acida,  all-na- 
tives of  the  Indies. 
JPhil.Tranf.  The  fecond  of  thefe,  the  carambola,  called  in  Bengal 
vol.  75.  t;,c  camrue  or  camrunga,  is  remarkable  for  pofleffing  a 
Part  *■  power  fomewhat  fnnilar  to  fbofe  fpecies  of  Mimoi'a 
which  are  termed  fenjitive  plants  ;  its  leaves,  on  being 
touched,  moving  very  perceptibly.  In  the  mimofa  the 
moving  faculty  extends  to  the  branches  ;  but  from  the 
hardnefs  of  the  wood,  this  cannot  be  expected  in  the 
camrunga.  The  leaves  are  alternately  pinnated,  with 
an  odd  one  ;  and  in  their  moll  common  polkion  in  the 
day-time  are  horizontal,  or  on  the  fame  plane  with  the 
branch  from  which  they  come  out.  On  being  touch- 
ed, they  move  themfelv.es  downward,  frequently  info 
great  a  degree  that  the  two  oppofite  almoft  touch  one 
another  by  their  under  fides,  and  the  young  ones 
•  fometimes  either  come  into  contact  or  even  pafs  each 
other.  The  whole  of  the  leaves  of  one  pinna  move  by 
ilriking  the  branch  with  the  nail  of  the  finger  or  other 
hard  fubftance  ;  or  each  leaf  can  be  moved  fingly,  by 
making  an  impreffion  t-hat'fhall  not  extend  beyond  that 
leaf.  In  this  way  the  leaves  of  one  fide  of  the  pinna 
maybe  made  to  move,  one  after  another,  whilft  the 
oppofite  continue  as  they  were  ;  or  you  may  make 
them  move  alternately,  or  in  Ihort  in  any  .order  you 
pleafe,  by  touching  in  a  proper  manner  the  leaf  you 
with  to  put  in  motion.  But  if  the  impreffion,  al- 
though made  on  a  fingle  leaf,  be  flrong,  all. the  leaves 
on  that  pinna,  and  fometimes  on  the  neighbouring 
ones,  will  be  affected  by  it.  Notwithstanding  this  ap- 
parent fenfibility  of  the  leaf,  however,  large  incifions 
may  be  made  in  it  with  a  pair  of  fharp  fciflars,  with- 
out occafioning  the  fmalleft  motion  ;  nay,  it  may  even 
be  cut  almoft  entirely  off,  and  the  remaining  part  ftill 
continue  unmoved,  when  by  touching  the  wounded 
leaf  with  the  finger  or  point  of  the  fciflars,,  .motion 
will  take  place  as  if  no  injury  had  been  offered.  The 
reafon  of  this  is,  that  although  the  leaf  be  the  often- 
fible  part  which  moves,  it  is  in  fact  entirely  paffive, 
-and  the  petiolus  is  the  feat  both  of  fenfe  and  action  : 
for  although  the  leaf  may  be  cut  in  pieces,  or  fqueezed 
with  great  force,  provided  its  direction  be  not  changed 
■without  any  motion  being  occafioned;  yet  if  the  im- 
preffion on  the  leaf  he  made  in  fnch  a  way  as  to  affect 
the  petiolus,  the  motion  will  take  place.  When, 
therefore,  it  is  wanted  to  confine  the  motion  !to  a  fingle 
leaf,  you  either  touch  it  fo  as  only  to  affect  its  own 
petiolus,  or  without  meddling  with  the  leaf,  touch  the 
petiolus  with  any  finall-pointed  .body,  as  a  pin  or  knife. 
By  compreffing  the  univerfal  petiolus  near  the  place 
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where  a  penial  one  comes  out,   the  leaf  n-oves  in  a  "few  Avarriiot. 

ftcoiids  in  the  fame  manner  as  if  you  had   touched  the  ' " 

partial  petiolus. 

Whether  the  impreffion  be  made  by  puncture,  per- 
culfion,  or  com  predion,  the  mution  does  not  inftanily 
follow  :  generally  feveral  feconds  intervene,  and  then 
it  is  .not  .by  a-  jirk,  but  regular  and  gradual.  After- 
wards, when  the  leaves  return  to  their  former  fitua- 
tion,  which  is  ..commonly  a  quarter  of  an  hour  or 
leis,  it  is  in  fo  flow  a  manner  as  to  be  almoft  imper- 
ceptible. 

On  flicking  a  pin  into  the  univerfal- petiolus  at  its 
origin,  the  leaf  next  it,  which  is  always  on  the. outer 
fide,  moves  firft ;  then  the  .firfl  leaf  on  the  oppofite 
fide,  next  the  fecond.  leaf  on  the  onter,  and  fo  on. 
But  this  regular  progreffion  feldom  continues  through- 
out ;  for  the  leaves  an  the  outer  fide  of  the  pinna  feem 
to  be  affected  both  more  quickly,  and  with  more  ener- 
gy, than  thofe  of  the  inner;  fo  that  the  fourth  leaf  on 
the  outer  fide  frequently  moves  as  foon  as  the  third  on 
the  inner  ;  and  fometimes  a  leaf,  efpecially  on  the  in- 
ner fide,  does  not  move  at  all,  whillt  thofe  above  and 
below  it  are  affected  in  their  proper  time.  Sometimes 
the  leaves  at. the  extremity  of  the  petiolus  move iboner 
than  feveral  others  which  were  nearer  the  place  where 
the  pin  was  put  in.  On  making  a  campreffion  with  a 
.pair  of  pincers  on  the  univerfal  petiolus,  between  any 
two  pair  of  leaves,  thofe  above  the  comprefled  part,  or 
nearer  the  extremity  of  the  petiolus,  move  fooner  than 
thofe  under  it,  or  nearer  the  origin  ;  and  frequently 
the  motion  will  extend  upwards  to  the  extreme  leaf, 
whilit  below  it  perhaps  does  not  go  farther  than  the 
neareft  pair.  ,  If  the  leaves  nappe.n  to  be  blown  by  the 
wind  againft  one  another,  or  againft  the  .branches, 
they  are  frequently  put  in  motion  ;  but  when  a  branch 
is  moved  gently,  either  by  the  hand  or  the  wind,  with- 
out ftriking  againft  any  thing,  no  motion  of  the  leaves 
takes  place. 

When  left  to  themfelves  in  the  day-time,  fhaded 
from  the  fun,  wind,  rain,  or  any  difturbing  caufe,  the 
appearance  of  the  leaves  is  different  from  that  of  other 
■pinnated  plants.  .  In  the  lait  a  great  uniformity  fiitv- 
fiftsin  the  refpective  pofition  of  the  leaves  on  the  pin- 
na ;  but  here  fome  will  be  feen  on  the  horizontal 
-plane,  fome  raifed  above  it,  and  others  fallen  under  it  ; 
and  in  an  hour  or  fo,  without  any  order  or  regularity 
which  can  be  obferved,  all  thefe  will  have  changed 
their  refpective  pofitions. 

Cutting  the  bark  of  the  branch  down  to  tbe  wood, 
and  even  feparating  it  about  the  fpace  of  half  an  inch 
all  around,  foas  to  ftopiall  communication  by  the  vef- 
fels  of  the  bark,  does  not  for  the  firft  day  alffect  the 
leaves,  either  in  their  pofition  or  their  aptitude  for  mo- 
tion. In  a  branch,  which  was  cut  through  in  fuch  a 
manner  as  to  leave  it  fufpended  only  by  a  little  of  the 
bark  no  thicker  than  a  thread,  die  leaves  next  day  did 
not  rife  fo  high  as  the  others;  but  they  were  green  and 
frefh,  and,  on  being  touched,  moved,  but  in  a  much  . 
lefs  degree  than  formerly. 

After-fun-fet  tbe  leaves  go  to  deep,  firft  moving 
down  fo  as  to  touch  one  another  by  their  under  fides  ; 
tbey  therefore  perform  rather  more  extenfive  motion 
at  night  of  themfelves  than  they  can  be  made  to  do  in 
the  day-time  by  external  iitiprcffions.  With  a  convex 
lens  the  rays  of  the  fun  may  be  collected  on  a  leaf,  fo 
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Arcrroes. 
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Averfion. 


as  to  burn  a  hole  in  it,  without  occasioning  any  mo- 
tion. But  upon  trying  the  experiment  on  the  petio- 
lus,  the  motion  is  as  quick  as  if  from  ftrong  percullion, 
although  the  rays  be  not  fo  much  concentrated  as  to 
caufe  pain  when  applied  in  the  fame  degree  on  the 
back  of  the  hand.  The  leaves  move  very  fall  from 
the  electrical  (hock,  even  although  a  very  gentle  one. 

AVERROES,  one  of  the  molt  fubtile  philofophers 
that  ever  appeared  among  the  Arabians,  flouriihed  at 
the  end  of  the  nth  and  beginning  of  the  12th  centu- 
ry. He  was  the  fon  of  the  high-priefl  and  chief 
judge  of  Corduba  in  Spain :  he  was  educated  in  the 
univerlity  of  Morocco  ;  and  ftudied  natural  philofophy, 
medicine,  mathematics,  law,  and  divinity.  After  the 
death  of  his  father,  he  enjoyed  his  polls ;  but  notwith- 
standing his  being  exceeding  rich,  his  liberality  to  men 
of  letters  in  neceffity,  whether  they  were  his  friends  or 
his  enemies,  made  him  always  in  debt.  He  was  after- 
wards dripped  of  all  his  polls,  and  thrown  intoprifon, 
for  herefy  ;  but  the  oppreffions  of  the  judge  who  fuc- 
ceeded  him,  caufed  him  to  be  reftored  to  his  former 
employments. 

He  died  at  Morocco  in  the  year  1206.  He  was 
exceflively  fat,  though  he  eat  but  once  a-day.  Hefpent 
all  his  nights  in  the  ftudy  of  philofophy  ;  and  when  he 
was  fatigued,  amufed  himfelf  with  reading  poetry  or 
hiftory.  He  was  never  feen  to  play  at  any  game,  or 
to  partake  in  any  diverfion.  He  was  extremely  fond 
of  Ariflotle's  works,  and  wrote  commentaries  on  them  ; 
whence  he  was  ftyled,  The  commentator,  byway  of  emi- 
nence. He  likewile  wrote  a  work  on  the  whole  art  of 
phyfic,  and  many  amorous  verfes  ;  but  when  he  grew 
old,  he  threw  thefe  laft  into  the  fire.  His  other  poems 
are  loft,  except  a  fmall  piece,  in  which  he  fays,  "  That 
when  he  was  young,  he  acted  againft  his  reafon  ;  but 
that  when  he  was  in  years,  he  followed  its  dictates  :" 
upon  which  he  utters  this  wifh  ;  "  Would  to  God  I 
had  been  born  old,  and  that  in  my  youth  1  had  been 
in  a  ftate  of  perfection!"  As  to  religion,  his  opinions 
were,  that  Chriftianity  is  abfurd  ;  Judaifm,  the  religion 
t)f  children  ;  Mahometanifm,  the  religion  of  fwine. 

AVERROISTS,  a  feci  of  peripatetic  philofophers, 
who  appeared  in  Italy  fome  time  before  the  reftoration 
of  learning,  and  attacked  the  immortality  of  the  foul. 
They  took  their  denomination  from  Averroes,  the 
celebrated  interpreter  of  Ariftotle  (fee  the  preceding 
article),  from  whom  they  borrowed  their  diftinguilhing 
doctrine. 

The  Averroifts  who  held  the  foul  was  mortal,  ac- 
cording to  reafon  or  philofophy,  yet  pretended  to  fub- 
mit  to  the  Chriftan  theology,  which  declares  it  im- 
mortal. But  the  diftincYion  was  held  fufpicious  ;  and 
this  divorce  of  faith  from  reafon  was  rejected  by  the 
doctors  of  that  time,  and  condemned  by  the  laft  coun- 
cil of  the  Lateran  under  Leo  X. 

AVERRUNCI  (dei)  ;  certain  gods,  whofe  buiinefs 
it  was,  according  to  the  Pagan  theology,  to  avert  mif- 
fortunes.  Apollo  and  Hercules  were  of  the  number  of 
thefe  gods,  among  the  Greeks  ;  and  Caftor  and  Pollux, 
among  the  Romans. 

AVEPiSA,  a  town  of  Italy,  in  the  kingdom  of  Na- 
ples, with  a  bifhop's  fee.  It  is  fituated  in  a  very  fine 
plain,  in  E.  Long.  14.  20.  N.  Lat.  41.  o. 

AVERSION,  according  to  Lord  Karnes,  is  oppofed 
to  affetfion,  and  not  to  defire,  as  it  commonly  is.     We 
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have  an  affection  to  one  perfon  ;  we  have  an  averfion  to    Avcrfj 
another  :  the  former  dilpofes  us  to  do  good  to  its  ob-         II 
ject,  the  latter  to  do  ill.  .  Augcai. 

AVERTI,  in  horfemanlhip,  is  applied  to  a  regular 
ftep  or  motion  enjoined  in  the  lcllbns.  In  this  fenfe 
they  fay  pas  avert e,  fometimes/irtjifco.v//,  and  pasd'eco/;, 
which  all  denote  the  fame.  The  word  is  mere  French, 
and  lignifies  advifed. 

AVES,  one  of  the  Caribbee  illands,  4J1  miles  foutli 
of  Porto  Rico,  with  a  good  harbour  for  careening  of 
flrips.  It  is  fo  called  from  the  great  number  of  birds 
that  frequent  it.  There  is  another  of  the  fame  name 
lying  to  the  northward  of  this,  in  N.  Lat.  1  J.  o. ;  and 
a  third  near  the  eaftern  coaft  of  Newfoundland,  in  N. 
Lat.  50.  5. 

ArES,  Birds,  the  name  of  Linnxus's  fecond  clafs  of 
animals.  See  Zoology,  n°  8.  and  Ornithology. 

AVESBUR.Y,  (Robert),  an  Englifrt  hiftorian,  of 
whom  little  more  is  known  than  that  he  was  keeper 
of  the  regiftry  of  the  court  of  Canterbury  in  the  rcigu 
of  Edward  III.  and  confequently  that  he  lived  in  the 
14th  century.  He  wrote,  Memorabilia gejla  magnifiei 
regis  Anglice  domini Ediuardi  tertii poft  conqiieJium,pro- 
cerumque ;  taclis  primitus  qaibufdam  gejlis  de  timpore 
patris  fui  domini  Edwardi  fecundi,  qu<e  in  regnis  An- 
gli-x',  Scotiis,  et  Fra/tcia,  acin  Aquitannia  et  Britannia, 
11011  huvtana  fed  Dei  potentia,  contigentnt,  per  Robert urn 
de  Avejbury.  Thishiftory  ends  with  the  battle  of  Poic- 
tiers,  about  the  year  1356.  It  continued  in  manu- 
fcript  till  the  year  1720,  when  it  was  printed  by  the 
induftrious  Thomas  Hearne  at  Oxford,  from  a  manu- 
fcript  belonging  to  Sir  Thomas  Seabright.  It  is  now 
become  very  fcarce. 

AVEZZANO,  a  town  of  Italy  in  the  kingdom  of 
Naples  in  the  Farther  Abruzzo.  It  is  built  on  an  al- 
moft  imperceptible  declivity,  one  mile  from  the  lake 
of  Celano,  to  which  an  avenue  of  poplars  leads  from 
the  baronnial  caftle.  This  edifice  ftands  at  a  little  di- 
ftance  from  the  town,  is  fquare,  and  flanked  with  towers ; 
it  was  erected  by  Virginio  Orlini,  to  which  family  this 
and  many  other  great  lordfbips  belonged,  before  they 
were  wrefted  from  them  in  times  of  civil  war,  and 
transferred  to  the  Colonnas.  Avezzano  was  founded 
in  860,  and  contains  2700  inhabitants,  and  two  reli- 
gious communities  within  its  walls,  which  are  indeed 
in  a  ruinous  condition.  The  houfes  are  in  general 
mean  ;  but  there  are  fome  large  buildings  and  opulent 
families  of  the  clafs  of  gentlemen,  not  poilcircd  of  fees 
held  in  capite. 

AGUE,  a  territory  of  Normandy  in  France,  which 
gives  title  to  a  vifcount.  It  extends  from  Falaife  and 
Argenton  as  far  as  the  fea,  between  the  rivers  Dives, 
Vie,  and  Tougues.  The  arable  land  is  (tiff,  and  pro- 
duces but  little  good  corn  :  but  they  fow  fainfoin  ; 
which  fucceeds  fo  well  that  they  have  five  good  crops 
fucceflively  :  they  likewife  fowftaxand  hemp  ;  and  have 
a  vaft  quantity  of  apples,  with  which  they  make  cy- 
der. Horfcs  are  bred  here  in  great  numbers;  and 
the  inhabitants  fatten  the  oxen  which  come  from  Poic- 
tou  and  Brittany. 

AUGEAS,  in  fabulous  hiftory,  was  king  of  Elis, 
and  particularly  famed  for  his  ftable,  which  contained 
3000  oxen,  and  had  not  been  cleaned  for  30  years. 
Hercules  was  defired  to  clear  away  the  filth  from  this 
ftable  in  one  day  ;  -and  Augeas  promifed,  if  he  per- 
4  R  formed 


AUG 


[    68a    ] 


AUG 


Augment   formed  it,  to  give  him  a  tenth  part  of  the  cattle.    This 

II         talk  Hercules  is  faid  to  have  executed  by  turning  the 

Augfburg.  com-fe  0f  ti]e  river  Alpheus  through  the  liable  ;  when 

'       "       '  Augeas  refufing  to  Hand  by  his  engagement,  Hercules 

(lew  him  with  his  arrows,  and  gave  his  kingdom  to 

Phylens  his  fon,  who  had  fliown  an  abhorrence  of  his 

farther's  infincerity. 

AUGMENT,  in  grammar,  an  accident  of  certain 
tenfrs  of  Greek  verbs,  being  either  the  prefixing  of  a 
fy  liable,  or  an  increafe  of  the  quantity  of  the  initial 
vowels. 

AUGMENTATION,  in  a  general  fenfe,  is  theacT: 
of  adding  or  joining  fomething  to  another  with  a  dellgn 
to  render  it  large. 

Augmentation  is  alfo  ufed  for  the  additament  or 
thing  added. 

A u  g  m  e  n  t  a  t  i  o  n  was  alfo  the  nam e  of  a  court  erefted 
27  Hen.  VIII.  fo  called  from  the  augmentation  of  the 
revenues  of  the  crown,  by  the  fuppreflion  of  religious 
houfes;  and  the  office  Hill  remains,  wherein  there  are 
many  curious  records,  tho'  the  court  has  been  diflblved 
long  fince. 

Aug  mentation,  in  heraldry,  are  additional  charges 
to  a  coat-armour,  frequently  given  as  particular  marks 
of  honour,  and  generally  borne  either  in  the  efcutcli- 
eon  or  a  conton  ;  as  have  all  the  baronets  of  England, 
who  have  borne  the  arms  of  the  province  of  Ulfter  in 
Ireland. 

AUGRE,  or  Awgre,  an  inftrnment  ufed  by  car- 
penters and  joiners  to  bore  large  round  holes  ;  and  con- 
fiding of  a  wooden  handle,  and  an  iron  blade  terminat- 
ed at  bottom  with  a  fteel  bit. 

AUGSBURG,  a  city  of  Germany,   capital  of  the 
circle  of   Snabia,    feated  near  the  confluence  of  the 
Ardech  and  Lech,  in  one  of  the  moft  beautiful  plains 
that  can  be  imagined.     It  is  one  of  the  largeft  and 
handfomeft  cities  of  the  empire;  but  the  fortifications 
are  after  the  old  manner,  and  very  irregular;  theftreets 
are  broad  and  ftraight;  the  houfes  moftly  of  timber, 
plaftered  and  whitened  without,  or  adorned  with  paint- 
ings ;  thereft  areof  free-ftone;  the  churches  and  foun- 
tains are  generally  ornamented  with  fine  figures  of  brafs. 
Many  of  the  churches  are  (lately,  and  adorned  within 
with  curious  workmanihip  and  paintings.     That  part 
of  the  city  erected  by  the  noble  family  of  the  Fuggers, 
who  are  lords  of  the  adjacent  country,  coniifts  of  feve- 
ral  ftreets  crofs-wife,  containing  106  houfes:  the  poor 
people  that  inhabit  them  are   maintained  by  an  annual 
penfion.     Its  magnificent  town-houfe  is  little  inferior 
to  that  of  Avnfterdam,  it  being  a  vaft  fquare  ftone- 
bnilding,  with   a  marble  portico;    at  the  top  of  the 
front,  within  the  pediment,  is  a  large  fpread   eagle, 
holding  a  fceptre    and  globe   in  its   talons,  of  brafs, 
gilt,  faid  to   weigh   2200  weight;   the   great  portal  is 
of  a  very  Beautiful  reddilh  marble  ;  over  which  is  a  bal- 
cony of   the  fame  colour,  fupported   by  two  pillars  6f 
white  marble;  over  the  gate  there  are  two  large  grif- 
fins of  brafs ;  moft  of  the  rooms  are   wainfcotied  and 
ceiled   with    very  fine  limber:   the  great  hall  is  very 
magnificent,  and  paved   with  marble;  it  is  no  feet 
long,  58  broad,  and  52  high,  and  its  roof  is  fupported 
by  eight  columns  of  red  marble;  the  ceiling  of  the  up- 
jpW  wall   is  of  very   curious  workmanihip  of  polifhed 
alh,  confiding  of  compartments,  the  fquares  and  pan- 
nels  of  which  are  enriched  with  gilded  fculptures,  and 


filled  with  pielnres  and  other  ornaments  ;  this  is  like-  Auftmrg, 

wife  fupported  by  eight  pillars  with  bafes  and  chapiters  ' " ' 

of  brafs :    the  other  rooms  are  handfomely  adorned 
with  very  fine  paintings. 

In  the  fquare,  near  the  town-houfe,  is  the  fountain 
of  Auguftus,  which  is  a  marble  bafon,  fnrrounded  with, 
iron  balluftrados  finely  wrought :  at  the  four  corners  are 
four  brafs  ftatues  as  big  as  the  life,  two  of  which  are  wo- 
men and  two  men;  in  the  middleof  the  bafon  is  a  pedef- 
tal,  at  the  foot  of  which  are  four  large  fphinxes  {quirt- 
ing water  out  of  their  breads ;  a  little  above  thefe  are 
four  infants  holding  four  dolphins  in  their  arms,  which 
pour  water  out  of  their  mouths ;  and  over  thefe  infants 
are  feiloous  of  pine-apples  all  of  brafs  ;  upon  the  pedef- 
tal  is  the  flatue  of  Auguftus  as  large  as  the  life.     The 
fountain  moft  remarkable  next  to  this  is  that  of  Her- 
cules, which  is  a  hexagon  bafon  with  feveral  brafs  fi- 
gures, particularly  Hercules  engaging  the  hydra.     A- 
nother  curioiity  is  the  fecret  gate,  which  was  contrived 
to  let  in  perfons  fafely  in  time  of  war  :  it  has  fo  many 
engines  and  divifions  with  gates  and  keys,  and  apart- 
ments for  guards  at  fome  diftance  from  each  other, 
where   paffengers  are  examined,  that  it  is  impoffible 
for  the  town  to  be  furprifed  this  way ;  the  gates  are 
bolted  and  unbolted,  opened  and  fhut,  by  unfeen  opera- 
tors, infomuch  that  it  looks  like  enchantment.     The 
water-towers  are  alfo  very  curious,  of  which  there  are 
three  feated  on  a  branch  of  the  river  Lech,  which  runs 
through  the  city  in  fuch  a  torrent  as  to  drive  many 
mills,  which  work  a  number  of  pumps  that  raife  the 
water  in  large  leaden  pipes  to  the  top  of  the  towers; 
one  of  thefe  fends  water  to  the  public  fountains,  and  the 
reft  to  near  1000  houfes  in  the  city. 

The  Lutherans  have  a  college  here,  which  is  a  vaft 
fquare  building,  with  a  fine  clock  on  the  top  of  the 
front.  In  this  there  are  feven  different  dalles,  ahall 
for  public  difpntations,  and  a  theatre  for  dramatic  re- 
prefentation.  The  cathedral  is  a  large,  gloomy,  Go- 
thic building,  with  two  fpire  fteeples  ;  it  is  adorned 
with  paintings  upon  whimfical  fubjecls,  and  has  a 
great  gate  all  of  brafs,  over  which  are  feveral  fcripture 
paffages  well  reprefentcd  in  baffo  relievo.  The  Jefuits 
had  a  fplendid  college  here,  with  a  church  full  of  gild- 
ing, painting,  and  carving  ;  and  a  fine  library.  Tho' 
half  the  inhabitants  are  Lutherans,  there  are  a  great 
many  Popifli  proceffions.  There  are  no  Jews  in  the 
town,  nor  are  they  fuffered  to  lie  there  ;  but  they  in- 
habit a  village  at  about  a  league  diftance,  and  pay  fo 
much  an  hour  for  the  liberty  of  trading  in  the  day- 
time. The  BenedicTine  abbey  is  a  vaft  Gothic  building, 
the  ceiling  of  which  is  faid  to  be  the  higheft  in  Ger- 
many, and  overlooks  all  the  reft  of  the  churches;  it  is 
adorned  with  feveral  ftatues,  and  has  one  very  grand 
altar.  The  church  of  St  Croix  is  one  the  handfomeft 
in  Augfburg  for  archileclure,  painting,  fculptnre,  gild- 
ing, and  a  fine  fpire. 

The  inhabitants  look  upon  Auguftus  Csefar  as  the  ■ 
founder  of  the  town  :  it  is  true,  that  that  emperor  fenc 
a  colony  there;  but  the  town  was  already  founded, 
though  he  gave  it  the  name  of  Angufia  Vindelicorum. 
Augfburg,  indeed,  is  one  of  the  oldeft  towns  in  Ger- 
many, and  one  of  the  moft  remarkable  of  them,  as  it 
is  there  and  at  Nuremberg  that  you  meet  with  the 
oldeft  marks  of  German  art  and  induftry.  In  the  14th 
and  15th  centuries,  the  commerce  of  this  town  was 
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Augfburg.  the  riioft  extenfivc  of  any  part  of  foil th  Germany,  and 

' * '  contributed  much  to  the  civilization  of  the  country  by 

the  works  of  art  and  variety  of  ncceSTaries  to  the  com- 
fort and  convenience  of  lile  which  it  was  ihe  means  of 
introducing.  Many  things  originated  in  this  town 
"which  have  had  a  great  influence  on  the  happinefs  of 
•mankind.  Not  to  mention  the  many  important  diets 
cf  the  empire  held  here;  here,  in  952,  did  a  council 
confirm  the  order  for  the  celibacy  of  pritSts;  here,  in 
1530,  was  the  confellion  of  faith  of  the  Protectants 
laid  before  the  emperor  and  other  eStates  of  Germany  ; 
and  here,  in  i-SSSt  was  figned  the  famous  treaty  of 
peace,  by  which  religious  liberty  was  fecured  to  Ger- 
many. 

Though  the  Protectants  were  very  powerful  at  Angf- 
burg,  they  could  not  keep  their  ground  ;  for  the  Ba- 
varians drove  them  from  thence  :  but  Guftavus  Adol- 
phus  reftored  them  again  in  1632  ;  fince  which  time  they 
have  continued  there,  and  fliare  the  government  with 
the  Catholics.  In  1703,  the  elector  of  Bavaria  took 
the  city  after  a  fiege  of  fe-ven  days,  and  demoliflied  the 
fortifications:  however,  the  battle  of  Hochfted  refto- 
red their  liberty,  which  they  yet  enjoy  under  the  go- 
vernment of  their  own  magistrates,  the  bifhop  having 
no  temporal  dominion  in  the  city.  The  chapter  is 
compofed  of  perfons  of  quality,  who  are  to  bring 
proofs  of  their  nobility.  The  canons  have  a  right  of 
electing  their  own  bifhop,  who  is  a  Sovereign,  in  the 
fame  manner  as  feveral  other  of  the  German  bifhops. 

The  police  of  the  place  is  very  good ;  and  though 
the  town  has  no  territory,  it  has  no  debts.  AngSburg 
is,  however,  no  longer  what  it  was.  It  no  longer 
has  a  Fugger  and  a  Welfer  in  it  to  lend  the  emperor 
millions.  In  this  large  and  handfome  town,  formerly 
one  of  the  greateft  trading  towns  in  Germany,  there  are 
ko  merchants  at  prefent  to  be  found  whohave  capitals  of 
more  than  L.  20,000.  The  others,  moft  of  whom 
muft  have  their  coaches,  go  creeping  on  with  capitals 
of  L.  3,000  or  L. 4,000,  and  do  the  bufmefs  of  bro- 
kers and  commiflioners.  Some  houfes,  however,  carry 
on  a  little  banking  trade  ;  and  the  way  through  Tyrol 
and  Graubundten  occafions  fome  little  exchange  be- 
tween this  place  and  Germany.  After  thefe  brokers 
and  doers  of  bufmefs  by  commiffion,  the  engravers,  fta- 
tuaries,  and  painters,  are  the  moft  reputable  of  the  la- 
bouring part  of  the  city.  Their  productions,  like  the 
toys  of  Nuremberg,  go  every  where.  There  are  al- 
ways fome  people  of  genius  amongft  them  ;  but  the 
Small  demand  for  their  art  affords  them  fo  little  en- 
couragement, that  to  prevent  Starving  they  are  moftly 
confined  to  the  fmall  religions  works  which  are  done 
elfewhere  by  Capuchin  monks.  They  furniih  all  Ger- 
many with  little  pictures  for  prayer  books,  and  to 
hang  in  the  citizens  houfes.  There  is  an  academy  of 
arts  inftituted  here  under  the  protection  of  the  magi, 
ltrates:  the  principle  aim  of  which  is  to  produce  good 
mechanics,  and  preferve  the  manufactures  of  the  city. 

This  town,  which  is  9^  miles  in  circumference,  con- 
tains, according  to  Mr  RieSbeck,  hardly  30,000  inha- 
bitants; but  Mr  Nicolai  makes  them  about  35,000 
and  fays  there  are  28,000  houfes. 

The  city  has  its  drinking  water  from  the  river  Lech, 
which  runs  at  fome  distance  from  it;  and  the  aqueducts 
which  convey  the  wat'erare  much  to  be  admired.  As  the 
court  of  Bavaria  has  it  in  its  power  to  cut  off'  this  indif- 


penfable  neccffary,by  threatening  the  town  with  doing  A 
fo,  it  often  lays  it  under  contribution.     But  as  it  !,;s,  il 

belides  this,  other  means  of  keeping  the  high  council  in  Augury.  ^ 
a  State  of  dependance,  to  fecure  itfelf  from  thisoppref- 
fion,  the  city  leeks  the  emperor's  protection,  upon 
whom  it  makes  itfelf  as  dependant  on  the  other  I'v.1':, 
fo  as  to  be  indeed  only  a  ball  which  both  coiirts  play 
with.  The  emperor's  minister  to  the  circle  of  Suabi.t 
generally  refides  here,  and  by  fo  doing  Secures  to  his 
court  a  perpetual  influence.  There  arc  always  Auftrian 
and  Prulfian  recruiting  parties  quartered  here,  and  the 
partiality  of  the  government  to  the  former  is  very  re- 
markable. In  the  war  of  1756,  the  citizens  were  di- 
vided into  equal  parties  for  the  two  courts.  The  Ca- 
tholics confidered  the  emperor  as  their  god,  and  the 
Proteftants  did  the  fame  by  the  king  of  PruSfia.  The 
flame  of  religion  had  almoit  kindled  a  bloody  civil  war 
amongft  them. — The  bifhop  takes  his  name  from  this 
town,  but  resides  at  Dillingen.  He  has  an  income  of 
about  L.  20,000  per  annum.  As  'a  proof  of  the  Ca- 
tholicism of  this  place,  the  Pope  throughout  his  whole 
progrefs  met  no  where  with  fuch  honours  as  he  did 
here.  This  he  owed  to  his  friends  the  Jefnits,  who 
have  ftill  great  influence.  E.Long.  10.  58.  N.  Lat. 
48.24. 

Augsburg  Covfcjfion,  denotes  a  celebrated  confeflion 
of  faith  drawn  up  by  Luther  and  Melancthon,  on  be- 
half of  themfelves  and  other  ancient  reformers,  and 
prefented  in  1530  to  the  emperor  Charles  V.  at  the 
diet  of  Angufta  or  Augfburg,  in  the  name  of  the  e- 
vangelic  body.  This  confellion  contains  23  chapters  ; 
of  which  the  greatest  part  is  employed  in  reprefenting, 
with  perfpicuity  and  truth,  the  religious  opinions  of 
the  ProteStants,  and  the  reft  in  pointing  out  the  errors 
and  abufes  that  occasioned  their  Separation  from  the 
church  of  Rome. 

AUGUR,  an  officer  among  the  Romans  appointed 
to  foretel  future  events,  by  the  chattering,  flight,  and 
feeding,  of  birds.  There  was  a  college  or  community 
of  them,  confiding  originally  of  three  members  with 
refpect  to  the  three  Luceres,  Rbamnenfes,  and  Tatien- 
fes  :  afterwards  the  number  was  increafed  to  nine,  four 
of  whom  were  patricians  and  five  plebeians.  They  bore 
an  augural  Staff  or  wand,  as  the  enlign  of  their  autho- 
rity ;  and  their  dignity  was  fo  much  refpected,  that 
they  were  never  depofed,  nor  any  Substituted  in  their 
place,  though  they  Should  be  convicted  of  the  moft  e- 
normous  crimes.     See  Augury. 

AUGURAL,  fomething  relating  to  the  augurs. — 
The  augural  instruments  are  represented  on  feveral  an- 
cient medals. 

Augural  Supper,  that  given  by  a  prieSton  his  firft 
admiilion  into  the  order,  called  alfo  by  Varro  Adji- 
ciai'ts. 

Augural  Books,  thofe  wherein  the  difcipline  and 
rules  of  augury  were  laid  down. 

AUGURALE,  the  place  in  a  camp  where  the  ge- 
nera! took  aufpicia.  This  anfwered  to  the  Augurato- 
rlum  in  the  city. 

Agurat.e  is  alfo  ufed  in  Seneca  for  the  enfign  or 
badge  of  an  augur,  as  the  lituiis. 

AUGURATORIUM,  a  building  on  the  Palatine 
mount  where  public  auguries  were  taken. 

AUGURY,   in   its  proper  fenfe,  the  art  of  fore- 
telling future  events  by  observations  taken  from  the 
4  R  2  chattering, 
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Augury,    chattering,    finging, 


feeding, 


and    flight  of   birds; 


Stllling- 
ileet's  Ca- 
lendar of 
Flora. 


though  it  was  ufed  by  fome  writers  in  a  more  general 
fignification,  as  comprifing  all  the  different  kinds  of 
divination. 

Augury  was  a  very  ancient  fnperftition.  We  know 
from  Heiiod,  that  hufbandry  was  in  part  regulated  by 
the  coming  or  going  of  birds;  and  moft  probably  it 
had  been  in  nfe  long  before  his  time,  as  aftronomy  was 
then  in  iis  infancy.  In  procefs  of  time,  thefe  animals 
feem  to  have  gained  a  greater  and  very  wonderful  au- 
thority, till  at  laft  no  affair  of  confequence,  either  of 
public  or  private  concern,  was  undertaken  without 
confulting  them.  They  were  looked  Bpon  as  the  in- 
terpreters of  the  gods;  and  thofe  who  were  qualified 
to  underltand  their  oracles  were  held  among  the  chief 
men  in  the  Greek  and  Roman  ftates,  and  became  the 
alienors  of  kings,  and  even  of  Jupiter  himfelf.  How- 
ever abfurd  fnch  an  inftitution  as  a  college  of  Augurs 


Haud  equidem  credo,  quia  fit  dkibiitus  Mis 
hipenium. 

o 

But  to  return  to  Anftophanes.  The  firft  part  of  the  cho- 
rus, from  whence  the  fore-cited  paffage  is  taken,  feems, 
with  all  its  wildnefs,  to  contain  the  fabulous  cant,  which 
the  augurs  made  ufe  of  in  order  to  accountfor  their  im- 
pudent impofitions  on  mankind.  It  fets  out  with  a  cof- 
mogony  ;  and  fays,  That  in  the  beginning  were  Chaos 
and  Night,  and  Erebus  and  Tartarus  :  That  there  was 
neither  water,  nor  air,  nor  £ky  :  That  Night  laid  an  egg, 
from  whence,  after  a  time,  Love  arofe:  That  Love,  in 
conjunction  with  Erebus,  produced  a  third  kind  ;  and 
that  they  were  the  firft  of  the  immortal  race,  &c. 

AUGUST,  (Auguftus),  in  a  general  fenfe,  fome- 
thingmajeftic,  venerable,  or  facred.  The  appellation 
was  firft  conferred  by  the  Roman  fenateupon  Ocfavius, 
after  his  being  confirmed  by  them  in  the  fovereign 
power.     It  was  conceived  as  expreifing  fomething  di- 


may  appear  in  our  eyes,  yet,  like  all  other  extrava-  vine,  or  elevated  above  the  pitch  of  mankind,  being- 
derived  from  the  verb  augeo,  "Iincreafe,"  tanquara 
fufra  hutnanam  J'ortam  audits.     See  Augustus. 

August,  in  chronology,  the  eighth  month  of  our 
year,  containing  31  days.  Auguft  was  dedicated  to 
the  honour  of  Auguftus  Caefar,  becaufe,  in  the  fame 
month,  he  was  created  conful,  thrice  triumphed  in 
Rome,  fubdued  Egypt  to  the  Roman  empire,  and  made 
an  end  of  civil  wars:  being  before  called  Sexatilis,  or 
the  fixth  month  from  March. 

AUGUSTA,  the  capital  of  the  ftate  of  Georgia,  in 
North  America,  on  the  river  Savannah,  134  miles  from 
the  fea,  feated  on  a  fine  plain,  it  contains  about  200 
houfes,  and  from  the  advantage  of  its  central  fituation 
between  the  upper  and  lower  counties  is  riling  faft  into 
importance. 

Augusta,  or  Aufta,  an  ifland  in  the  Adriatic 
fea,  on  the  coaft  of  Dalmatia,  near  Ragufa,  fnbjeet  to 
Venice.     E.  Long.  17.  50.  N.  Lat.  42.  35. 

Augusta  Aufciorum,  a  town  of  Aquitania.  In  the 
middle  age,  it  took  the  name  of  the  people,  Aufci  ; 
and  is  now  called  Auch,  the  capital  of  Gafcony. 

Augusta  Emerita,  a  town  of  Lufitania  on  the  river 
Anas,  the  capital  of  the  province  ;  a  colony  of  the  Eme- 
riti, or  fuch  foldiers  as  had  ferved  out  their  legal  time, 
were  men  of  experience,  or  had  received  marks  of  fa- 
vour. The  colony  was  founded  by  Auguftus ;  and  is 
now  called  Merida,  a  city  of  Spain,  in  Eftremadura, 
on  the  river  Guadiana.     See  Meridan. 

Augusta  Pretoria,  a  town  and  colony  of  Gallia 
Cifalpina,  and  capital  of  the  Salaffi  ;  feated  at  the  foot 
of  the  Alps  Graias  on  the  Duria.  Now  Aoufte  in  Pied- 
mont.    SeeAousTE. 

Augusta  Rauracorum,  a  town  of  Gallia  Belgica  ; 
now  a  fmall  village  called  Auguft,  at  the  bend  of  the 
Rhine  northwards,  but  from  the  ruins,  which  are  ftill 
to  be  feen,  appears  to  have  been  a  confiderable  colony, 
at  the  diitance  of  fix  miles  from  Bafil  to  the  eaft. 

Augusta  Sueffbniim,  a  town  of  Gallia  Belgica  on 
the  Axona.  Now  Soijfens,  on  the  river  Aifne,  in  the 
Iflc  of  France.     See  Soissons. 

Augusta  Taurinorum,  a  town  of  the  Taurini  at  the 
foot  of  thr  Alps  where  the  Duria  Minor  falls  into  the. 
Po;  now  Turin,  the  capital  of  Piedmont. 

Augusta  Treba,  a  town  of  the  JEqui,  near  the 
fprings  of  the  river  Anio  in  Italy;  now  Trevi,  in  Um- 
bria,  or  in  the  eaft  of  the  Campagna  di  Roma. 

Augusta 


gant  inftitntions,  it  had  in  part  its  origin  from  nature. 
When  men  confidered  the  wonderful  migration  of 
birds,  how  they  difappeared  at  once,  and  appeared 
again  at  dated  times,  and  could  give  no  guefs  where 
they  went,  it  was  almoft  natural  to  fuppofe,  that  they 
retired  fomewhere  out  of  the  fphere  of  this  earth,  and 
perhaps  approached  the  ethereal  regions,  where  they 
might  convcrfe  with  the  gods,  and  thence  be  enabled 
to  predict  events.  It  was  ahnoft  natural  for  a  fuper- 
ftitious  people  to  imagine  this ;  at  leaft  to  believe  it,  as 
foon  as  fome  impoftor  was  impudent  enough  to  affert 
it.  Add  to  this,  that  the  difpoiition  in  fome  birds  to 
imitate  the  human  voice,  mnft  contribute  much  to  the 
confirmation  of  fuch  a  doctrine.  This  inftitution  of 
augury  feems  to  have  been  much  more  ancient  than 
that  of  arufpicy  ;  for  we  find  many  inftancesof  the  for- 
mer in  Homer,  but  not  a  fingle  one  of  the  latter,  tho' 
frequent  mention  is  made  of  facrifices  in  that  author. 
From  the  whole  of  what  has  been  obferved,  it  feems 
probable,  that  natural  augury  gave  rife  to  religious  au- 
gury, and  this  to  arufpicy,  as  the  mind  of  man  makes 
a  very  eafy  tranfition  from  a  little  truth  to  a  great  deal 
of  error. 

A  paffage  in  Ariftophanes  gave  the  hint  for  thefe 
obfervations.  In  the  Comedy  of  the  Birds,  he  makes 
one  of  them  fay  this  :  '  The  greateft  bleffings  which 
can  happen  to  yon,  mortals,  are  derived  from  «s  ;  firft, 
we  lhow  you  the  feafons,  viz.  Spring,  Winter,  Au- 
tumn. The  crane  points  out  the  time  for  fowing, 
when  (he  flies  with  her  warning  notes  into  Egypt ;  fhe 
bids  the  failor  hang  up  his  rudder  and  take  his  reft, 
and  every  prudent  man  provide  himfelf  with  winter- 
garments.  Next  the  kite  appearing,  proclaims  another 
feafon,  viz.  when  it  is  time  to  fhear  his  fheep.  After 
that  the  fwallow  informs  you  when  it  is  lime  to  put  on 
fummer  clothes.  We  are  to  you,  (adds  the  chorus), 
Amnion,  Dodona,  Apollo  :  for,  after  confuting  us, 
yon  undertake  every  thing;  merchandize,  pnrchafes, 
marriages,  &c.'  Now,  it  feems  not  improbable,  that 
the  fame'  tranfition  was  made  in  the  (peculations  of 
men  which  appears  in  the  poet's  words  ;  and  that  they 
were  calily  induced  to  think,  that  the  furprifing  fore- 
fight  of  birds,  as  to  the  time  of  migration,  indicated 
fomething  of  a  divine  nature  in  them  ;  which  opinion 
Virgil,  as  an  Epicurean,  thinks  fit  to  enter  his  proteft 
againft,  when  he  fays-,. 
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Augufta       Augusta  Trevirorum,    a    town    of   the  Treviri,  a 
I         people  inhabiting  between  the  Rhine  and  the  Meufe, 
Auguftin.  (,ut  efpecially  about    the    Mofelle  ;    now   Triers,    or 
Treves,  in  the  circle  of  the  Lower  Rhine  on  the  Mo- 
felle. 

Augusta  Vindelicorum,  a  town  of  the  Licates  on 
the  Licus  ;  called  by  Tacitus  a  noble  colony  of  Rha- 
tia  ;  now  Augjburg,  capital  of  Suabia. 

Augusta  Bijloria,  is  the  hi  (lory  of  the  Roman  em- 
perors from  the  time  of  Adrian  to  Carinus,  that  is, 
from  the  year  of  our  Lord  157  to  285,  compofed  by 
fix  Latin  writers,  M\.  Spartianus,  Julius  Capitolinus, 
M\.  Lampridius,  Vulcatius  Gallicanus,  Trebellius  Pol- 
lio,  and  Flavins  Vopifcus. 

AUGUSTALES,  in  Roman  antiquity,  an  epithet 
given  to  the  fiamens  or  priefts  appointed  to  facrifice  to 
Auguftus  after  his  deification ;  and  alfo  to  the  ludi  or 
games  celebrated  in  honour  of  the  fame  prince  on  the 
fourth  of  the  ides  of  October. 

AUGUSTALIA,  a  feflival  inftituted  by  the  Ro- 
mans in  honour  of  Auguftus  Casfar,  on  his  return  to 
Rome,  after  having  fettling  peace  in  Sicily,  Greece, 
Syria,  Afia,  and  Parthia  ;  on  which  occafion  they  like- 
wife  built  an  altar  to  him,  inferibed  Fortuiia  reduci. 

AUGUSTALIS  prjefectus,  a  title  peculiar  to  a 
Roman  magiftrate  who  governed  Egypt,  with  a  power 
much  like  that  of  a  proconful  in  other  provinces. 

AUGUSTAN  Confession.  See  Augsburg 
Confejfion. 

AUGUSTIN,  or  Austin,  (St),  the  firft  archbt- 
ihop  of  Canterbury,  was  originally  a  monk  in  the 
convent  of  St  Andrew  at  Rome,  and  educated  under 
St  Gregory,  afterwards  Pope  Gregory  I.  by  whom  he 
was  difpatched  into  Britain  with  40  other  monks  of  the 
fame  order,  about  the  year  596,  to  convert  the  Eng- 
lifh  Saxons  to  Chriftianity.  They  landed  in  the  ifle  of 
Thanet ;  and  having  fent  fome  French  interpreters  to 
king  Ethelbert  with  an  account  of  their  errand,  the 
king  gave  them  leave  to  convert  as  many  of  his  fub- 
jefls  as  they  could,  and  alfigned  their  place  of  refi- 
dence  at  Dorovernum,  fince  called  Canterbury  ;  to 
which  they  were  confined  till  the  king  himfelf  was  con- 
verted, whofe  example  had  a  powerful  influence  in  pro- 
"  moting  the  converfion  of  his  fubjefts;  but  though  he 
was  extremely  pleafed  at  their  becoming  Chriftians,  he 
never  attempted  to  compel  them.  He  difpatched  a 
priclt  and  a  monk  to  Rome,  to  acquaint  the  pope  with 
the  fuccefs  of  his  miffion,  and  to  defire  his  refolution 
of  certain  queftions.  Thefe  men  brought  back  with 
them  a  pall,  and  feveral  books,  veftments,  utenfils,  and 
ornaments  for  the  churches.  His  holinefs,  by  the  fame 
meflengers,  gave  Auguftin  directions  concerning  the 
fettling  of  epifcopal  fees  in  Britain  ;  and  ordered  him 
not  to  pull  down  the  idol-temples,  but  to  convert  them 
into  Chriftian  churches;  only  deftroying  the  idols,  and 
fprinkling  the  place  with  holy  water,  that  the  natives, 
by  frequenting  the  temples  they  h-ad  been  always  ac- 
cuftomed  to,  might  be  the  lefs  [hocked  at  their  entrance 
into  Chriftianity.  Auguftin  refided  principally  at  Can- 
terbury, which  thus  became  the  metropolitan  church 
of  England  ;  and  having  eflablilhed  bifhops  in  feveral 
of  the  cities,  he  died  on  the  26th  of  May,  607.  The 
Popilh  writers  afcribe  feveral  miracles  to  him.  The 
obfervation  of  the  feftival  of  St  Auguftin  was  firft  in- 
joined  in  a  fynod  held  under  Ctithbcrt  archbilhop  of 


Canterbury,  and  afterwards  by  the  pope's  bull  in  the  Auguftine. 
reign  of  king  Edward  III.  '       " 

AUGUSTINE  (St),  an  illuftrious  father  of  the 
church,  was  born  at  Thagafte,  a  city  Numidia,  on 
the  1 3th  of  November  354.  His  father,  a  burgefs 
of  that  city,  was  called  Patricias  ;  and  his  mother, 
Monica,  who  being  a  woman  of  great  virtue,  inftructed 
him  in  the  principles  of  the  Chriftian  religion.  In 
his  early  youth  he  was  in  the  rank  of  the  catechumens; 
and  falling  dangeroufly  ill,  earneftly  defired'to  be  bap- 
tized ;  but  the  violence  of  the  diftemper  ceafing,  his 
baptifm  was  delayed.  His  father,  who  was  not  yet 
baptized,  made  him  ftudy  at  Thagafte,  Madaura,  and 
afterwards  at  Carthage.  Auguftine  having  read  Ci- 
cero's books  of  philofophy,  began  to  entertain  a  love 
for  wifdom,  and  applied  himfelf  to  the  ftudy  of  the 
holy  fcriptures  ;  neverthelefs,  he  fuffered  himfelf  to 
be  feduced  by  the  Manicheans.  At  the  age  of  19, 
he  returned  to  Thagafte,  and  taught  grammar,  and 
alfo  frequented  the  bar;  he  afterwards  taught  rhetoric 
at  Carthage  with  applaufe.  The  infolence  of  the 
fcholars  at  Carthage  made  him  take  a  refolution  to  go 
to  Rome,  tho'  againfthis  mother's  will.  Here  alfo  he 
had  many  fcholars  ;  but  difiiking  them,  he  quitted 
Rome,  and  fettled  at  Milan,  and  was  chofen  public 
profeffor  of  rhetoric  in  that  city.  Here  he  had  oppor- 
tunities of  hearing  the  fermons  of  St  Ambrofe,  which, 
together  with  the  ftudy  of  St  Paul's  epiftles,  and  the 
converfion  of  two  of  his  friends,  determined  him  to 
retract  his  errors,  and  quit  the  feci  of  the  Manicheans; 
this  was  in  the  32d  year  of  his  age.  In  the  vacation  of 
the  year  386,  he  retired  to  the  honfe  of  a  friend  of  his, 
named  Verecundus,  where  he  ferioufly  applied  himfelf 
to  the  ftudy  of  the  Chriftian  religion,  in  order  to  pre- 
pare himfelf  for  baptifm,  which  he  received  at  Eafter, 
in  the  year  387.  Soon  after  this,  his  mother  came  to 
fee  him  at  Milan,  and  invite  him  back  to  Carthage;  but 
at  Oftia,  whether  he  went  to  embark  in  order  to  his 
return,  fhedied.  He  arrived  in  Africa  about  the  end 
of  the  year  388  ;  and  having  obtained  a  garden-plot 
without  the  walls  of  the  city  of  Hippo,  he  afiociated 
himfelf  with  11  other  perfons  of  eminent  fanctity,  who 
diftingnifhed  themfelves  by  wearing  leathern  girdles, 
and  lived  there  in  a  monaftic  way  for  the  fpace  of  three 
years,  exercifing  themfelves  in  fafting,  praying,  ftudy, 
and  meditation,  day  and  night  :  from  hence  fprung 
up  the  Auguftine  friars,  or  eremites  of  St  Auguftine, 
being  the  firft  order  of  mendicants;  thole  of  St  Jerome, 
the  Carmelites,  and  others,  being  but  branches  of  this 
of  St  Auguftine.  About  this  time,  or  before,  Vale- 
rius bifhop  of  Hippo,  againft  his  will,  ordained  him 
prieft  :  nevertheless,  he  continued  torelide  in  his  little 
monaftery,  with  his  brethren,  who,  renouncing  all 
property,  paffeffed  their  goods  in  common.  Valerius, 
who  had  appointed  St  Auguftine  to  preach  in  his  place, 
allowed  him  to  do  it  in  his  prefence,  contrary  to  the 
cuftom  of  the  churches  in  Africa.  He  explained  the 
creed,  in  a  general  council  of  Africa,  held  in  393. 
Two  years  after,  Valerius,  fearing  he  might  be  pre- 
ferred to  be  bifhop  of  another  church,  appointed  him 
his  coadjutor  or  colleague,  and  caufed  him  to  be  or- 
dained bifhop  of  Hippo,  by  Megalus  bifhop  of  Ca- 
lame,  then  primate  of  Numidia.  St  Auguftine  died 
the  28th  day  of  Auguft,  430,  aged  76  years,  having 
had  the  misfortune  to  fee  his  country  invaded  by  the 
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Auguftine  Vandals,  and   ilie  city  where  he  was  bifliop   belieged 

II  for  feven  months. 
Aujufto-  Xhc  works  or"  St  Auguftine  make  ten  volumes  ;  the 
,  num.  .  belt  edition  of  them  is  that  of  Maturity  printed  at 
Antwerp,  in  1700.  They  are  but  little  read  at  this 
lime,  except  by  the  clergy  of  the  Greek  church  and 
in  the  Spanilh  univerfities.  The  bookfellers  of  London 
receive  frequent  commiffions  for  them,  and  indeed  tor 
the  molt  of  the  fathers,  fromRuffia,  and  alfo  from  Spain. 
Augustine  (St)  a  fort  of  North  America,  on  the 
ealt  coaft  of  Cape  Florida,  lltuated  in  W.  Long.  81. 
10.  N.  Lat.  30.  o.  This  fort  was  buile  by  the  Spa- 
niards;  who  were  fcarce  well  cftablilhed  there  when 
they  were  attacked  by  Sir  Francis  Drake  in  1586,  who 
reduced  and  pillaged  the  fort  and  town  adjacent.  In 
1665,  it  underwent  a  fimilar  fate,  being  attacked  by 
Captain  Davis  at  the  head  of  a  confiderable  company 
of  bucaneers.  In  1702  an  attempt  was  made  by 
Colonel  More  to  annex  St  Auguftine  to  the  Britilh  do- 
minions. He  inverted  it  with  only  500  Englifh  and 
700  Indians  ;  which  fmall  force,  however,  would  have 
been  fufficient  to  reduce  the  place,  had  not  fuccours 
arrived  when  it  was  on  the  point  of  furrendering. 
Even  then,  it  is  thought  that  he  might  have  defeated 
the  reinforcement  which  arrived  ;  but  he  chofe  to  raife 
the  fiege,  and  retire  with  precipitation.  In  1 740,  ano- 
ther unfuccefsful  attempt  was  made  on  this  fort  by  ge- 
neral Oglethorpe  :  it  was,  however,  together  with  the 
whole  country  of  Florida,  ceded  to  Great  Britain  by 
the  treaty  of  Paris  in  1763  ;  but  has  fince  been  re- 
llored  to  Spain  by  the  treaty  of  peace  1783. 

AUGUSTINE,  a  cape  of  South  America.  W. 
Long.  3 j.  4.  S.  Lat.  8.  30. 

AUGUSTINS,  or  Augustinians,  an  order  of  re- 
ligious ;  thus  called  from  St  Auguftin,  whofe  rule  they 
obferve.  The  Auguftins,  popularly  alfo  called  Auftin 
friers,  were  originally  hermits,  whom  pope  Alexander 
IV.  firft:  congregated  into  one  body,  under  their  general 
Lanfranc,  in  1256.  Soon  after  their  inftitution,  this 
order  was  brought  into  England,  where  they  had  a- 
bout  thirty-two  houfes  at  the  time  of  their  fuppreffion. 
The  Auguftins  are  clothed  in  black,  and  make  one 
of  the  four  orders  of  mendicants.  From  thefe  arofe  a 
reform,  under  the  denomination  of  bare-foot  Auguftins, 
or  Minorites,  or  Friers  minor. 

There  are  alfo  canons  regular  of  St  Auguftin,  who 
are  clothed  in  white,  excepting  their  cope,  which  is 
black.  At  Paris  they  are  known  under  the  denomina- 
tion of  religious  of  Genevieve  ;  that  abbey  being 
the  chief  of  the  order.  There  are  alfo  nuns  and  ca- 
noneflTes,  who  obferve  the  rules  of  St  Auguftin. 

Augustinians  are  alfo  thofe  divines  who  main- 
tain, on  the  authority  of  St  Auguftin,  that  grace  is 
effectual  from  its  nature,  abfolutely  and  morally,  and 
not  relatively  and  gradually.  They  are  divided  into 
rigid  and  relaxed. 

AUGUSTOBONA,  a  city  of  the  Tricaffers  in 
ancient  Gaul,  from  whom  it  was  afterwards  called  Tri- 
cajfes,  and  Treca[fce  ;  and  flill  further  corrupted  to 
Thraca  or  Treci ;  whence  the  modern  name  Troyes, 
in  Champaigne  on  the  Seyne.     See  Troyes. 

AUGUSTODUNUM,  the  capital  of  the  iEdui, 
where  there  was  a  famous  academy  or  fchool  for  the 
education  of  youth  ;  now  Aiulun,  or  Autuii,  in  the 
duchy  of  Burgundy  0:1  the  Arroux.     See  Autun. 


AUGUSTOMAGUS,  an  ancient  town  of  Gallia 
Belgica  ;  now  ScKtis,  in  the  lile  of  France.  E.  Long. 
2.  30.  N.  Lat.  49.  jo. 

AUGUSTOR1TUM  (aric.  geog.),  according  to fome  , 
authors  the  capital  of  the  Pictoncs,  afterwards  called 
PiEiavi ;  now  Poitlicrs.  But  by  Antonine's  Itinerary 
from  Burdigala  to  Argantomagus  (or  Argenton,  as  it 
is  interpreted  by  many),  it  can  be  no  othc r  but  the 
capital  of  the  Letnovices,  now  Limoges,  fituate  be- 
tween Vefunna  of  the  Petrocorii,  or  Perigueux,  and 
Argantomagus.  E.Long.  1.  22.  Lat.  45.  52. 

AUGUSTOW,  a  fmall  but  ftrong  town  of  Poland, 
in  the  duchy  and  Palatinate  of  Polakia,  feated  on  the 
river  Narieu.  E.  Long.  24.  2.  N.  Lat.  53.  25. 

AUGUSTUS  (Fort),  a  fmall  fortrefs  feated  on  a 
plain  at  the  head  of  Lochnefs  in  Scotland,  between 
the  rivers  Taarf  and  Orich  ;  the  laft  is  a  confiderable 
ftream,  and  has  over  it  a  ftone  bridge  of  three  arches. 
The  fort  confifts  of  four  baftions  ;  within  is  the  go- 
vernor's houfe,  and  barracks  for  400  men  :  it  was  ta- 
ken by  the  rebels  in  1 746,  who  immediately  deferted 
it,  after  demolifhing  what  they  could.  The  name  of 
this  fort  in  Erfe  is  Kill  chuhuin,  or  the  burial  place  of 
the  Cummins.  It  lies  on  the  road  to  the  Ifle  of 
Sky,  which  is  about  52  miles  off;  but  on  the  whole 
way  there  is  not  a  place  fit  for  the  reception  of  man  or 
horfe. 

AUGUSTUS,  the  appellation  conferred  upon  Cce- 
far  Octavianus,  the  firft  Roman  emperor.  See  Octa- 
vi anus  and  Rome. 

The  obfeure  name  of  OBavianus,  Mr  Gibbon  ob- 
ferves,  he  derived  from  a  mean  family,  in  the  little 
town  of  Aricia.  It  was  flained  with  the  blood  of  the 
profcription  ;  and  he  was  defirons,  had  it  been  poffible, 
to  erafe  all  memory  of  his  former  life.  The  illuftrious 
furname  of  Cafar  he  had  aflumed,  as  the  adopted  fon 
of  the  dictator  ;  but  he  had  too  much  good  fenfe  cither 
to  hope  to  be  confounded  or  to  wifh  to  be  compared 
with  that  extraordinary  man.  It  was  propofed  in  the 
fenate,  to  dignify  their  minifter  with  a  new  appella- 
tion ;  and  after  a  very  fcrious  difcuffion,  that  of  Au- 
guftus was  chofen  among  feveral  others,  as  being  the 
moft  expreffive  of  the  character  of  peace  and  fanctity, 
which  he  uniformly  affected.  Auguftus  was  therefore 
a  perfonal,  Co: far  a  family,  diftinction.The  former  mould 
naturally  have  expired  with  the  prince  on  whom  it  was 
bellowed  ;  and  however  the  latter  was  diffufed  by  adop- 
tion and  female  alliance,  Nero  was  the  laft  prince  who 
could  alledge  any  hereditary  claim  to  the  honours  of  the 
Julian  line.  But  at  the  time  of  his  death,  the  practice 
of  a  century  had  infeparably  connected  thofe  appellations 
with  the  imperial  dignity,  and  they  have  been  preferved 
by  a  long  fucceflion  of  emperors,  Romans,  Greeks, 
Franks,  and  Germans,  from  the  fall  of  the  republic  to 
the  prefent  time.  A  diftinction  was,  however,  foon 
introduced.  The  facred  title  of  Auguftus  was  always 
referved  for  the  monarch  ;  the  name  of  Co-far  was  more 
freely  communicated  to'  his  relations  ;  and  from  the 
reign  of  Hadrian  at  leaft,  was  appropriated  to  the  fe- 
cond  perfon  in  the  ftate,  who  was  confidered  as  the 
prefumptive  heir  of  the  empire. 

AVIARY,  a  place  fet  apart  for  feeding  and  propa- 
gating birds.  It  fhould  be  fo  large  as  to  give  the  birds 
fome  freedom  of  flight;  and  turfed,  to  avoid  the  ap- 
pearance of  foulnefs  on  the  floor. 

AVICENA, 


AuguiTo- 
niagus 

I! 

Aviary. 
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Avicena.       AVICENA,  or  Avicenes,  the  prince  of  Arabian 

1 * '  philofophers  and  phyficians,    was  born  ai  Aflena,   a 

village  in  the  neighbourhood  of  Bokhara.  His  father 
was  from  Balkh  in  Ferlia,  and  had  married  at  Bokhara. 
The  firft  years  of  Avicenes  were  devoted  to  the  ftudy 
of  the  Koran  and  the  Belle  Lettres.  He  foon  mow- 
ed what  he  was  likely  to  become  afterwards  ;  and  the 
progrefs  he  made  was  fo  rapid,  that  when  he  was  but 
ten  years  old,  he  was  perfectly  intelligent  in  the  mod 
hidden  fenfes  of  the  Koran. 

Abou-Abdoullah,  a  native  of  Wapoulous  in  Syria, 
at  that  time  prot'effed  philofophy  at  Bokhara  with  the 
greateft  reputation.  Avicenes  ltudied  under  him  the 
principles  of  logic;  but  foon  difgufted  with  the  flow 
manner  of  the  fchools,  he  fet  about  iludying  alone, 
and  read  all  the  authors  that  had  written  on  philofophy, 
without  any  other  help  than  that  of  their  commenta- 
tors. Mathematics  had  no  fewer  charms  for  him  ;  and 
after  reading  the  firft  fix  propofitions  of  Euclid,  lie 
got  alone  to  thelaft,  having  made  himfelf  perfect  maf- 
ter  of  them,  and  treafured  up  all  of  them  equally  in 
his  memory. 

PofTefied  with  an  extreme  avidity  to  be  acquainted 
with  all  forts  of  fciences,  he  likewife  devoted  himfelf 
to  the  ftudy  of  medicine.  Perfuaded  that  this  divine 
art  confifts  as  much  in  practice  as  in  theory,  he  fought 
all  opportunities  of  feeing  the  fick  ;  and  afterwards 
confelfed,  that  he  had  learned  more  from  experience 
than  from  all  the  books  he  had  read.  He  was  now  in 
his  i6ih  year,  and  already  was  celebrated  for  being 
the  light  of  his  age.  He  refolved  at  this  age  to  refume 
his  ftudies  of  philofophy,  which  medicine  had  made 
him  neglect. :  and  he  fpent  a  year  and  a  half  in  this 
painful  labour,  without  ever  lleeping  all  t his  time  a 
whole  night  together.  If  he  felt  himfelf  opprelfed 
by  fleep,  or  exluufted  by  ftudy,  a  glafs  of  wine  re- 
freihed  his  wafted  fpirits,  and  gave  him  new  vigour  for 
ftudy;  if  in  fpite  of  him  his  eyes  for  a  few  minutes 
lhut  out  the  light,  it  then  happened  to  him  to  recol- 
lect, and  meditate  upon  all  the  things  that,  had  occu- 
pied his  thoughts  before  fleep.  At  the  the  age  of  21,  he 
conceived  the  bold  delign  of  incorporating,  in  one 
work,  all  the  objects  of  human  knowledge  ;  and  carried 
it  into  execution  in  an  Encyclopedic  of  20  volumes,  to 
which  he  gave  the  title  of  the  Utility  of  Utilities. 

Several  great  princes  had  been  taken  dangeroufly  ill, 
and  Avicenes  was  the  only  one  that  could  know  their 
ailments  and  cure  them.  His  reputation  increafed  dai- 
ly, and  all  the  kings  of  Afia  defired  to  retain  him  in 
their  families. 

Mahmud,  the  fon  of  Sabektekin,  the  firft  fultan  of 
the  Dynafty  of  the  Samanides,  was  then  the  moft 
powerful  prince  of  the  eaft.  Imagining  that  an  im- 
plicit obedience  fhould  be  paid  by  all  manner  of  per- 
fons  to  the  injunctions  of  his  will,  he  wrote  a  haughty 
letter  to  Mamun  fultan  of  Kharazm,  ordering  him  to 
fend  Avicenes  to  him,  who  was  at  his  court,  with  fe- 
veral  other  learned  men.  Philofophy,  the  friend  of  li- 
berty and  independence,  looks  down  with  fcorn  on  the 
fhackles  of  compulfion  and  reftraint.  Avicenes,, jic- 
cuftomed  to  the  moft  flattering  diflinctions  among  the 
great,  could  not  endure  the  imperii  manner  of  Mah- 
mud's  inviting  him  to  his  court,  and  refufed  to  go 
there.  But  the  fultan  of  Kharazm,  who  dreaded  his 
refentment,    obliged    the  philofopher  to  depart  with 
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others  whpm  that  prince  had  demanded  to  be  fent  to  Avicena. 
him.  ^— v 

Avicenes  pretended  to  obey ;  but  inflead  of  repair- 
ing to  Gazn;\,  he  took  the  rout  of  Giorgian.  Mah- 
mud, who  had,  gloried  in  the  thoughts  of  keeping  him 
at  his  palace,  was  greatly  irritated  at  his  flight.  He 
difpatched  portraits  done  in  crayons  of  this  philofo- 
pher to  all  the  princes  of  Afia,  with  orders  to  have  him 
conducted  to  Guzna,  if  he  appeared  itKtheir  courts. 
But  Avicenes  had  fortunately  efcaped  the  moft  dili- 
gent fearch  after  him.  He  arrived  in  the  capital  of 
Giorgian,  where  under  a  difguifed  name  he  performed 
many  admirable  cures. 

Cabous  then  reigned  in  that  country.  A  nephew, 
whom  he  was  extremely  fond  of,  being  fallen  fick,  the 
moft  able  phyficians  were  called  in,  and  none  of  them 
were  able  to  know  his  ailment,  or  give  him  any  eafe. 
Avicenes  was  at  laft  confulted.  So  foon  as  he  had  felt 
the  young  prince's  pulfe,  he  was  confident  with  him- 
felf, that  his  illnefs  proceeded  from  a  violent  love, 
which  he  dared  not  to  declare.  Avicenes  commanded 
the  perfon  who  had  the  care  of  the  different  apart- 
ments in  the  palace,  to  name  them  all  in  their  refpective 
order.  A  more  lively  motion  in  the  prince's  pulfe, 
at  hearing  mentioned  one  of  thefe  apartments,  betray- 
ed a  part  of  his  fecret.  The  keeper  then  had  orders 
to  name  all  the  (laves  that  inhabited  that  apartment. 
At  the  name  of  one  of  thefe  beauties,  the  young  Ca- 
bous could  not  contain  himfelf;  an  extraordinary  beat- 
ing of  his  pulfe  compleated  the  difcovery  of  what  he 
in  vain  defired  to  keep  concealed.  Avicenes,  now 
fully  affured  that  this  (lave  was  thecaufeof  this  prince's 
illnefs,  declared,  that  fhe  alone  had  the  power  to  cure 
him. 

The  Sultan's  confent  was  neceflary,  and  he  of  courfc 
was  curious  to  fee  his  nephew's  phyfician.  He  had 
fcarce  looked  at  him,  when  he  knew  in  his  features 
thofe  of  the  crayoned  portrait  fent  him  by  Mahmud  ; 
but  Cabous,  far  from  forcing  Avicenes  to  repair  to 
Gazna,  retained  him  for  fome  time  with  him,  and 
heaped  honours  and  prcfents  on  him. 

This  philofopher  pafled  afterwards  into  the  court  of 
Nedjmeddevle,  Sultan  of  the  race  of  the  Bouides. 
Being  appointed  firft  phyfician  to  that  prince,  he  found 
means  to  gain  his  confidence  to  fo  great  a  degree,  that 
he  raifed  him  to  the  poft  of  Grand  Vifir.  But  he  did 
not  long  enjoy  that  illuftrious  dignity.  Too  great  an 
attachment  for  pleafures,  efpecially  thofe  of  love  and 
the  table,  made  him  lofe  at  the  fame  time  his  poft  and 
his  mailer's  favour.  From  that  time  Avicenes  felt  all 
the  rigours  of  adverfuy,  which  he  had  brought  upon 
himfelf  by  his  ill  conduct.  He  wandered  about  as  a 
fugitive,  and  was  often  obliged  to  fhif't  the  place  of  his 
habitation  to  fecure  his  life  from  danger.  He  died  at 
Hamadan,  aged  58  years,  in  the  428th  year  of  the 
Hegira,  and  of  Chrift  1036. 

The  perfect  knowledge  he  had  of  phyfic  did  not  fe- 
cure him  from  the  ailments  that  afflict  human  nature. 
He  was  attacked  by  feveral  maladies  in  the  courfe  of 
his  life,  and  particularly  was  very  fubject  to  the  co- 
lic. His  excelfes  in  pleafure,  and  his  infirmities, 
made  a  poet  fay,  who  wrote  his  epitaph,  that  the  pro- 
found ftudy  of  philofophy  had  not  taught  him  good 
morals,  nor  that  of  medicine  the  art  of  preferving  his 
own  health. 

No 
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No  one  compofed  with  greater  facility  than  Avice- 
nes,  writing,  when  he  fat  down  to  it,  jo  pages  gene- 
rally in  a  day,  without  fatiguing  him  fell".  The  doc- 
tors of  Chiras,  having  made  a  collection  of  objections 
againft  one  of  his  metaphyseal  works,  fent  it  to  hint 
at  Ifpahan  by  Cafem.  This  learned  man,  not  arriving 
till  towards  evening,  came  to  Avicc-nes's  houfe,  with 
whom  he  fat  difcouriing  till  midnight.  When  Cafem 
was  retired,  he  wrote  an  anfwer  to  the  objeftionsof  the 
Chirazians,  and  finiflied  it  before  fun-rife.  He  imme- 
diately delivered  it  to  Cafem,  telling  him,  that  he  had 
:aade  all  poffible  difpatch  in  order  not  to  detain  him  any 
longer  at  Ifpahan. 

Aviccnes,  after  his  death,  enjoyed  fo  great  a  repu- 
tation, that  till  the  12th  century  he  was  preferred  for 
the  ftudy  of  philofophy  and  medicine  to  all  his  prede- 
cefTors.  His  works  were  the  only  writings  in  vogue  in 
fchools,  even  in  Europe.  The  following  are  the  titles. 
1.  Of  the  Utility  and  Advantage  of  Sciences,  XX 
books.  2.  Of  Innocence  and  Criminality,  II  books. 
3.  Of  Health  and  Remedies,  XVIII  books.  4.  On 
the  Means  of  preferving  Health,  III  books.  5.  Ca- 
nons of  Phyfic,  XIV  books.  6.  On  Agronomical 
Obfervauons,  I  book.  7.  On  Mathematical  Sciences. 
8.  Of  Theorems,  or  Mathematical  and  Theological 
Demonftrations,  I  book.  9.  On  the  Arabic  Lan- 
guage, and  its  Proprieties,  X  books.  10.  On  the 
Last  Judgment.  11.  On  the  Origin  of  the  Soul,  and 
the  Resurrection  of  Bodies.  12.  Of  the  End  we 
mould  propofe  to  ourfelves  in  Harangues  and  Philo- 
fophical  Argumentation.  13.  Demonstration  of  the 
collateral  Lines  in  the  Sphere.  14.  Abridgment  of 
Euclid.  1  J.  On  Finity  and  Infinity.  16.  On  Phy- 
lics  and  Metaphylics.  17.  On  Animals  and  Vegeta- 
bles, &c.  18.  Encyclopedic,  20  volumes. — Some, 
however,  charge  him  with  having  flolen  what  he  pub- 
lifhed,  from  a  celebrated  physician  who  had  been  his 
mafter.  This  man  had  acquired  fo  much  honour  and 
wealth,  that  he  was  folicited  by  many  to  take  their 
fons  to  be  his  fcholars,  or  even  his  fervantsj  but  be- 
ing refolved  not  to  difcover  the  fecrets  of  his  art,  he 
would  receive  none  of  them.  Avicenes's  mother  formed 
the  following  ftratagem :  fhe  offered  him  her  fon  as 
a  fervant,  pretending  he  was  naturally  deaf  and  dumb; 
and  the  youth,  by  his  mother's  instructions,  counter- 
feited thefe  defects  fo  well,  that  the  phyfician,  after 
making  feveral  trials  to  difcover  the  reality  of  them, 
took  the  boy  into  his  fervice,  and  by  degrees  trusted 
him  fo  far  as  to  leave  his  writings  open  in  his  room 
when  he  went  abroad  :  Avicenes  took  that  opportunity 
to  tranferibe  them,  and  carried  the  copies  to  his  mo- 
ther ;  and  after  the  death  of  his  mafter  he  publilhed 
them  under  his  own  name.  Indeed  if  we  reflect  that 
he  lived  but  58  years,  that  he  was  a  wanderer  and  a 
fugitive,  and  that  he  was  much  addicted  to  his  plea- 
sures, wc  fhall  have  fomc  difficulty  to  conceive  how  he 
could  find  time  to  compofe  fo  many  works.  Phyfic, 
however,  is  indebted  to  him  for  the  difcovery  of  caffia, 
rhubarb,  mirabolans,  tamarinds;  and  from  him  alfo,  it 
is  faid,  came  to  us  the  art  of  making  fugar. 

AVICENIA,  Eastern  Anacardium  :  A  genus 
of  the  angiofpermia  order,  belonging  to  the  didynamia 
clafs  of  plants  ;  and  in  the  natural  method  ranking  un- 
der the  /joih  order,  Perfoliate.  The  calyx  is  quinqut- 
pjrtite;   the  corolla  is  bilabiaterl,  the  upper  lip  fqua- 
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red;  the  capfule  is  leathery,  romb-like,  and  monofper- 
mous.  There  are  two  fpecics  ;  the  tomentofa  or 
downy,  and  the  nitida  or  finning.  The  feeds  of  the 
firft  are  faid  to  be  the  Malacca  beans  formerly  kept 
in  the  (hops  (though  this  is  doubtful),  the  kernels  of 
which  were  eaten  as  almonds.  The  plant  producing 
the  Malacca  bean,  as  it  is  called,  is  rather  thought  to 
be  the  Bo nt  1  a  Germlnans'. 

AVIGATO  tear.     See  Laurus. 

AVIGLIANO,  a  fin  all  town  of  Piedmont  in  Italy. 
E.  Long.  7.  J.  N.  Lat.  44.  40. 

AVIGNON,  a  city  of  Provence  in  France,  the  ca- 
pital of  the  county  of  Venaiilin,  and  feated  on  the 
banks  of  the  Rhone.  It  is  an  archbifhop's  fee,  and 
the  residence  of  feveral  popes  at  this  place  for  70  years 
has  rendered  it  considerable.  It  ftill  belongs  and  is 
subject  to  the  pope,  who  fends  a  vice-legate  every 
three  years,  who  in  fome  fenfe  is  the  governor  :  and 
Mr  Swinbnrn  is  of  opinion  the  ecclefiaftical  govern- 
ment here  is  more  for  the  benefit  of  the  people  than 
if  they  were  subject  to  the  king  of  France.  Near  the 
Rhone  there  is  a  large  rock,  within  the  circumference 
of  the  walls,  upon  which  is  a  platform,  from  whence 
may  be  had  a  profpect  of  the  whole  city  and  the  places 
about  it.  This  city  is  about  three  miles  and  two  fur- 
longs in  circumference,  and  is  in  general  ill  built,  ir- 
regular, and  devoid  of  beauty.  But  it  is  furrounded 
by  handsome  battlemented  walls  and  turrets,  not  un- 
like thofe  of  Rome  ;  and  its  public  edifices  are  large, 
folid,  and  grand  as  the  tafte  of  the  fourteenth  century 
could  make  them.  Several  popes  and  anti-popes,  who 
during  their  lives  fhook  the  Romifh  church  with  vio- 
lence and  mutual  altercation,  repofe  quietly  near  each 
other  in  the  various  monasteries  of  the  place.  The 
church  of  the  Cordeliers  contains,  in  an  obfeure  cor- 
ner, the  almoft  defaced  tomb  of  Petrarch's  Laura  and 
her  hufband  Hugh  de  Sade  ;  and  nearly  oppofite  is 
the  tomb  of  the  brave  Gullon,  fo  well  known  for  his 
invincible  courage  as  well  as  for  his  inviolable  attach- 
ment to  his  sovereign  Henry  IV.  Many  productions 
of  Rere  of  Anjou  are  to  be  feen  in  the  city;  whofe 
inhabitants  amount  to  above  30,000,  of  which  icoo 
are  ecclesiastics  and  fome  hundreds  of  Jews.  The 
palace  of  the  vice-legate  is  compofed  of  feveral  large 
fquare  towers,  and  he  gives  audience  in  a  great  hall 
which  is  full  of  fine  paintings,  as  is  alfo  the  chapel 
and  the. apartments.     The  arfenal  is  near  the  palace. 

The  church  of  Notre  Dame  is  ancient,  but  not  large, 
and  is  one  of  the  beft  adorned  in  the  city.  After  ha- 
ving afcended  about  50  steps,  you  come  to  a  very  an- 
cient portico,  which  sustains  a  great  tower  ;  as  you  en- 
ter the  church  on  the  left  hand,  you  fee  paintings 
which  equal  the  fmeft  in  Italy.  The  great  altar  is  very 
magnificent,  and  is  adorned  with  a  shrine  that  contains 
the  relics  of  we  know  not  how  many  faints.  The  trea- 
sure of  the  facrifty  is  worthy  of  the  curiofify  of  the 
traveller.  The  little  palace  where  the  archbifhop  re- 
sides is  formed  of  three  bodies  of  lodgings,  accompa- 
nied with  courts  and  fmall  pavilions.  It  overlooks  the 
Rha^,  the  city,  and  the  fields.  Thefe  buildings  and 
the  mint  adorn  a  large  fquare,  which  is  the  common 
walk  of  the  inhabitants. 

In  Avignon  they  reckon  feven  gates,  feven  palaces, 
feven  colleges,  feven  hospitals,  feven  monasteries,  fe- 
ven nunneries,  and  feven  popes  who  have  lived  there 
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Avignon,   in  70  years.     The  fteeples  are  numerous,  and  the  bells 

1 v '  are  never  at  reft ;  one  of  filver  is  rung  only  on  the 

death  of  a  pope.  The  church  of  the  Celeftines  is 
very  magnificent,  and  full  of  fine  monuments,  and  the 
reft  are  not  without  their  cnriofities.  The  univerfity 
has  four  colleges  ;  and  the  place  where  the  Jews,  live 
is  a  diftincl:  quarter,  from  whence  the  Jews,  who  pay 
tribute,  dare  not  ftir  out  without  yellow  hats,  and  the 
women  muft  have  fomething  yellow  about  their  heads, 
to  diftinguifh  them  from  the  Chriftians.  Their  num- 
ber is  very  confiderable  in  a  very  confined  place,  where 
the  only  way  of  enlarging  their  abodes  is  by  building 
their  houfes  higher.  Their  fynagogue  is  fo  dark,  that 
they  are  obliged  to  light  lamps.  However,  they  are 
forced  to  hear  a  monk  preach  a  fermon  every  week. 
Acrofs  the  Rhone,  here,  extend  the  ruinous  and  de- 
cayed arches  of  that  bridge  againft  which  Madame  de 
Grignan  was  fo  near  being  loft,  and  of  which  Madame 
de  Sevigne  makes  terrified  mention.  It  was  dcmolilh- 
ed  in  1699  by  one  of  the  inundations  common  to  the 
Rhone.  When  entire,  it  was  not  lefs  than  a  quarter 
■of  a  mile  in  length  ;  but  being  fo  narrow  as  not  to 
permit  two  carriages  to  pafs  in  any  part,  it  had  pre- 
viouQy  become  almoft  ufelefs  ;  and  motives  of  policy 
prevent  the  conftruclion  of  a  new  bridge,  while  Avig- 
non belongs  to  the  papal  fee.  The  curious  that  travel 
this  way  go  to  fee  the  fountain  of  Vauclufe,  where 
the  river  Sorgnes,  which  partes  through  this  city,  has 
its  fource  ;  and  whither  Petrarch  fo  often  retired  to 
indulge  his  grief  and  hopelefs  love.  It  is  fituated  in 
a  valley  five  miles  diftant  from  the  city.  The  fides  of 
the  river  are  fkirted  by  meadows  of  the  mod  lively 
green ;  above  which  rife  abrupt  and  lofty  rocks,  that 
feem  defigncd  to  feclude  it  from  human  view.  The 
Valley  becomesgradually  narrower  toward  the  extremity, 
and  winding  continually  defcribes  the  figure  of  a  horfe- 
flioe.  The  view  is  at  length  terminated  by  an  enormous 
mafs  of  rock,  forming  a  barrier  acrofs  it,  of  a  prodigious 
height,  and  abfolutely  perpendicular.  Through  its  vaft 
recefles  run  the  ftreams  which  fupply  tjje  fountain  of 
Vauclufe,  and  at  its  foot  appears  a  bafon  of  water,  feveral 
hundred  feet  in  circumference,  ftretched  like  an expanfe, 
filent  and  quiet.  The  fides  are  very  fteep,  and  it  is 
faid  that  in  the  middle  no  bottom  can  be  difcovered, 
though  attempts  have  been  often  made  for  that  pur- 
pofe  ;  a  circumftance  probably  refulting  from  the  vio- 
lence with  which  the  fprings  bubble  up,  which  prevents 
any  weight  from  defcending  beyond  a  certain  depth. 
Though  the  fountain  is  clearer  in  itfelf  than  cryftal,  yet 
the  incumbent  rock  cafts  a  continual  made,  approaching 
to  black,  over  its  furface.  The  water  efcaping  from 
this.ftate  of  ina&ion  by  a  narrow  paflage,  is  immedi- 
ately precipitated  in  a  cafcade  down  a  rocky  channel, 
where  it  foams  over  a  number  of  vaft  detached  ftones, 
which  intercept  and  impede  its  progrefs.  They  are 
covered  with  a  deep  green  mofs  of  many  ages,  and 
have  probably  tumbled  from  the  mountains  that  over- 
hang the  torrent.  The  rocks  themfelves,  which  fur- 
round  and  inveft  this  romantic  fpot,  are  worn  by  time 
and  the  inclemency  of  the  weather  into  a  thoufand  ex- 
traordinary and  fantaftic  forms,  to  which  imagination 
gives  (hape  and  figure.  On  one  of  the  pointed  extre- 
mities, and  in  a  fituation  which  appears  almoft  inaceef- 
fible,  are  feen  the  remains  of  an  ancient  caftle,  pro- 
jecting over  the  water.  The  peafants  call  it  //  caftel/s 
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di  Petrarca,  and  add,  with  great  fimplicity,  that  Avignon 
Laura  lived  upon  the  oppofite  fide  of  the  river,  under 
the  bed  of  which  was  a  fubterrancan  paflage  by  which 
the  two  lovers  viiitcd  each  other.  Nothing  is  however 
more  certain  than  that  thefe  are  the  ruins  of  the  cha- 
teau belonging  to  the  Lords  or  Seigneurs  of  Avignon  ; 
and  the  bimop  of  Cavaillon  refided  in  it  during  the 
frequent  vifits  which  he  ufed  to  make  to  Petrarch. — 
The  poet's  dwelling  was  much  lower  down,  and  nearer 
to  the  bank  of  the  Sorgnes,  as  evidently  appears  from 
his  minute  defcription  of  it,  and  the  relation  he  gives 
of  his  quarrel  with  the  Naiads  of  the  ftream,  who  en- 
croached during  the  winter  on  his  little  adjoining  ter- 
ritory. No  remains  of  it  are  now  to  be  difcerned. 
Below  the  bridge  there  is  an  ifland  where  the  Sorgues 
joins  the  Rhone,  in  which  are  feveral  houfes  of  plea- 
fure.     E.  Long.  4.  59.  N.  Lat.  43.  $7. 

AviGNON-Berry,  the  fruit  of  a  fpecies  of  lycium  ; 
growing  plentifully  near  Avignon  and  in  other  parts 
of  France.  The  berry  is  fomewhat  lefs  than  a  pea  ; 
its  colour  is  green,  approaching  towards  a  yellow  ; 
and  is  of  an  aftringent  and  bitter  tafte. — It  is  much 
ufed  by  the  dyers,  who  ftain  a  yellow  colour  with  it  , 
and  by  the  painters,  who  alfo  make  a  fine  golden  yel- 
low of  it. 

AVILA,  a  city  of  Old  Caftile,  in  Spain,  feated 
on  an  eminence  on  the  banks  of  the  river  Adaja,  and 
in  fight  of  the  mountains  of  Pico.  It  is  fortified  both 
by  nature  and  art,  having  a  wall  9075  feet  in  circum- 
ference, adorned  with  26  lofty  towers,  and  10  hand- 
fome  gates.  There  are  1 7  principal  ftreets,  the  houfes 
in  which  are  generally  good,  and  fome  of  them  (lately. 
It  hath  nine  fquares,  2000  houfes,  nine  parifhes,  as  many 
monafteries,  feven  nunneries,  two  colleges,  nine  hof- 
pitals,  18  chapels,  and  an  allowance  of  10,000  ducats 
yearly  for  the  maintenance  of  orphans  and  other  poor 
people.  It  has  an  univerfity,  and  a  confiderable  bi- 
fhopric ;  befidesa  noble  cathedral,  which  has  eight  dig- 
nitaries, 20  canons,  and  the  fame  number  of  minor 
canons.  It  ftands  in  the  middle  of  a  fine  large  plain, 
furrounded  with  mountains,  and  covered  with  fruit- 
trees  and  vineyards.  There  is  likewife  a  manufacture 
of  cloth.     W.  Long.  4.  13.  N.  Lat.  40.  3J. 

AVIS,  a  fmall  town  of  Alentejo  in  Portugal,  feated 
on  an  eminence,  with  a  caftle,  near  the  river  Avis. 
Hence  the  military  order  of  the  knights  of  Avis  have 
their  name.     W.  Long.  7.  o.  N.  Lat.  38  40. 

Avis  (Knights 4' 'Avis),  an  order  of  knighthood  in 
Portugal  eftablifhed  about  the  year  1 162.  When  the 
city  of  Evora  was  taken  from  the  Moors,  in  the  reign 
of  the  firft  king  of  Portugal,  it  was  garrifoned  by  fe- 
veral perfons  who  affiimed  the  title  of  knights  of  St 
Mary  of  Evora,  which  was  foon  after  changed  for 
that  of  knights  d'Avis,  which  the  king  gave  them, 
and  whither  they  removed  from  Evora.  The  badge 
of  the  order  is  a  green  crofs  flory,  and  they  obfervethe 
rule  of  St  Benedict. 

AVISO,  a  term  chiefly  ufed  in  matters  of  commerce 
to  denote  an  advertifement,  an  advice,  or  piece  of 
intelligence. 

AVISON  (Charles),  organift  of  Newcaftle,  and  a 
difciple  of  Geminiani,  was  the  author  of  an  eflay  on 
mufical  expreffion,  publilhed  in  the  year  1752,  in  which 
are  fome  judicious  reflections  on  mufic  in  general,  but 
his  divifion  of  the  modern  authors  into  clafles  is  rather 
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fanciful  than  juft.  Throughout  his  book  he  celebrates 
Marcello  and  Geminiani ;  the  latter  frequently  in  pre- 
judice to  Mr.  Handel.  In  the  year  1 753  came  out  re- 
marks on  Mr.  Avifon's  eflay  on  mufical  expreffion,  the 
author  whereof  firft  points  out  fundry  errors  againft 
the  rules  of  compofition  in  the  works  of  Avifon.  In 
the  fame  year  Avifon  republiihed  his  effay,  with  a  re- 
ply to  the  author  of  the  remarks ;  and  a  letter,  con- 
taining a  number  of  loofe  particulars  relating  to  mufic 
colleded  in  a  courfe  of  various  reading,  unquestionably 
written,  by  Dr  Jortin.  Avifon  promoted  and  affifted 
in  the  publication  of  Marccllo's  mufic  to  the  pfalms 
adapted  to  Englifh  words.  Of  his  own  compofition 
there  are  extant  five  collections  of  concertos  for  vio- 
lins, 44  in  number  ;  and  two  fets  of  fonatas  for  the 
harpfichord  and  two  violins,  a  fpecies  of  compofition 
little  known  in  England  till  his  time.  The  mufic  of 
Avifon  is  light  and  elegant,  but  it  wants  originality  ; 
a  neceffary  confequence  of  his  too  clofe  attachment  to 
the  ftyle  of  Geminiani,  which  in  a  few  particulars  only 
he  was  able  to  imitate. 

AUK,  in  ornithology.  See  Alca. 
Bishop's  AUKLAND,  a  town  in  the  bifhopric  of 
Durham  in  England,  fituated  on  the  river  Were.  It 
is  a  fanctuary  for  debtors  ;  and  here  the  bifhop  has  a 
princely  palace  and  a  noble  park.  W.  Long.  o.  57. 
N.  Lat.  54.  44. 

AULA,  is  ufed  for  a  court  baron,  by  Spelman  ;  by 
fome  old  ecclefiaflical  writers,  for  the  nave  of  a  church, 
and  fometimes  for  a  court-yard. 

Aula  Regia  or  Regis,  a  court  eftablifhed  by  Wil- 
liam the  Conqueror  in  his  own  hall,  conipofed  of  the 
king's  great  officers  of  ftate,  who  refided  in  his  palace, 
and  were  ufnally  attendant  on  his  perfon.  This  court 
was  regulated  by  the  article  which  forms  the  eleventh 
chapter  of  Magna  Charta,  and  eftablifhed  in  Weftmin- 
fter-hall,  where  it  hath  ever  fince  continued.  See 
King's  Bench. 

AULCESTER,  a  town  of  Warwicklhire  in  Eng- 
land.   W.  Long.  1.  47.  N.  Lat.  52.  15. 

AULETES,  in  antiquity,  denotes  a  flute-player. 
One  of  the  Ptolemies,  kings  of  Egypt,  father  of  Cleo- 
patra, bore  the  furname  or  denomination  of  Auletes. 

AULIC,  an  epithet  given  to  certain  officers  of  the 
empire,  who  compofe  a  court  which  decides,  without 
appeal,  in  all  procefTes  entered  in  it.  Thus  we  fay, 
aulic  council,  aulic  chamber ,  aulic  counfellor. 

The  aulic  council  is  compofed  of  a  prefident,  who 
is  a  catholic  ;  of  a  vice-chancellor,  prefented  by  the 
archbifhop  of  Meutz;  and  of  18  counfellors,  nine  of 
whom  are  protectants  and  nine  catholics.  They  are 
divided  into  a  bench  of  lawyers,  and  always  follow  the 
emperor's  court ;  for  which  reafon  they  are  called  ju- 
ftitium  imperatoris,  the  emperor's  juftice,  and  aulic 
council.  The  aulic  court  ceafes  at  the  death  of  the 
emperor ;  whereas  the  imperial  chamber  of  Spire  is 
perpetual,  reprefenting  not  only  the  deceafed  emperor, 
but  the  whole  Germanic  body,  which  is  reputed  never 
to  die. 

Aulic,  in  the  Sorbonne  and  foreign  univerfities,  ia 
an  aft  which  a  young  divine  maintains  upon  being  ad- 
mitted a  doctor  in  divinity.  It  begins  by  an  harangue 
of  the  chancellor,  addrefTed  to  the  young  doctor,  after 
which  he  receives  the  cap,  and  prefides  at  the  aulic, 
or  deputation. 


AULIS  (anc.  geog.),  a  town  of  Bceotia,  over  a- 
gainft  Chalcis  of  Eubcea,  on  the  Euripus,  where  that 
ltrait  is  narroweft ;  and  which  were  fometimes  joined 
together  by  a  mole  or  caufeway,  (Diodorus  Sicnlns)  :  1 
a  craggy  fituation,  (Homer,  Nonnus) ;  and  a  village  of 
the  Tanagraei,  (Strabo),  diftant  from  Chalcis  three 
miles  :  A  harbour  famous  for  the  rendezvous  of  a  thou- 
fand  fhips  under  Agamemnon,  previous  to  the  Trojan 
expedition,  (Livy,  Virgil,  Pliny).  Now  entirely  de- 
ftroyed. 

AULNEGER.     See  Alnager. 

AULON,  anciently  a  town  and  dock  or  ftation  for 
fhips  in  Illyricum,  on  the  Adriatic  ;  now  Valona,  or 
Volana,  a  port-town  in  the  duchy  of  Ferara  on  one  of 
the  mouths  of  the  Po,  on  the  gulf  of  Venice.  E.  Long. 
13.  Lat.  44.  50. 

Aulon,  or  Aulona,  anciently  a  town  of  Elis,  in 
Peloponnefus,  on  the  confines  of  Meffenia.  Here 
flood  a  temple  of  jEfculapius  ;  hence  the  epithet  Au- 
lonius  given  that  divinity,  (Paufanias). 

AULOS,  a  Grecian  long  meafure,  the  fame  with 
ftadium. 

AULPS,  a  town  of  Provence  in  France,  in  the 
diocefe  of  Trejus,  with  the  title  of  a  Vigueria.  E. 
Long.  6.  25.  N.  Lat.  43.  40. 

AULUS  gellius.    See  Gelliits. 

AUMBRY,  a  country-word  denoting  a  cup-board. 

AUME,  a  Dutch  meafure  for  Rhenifh  wine,  con- 
taining 40  Englifh  gallons. 

AUNCEL-weight,  an  ancient  kind  of  balance 
now  out  of  ufe,  being  prohibited  by  feveral  ftatutes, 
on  account  of  the  many  deceits  practifed  by  it.  It 
confifled  of  fcales  hanging  on  hooks,  faftened  at  each 
end  of  a  beam,  which  a  man  lifted  up  on  his  hand.  In 
many  parts  of  England,  auncel -weight  fignifies  meat 
fold  by  the  hand,  without  fcales. 

AUNE,  a  long  meafure  ufed  in  France  to  meafure 
cloths,  fluffs,  ribbons,  &c.  At  Rouen,  it  is  equal  to 
one  Englifh  ell ;  at  Calais,  to  1.52 ;  at  Lyons,  to  1.061  j 
and  at  Paris,  to  0.95 

AUNGERVYLE  (Richard),  commonly  known  by 
the  name  of  Richard  de  Bury,  was  born  in  1281  at 
St  Edmund's  Bury  in  Suffolk,  and  educated  at  the 
univerfity  of  Oxford  :  After  which  he  entered  into  the 
order  of  Benedictine  monks,  and  became  tutor  to  Ed- 
ward prince  of  Wales,  afterwards  king  Edward  III. 
Upon  the  acceflion  of  his  royal  pupil  to  the  throne  he 
was  firft  appointed  cofferer,  then  treafurerof  the  ward- 
robe, archdeacon  of  Northampton,  prebendary  of  Lin- 
coln, Sarum,  and  Litchfield,  keeper  of  the  privy  feal, 
dean  of  Wells,  and  laft  of  all  was  promoted  to  the  bi- 
fhoprick  of  Durham.  He  likewife  enjoyed  the  offices 
of  lord  high  chancellor,  and  treafurer  of  England ;  and 
difcharged  two  important  embaflies  at  the  court  of 
France.  Learned  himfelf,  and  a  patron  of  the  learn- 
ed, he  maintained  a  correspondence  with  fome  of  the 
greatefl  geniufes  of  the  age,  particularly  with  the  ce- 
lebrated Italian  poet  Petrarch.  He  was  alfo  of  a  moft 
humane  and  benevolent  temper,  and  performed  many 
fignal  acts  of  charity.  Every  week  he  made  eight 
quarters  of  wheat  into  bread,  and  gave  it  to  the  poor. 
Whenever  he  travelled  between  Durham  andNewcaftle, 
he  diftributed  eight  pounds  fterling  in  alms  ;  between 
Durham  and  Stockton  five  pounds,  between  Durham 
and  Aukland  five  marks,  and  between  Durham  and 
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Midrilehani  five  pounds.  He  founded  a  public  library 
at  Oxford,  for  the  ufe  of  the  ftudents,  which  he  fur- 
j  nimedwith  the  bell  collection  of  books  then  in  England  ; 
and  appointed  five  keepers,  to  whom  he  granted  yearly 
falaries.  At  the  dilfolution  of  religions  houfes  in  the 
reign  of  Henry  VIII.  Durham  college,  where  he  fixed 
the  library,  being  difTolved  among  the  reft,  fome  of 
the  books  were  removed  to  the  public  library,  fome 
to  Baliol  college,  and  fome  came  into  the  hands  of  Dr 
George  Owen,  a  phyfician  of  Godftow,  who  bought 
that  college  of  king  Edward  VI.  Bifttop  Aungervyle 
died  at  his  manor  of  Aukland,  April  24,  1345,  and 
was  buried  in  the  fouih  part  of  the  crofs  ifle  of  the  ca- 
thedral church  of  Durham,  to  which  he  had  been  a  be- 
nefactor. He  wrote,  1.  Philobiblos,  containing  direc- 
tions for  the  management  of  his  library  at  Oxford,  and 
a  great  deal  in  praife  of  learning,  in  bad  Latin.  2.  E- 
piftolce  familiarium  ;  fome  of  which  are  written  to  the 
famous  Petrarch.  3.  Oratioites  ad principes ;  mentioned 
by  Bale  and  Pitts. 

AUNIS,  the  fmalleft  province  in  France,  bounded 
on  the  north  by  Poiclou,  on  the  weft  by  the  ocean,  on 
the  eaft  and  fouth  by  Saintogne,  of  which  it  was  for- 
merly a  part  It  is  watered  by  the  rivers  Seure  and 
Sarente,  the  former  of  which  has  its  fource  at  Seure 
in  Poiclou.  The  coaft  of  this  fmall  diftrict  has  the  ad- 
vantage of  feveral  ports,  the  moft  remarkable  of  which 
are  Rochefort,  Rochelle,  Brouge,  St  Martin  de  Re, 
Tremblade,  Tonnai,  and  Charente.  The  foil  of  this 
country  is  dry,  yet  produces  good  corn  and  plenty  of 
wine.  The  marines  feed  a  great  number  of  cattle, 
and  the  fait  marfhes  yield  the  belt  fait  in  Europe. 

AVOCADO,  or  Avigato,  Pear.  See  Lau- 
rus. 

AVOCATORIA,  a  mandate  of  the  emperor  of 
Germany,  addrefled  to  fome  prince,  in  order  to  flop 
his  unlawful  proceedings  in  any  caufe  appealed  to 
him. 

AVOIDANCE,  in  the  canon  law,  is  when  a  bene- 
fice becomes  void  of  an  incumbent ;  which  happens  ci- 
ther in  fail:,  as  by  the  death  ef  the  perfon  ;  or  in  law, 
as  by  ceffion,  deprivation,  refignation,  &c.  In  the 
firft  of  thefe  cafes,  the  patron  muft  take  notice  of  the 
avoidance  at  his  peril;  but  in  avoidance  bylaw,  the 
ordinary  is  obliged  to  give  notice  to  the  patron,  in  or- 
der to  prevent  a  lapfe. 

AVOIRDUPOIS.  This  is  the  weight  for  the 
larger  and  coarfer  commodities,  fuch  as  groceries, 
cheefe,  wool,  lead,  &c.  Bakers,  who  live  not  in  cor- 
poration towns,  are  to  make  their  bread  by  avoirdupois 
weight,  thofe  in  corporations  by  troy  weight.  Apo- 
thecaries buy  by  avoirdupois  weight,  but  fell  by  troy. 
The  proportion  of  a  pound  avoirdupois  to  a  pound  troy 
is  as  17  to  14. 

AVOSETTA,  in  ornithology.    See  Recurviro- 

STRA. 

AVOWEE,  one  who  has  a  right  to  prefent  to  a 
benefice.  He  is  tbns  called  in  contradiftinflion  to 
thofe  who  only  have  the  lands  to  which  the  advowfon 
belongs  for  a  term  of  years,  or  by  virtue  of  intrulion 
or  dilTeifin. 

AVOWRY,  in  law,  is  where  a  perfon  diftrained 
files  out  a  replevin  ;  for  then  the  diftrainer  muft  vow, 
and  juftify  his  plea,  which  is  called  his  avowry. 

AURA,    among  phyfiologifts,   an  airy  exhalation 


Aurelius. 


or  vapour.  The  word  is  Latin,  derived  from  the  Greek,    Aurach 
«i/f«,  gentle  wind. 

AURACH,  a  town  of  Germany  with  a  good  caflle, 
in  the  fouth  part  of  Suabia,  in  the  duchy  of  Wirtem- 
berg.  It  is  the  ufual  reiidence  of  the  youngefl  fons  of 
the  houfe  of  Wirtemberg,  and  is  feated  at  the  foot  of 
a  mountain  on  the  rivulet  Ermft.  E.  Long.  9.  20. 
N.  Lat.  48.  25. 

AURA;,  in  mythology,  a  name  given  by  the  Ro- 
mans to  the  nymphs  of  the  air.  They  are  moflly  to 
be  found  in  the  ancient  paintings  of  ceilings  ;  where 
they  are  reprefented  as  light  and  airy,  generally  with 
long  robes  and  flying  veils  of  fome  lively  colour  or 
other,  and  fluttering  about  in  the  rare  and  pleafing 
element  afllgned  to  them.  They  are  charactcrifed  as 
fportive  and  happy  in  themfelves,  and  well-wimers  to 
mankind. 

AURANCHES,  the  capital  of  a  territory  called 
Auranchin,  about  30  miles  in  length,  in  Lower  Nor- 
mandy in  France.  The  city  is  mean;  but  its  fituation 
very  fine,  being  on  an  eminence,  near  which  the  river 
See  runs,  about  a  mile  and  a  half  from  the  ocean.  The 
cathedral  ftands  on  a  hill,  which  terminates  abruptly  ; 
the  front  of  the  church  extending  to  the  extreme  verge 
of  it,  and  overhanging  the  precipice.  It  bears  the 
marks  of  high  antiquity  ;  but  the  towers  are  decayed 
in  many  places,  though  its  original  conftruflion  has 
been  wonderfully  ftrong.  Here,  you  are  told,  the 
Englilh  Henry  II.  received  abfolution  from  the  Papal 
nuncio  for  the  murder  of  St  Thomas-a-Becket  in  1 1 72 ; 
and  the  flone  on  which  he  knelt  during  the  perform- 
ance of  that  ceremony  is  fliown  to  ftrangers.  Its  length, 
is  about  30  inches,  and  the  breadth  12.  It  ftands  before 
the  north  portal,  and  on  it  is  engraved  a  chalice  in  com- 
memoration of  the  event.- — The  ruins  of  the  caftle  of 
Auranches  are  very  extenfive,  and  beneath  lies  a  rich  ex- 
tent of  country,  abounding  in  grain  and  covered  with 
orchards,  from  the  fruit  of  which  is  made  the  beft  cyder 
in  Normandy.    W.  Long.  1.  20.  N.  Lat.  48.  51. 

AURANTIUM,  in  botany.     See  Citrus. 

AURAY,  a  fmall  feaport  town  of  Lower  Brittany 
in  France,  fituated  in  the  gulph  called  Morbian.  It 
is  nothing,  properly  fpeaking,  but  a  large  quay,  and 
a  handfome  ftreet,  being  chiefly  known  for  its  trade. 
W.  Long.  2.  2$.  N.  Lat.  47.  48. 

AURELIA,  in  natural  hillory,  the  fame  with  what 
is  more  ufually  called  chryfalis,  and  fometimes  nymph. 
See  Chrysalis. 

AURELIANUS  (Lucius  Domitius),  emperor  of 
Rome,  was  one  of  the  greateft  generals  of  antiquity, 
and  commanded  the  armies  of  the  emperor  Claudius 
with  fuch  glory,  that  after  the  death  of  that  emperor 
all  the  legions  agreed  to  place  him  on  the  throne:  this 
happened  in  the  year  270.  He  carried  the  war  from 
the  eaft  to  the  weft,  with  as  much  facility,  fays  a  mo- 
dern writer,  as  a  body  of  troops  marches  from  Alface 
into  Flanders,  He  defeated  the  Goths,  Sarmatians, 
Marcomanni,  the  Perfians,  Egyptians,  and  Vandals  ; 
conquered  Zenobia  queen  of  the  Palmyrenians,  and 
Tetricus  general  of  the  Gauls  ;  both  of  whom  were 
made  to  grace  his  triumph,  in  the  year  274.  He  was 
killed  by  one  of  his  generals  in  Thrace  in  the  year  275, 
when  he  was  preparing  to  enter  Perfia  with  a  great 
army..   See  Rqme.- 

AURELIUS  victor.     See  Victor. 
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AURENGABAD,  a  city  in  the  Eaft  Indies,  capital 
of  the  province  of  Balagate,  in  the  dominions  of  the 
Great  Mogul.  It  is  furnifhed  with  handfome  mofques 
and  caravanfcras.  The  buildings  are  chiefly  of  free- 
ftone,  and  pretty  high,  and  the  ftreets  planted  on 
each  fide  with  trees.  They  have  large  gardens  well 
flocked  with  fruit-trees  and  vines.  The  foil  about  it  is 
alfo  very  fertile,  and  the  ftieep  fed  in  its  neighbourhood 
are  remarkably  large  and  ftrong.  E.  Long.  75.  30. 
N.  Lat.  19.  10. 

AURENG-ZEBE,  the  Great  Mogul.    See  Indo- 

STAN. 

AUREOLA,  in  its  original  Signification,  fignifies 
a  jewel,  which  is  propofed  as  a  reward  of  victory  in 
fome  public  difpnte.  Hence  the  Roman  fchoolmen  ap- 
plied it  to  denote  the  reward  bellowed  on  martyrs, 
virgins,  and  doctors,  on  account  of  their  works  of  fb> 
pererogation  ;  and  painters  ufe  it  to  fignify  the  crown 
of  glory  with  which  they  adorn  the  heads  of  faints, 
confeflbrs,  &c. 

AUREUS,  a  Roman  gold  coin,  equal  in  value  to 
25  denarii. — According  to  Ainfworth,  the  aureus  of 
the  higher  empire  weighed  near  five  pennyweights  ; 
and  in  the  lower  empire,  little  more  than  half  that 
weight,  We  learn  from  Suetonius,  that  it  was  cuftom- 
ary  to  give  aurei  to  the  victors  in  the  chariot-races. 

AUREUS  mons  (anc.  geog.),  a  mountain  in  the 
north-weft  of  Corfica,  whofe  ridge  runs  out  to  the 
nonh-eaft  and  fouth-eaft,  forming  an  elbow — Another 
mountain  of  Moefia  Superior,  or  Servia  (Peutinger),  to 
the  fouth  of  the  Danube,  with  a  cognominal  town  at 
its  foot  on  the  fame  river.  The  emperor  Probus  plant- 
ed this  mountain  with  vines  (Eutropius). 

AURICK,  a  city  of  Germany ;  in  Eaft  Friefland, 
in  the  circle  of  Weftphalia  ;  to  which  the  king  of 
Pruffia  claims  aright.  It  is  fituated  in  a  plain  fur- 
rounded  with  forelts  full  of  game.  E.  Long.  6.  50. 
N.  Lar.-53.  28. 

AURICLE,  in  anatomy,  that  part  of  the  ear  which 
is  prominent  from  the  head,  called  by  many  authors 
auris  externa. 

Auricles  are  likewife  two  mufcnlar  bags  fituated 
at  the  bafis  of  the  heart,  and  intended  as  diverticula  for 
the  blood  during  the  diaftole. 

AURICULA,  in  botany.  See  Primula. 
AUR1FLAMMA,  in  the  French  hiftory,  properly 
denotes  a  flag  or  ftandard  belonging  to  the  abbey  of  St 
Dennis,  fufpended  over  the  tomb  of  that  fainr,  which 
the  religious,  on  occafion  of  any  war  in  defence  of  their 
lands  or  rights,  took  down,  with  great  ceremony,  and 
gave  it  to  their  protestor  or  advocate,  to  be  borne  at 
the  head  of  their  forces. 

Auriflamma  is  alfo  fometimes  nfed  to  denote  the 
chief  flag  or  ftandard  in  any  army. 

AURIGA,  the  Waggoner,  in  aftronomy,  a  con- 
ftellation  of  the  northern  hemifphere,  confiftingof  23 
ftars,  according  to  Tycho;  40,  according  to  Hevelius; 
and  68,  in  the  Britannic  catalogue. 

AURILLAC,  a  town  of  France  in  the  Lower  Au- 
vergnc,  feated  on  a  fmall  river  call  Jordane.  It  is 
one  of  the  moft  conlidcrable  towns  of  the  province,  has 
fix  gates,  is  very  populous,  and  yet  has  but  one  parifli. 
The  caftle  is  very  high,  and  commands  the  town.  The 
abbot  is  lord  of  Aurillac,  and  has  epifcopal  jurifdic- 
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tion;  he  is  alfo  chief  juftice  of  the  town.  This  place  Aurirrig. 
is  remarkable  for  having  produced  feveral  great  men.  mentum 
E.  Long.  2.  3  3.  N.  Lat.  44.  55. 

AURIPIGMENTUM,  orpiment,  in  natural  hi- 
ftory.    See  Orpiment. 

AURISCALPIUM,  an  inftrumeiit  to  clean  the  ears, 
and  ferving  alfo  for  other  operations  in  diforders  of  that 
part. 

AURORA,  the  morning  twilight,  or  that  faint  light 
which  appears  in  the  morning  when  the  fun  is  within 
18  degrees  of  the  horizon. 

Aurora,  the  goddefs  of  the  morning,  according  to 
the  Pagan  mythology.  She  was  the  daughter  of  Hy- 
perion and  Thcia,  according  to  Hefiod  ;  but  of  Titan 
and  Terra,  according  to  others.  It  was  under  this  name 
that  the  ancients  deified  the  light  which  foreruns  the 
rifing  of  the  fun  above  our  hemifphere.  The  poets  re- 
prefent  her  as  rifing  out  of  the  ocean,  in  a  chariot, 
with  rofy  fingers  dropping  gentle  dew.  Virgil  defcribes 
her  afcending  in  a  flame-coloured  chariot  with  four 
horfes. 

Aurora,  one  of  the  New  Hebrides  iflands  in  the 
South  Sea,  in  which  Mr  Forfter  fuppofes  the  Peak 
d'Etoile  mentioned  by  Mr  Bouganville  to  be  fituated. 
The  ifland  is  inhabited ;  but  none  of  its  inhabitants 
came  off  to  vifit  Captain  Cook.  The  country  is  woody, 
and  the  vegetation  feemed  to  be  exceflively  luxuriant. 
It  is  about  12  leagues  long,  but  not  above  five  miles 
broad  in  any  part ;  lying  nearly  north  and  fonth.  The 
middle  lies  in  S.  Lat.  1  $.  6.  E.  Long.  168.  24. 

AURORA  BOREALIS,  northern  twilight, 
or  Streamers  ,•  a  kind  of  meteor  appearing  in  the  nor- 
thern part  of  the  heavens,  moftly  in  the  winter-time, 
and  in  frofty  weather.  It  is  now  fo  generally  known, 
that  no  defcription  is  requifite  of  the  appearance  which 
it  ufually  makes  in  this  country.  But  it  is  in  the  arc- 
tic regions  that  it  appears  in  perfection,  particularly 
during  the  folftice.  In  the  Schetland  iflands,  the 
merry  dancers,  as  they  are  there  called,  are  the  con- 
ftant  attendants  of  clear  evenings,  and  prove  great  re- 
liefs amidft  the  gloom  of  the  long  winter-nights.  They 
commonly  appear  at  twilight  near  the  horizon,  of  a 
dim  colour,  approaching  to  yellow ;  fometimes  conti- 
nuing in  that  ftate  for  feveral  hours  without  any  fen- 
fible  motion  ;  after  which  they  break  out  into  ftreams 
of  ftronger  light  fpreading  into  columns,  and  altering 
flowlyinto  ten  thoufand  different  lhapes,  varying  their 
colours  from  all  the  tints  of  yellow  to  the  obfcureft  ruf- 
fet.  They  often  cover  the  whole  hemifphere,  and 
then  make  the  moft  brilliant  appearance.  Their  mo- 
tions at  thefe  times  are  moft  amazingly  quick  ;  and 
they  aftonifli  the  Spectator  with  the  rapid  change  of 
their  form.  They  break  out  in  places  where  none 
were  feen  before,  fkimmingbrifkly  along  the  heavens;- 
are  fuddenly  extinguifhed,  and  leave  behind  an  uniform 
dufky  tract.  This  again  is  brilliantly  illuminated  in? 
the  fame  manner,  and  as  fuddenly  left  a  dull  blank. 
In  certain  nights  they  afliime  the  appearance  of  vaft 
columns,  on  one  fide  of  the  deepeft  yellow,  on  the 
other  declining  away  till  it  becomes  undiftinguilhed 
from  the  Iky.  They  have  generally  a  ftrong  tremulous 
motion  from  end  to  end,  which  continues  till  the  whole 
vanifhes.  In  a  word,  we,  who  only  fee  the  extremi- 
mities  of  thcfe  northern  phenomena,  have  but  a  faint 
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Aurora    ideas  of  their  fplcndor  and  their  motions.    According 
Borealis.   to  the  ftate  of  the  atmofphere,  they  differ  in  colours. 

v~~*/ '  They  often  put  on  the  colour  of  blood,  and  make  a 

mod  dreadful  appearance.  The  rnftic  fages  become 
prophetic,  and  terrify  the  gazing  fpedtaters  with  the 
dread  of  war,  peftilence,  and  famine.  This  fuperfti- 
tion  was  not  peculiar  to  the  northern  iflands ;  nor  are 
thefe  appearances  of  recent  date.  The  ancients  called 
them  Chafmata,  and  Trabes,  and  Bolides,  according 
to  their  forms  or  colours. 

In  old  times  they  were  extremely  rare,  and  on  that 
account  were  the  more  taken  notice  of.  From  the  days 
of  Plutarch  to  thofe  of  our  fage  hiftorian  Sir  Richard 
Baker,  they  were  fuppofed  to  have  been  portentous 
of  great  events,  and  timid  imaginations  fhaped  them 
into  aerial  conflicts  : 

Fierce  fiery  warriors  fight  upon  the  clouds 
1  In  ranks  and  fquadrons  and  right  form  of  war. 

This  mete-  Dr  Halley  tells  us,  that  when  he  faw  a  great  auro- 
orformerly  ra  borealis  in  1 716,  he  had  begun  to  defpair  of  ever 
very  rare.  fee;ng  one  al  an  .  none  having  appeared,  at  leaft  in 
any  confiderable  degree,  from  the  time  he  was  born 
till  then.  Notwithstanding  this  long  interval,  however, 
it  feems  that  in  fome  periods  the  aurora  borealis  had 
been  feen  much  more  frequently  ;  and  perhaps  this,  as 
well  as  other  natural  phenomena,  may  have  fome  ftated 
a  times  of  returning. 
Hiftoryby  The  only  thing  that  refembles  a  diftinft  hiftory  of 
Dr  Halley.  this  phenomenon,  is  what  we  have  from  the  learned  Dr 
Halley,  Phil.  Tranf.  n°  347.  The  firft  account  he 
gives,  is  of  the  appearance  of  what  is  called  by  the 
author  burning  fpears,  and  was  feen  at  London  on  Ja- 
nuary 30th,  1560.  This  account  is  taken  from  a  book 
intitled,  A  description  of  Meteors,  by  IV.  F.  D.  D.  and 
reprinted  at  London  in  1654.  The  next  appearance, 
on  the  teftimony  of  Stow,  was  on  Oftober  7th,  1564. 
Ini574alfo,  according  to  Camden,  and  Stow  above- 
mentioned,  an  aurora  borealis  was  obferved  two  nights 
fiicceffively,  viz.  on  the  14th  and  15th  of  November, 
with  much  the  fame  appearance  as  defciribed  by  Dr 
Halley  in  1715-16,  and  which  we  now  fo  frequently  ob- 
ferve.  Again,  the  fame  was  twice  feen  in  Brabant,  in 
the  year  157s  ;  viz.  on  the  13th  of  February  and  28th 
of  September.  Its  appearances  at  both  thefe  times  were 
defcribed  by  Cornelius  Gemma,  profeffor  of  medicine 
in  the  univerlky  of  Lovain,  who  compares  thein  to 
fpears,  fortified  cities,  and  armies  fighting  in  the  air. 
After  this,  Michael  Maeftlin,  tutor  to  the  great  Kepler, 
allures  us,  that  at  Baknang  in  the  county  of,  Wurtem- 
berg  in  Germany,  thefe  phenomena,  which  he  ftyles 
chafmata,  were  feen  by  himfelf  no  lefs  than  feven  times 
in  1580.  In  1581,  they  again  appeared  in  an  extra- 
ordinary manner  in  April  and  September,  and  in  a  lefs 
degree  at  fome  other  times  of  the  fame  year.  In  1621, 
September  ad,  this  phenomenon  was  obferved  all  over 
France,  and  defcribed  by  Gaflendus,  who  gave  it  the 
name  of  aurora  borealis:  yet  neither  this,  nor  any  fi- 
milar  appearances  pofterior  to  1574,  are  defcribed  by 
Englifli  writers  till  the  year  1707  ;  which,  as  Dr  Hal- 
ley obferves,  (hows  the  prodigious  negleft  of  curious 
matters  which  at  that  time  prevailed.  From  1621  to 
1707,  indeed,  there  is  no  mention  made  of  an  aurora 
borealis  being  feen  by  any  body  :  and  confidering  the 
number  of  aftronomers  who  during  that  period  were  in 
a  manner  continually  poring  on  the  heavens,  we  may 
Very  reafonably  conclude  that  no  fuch  thing  did  make 


its  appearance  till  aftsr  an  interval  of  86  years.     In     Aurora 
1707,  a  fmall  one  was  feen  in  November  ;  and  during   Burtaltt. 
that  year  and  the  next,  the  fame  appearances  were  re-  *      *       ' 
peated  five  times.     The  next,  on  record  is  that  men- 
tioned by  Dr  Halley  in    March  1 715-16,  the    bril- 
liancy of  which  attracted  univerfal  attention,  and  by 
the  vulgar  was  confidered  as  marking  the  introduction 
of  a  foreign  race  of  princes.    Since  that  time  thofe  me- 
teors have  been  fo  common,  thai  no  accounts  have 
been  kept  of  them. 

It  was  for  a  long  time  a  matter  of  doubt  whether 
this  meteor  made  its  appearance  only  in  the  northern 
hemifphere,  or  whether  it  was  alfo  to  be  obferved  near        3 
the  fouth  pole.     This  is  now  afcertained  by  Mr  For-  Mr  For* 
iter  ;  who  in  his  late  voyage  round  the  world  along  ft""s  ac- 
with  Captain  Cook,  allures  us,  that  he  obferved  them  co"nt  of  fi* 
in  the  high  fouthern  latitudes,  though  with  phenome-  ni      ap" 
na  fomewhat  different  from  thofe  which  ire. feen  here,  j^*™"" 
On  Feb.  17,  1773,  as  they  were  in  Lat?5S°  fouth,  fouthern 
"  A  beautiful  phenomenon  (fays  he)  was  obferved  dur-  hemif- 
ing  the   preceding  night,  which  appeared  again  this  phere. 
and  feveral  following  nights.     It  confifled  of  long  co- 
lumns of  a  clear  white  light,  {hooting  up  from  the  ho- 
rizon to  the  eafhvard,  almoft  to  the  zenith,  and  gra- 
dually fpreading  on  the  whole  fouthern  part  of  the 
fky.     Thefe  columns  were  fometimes  bent  fideways  at 
their  upper  extremities;  and  though  in  moft  refpetts 
fimilar  to  the  northern  lights  (aurora  borealis)  of  our 
hemifphere,  yet  differed  from  them  in  being  always  of 
a  whitifh  colour,  whereas  ours  affume  various  tints,  e- 
fpecially  thofe  of  a  fiery  and  purple  hue.     The  fky  was 
generally  clear  when  they  appeared,  and  the  air  fliarp 
and  cold,  the  thermometer  ftanding  at  the  freezing- 
point." 

Dr  Halley  obferved  that  the  aurora  borealis  defcrib-  4 
cd  by  him  arofe  to  a  prodigious  height,  it  being  feen  Rifes  very 
from  the  weft  of  Ireland  to  the  confines  of  Ruffia  and  high. 
Poland  on  the  eaft  j  nor  did  he  know  how  much  farther 
it  might  have  been  vifible ;  fo  that  it  extended  at  leaf! 
30  degrees  in  longitude,  and  from  lat.  500  north  it  was 
feen  all  over  the  northern  part  of  Europe ;  and  what 
was  very  furpriiing,  in  all  thofe  places  where  it  was  vi- 
fible, the  fame  appearances  were  exhibited  which  Dr 
Halley  obferved  at  London.  He  obferves,  with  feem- 
ing  regret,  that  he  could  by  no  means  determine  its 
height  for  want  of  obfervations  made  at  different  pla- 
ces; otherwife  he  might  as  eafily  have  calculated  the 
height  of  this  aurora  borealis,  as  he  did  of  the  fiery 
globe  in  1 719*.  To  other  philofophers,  however,  he  *  See  jitme. 
gives  the  following  exhortation.  "  When  therefore.#>£«-*. 
for  the  future  any  fuch  thing  fhall  happen,  all  thofe 
that  are  curious  in  aftronomical  matters  are  hereby 
admonifhed  and  intreatsd  to  fet  their  clocks  to  the 
apparent  time  at  London,  for  example,  by  allowing  fo 
many  minutes  as  is  the  difference  of  meridians;  and 
then  to  note,  at  the  end  of  every  half  hour  precifely,  the 
exact  fituation  of  what  at  that  time  appears  remarkable 
in  the  fky  ;  and  particularly  the  azimuths  of  thofe  very 
tall  pyramids  fo  eminent  above  the  reft,  and  there- 
fore likely  to  be  feen  fnrtheft:  to  the  intent  that,  by 
comparing  thefe  obfervations  taken  at  the  fame  mo- 
ment in  diftant  places,  the  difference  of  their  azimuths 
may  ferve  to  determine  how  far  thefe  pyramids  arc  di- 
ftant from  us."  This  advice  of  Dr  Halley  feems  to 
have  been  totally  heglefted  by  all  the  philofophical 
people  in  Britain.    In  other  countries,  however,  they 
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determined  the  height  of  an  aurora  borealis,  obferved 
on  the  16th  of  December  1737  by  the  Marquis  of  Po- 
leni,  to  have  been  825  miles  high;  the  celebrated  Mr 
Bergman,  from  a  mean  of  30  computations,  makes  the 
average  height  of  the  aurora  borealis  to  be  70  Swe- 
di(h,  or  upwards  of  460  Englifli  miles.  Euler  fuppofes 
it  to  be  feveral  thoufands  of  miles  high  j  and  Mai- 
ran  alfo  affigns  them  a  very  elevated  region.  In  the 
74th  volume  of  the  philofophical  tranfactions,  Dr 
Blagden,  when  fpeaking  of  the  height  of  fome  fiery 
meteors,  tells  us,  that  the  "  aurora  borealis  appears  to 
occupy  as  high,  if  not  a  higher  region  above  the  fur- 
face  of  the  earth,  as  may  be  judged  from  the  very 
diftant  countries  to  which  it  has  been  vifible  at  the 
fame  time."  The  height  of  thefe  meteors,  however, 
none  of  which  appear  to  have  exceeded  or  even 
arrived  at,  the  height  of  a  hundred  miles,  muft 
appear  trifling  in  comparifon  of  the  vafl  elevations 
abovementioned.  But  thefe  enormous  heights,  va- 
rying fo  exceedingly,  Ihow  that  the  calculators  have 
not  had  proper  data  to  proceed  upon  ;  and  indeed 
the  immenfe  extent  of  fpace  occupied  by  the  auro- 
ra borealis  itfelf,  with  its  conftant  motion,  mult  make 
it  infinitely  more  difficult  to  determine  the  height  of  it 
than  of  a  fiery  globe,  which  occupies  but  a  fmall  por- 
tion of  the  vifible  heavens.  The  moft  certain  method 
of  making  a  comparifon  betwixt  the  aurora  borealis 
and  the  meteors  already  mentioned,  would  be,  if  a  ball 
of  fire  ihould  happen  to  pafs  through  the  fame  part  of 
the  heavens  where  an  aurora  borealis  was  ;  when  the 
comparative  height  of  both  could  eafily  be  afcertained. 
One  inftanee  of  this  only  has  come  under  our  obferva- 
tion,  where  one  of  the  fmall  meteors,  called  falling  ftars, 
was  evidently  obfeured  by  an  aurora  borealis  j  and  there- 
fore muft  have  been  higher  than  the  lower  part  of  the 
latter  at  leaft.  A  Angularity  in  this  meteor  was,  that 
it  did  not  proceed  in  a  ftraight  line  through  the  hea- 
vens, as  is  ufual  with  falling  ltars,  but  defcribed  a  very 
confiderable  arch  of  a  circle,  rifing  in  the  northweft, 
and  proceeding  fouthward  a  confiderable  way  in  the  arch 
of  a  circle,  and  difappearing  in  the  north.  Its  edges 
were  ill  defined,  and  five  or  fix  corrufcations  feemed  to 
iffue  from  it  like  the  rays  painted  as  ifluing  from  ftars. 
The  aurora  borealis  was  not  in  motion,  but  had  dege- 
nerated into  a  crepufculum  in  the  northern  part  of  the 
hemifphere.  Indeed  in  fome  cafes  this  kind  of  crepuf- 
culum appears  fo  plainly  to  be  connected  with  the 
clouds,  that  we  can  fcarcely  avoid  fuppofing  it  to  pro- 
ceed from  them.  We  cannot,  however,  argue  from 
this  to  the  height  of  the  aurora  borealis  when  it  moves 
with  great  velocity,  becaufe  it  then  may,  and  very 
probably  does,  afcend  much  higher.  Dr  Blagden,  in- 
deed, informsus,  thatinftances  are  recorded,  where  the 
northern  lights  have  been  feen  to  join,  and  form  lu- 
minous balls,  darting  about  with  great  velocity,  and 
even  leaving  a  train  like  the  common  fire-balls.  It 
would feem  therefore,  that  the  higheftregionsofthean- 
rora  borealis  are  the  fame  with  thofe  in  which  fireballs 
move. 

With  regard  to  the  caufe  of  the  aurora  borealis, 

many  conjectures  have  been  formed.     The  firft  which 

"™"?*!  natul'al)y  occurred  was,  that  it  was  occafioned  by  the 

afcent  of    inflammable  fulphureous  vapours  from  the 

earth.     To  this  nippofition  Dr  Halley  objects  the  int. 
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Father  Bofcovich  has  menfe  extent  of  fuch  phenomena,  and  that  they  are 
conftantly  obferved  to  proceed  from  north  to  fouth, 
but  never  from  fouth  to  north.  This  made  him  very  ' 
reafonably  conclude,  that  there  was  fome  connection 
between  the  poles  of  the  earth  and  the  aurora  borealis  ; 
but  being  unacquainted  with  the  electric  power,  befup- 
pofed,  that  this  earth  was  hollow,  having  within  it  a 
magnetical  fphere,  which  correfponded  in  virtue  with 
all  the  natural  and  artificial  magnets  on  the  furface ; 
and  the  magnetic  effluvia  palling  through  the  earth, 
from  one  pole  of  the  central  magnet  to  another,  might 
fometimes  become  vifible,  in  their  courfe,  which  he 
thought  was  from  north  to  fouth,  and  thus  exhibit  the 
beautiful  corrufcations  of  the  aurora  borealis.  Had 
Dr  Halley,  however,  known  that  a  ftroke  of  electrici- 
ty would  give  polarity  to  a  needle  that  had  it  not,  or 
reverfe  the  poles  of  one  that  had  it  before,  he  would 
undoubtedly  have  concluded  the  electric  and  magnetic 
effluvia  to  be  the  fame,  and  that  the  aurora  borealis 
was  this  fluid  performing  its  circulation  from  one  pole 
of  the  earth  to  the  other.  In  fact,  this  very  hypothe- 
fis  is  adapted  by  S.  Beccaria  ;  and  by  the  fuppofed  cir- 
culation of  the  electric  fluid  he  accounts  for  the  pheno- 
mena of  magnetifm  and  the  aurora  borealis  in  a  manner 
perfectly  fimilar  to  that  of  Dr  Halley,  only  changing 
the  phrafe  magnetic  effluvia  for  elettric  fluid.  The  fol- 
lowing is  the  account  given  us  by  Dr  Prieftley  of  Bec- 
caria's  fentiments  on  this  matter. 

"  Since  a  fudden  ftroke  of  lightning  gives  polarity 
to  magnets,  he  conjectures,  that  a  regular  and  conftant 
circulation  of  the  whole  mafs  of  the  fluid  from  north  to 
fouth  may  be  the  original  caufe  of  magnetifm  in  gene- 
ral. 

<f  That  this  etherial  current  is  infenfible  to  us  is  no 
proof  of  its  non-exiftence,  fince  we  ourfelves  are  invol- 
ved in  it.  He  had  feen  birds  fly  fo  near  a  thunder- 
cloud, as  he  was  fure  they  would  not  have  done  had 
they  been  affected  by  its  atmofphere. 

"  This  current  he  would  not  fuppofe  to  arife  from 
one  fource,  but  from  feveral,  in  the  northern  hemi- 
fphere of  the  earth  ;  and  he  thinks  that  the  aurora 
borealis  may  be  in  this  electric  matter  performing  its 
circulation  in  fuch  a  ftate  of  the  atmofphere  as  renders 
it  vifible,  or  approaching  the  earth  nearer  than  ufual. 
Accordingly  very  vivid  appearances  of  this  kind  have 
been  obferved  to  occafion  a  fluctuation  in  the  magnetic 
needle. 

A  direct  difproof  of  this  circulation,  however,  is  fur- 
nilhed  by  the  obfervation  of  Mr  Forfter  already  men- 
tioned ;  with  which,  though  neither  Dr  Halley  nor  S. 
Beccaria  could  be  acquainted,  they  might  have  thought 
of  it  as  a  final  proof  either  of  the  truth  or  falfehood  of 
their  hypothefis. — If  the  aurora  borealis  is  no  other 
than  the  electric  fluid  performing  the  abovementioned 
circulation,  it  ought  to  dart  from  the  horizon  towards 
the  zenith  in  the  northern  hemifphere,  and  from  the 
zenith  to  the  horizon  in  the  fouthern  one  :  but  Mr 
Forfter  plainly  tells  us,  that  the  columns  fhot  up  from 
the  horizon  towards  the  zenith  as  well  in  the  fouthern 
hemifphere  as  in  the  northern  ;  fo  that  if  the  aurora 
borealis  is  to  be  reckoned  the  flalhings  of  electric  mat- 
ter, its  courfe  is  plainly  directed  from  both  poles  to- 
wards the  equator,  and  not  from  one  pole  to  the  other. 

Concerning  the  caufe  of  this  phenomenon,  Mr  Can- 
ton has  the  following  query  r  "  Is  not  the  aurora  bo- 
realis. 
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Aurora  realis  the  flafhingof  ele«5trical  fire  from  pofitive  towards 
Borealis  negative  clouds  at  a  great  diftance,  through  the  upper 
""~v~— '  part  of  the  atmofphere  where  the  refiftance  is  leaft  if 
But  to  this  we  muft  reply  in  the  negative;  for  in  this 
cafe  it  would  flalh  in  evey  direction  according  to  the 
pofition  of  the  clouds,  as  well  as  from  north  to  fouth. 
Befides  this  query,  he  conjectures,  that  when  the 
needle  is  difturbed  by  the  aurora  borealis,  that  pheno- 
menon proceeds  from  the  electricity  of  the  heated  air  ; 
and  fuppofes  the  air  to  have  the  property  of  becoming 
electric  by  heat,  like  the  tourmalin.  But  neither  does 
this  hypothefis  appear  at  all  probable;  becaufe,  infuch 
a  cafe,  the  aurora  borealis  ought  to  be  moft  frequent 
in  fummer  when  the  air  is  molt  heated,  whereas  it  is 
found  to  be  the  reverfe. LafUy,  with  thefe  electri- 
cal hypothefes  we  fhall  contrail  that  of  Mr  Mairan, 
who  imagined  this  phenomenon  to  proceed  from  the 
atmofphere  of  the  fun,  particles  of  which  were  thrown 
pffby  its  centrifugal  force  acquired  by  his  rotation  on 
his  axis  ;  and  that  thefe  particles  falling  upon  the  at- 
mofphere of  the  earth  near  its  equatorial  parts,  were 
from  thence  propelled  by  the  diurnal  motion  of  the 
earth  towards  the  polar  regions,  where  they  formed 
tire  aurora  borealis.  This  hypothefis,  befides  its  being 
a  mere  fuppofition  unfupported  by  one  fingle  appear- 
ance in  nature,  is  liable  to  the  objection  already  men- 
tioned ;  for  in  this  cafe  the  light  fhould  dart  from  the 
equator  to  the  poles,  and  not  from  the  poles  to  the 
equator  :  or  if  we  fhould  fnppofe  this  matter  to  be  gra- 
dually accumulated  at  each  of  the  poles,  we  muft  then 
make  other  fuppofitions  equally  vague  and  ill  founded, 
concerning  its  getting  back  with  fucli  furprifmg  rapi- 
dity in  direct  oppofition  to  the  power  which  once 
brought  it  thither. 

The  firft  perfon  that  feems  to  have  endeavoured  to 
find  any  pofitive  proof  for  the  electrical  quality  of  the 
aurora  borealis,  is  Dr  Hamilton  of  Dublin.  He  ob- 
ferves,  that  though  this  phenomenon  is  commonly  fup- 
pofed  to  be  electrical,  yet  he  had  not  feen  any  attempt 
to  prove  that  it  is  fo  :  but  the  only  proof  he  himfelf 
brings  is  an  experiment  of  Mr  Hawkfbee,  by  which 
the  electric  fluid  is  fhown  to  put  on  appearances  fome- 
what  like  the  aurora  borealis,  when  it  paffes  through  a 
vacuum.  He  obferved,  that  when  the  air  was  mofl 
perfectly  exhaufled,  the  ftreams  of  electric  matter  were 
then  quite  white  ;  but  when  a  fmall  quantity  of  air 
was  let  in,  the  light  aflumed  more  of  a  purple  colour. 
The  flaming  of  this  light  therefore  from  the  denfe  re- 
gions of  the  atmofphere  into  fuch  as  are  more  rare,  and 
the  tranfitions  through  mediums  of  different  denfity, 
he  reckons  the  caufe  of  the  aurora  borealis,  and  of  the 
different  colours  it  affumes. 

.  Dr  Hamilton's  proof,  then,  of  the  electricity  of 
the  aurora  borealis,  confifts  entirely  in  the  refemblance 
the  two  lights  bear  to  one  another  ;  and  if  to  this  we 
add,  that,  during  the  time  of  an  aurora  borealis,  the 
magnetic  needle  hath  been  difturbed,  electric  fire  ob- 
tained from  the  atmofphere  in  plenty,  and  at  fome 
times  different  kinds  of  rumbling  and  hiding  founds 
heard,  we  have  the  film  of  all  the  pofitive  evidence  in 
favour  of  the  electric  hypothefis. 

Was  the  aurora  borealis  the  firft  natural  phenome- 
non the  folution  of  which  had  been  attempted  by  elec- 
tricity, no  doubt  the  proofs  jufl  now  adduced  would 
be  very  infufficient :  but  when  it  is  confulered,  that  we 


have  indifputable  evidence  of  the  identity  of  the  phe- 
nomena of  thunder  and  of  electricity  ;  when  we  alfb 
confider,  that  the  higher  parts  of  our  atmofphere  are 
continually  in  a  ftrongly  electrified  ftate ;  the  analogy 
becomes  fo  ftrong,  that  we  can  fcarce  doubt  of  the  au- 
rora borealis  ariling  from  the  fame  caufe.  The  only 
difficulty  is,  to  give  a  good  reafon  why  the  electricity 
of  the  atmofphere  fhould  be  conftantly  found  to  direct 
its  courfe  from  the  poles  towards  the  equator,  and  not 
from  the  equator  to  the  poles  ;  and  this  we  think  may 
be  done  in  the  following  manner. 

1.  It  is  found  that  all  electric  bodies,  when  confi-  See  Ehc- 
derably  heated,'  become  conductors  of  electricity  ;  thus  tricity  paf- 
hot  air,  hot  glafs,  melted  rofin,  fealing  wax,  &c.  are  *""• 

all  conductors,  till  their  heat  is  diffipated,  and  then 
they  again  become  electrics. 

2.  As  the  converfe  of  every  true  proportion  ought 
alfo  to  be  true,  it  follows  from  the  above  one,  that  if 
electrics  when  heated  become  conductors,  then  non- 
electrics  when  fubjected  to  violent  degrees  of  cold 
ought  to  become  electric.  In  one  inftance  this  has 
been  verified  by  experience ;  water,  which  is  a  conduc- 
tor when  warm  or  not  violently  cooled,  is  found  to  be- 
come electric  when  cooled  to  200  below  o  of  Fahren- 
heit's thermometer.  With  regard  to  metallic  fubftan- 
ces,  indeed,  no  experiments  have  as  yet  been  made  to 
determine  whether  their  conducting  power  is  affected 
by  cold  or  not.  Very  probably  we  might  not  be  able 
to  produce  fuch  a  degree  of  cold  as  fenfibly  to  leffen 
their  conducting  power ;  but  ftill  the  analogy  will 
hold  ;  and,  as  we  are  by  no  means  able  to  produce  the 
greateft  degree  of  cold  poffible,  reafon  will  always  fug- 
gefl  to  us,  that  if  a  certain  degree  of  cold  changes  one 
conductor  into  an  electric,  a  fufficient  degree  of  it  will 
alfo  change  all  others  into  electrics. 

3.  If  cold  is  fufficient  to  change  conducting  fub- 
flances  into  electrics,  it  muft  alfo  increafe  the  electric 
power  of  fuch  fubftances  as  are  already  electric  ;  than 
is  to  fay,  very  cold  air,  glafs,  rofin,  &c.  provided 
they  are  dry,  will  be  more  electric  than  when  they  are 
warmer.  With  regard  to  air,  which  is  moft  to  our 
prefent  purpofe,  this  is  rendered  extremely  probable, 
by  confidering  that  clear  frofty  weather  is  of  all  others 
the  moft  favourable  for  electric  experiments.  They 
may  be  made  indeed  to  equal  advantage  almofl  in  any 
ftate  of  the  atmofphere,  provided  fufficient  pains  is 
ufed,  but  in  dry  hard  frofts  they  will  fncceed  much 
more  eafily  that  at  any  other  time. 

Thefe  three  axioms  being  allowed,  the  caufe  of  the 
aurora  borealis  is  eafily  deduced  from  them.  The  air, 
all  round  the  globe,  at  a  certain  height  above  its  fur- 
face,  is  found  to  be  exceedingly  cold,  and,  as  far  as  ex- 
periments have  yet  determined,  exceedingly  electrical 
alfo.  The  inferior  parts  of  the  atmofphere  between 
the  tropics,  are  violently  heated  during  the  day-time 
by  the  reflection  of  the  fun's  rays  from  the  earth. 
Such  air  will  therefore  be  a  kind  of  conductor,  and 
much  more  readily  part  with  its  electricity  to  the 
clouds  and  vapours  floating  in  it,  than  the  colder  air 
towards  the  north  and  fouth  poles.  Hence  the  prodi- 
gious appearances  of  electricity  in  thefe  regions,  mow- 
ing itfelf  in  thunder  and  other  tempefts  of  the  moft 
terrible  kind.  Immenfe  quantities  of  the  electric  fluid 
are  thus  communicated  to  the  earth,  and  the  inferior 
warm  atmofphere  having  once  exhaufled  itfelf,  muft  ne- 
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eeflarily  be  recruited  from  the  upper  and  colder  re- 
gion. This  becomes  very  probable  from  what  the 
French  mathematicians  obferved  when  on  the  top  of 
one  of  the  Andes.  They  were  ofien  involved  in 
clouds,  which,  finking  down  into  the  warmer  air,  ap- 
peared there  to  be  highly  electrified,  and  difcharged 
themfelves  in  violent  tempefts  of  thunder  and  light- 
ning ;  while,  in  the  mean  time,  on  the  top  of  the 
mountain,  they  enjoyed  a  calm  and  ferene  fky.  In  the 
temperate  and  frigid  zones,  the  inferior  parts  of  the 
atmofphere  never  being  fo  ftrongly  heated,  do  not  part 
with  their  electricity  fo  eafily  as  in  the  torrid  zone, 
and  confequently  do  not  require  fuch  recruits  from  the 
upper  regions  ;  but  notwithstanding  the  difference  of 
heat  obferved  in  different  parts  of  the  earth  near  the 
furface,  it  is  very  probable  that  at  confiderable  heights 
the  degree  of  cold  is  nearly  equal  all  round  it.  Were 
there  a  like  equality  in  the  heat  of  the  under  part, 
there  could  never  be  any  confiderable  lofs  of  equili- 
brium in  the  electricity  of  the  atmofphere  :  but  as  the 
hot  air  of  the  torrid  zone  is  perpetually  bringing  down 
vaft  quantities  of  electric  matter  from  the  cold  air  that 
lies  directly  above  it ;  and  as  the  inferior  parts  of  the 
atmofphere  lying  towards  the  north  and  fouth  poles  do 
lvot  conduct  in  any  great  degree  ;  it  thence  follows, 
that  the  upper  parts  of  the  atmofphere  lying  over  the 
torrid  zone  will  continually  require  a  fupply  from  the 
northern  and  fouthern  regions.  This  eafily  fhows  the 
neceffity  of  an  electric  current  in  the  upper  parts  of  the 
atmofphere  from  each  pole  towards  the  equator :  and 
thus  we  are  alfo  furniflied  with  a  reafon  why  the  au- 
rora borealis  appears  more  frequently  in  winter  than 
in  fummer;  namely,  becaufe  at  that  time  the  electric 
power  of  the  inferior  atmofphere  is  greater  on  account 
of  the  cold  than  in  fummer  ;  and  confequently  the 
abundant  electricity  of  the  upper  regions  muft  go  al- 
moft  wholly  off  to  the  equatorial  parts,  it  being  impof- 
llble  for  it  to  get  down  to  the  earth  :  hence  alfo  the 
aurora  borealis  appears  very  frequent  and  bright  in  the 
frigid  zones,  the  degree  of  cold  in  the  tipper  and  un- 
der regions  of  the  atmofphere  being  much  more  nearly 
equal  in  thefe  parts  than  in  any  other.  In  fome  parts 
of  Siberia  particularly,  this  meteor  appears  constantly 
from  October  to  Chriftmas,  and  its  corrufcations  are 
faid  to  be  very  terrifying.  Travellers  agree,  that  here 
the  aurora  borealis  appears  in  greateft  perfection ;  and 
it  is  to  be  remarked,  that  Siberia  is  the  coldeft  coun- 
try on  earth.  In  confirmation  of  this,  it  may  alfo  be 
obferved,  that,  from  the  experiments  hitherto  made 
with  the  electrical  kite,  the  air  appears  confiderably 
more  electrical  in  winter  than  in  fummer,  though  the 
clouds  are  known  to  be  often  molt  violently  electrified 
in  the  fummer  time ;  a  proof,  that  the  electricity  na- 
turally belonging  to  the  air  is  in  fummer  much  more 
powerfully  drawn  offby  the  clouds  than  in  the  winter, 
owing  to  the  excefs  of  heat  in  fummer,  as  already  ob- 
ferved. 

A  confiderable  difficulty,  however,  ftill  remains,  from 
the  upright  pofition  which  the  itreams  of  the  aurora 
borealis  are  generally  obferved  to  have  ;  whereas,  ac- 
cording to  the  hypothefis  abovementioned,  they  ought 
rather  to  run  direftly  from  north  to  fouth.  This  dif- 
ficulty occured  to  Dr  Halley  :  but  he  anfwers  it  by 
fcppofing  his  magnetic  effluvia  to  pafs  from  one  pole 


to  another  in  arches  of  great  circles,  arifing  to  a  vaft    Anrori 
height  above  the  earvth,  and  confequently  darting  from    Borealis. 
the  places  whence  they  arofe  almoft  like  the  radii  of  a  *""""*" — ' 
circle ;  in  which  cafe,  being  fent  off  in  a  direction  nearly 
perpendicular  to  the  furface  of  the  earth,  they  muft 
ncceflarily  appear  erect  to  thofe  who. fee  them  from  any 
part  of  the  furface,  as  is  demonftrated  by  mathemati- 
cians.    It  is  alfo  reafonable  to  think  that  they  will  take 
this  direction  rather  than  any  other,  011  account  of  their 
meeting  with  lefs  refiftance  in  the  very  high  regions  of 
the  air  than  in  fuch  as  are  lower. 

But  the  greateft  difficulty  ftill  remains :  for  we  have 
fuppofed  the  equilibrium  of  the  atmofphere  to  be  broken 
in  the  day-time,  and  reftored  only  the  night;  where 
as,  confidering  the  immenfe  velocity  with  which  the 
electric  fluid  moves,  the  equilibrium  ought  to  be  refto- 
red in  all  parts  almoft  inftantaneoufly  ;  yet  the  aurora 
borealis  never  appears  except  in  the  night,  although  its 
brightnefs  is  fuch  as  muft  fometimes  make  it  vifible  to 
us  did  it  really  exift  in  the  day-time. 

In  anfwer  to  this  it  muft  be  obferved,  that  though 
the  paffage  of  electricity  through  a  good  conductor  is 
inftantaneous,  yet  through  a  bad  conductor  it  is  ob- 
ferved to  take  fome  time  in  paffing.  As  our  atmo- 
fphere therefore,  unlefs  very  violently  heated,  is  but  a 
bad  conductor  of  electricity  ;  though  the  equilibrium  in 
it  is  broken,  it  can  by  no  means  be  inftantaneoufly  re- 
ftored. Add  to  this,  that  as  it  is  the  action  of  the  fun 
which  breaks  the  equilibrium,  fo  the  fame  action,  ex- 
tending over  half  the  globe,  prevents  almoft  any  attempt 
to  reftore  it  till  night;  when  flames  arife  from  various 
parts  of  the  atmofphere,  gradually  extending  themfelves 
with  a  variety  of  undulations  towards  the  equator. 

It  now  remains  to  explain  only  one  particularity  of 
the  aurora  borealis,  namely,  that  its  ftreams  do  not  al- 
ways move  with  rapidity,  fometimes  appearing  quite 
ftationary  for  a  confiderable  time,  and  fometimes  being 
carried  in  different  directions  with  a  flow  motion.  To 
this  indeed  we  can  give  no  other  reply,  than  that  weak 
electric  lights  have  been  fometimes  obferved  to  put  on 
the  fame  appearance  at  the  furface  of  the  earth  ;  and 
much  more  may  we  fuppofe  them  capable  of  do- 
ing fo  at  great  heights  above  it,  where  the  conduc- 
tors are  both  fewer  in  number  and  much  more  imper- 
fect. When  M.  de  Romans  was  making  experiments 
with  an  electric  kite  in  Italy,  a  cylinder  of  blue  light 
about  four  or  five  inches  diameter  was  obferved  fur- 
rounding  the  ftring.  This  was  in  the  day-time  ;  but 
had  it  been  night,  he  imagined  it  muft  have  been  four 
or  five  feet  in  diameter ;  and  as  the  ftring  was  780  feet 
long,  it  would  probably  have  feemed  pyramidal,  point- 
ing upwards  like  one  of  the  ftreams  of  the  aurora  bo- 
realis. A  ftill  more  remarkable  appearance,  Dr  Prieft- 
ly  tells  us,  was  obferved  by  Mr  Hartman.  He  had 
been  making  electrical  experiments  for  four  or  five 
hours  together  in  a  very  fmall  room  ;  and  upon  going 
out  of  it,  and  returning  with  a  light  in  his  hand,  walk- 
ing pretty  quick,  he  perceived  a  fmall  flame  following 
him  at  about  three  feet  diftance.  Being  alarmed  at  this 
appearance,  he  flopped  to  examine  it,  upon  which  it 
vanifhed.  Thislaftinftance  is  very  remarkable,  and  An- 
gular in  its  kind  :  from  both,  however,  we  are  fuffici- 
ently  warranted  to  conclude,  that  fmall  portions  of  our 
atmofphere  may  by  various  caufes  be  fo  much  electri- 
fied 
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Aurora  fled  as  to  fhinc,  and  likewifs  be  moved  from  one  place 
Borealis.  to  another  without  parting  with  the  electricity  they 
' '*~ ~~ 'have  received,  for  a  conliderable  time. 

The  corona,  or  circle,  which  is  often  formed  near  the 
zenith  by  the  aurora  borealis,  is  eafily  accounted  for  in 
the  fame  manner.  As  this  corona  is  commonly  fta- 
tionary  for  fome  time,  we  imagine  it  would  be  a  very 
proper  mark  whereby  to  determine  the  diftance  of  the 
meteor  itfelf.  If  an  aurora  borealis,  for  inftance,  was 
obferved  by  two  perfons,  one  at  London,  and  the  other 
at  Edinburgh  ;  by  noting  the  flars  among  which  the 
corona  was  obferved  at  each  place,  its  true  altitude 
from  the  furface  of  the  earth  could  eafily  be  determi- 
ned by  trigonometry. 

Under  the  article  Atmosphere  it  was  fuggefted, 
that  no  good  proof  had  been  as  yet  brought  for  the 
extreme  rarity  of  the  air  ufually  fuppofcd  to  take  place 
at  no  very  great  heights  above  the  earth.  The  bright- 
nefs  of  the  meteor  there  mentioned  at  70  miles  perpen- 
dicular from  the  furface,  as  alfo  its  figure,  feemed  to 
prove  the  air  confiderably  denfer  at  that  diftance  from 
the  earth.  Though  the  height  of  the  aurora  borealis 
has  never  been  determined,  we  can  fcarce  imagine  it  to 
be  greater  than  that  of  this  meteor,  or  indeed  fo  great : 
but  although  its  ftreams  refemble  the  paffage  of  elec- 
tric light  through  a  vacuum,  it  cannot  be  from  thtence 
inferred,  that  the  air  is  at  all  in  a  ftate  fimilar  to  the  va- 
cuum of  an  air-pump  in  thofe  places  where  the  aurora 
borealis  is  produced  ;  feeing  we  have  inftances  of  fimi- 
lar appearances  being  produced  in  very  denfe  air.  The 
plate  of  an  electrophorus  is  often  fo  highly  electrified, 
as  to  throw  out  flalhes  from  different  parts  as  foon  as 
it  is  lifted  up,  and  by  proper  management  it  may  be 
always  made  to  emit  long  and  broad  flalhes  which  (hall 
fcarcely  be  felt  by  the  finger,  inftead  of  fmall,  denfe, 
and  pungent  fparks  ;  fo  that,  though  long  flalhes  may 
be  produced  in  rarefied  air,  it  by  no  means  follows  that 
the  fame  may  not  alfo  be  produced  in  denfer  air.  As 
little  can  we  infer  any  thing  from  the  colours  ;  for  we 
obferve  the  electric  fpark  fometimes  white,  fometimes 
blue,  and  fometimes  purple,  in  the  very  fame  ftate  of 
the  atmofphere,  and  from  the  fame  fnbftance. 

The  aurora  borealis  is  faid  to  be  attended  with  a  pe- 
culiar hilling  noife  in  fome  very  cold  climates  ;  Gme- 
lin  fpeaks  of  it  in  the  moft  pointed  terms,  as  frequent 
and  very  loud  in  the  north-eaftern  parts  of  Siberia;  and 
other  travellers  have  related  fimilar  fadts.  Gmelin's 
account  is  very  remarkable.  "  Thefe  northern  lights 
(fays  he)  begin  with  lingle  bright  pillars,  rifing  in  the 
N.  and  almoft  at  the  fame  time  in  the  N.  E.  which 
gradually  increafing  comprehend  a  large  fpace  of  the 
heavens,  ruth  about  from  place  to  place  with  incredible 
velocity,  and  finally  almoft  cover  the  whole  Iky  up  to 
the  zenith.  The  ftreams  are  then  feen  meeting  toge- 
ther in  the  zenith,  and  produce  an  appearance  as  if  a 
vaft  tent  was  expended  in  the  heavens,  glittering  with 
gold,  rubies,  and  faphire.  A  more  beautiful  fpedtacle 
cannot  be  painted  ;  but  whoever  fliould  fee  fuch  a 
northern  light  for  the  firft  time,  could  not  behold  it 
without  terror.  For  howeverfine  the  illumination  may 
be,  it  is  attended,  as  I  have  learned  from  the  relation 
of  many  perfons,  with  fuch  a  hiding,  cracking,  and 
rufliing  noife  throughout  the  air,  as  if  the  largcfl  fire- 
works were  playing  ofF.  To  defcribe  what  they  then 
hear,  they  make  ufc  of  the  expreffion,  Spolochi  chodjnt, 
Vol.  II. 
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that  is,  the  ranging  hoft  is  parting.     The  hunters  who    Aurora 
purfue  the  white  and  blue  foxes  in  the  confines  of  the   Borealis. 
Icy  Sea,  are  often  overtaken  in  their  courfe  by  thefe  ' 
northern  lights.    Their  dogsare  then  fomuch  frighten- 
ed, that  they  will  not  move,  but  lie  obftinately  on  the 
ground  till  the  noife  has  palfed.     Commonly  clear  and 
calm  weather  follows  this  kind  of  northern  lights.     I 
have  heard  this  account,  not  from  one  perfon  only, 
but  confirmed  by  the  uniform  teftimony  of  many,  who 
have  fpent  part  of  feveral  years  in  thefe  very  northern 
regions,  and  inhabited  different  countries  from  the  Ye- 
nefei  to  the   Lena;  fo  that  no  doubt  of  its  truth  can 
remain.     This  feems  indeed  to  be  the  real  birth-place 
of  the  aurora  borealis.'' 

The  hiding  or  rufhing  noife  above  defcribed,  Dr 
Blagden  is  inclined  to  attribute  to  fmall  ftreams  of  elec- 
tric matter  running  off  to  the  earth  from  the  maffes  or 
accumulations  of  electricity  by  which  the  northern 
lights  are  fnppofed  to  be  produced.  <$ 

We  (hall  conclude  this  article  with  an  account  of  a 
paper  prefented  to  the  Royal  Society  by  Mr  Winn,  in 
1772,  wherein  he  fays  that  the  appearance  of  an  au- 
rora borealis,  is,  a  certain  fign  of  an  hard  gale  of  wind 
from  the  fouth  to  fouth-weft.  This  he  never  found  to 
fail  in  23  inftances  ;  and  even  thinks,  that  from  the 
fplendor  of  the  meteor,  fome  judgment  may  be  formed 
concerning  the  enfuing  tempeft.  If  the  aurora  is  very 
bright,  the  gale  will  come  on  within  twenty-four  hours, 
but  will  be  of  no  long  duration  ;  if  the  light  is  fainc 
and  dull,  the  gale  will  be  lefs  violent,  and  longer  in 
coming  on,  but  wilt  alfo  laft  longer.  His  obfervations 
were  made  in  the  Englifh  channel,  where  fuch  winds 
are  very  dangerous  ;  and  by  attending  to  the  auroras, 
he  fays  he  often  got  eafily  out  of  it,  when  others  nar- 
rowly efcaped  being  wrecked.  This  is  an  exceeding 
ufeful  obfervation  for  failors :  but  it  cannot  be  expected 
that  the  winds  fucceeding  thefe  meteors  ihould  in 
all  places  blow  from  the  fouth-weft  ;  though  no  doubt 
a  careful  obfervation  of  what  winds  fucceed  the  aurora 
borealis,  and  other  meteors,  in  different  parts  of  the 
world,  might  contribute  in  fome  meafure  to  leflen  the 
dangers  of  navigation.  » 

That  the  aurora  borealis  ought  to  be  fucceeded  by  Conjecture 
winds,  may  be  eafily  deduced  from  the  hypothefis  laft  concerning 
mentioned.  If  this  phenomenon  is  occalioned  by  the  the  reafon* 
vaft  quantity  of  electric  matter  conveyed  to  the  equa- 
torial parts  of  the  earth,  it  is  certain  that  the  earth 
cannot  receive  any  great  quantity  of  this  matter  at  one 
place  without  emitting  it  at  another.  The  ele&ricity, 
therefore,  which  is  conftantly  received  at  ;he  equator, 
muft  be  emitted  nearer  the  poles,  in  order  to  perform 
its  courfe,  otherwife  there  could  not  be  a  conftant  fup- 
ply  of  it  for  the  common  operations  of  nature.  It  is 
obferved,  that  electrified  bodies  are  always  furrounded 
by  a  blaft  of  air,  which  is  fent  forth  from  them  in  all 
directions  ;  hence,  if  the  electric  matter  find  a  more 
ready  paffage  through  one  part  of  the  earth  than  ano- 
ther, a  wind  will  be  found  to  blow  from  that  quarter. 
If  therefore  one  of  thefe  places  happens  to  be  in  the 
Atlantic  ocean  near  the  coaft  of  France,  or  in  the  bay 
of  Bifcay,  the  electric  matter  which  has  been  received 
at  the  equator  during  an  aurora  borealis  will  be  dif- 
charged  there  fome  time  after,  and  confequently  a 
wind  will  blow  from  that  quarter,  which  will  be  from 
the  fotuh-weft  to  thofe  fliips  which  are  in  the  Englifii 
4  T  channel. 
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channel.  It  cannot  be  imagined,  however,  that  all  the 
matter  can  be  difcharged  from  one  place  ;  and  there- 
fore according  to  the  different  fituations  of  thofe  elec- 
'  trical  vents,  winds  may  blow  in  different  directions  ; 
and  thus  the  fame  aurora  borealis  may  produce  a  fouth- 
weft  wind  in  the  Englilh  channel,  and  a  north-weft  one 
in  Scotland. 

AURUM.    See  Gold,  Chemistry,  and  Metal- 

IORGY. 

This  metal  was  introduced  into  medicine  by  the 
Arabians,  who  efteemed  it  one  of  the  greateft  cordials 
and  comforters  of  the  nerves.  From  them  Europe  re- 
ceived it  without  any  diminution  of  its  character  ;  in 
foreign  pharmacopoeias  it  is  ftill  retained,  and  even 
mixed  with  the  ingredients  from  which  iimple  waters 
are  to  be  diftilled.  But  no  one,  it  is  prefumed,  at  this 
time  expects  any  lingular  virtues  from  it,  fmce  it  cer- 
tainly is  not  alterable  in  the  human  body.  Mr  Geof- 
froy,  though  unwilling  to  reject  it  from  the  cordial 
preparations,  honeftly  acknowledges  that  he  has  no 
other  reafon  for  retaining  it  than  complaifance  to  the 
Arabian  fchools.  The  chemifts  have  endeavoured,  by 
many  elaborate  proceifes,  to  extract  what  they  call  a 
fulphur  or  anima  of  gold  :  but  no  method  is  as  yet 
known  of  feparating  the  component  parts  of  this  me- 
tal ;  all  the  tinctures  of  it,  and  aurum  potabile,  which 
have  hitherto  appeared,  are  real  folutions  of  it  in  aqua 
regia,  diluted  with  fpirit  of  wine  or  other  liquors,  and 
prove  injurious  to  the  body  rather  than  beneficial.  A 
place,  however,  is  now  given  in  fome  of  the  fo- 
reign pharmacopoeias  to  the  aurum  fulminans  ;  and  it 
has  of  late  been  recommended  as  a  remedy  in  fome 
convuliive  difeafes,  particularly  in  the  chorea fancti  viti. 

Aurvm  Fulminans.     See  Chemistrv-ZmAx. 

Aurvm  Mofaicum.     See  Chemistry-W«. 

AURUNCI  (anc.  geog.),  a  people  of  Latium,  to- 
wards Campania  ;  the  fame  with  the  Aufones,  at  leaft 
fo  intermixed  as  not  to  be  eafily  diftinguifhable,  though 
Pliny  feparates  them.  » 

AUSA,  a  town  of  Terraconenfis,  in  the  middle 
age  called  Aufona  ;  now  Vich  de  Ofona,  a  town  of  Ca- 
talonia in  Spain.     E.  Long.  2.N.  Lat.  41.  50. 

AUSCH.     SeeAucH. 

AUSI,  an  ancient  and  very  favage  people  of  Li- 
bya. Herodotus  tells  us  that  they  were  unacquainted 
with-  marriage,  and  had  all  their  women  in  common. 
The  children  were  brought  up  by  their  mothers  till 
they  were  able  to  walk  :  after  which  they  were  intro- 
duced to  an  aflembly  of  the  men,  who  met  every  three 
months;  and  the  man  to  whom  any  child  firft  fpoke, 
acknowledged  himfelf  its  father.  They  celebrated 
annually  afeaft  in  honour  of  Minerva,  in  which  the 
girls  divided  into  two  companies,  fought  with  flicks 
and  ftones,  and  thofe  who  died  of  their  wounds  were 
concluded  not  to  have  been  virgins. 

AUSIMUM,  or  Auximum,  an  ancient  Roman  co- 
lony in  the  Piccnum  ;  now  Ofimo  or  Ofmo,  in  the  March 
of  Ancona  in  Italy.     E.  Long.  15.  N.  Lat.  43.  20. 

AUSITjE,  or  jEsit.k,  a  tribe  of  ancient  Arabs, 
fuppofed  by  Bochart  to  have  inhabited  the  land  of  Uz 
mentioned  in  fcripture. 

AUSONA  (anc.  gcog.),  a  town  of  the  Aufones,  a 
jeople  who  anciently  occupied  all  the  Lower  Italy, 
from  the  Promoiuorium  Circaeum  down  to  the  ftraits 


of  Sicily  (Livy),  but  were  afterwards  reduced  to  a 
much  narrower  compafs ;  namely,  between  the  Montes 
Circ«i  and  Maflici :  nor  did  they  occupy  the  whole 
of  this,  but  other  people  were  intermixed.  Concern- 
ing Aufona  or  its  remains  there  is  nothing  particular 
recorded. 

AUSONIA,  the  ancient  name  of  Italy,  from  its 
moft  ancient  inhabitants  the  Aufones,  (Virgil,  Ser- 
vius). 

AUSONEUM  mare  (anc.  geog.),  a  part  of  the 
Ionian  fea,  extending  fouthwards  from  the  promonto- 
ry JaPygium  t0  Sicily,  which  it  wafhes  on  the  eaft,  as 
it  does  the  Brutii  and  Magna  Graecia  on  the  foutli  and 
eaft.  It  is  feparated  from  the  Tufcan  fea  by  the  ftrait 
of  Medina. 

AUSONIUS  (in  Latin  Deems,  or  rather  Decimus, 
Magnus  Aufonins),  one  of  the  beft  poets  of  the  fourth 
century,  was  the  fon  of  an  eminent  phyfician,  and  born 
at  Bordeaux.  Great  care  was  taken  of  his  education, 
the  whole  family  interefting  themfelvesinit,  either  be- 
caufe  his  genius  was  very  promifing,  or  that  the  fcheme 
of  his  nativity,  which  had  been  eaft  by  his  grandfather 
on  the  mother's  fide,  made  them  imagine  that  he  would 
rife  to  great  honour.  He  made  an  uncommon  pro- 
grefs  in  claffical  learning,  and  at  the  age  of  30  was 
chofen  to  teach  grammar  at  Bourdeax.  He  was 
promoted  fome  time  after  to  be  profeffor  of  rhetoric  ; 
in  which  office  he  acquired  fo  great  a  reputation,  that 
he  was  fent  for  to  court  to  be  preceptor  to  Gratian  the 
emperor  Valentinian's  fon.  The  rewards  and  honours 
conferred  on  him  for  the  faithful  difcharge  of  his  of- 
fice prove  the  truth  of  Juvenal's  maxim,  that  when  for- 
tune pleafes  flie  can  raife  a  man  from  a  rhetorician  to- 
the  dignity  of  a  conful.  He  was  actually  appointed 
conful  by  the  emperor  Gratian,  in  the  year  379,  after 
having  filled  other  confiderable  polls  ;  for  befides  the 
dignity  of  queftor,  to  which  he  had  been  nominated  by 
Valentinian,  he  was  made  prefect  of  the  Prastorium 
in  Italy  and  Gaul  after  that  prince's  death.  His 
fpeech  returning  thanks  to  Gratian  on  his  promotion 
to  the  confulfliip  is  highly  commended.  The  time  of 
his  death  is  uncertain  ;  he  was  ftill  living  in  392,  and 
lived  to  a  great  age.  The  emperor  Theodofius  had  a 
great  efteem  for  Aufonius,  and  prefTed  him  to  pnblilh 
his  poems.  There  is  a  great  inequality  in  his  works ; 
and  in  his  manners  and  his  ftyle  there  is  a  harfhnefs 
which  was  perhaps  rather  the  defect  of  the  times  he 
lived  in  than  of  his  genius.  Had  he  lived  in  Au- 
guftus's  reign,  his  verfes,  according  to  good  judges, 
would  have  equalled  the  moft  finiihed  of  that  age. 
He  is  generally  fuppofed  to  have  been  a  Chriftian  : 
fome  ingenious  authors  indeed  think  otherwife,  but, 
according  to  Mr  Bayle,  without  juft  reafon.  The 
beft  edition  of  his  poems  is  that  of  Amfterdam  in 
1671. 

AUSPEX,  a  name  originally  given  to  thofe  who 
were  afterwards  denominated  augurs.  In  which  fenfe 
the  word  is  fuppofed  to  be  formed  from  avis,  "  bird," 
and  infpkere,  "  to  infpect  ;"  aufpices,  q.  d.  avifpices. 
Some  will  therefore  have  aufpices  properly  to  denote 
thofe  who  foretold  future  events  from  the  fight  of 
birds. 

AUSPICIUM,  Auspicy,  the  fame  with  augury. 

AUSTER,  one  of  die  four  cardinal  winds,  as  Ser- 

vius- 
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vius  calls. them  blowing  from  the  fouth,  (Pliny,  Ovid, 
Manilius). 

AUSTERE,  rough,  aftringent.     Thus  an  auftere 
tafte   is  fuch  a  one  as  conftringes  the  mouth  and 
tongue ;  as  that  of  unripefruits,  harm  wines,  &c. 

AUSTERITY,  among  moral  writers,  implies  fe- 
verity  and  rigour.  Thus  we  fay  Aufierity  of  'manners, 
aufleriths  of  the  monajlic  life,  ire. 

AUSTIN,  (St).    See  St  Augustin. 

AUSTRAL,  Australis,  the  fame  with  fouthern. 
The  word  is  derived  from  aufter,  "  fouth  wind." 
Thus  auftral  figns  are  the  fix  laft  figns  of  the  zodiac  ; 
fo  called  hecaufe  they  are  on  the  fouth  fide  of  the 
equinoctial. 

AUSTRALIS  PISCES,  the  Southern  Fish,  is 
a  conftellation  of  the  fouthern  hemifphere,  not  vifible 
in  our  latitude;  whofe  liars  in  Ptolemy's  catalogue  are 
18,  and  in  the  Britannic  catalogue  24. 

AUSTRIA,  one  of  the  principle  provinces  of  the 
empire  of  Germany  towards  the  eaft ;  from  which  fi- 
tuation  is  takes  its  name  Oojl-ryck,  in  the  German  lan- 
guage fignifying  the  Eaft  Country.  It  is  bounded  on 
the  north  by  Moravia ;  on  the  eaft  by  Hungary ;  on 
the  fouth  by  Stiria  ;  and  on  the  weft  by  Bavaria.  It 
is  divided  iatoUpper  and  Lower.  Upper  Auftria  is 
fituated  on  the  fouth,  and  Lower  Auftria  on  the  north, 
fide  of  the  Danube.  Vienna  the  capital  is  in  the  Up- 
per Auftria,  which  contains  feveral  other  very  confi- 
derable  towns.  The  country  is  very  fertile,  has  a 
great  many  mines,  and  produces  vaft  quantities  of 
fulphur. 

In  the  ninth  and  tenth  centuries,  Auftria  was  the 
frontier  of  the  empire  againft  the  barbarians.  In  928, 
the  emperor  Henry  the  Fowler,  perceiving- that  it  was 
of  great  importance  to  fettle  fome  perfon  in  Auftria 
who  might  oppofe  thefe  incurfions,  inverted  Leopold, 
lurnamed  the  Illuftrious,  with  that  country.  Othol. 
erefted  Auftria  into  a  marquifate  in  favour  of  his  bro- 
ther-in-law Leopold,  whofe  defcendant  Henry  II.  was 
created  duke  [of  Auftria  by  the  emperor  Frederic  Bar- 
baroffa.  His  pofterity  became  extindl  in  1240,  the 
ilates  of  the  country,  in  order  to  defend  themfelves  from 
the  incurfionsof  the  Bavarians  and  Hungarians,refolved 
to  put  themfelves  under  the  proteftiou  of  Henry  marquis 
of  Mifnia ;  but  Othogar  II.  king  of  Bohemia,  being 
likewife  invited  by  a  party  in  the  duchy  took  pofleflion 
of  it,  alledging  not  only  the  invitation  of  the  ftates, 
buualfe  the  right  of  his  wife,  heirefs  of  Frederic  the 
^mi  duke.  The  emperor  Rodolphus  I.  pretending  a 
right  to  this  duchy,  refufed  to  give  Othogar  the  in- 
veftiture  of  it ;  and  afterwards  killing  him  in  battle, 
procured  the  right  of  it  to  his  own  family.  From  this 
Rodolphus  the  prefent  houfe  of  Auftria  is  defcended, 
which  for  feveral  centuries  paft  has  rendered  itfelf  fo 
famous  and  fo  powerful,  having  given  14  emperoxs  to 
Germany,  and  fix  kings  to  Spain. 

In  1477,  Auftria  was  ere&ed  into  an  archduchy  by 
the  emperor  Frederic  the  Pacific,  for  his  fon  Maximi- 
lian, with  thefe  privileges  :  That  thefe  {hall  be  judged 
to  have  obtained  the  inveftiture  of  the  ftates,  if  they 
do  not  receive  it  after  having  demanded  it  three  times  ; 
that  if  they  receive  it  from  the  emperor,  or  the  impe- 
rial ambalfadors,  they  are  to  be  on  horfeback,  clad  in 
a  royal  mantle,  having  in  their  hand  a  ftaff  of  command, 
and  upon  their  head  a  ducal  crown  of  two  points,  and 


furrounded  with  acrofs  like  that  of  the  imperial  crown.  Auftria; 
The  arch-duke  is  born  privy-counfellor  to  the  emperor,  v" — " — 
and  his  ftates  cannot  be  put  to  the  ban  of  the  empire. 
All  attempts  againft  his  perfon  are  puniflied  as  crimes 
of  lefemajefty,  in  the  fame  manner  as  thofe  againft  the 
king  of  the  Romans,  or  Electors.  No  one  dared  to 
challenge  him  to  fingle  combat.  It  is  in  his  choice  to 
affift  at  the  affemblies,  or  to  be  abfent;  and  he  has  the 
privilege  of  being  exempt  from  contributions  and  pub- 
lic taxes,  excepting  12  foldiers  which  he  is  obliged 
to  maintain  againft  the  Turk  for  one  month.  He  has 
rankimmediately  after  the  electors ;  and  exercifesjuftice 
in  kis  ftates  without  appeal,  by  virtue  of  a  privilege 
granted  by  Charles  V.  His  fubjecls  cannot  even  be 
fummoned  out  of  his  province  upon  account  of  law- 
fuits,  to  give  witnefs,  or  to  receive  the  inveftiture  of 
fiefs.  Any  of  the  lands  of  the  empire  may  be  alienated 
in  his  favour,  even  thofe  that  are  feudal ;  and  he  has  a 
right  to  create  counts,  barons,  gentlemen,  poets,  and 
notaries.  In  the  fucceflion  to  his  ftates,  the  right  of 
birth  takes  place ;  and,  failing  males,  the  females  fuc- 
ceed  according  to  the  lineal  right;  and  if  no  heir  be 
found,  they  may  difpofe  of  their  lands  as  they  pleafe. 

Upper  Auftria,  properly  fo  called,  has  throughout 
the  appearance  of  a  happy  country  ;  here  are  no  figns 
of  the  ftriking  contrail  betwixt  poverty  and  riches 
which  offends  fo  much  in  Hungary.  All  the  inhabi- 
tants, thofe  of  the  capital  only  excepted,  enjoy  that 
happy  mediocrity  which  is  the  confequence  of  a  gentle 
and  wife  adminiftration.  The  farmer  has  property; 
and  the  rights  of  the  nobility,  who  enjoy  a  kind  of 
lower  judicial  power,  are  well  defined.  The  fouth 
and  fouth-weft  parts  of  the  country  are  bounded  by  a 
ridge  of  hills,  the  inhabitants  of  which  enjoy  a  fhare 
of  profperity  unknown  to  thofe  of  the  interior  parts  of 
France.  There  are  many  villages  and  market-towns, 
the  inhabitants  of  which  have  bought  themfelves  off 
from  valfalage,  are  now  their  own  governors,  and  be- 
long fome  of  them  to  the  eftates  of  the  country.  The 
cloiiters,  the  prelates  of  which  belong  to  the  eftates 
of  the  country,  are  the  richeft  in  Germany,  after  the 
immediate  prelacies  and  abbacies  of  the  empire.  One 
of  the  great  convents  of  Benedi&ines  is  worth  upwards 
of  4000  millions  of  French  livres,  half  of  which  goes 
to  the  exchequer  of  the  country. 

Lower  Auftria  yearly  exports  more  than  two  mil- 
lions worth  of  guilders  of  wine  to  Moravia,  Bohemia, 
Upper  Auftria,  Bavaria,  Saltzburg,  and  part  of  Sti- 
ria and  Carinthia.  This  wine  is  four,  but  has  a  great 
deal  of  ftrength,  and  may  be  carried  all  over  the  world 
without  danger  ;  when  it  is  ten  or  twenty  years  old  it 
is  very  good.  This  country  is  very  well  peopled.  Mr 
Schloifer,  in  his  political  journal,  which  contains  an 
account  of  the  population  of  Auftria,  eftimates  that 
of  this  country  at  2,100,000  men.  The  revenue  of 
this  country  is  about  14,000,000  florins;  of  which  the 
city  of  Vienna  contributes  about  five,  as  one  man  in 
the  capital  earns  as  much  as  three  in  the  country. 

The  fouthern  parts  of  Auftria  are  covered  with  hills, 
which  rife  gradually  from  the  banks  of  the  Danube  to 
the  borders  of  Stiria,  and  are  covered  with  woods. 
They  lofe  themfelves  in  the  mafs  of  mountains  which 
run  to  the  fouth  of  Germany,  and  ftrctch  through'all 
Stiria,  Carniola,  Carinthia,  and  Tyrol,  to  the  Swifs 
Alps ;  and  are  probably,  after  Savoy  and  Switzerland, 
4  T  2  the 
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the  higheft  part  of  the  earth.     The  inhabitants  of  this 

extenfive  ridge  of  mountains  are  all  very  much  alike; 

t  they  are  a  ftrong,  large,  and,  the  Goitres  excepted, 

a  very  handfome  people. 

The  chara&eriftic  of  the  inhabitants  of  all  this 
country  is  ftriking  bigotry,  united  with  ftriking  fen- 
fuality.  You  need  only  fee  what  is  going  forwards 
here  to  be  convinced  that  the  religion  taught  by  the 
monks  is  as  ruinous  for  the  morals  as  it  is  repugnant 
to  Chriflianity.  The  Cicilbeos  accompany  the  mar- 
ried women  from  their  bed  to  church,  and  lead  them 
to  the  very  confeffional.  The  bigotry  of  the  public 
in  the  interior  parts  of  Auftria,  which  from  the  mix- 
ture of  gallantry  with  it,  is  ftill  to  be  found  even  a- 
mongft  people  of  rank,  degenerates  amongft  the  com- 
mon people  into  the  grofTeft  and  moft  abominable  buf- 
foonery. The  Windes,  who  are  mixed  with  the  Ger- 
mans in  thefe  countries,  diftinguifh  themfelves  by  a 
fuperftitious  cuftom  that  does  little  honour  to  the  hu- 
man underftanding,  and  would  be  incredible  if  we  had 
not  the  moft  unequivocal  proofs  of  the  fact  before  our 
eyes.  Many  years  ago,  they  fet  out  in  company  with 
fome  Hungarian  enthufiafts  to  Cologne  on  the  Rhine, 
which  is  about  120  German  miles  diftant,  to  cut  off 
the  beard  of  a  crucifix  there.  Every  feven  years  this 
operation  is  repeated,  as  in  this  fpace  of  time  the  beard 
grows  again  to  its  former  length.  The  rich  perfons 
of  the  afTociation  fend  the  poorer  ones  as  their  depu- 
ties, and  the  magistrates  of  Cologne  receive  them  as 
embafTadors  from  a  foreign  prince.  They  are  enter- 
tained at  the  expence  of  the  ftate,  and  a  counfellor 
iliews  them  the  moft  remarkable  things  in  the  town. 
This  farce  brings  in  large  fums  of  money  at  ftated 
times,  and  may  therefore  deferve  political  encourage- 
ment; but  ftill,  however,  it  is  the  moft  miferable  and 
meaneft  way  of  gain  that  can  be  imagined.  Thefe 
Windes  have  alone  the  right  to  Ihave  our  Saviour,  and 
the  beard  grows  only  for  them.  They  firmly  believe, 
that  if  they  did  not  do  this  fervice  to  the  crucifix,  the 
earth  would  be  Ihut  to  them  for  the  next  feven  years, 
and  there  would  be  no  harvefts.  For  this  reafon  they 
are  obliged  to  carry  the  hair  home  with  them,  as  the 
proof  of  having  fulfilled  their  commiffion,  the  returns 
of  which  are  diftributed  amongft  the  different  com- 
munities, and  preferved  as  holy  reliques.  The  Impe- 
rial court  has  for  a  long  time  endeavoured  in  vain  to 
prevent  this  emigration,  which  deprives  agriculture  of 
fo  many  ufeful  hands.  When  the  Windes  could  not 
go  openly,  they  would  go  clandeftinely.  At  length 
the  court  thought  of  the  expedient  of  forbidding  the 
regency  of  Cologne  to  let  them  enter  the  town.  This 
happened  fix  years  ago,  and  the  nnmerous  embafly 
was  obliged  to  beg  its  way  back  again  without  the 
wonderful  beard  ;  which  without  doubt  the  Capuchins, 
10  whom  the  crucifix  belonged,  ufed  to  put  together 
from  their  own.  The  trade  which  the  monks  carry 
on  with  holy  falves,  oils,  &c.  is  ftill  very  confiderable  ; 
a  prohibition  of  the  court,  lately  publifhed  has  rather 
leirened  it,  but  it  cannot  be  entirely  fuppreffed  till 
next  generation.  It  is  now  carried  on  fecretly,  but 
perhaps  to  nearly  as  great  an  amount  as  formerly. 

AUSTROMANCY,  Austromantia,  properly  de- 
notes foothfaying,  or  a  vain  method  of  predicting  fu- 
turity, from  obfervations  of  the  winds. 
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AUTHENTIC,  fomething  of  acknowledged  and 
received  authority.  In  law,  it  fignifies  fomething  cloth- 
ed in  all  its  formalities,  and  attefted  by  perfons  to 
whom  credit  has  been  regularly  given.  Thus  we  fay, 
authentic  papers,  authentic  inflruments. 

AUTHOR,  properly  fignifies  one  who  created  or 
produced  any  thing.  Thus  God,  by  way  of  emi- 
nence, is  called  the  Author  of  nature,  the  Author  of 
the  univerfe. 

Author,  in  matters  of  literature,  a  perfon  who  has 
compofed  fome  book  or  writing. 

AUTHORITY,  in  a  general  fenfe,  fignifies  a  right 
to  command,  and  make  one's  felf  obeyed.  In  which 
fenfe,  we  fay,  the  royal  authority,  the  epifcopal  autho- 
rity, the  authority  of  a  father,  Sec.  It  denotes  alfo  the 
teftimony  of  an  author,  fome  apophthegm  or  fentence 
of  an  eminent  perfon  quoted  in  a  difcourfe  by  way  of 
proof. 

Authority  is  reprefented,  in  painting,  like  a  grave 
matron  fitting  in  a  chair  of  ftate,  richly  clothed  in  a 
garment  embroidered  with  gold,  holding  in  her  right- 
hand  a  fword,  and  in  her  left  a  fceptre.  By  her  fide 
is  a  double  trophy  of  books  and  arms. 

AUTOCHTHONES,  an  appellation  affumed  by 
fome  nations,  importing  that  they  fprung,  or  were 
produced,  from  the  fame  foil  which  they  ftill  inhabit- 
ed. In  this  fenfe,  Autochthones  amounts  to  the  fame 
with  Aborigines.  The  Athenians  valued  themfelves 
on  their  being  Autochthones,  felf  born,  or  yxyans, 
earth-born;  it  being  the  prevailing  opinion  among  the 
ancients,  that,  in  the  beginning,  the  earth,  by  fome 
prolific  power,  produced  men,  as  it  ftill  does  plants. 
The  proper  Autochthones  were  thofe  primitive  men 
who  had  no  other  parent  befides  the  earth.  But  the 
name  was  alfo  afTumed  by  thedefcendantsof  thefe  men, 
provided  they  never  changed  their  ancient  feat,  nor 
fuffered  other  nations  to  mix  with  them.  In  this  fenfe 
it  was  that  the  Greeks,  and  especially  the  Athenians, 
pretended  to  be  Autochthones  ;  and,  as  a  badge  there- 
of, wore  a  gold  grafshopper  woven  in  their  hair,  an 
infect  fuppofed  to  have  the  fame  origin. 

AUTOCRATER,  a  perfon  veiled  with  an  abfo- 
lute  independent  power,  by  which  he  is  rendered  un- 
accountable to  any  other  for  his  actions.  The  power 
of  the  Athenian  generals,  or  commanders,  wasufually 
limited  ;  fo  that  at  the  expiration  of  their  office,  they 
were  liable  to  render  an  account  of  their  administra- 
tion. But,  on  fome  extraordinary  occafions,  they 
were  exempted  from  this  reftraint,  and  fent  with  a  full 
and  uncontroulable  authority  :  in  which  cafe  they  were 
ftyled  AiKroxpa-rops;.  The  fame  people  alfo  applied  the 
name  to  fome  of  their  ambaffadors,  who  were  veiled 
with  a  full  power  cf  determining  matters  according  to 
their  own  difcretion.  Thefe  were  denominated  Tifttrjitis 
Ai/Toxpai-opit,  and  refembled  our  plenipotentiaries. 

AUTO  da  ie,  act  of  faith.     See  Act  of  Faith. 

AUTODIDACTUS,  a  perfon  felf-taught,  or  who 
has  had  no  mafter,  or  affiftant  of  his  ftudies,  befides 
himfelf. 

AUTOGRAPH,  denotes  a  perfon's  hand-writing, 
er  the  original  manufcript  of  any  book,  &c. 
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Autolitho-      AUTOLITHOTOMUS,  he  who  cuts  himfelf  for 

tomus     tlje  flone.     Of  this  we  have  a  very  extraordinary  in- 

II      .  fiance  given  by  Rcifelius,  in  the  Ephemerides  of  the 

,  Academy  Natura  Curioforum,  dec.  I.  an.  3.  obf.  192. 

AUTOMATE,  called  alfo  Hiera,  one  of  the  Cy- 
clades,  an  ifland  to  the  north  of  Crete  (Pliny),  laid  to 
have  emerged  oat  of  the  fea,  between  the  iSlandsThe- 
ra  and  Therafia,  in  the  fifth  year  of  the  emperor  Clau- 
dius ;  in  extent  thirty  ftadia,  (Orofius). 

AUTOMATON  (from  «m<&.,  ipfa  and  pat^ui  ex- 
citer), a  felf-moving  machine,  or  one  fo  constructed,  by 
means  of  weights,  levers,  pullies,  &c.  as  to  move  for 
a  confiderable  time,  as  though  endued  with  animal 
life.  According  to  this  defcription,  clocks,  watches, 
and  all  machines  of  that  kind,  are  automata. 

Under  the  article  Androides,  we  obfcrved  that  the 
higheft  perfection  to  which  automata  could  be  carried 
was  to  imitate  exactly  the  motions  and  actions  of  living 
creatures,  efpecially  of  mankind,  which  are  more  dif- 
ficultly imitated  than  thofe  of  other  animals.  Very 
furprifing  imitations,  however,  have  been  made  of  other 
creatures.  So  long  ago  as  400  years  before  ChriSt, 
Archytas  of  Tarentum  is  faid  to  have  made  a  wooden 
pigeon  that  could  fly  ;  nor  will  this  appear  at  all  incre- 
dible, when  we  confider  the  flute-player  made  by  M. 
Vaucanfon,  and  the  chefs-player  by  M.  Kempell.  Dr 
Hook  is  alfo  faid  to  have  made  the  model  of  a  flying 
chariot,  capable  of  fupporting  itfelf  in  the  air.  But 
M.  Vaucanfon  abovementioned  hath  diftinguifhed  him- 
felf  ftill  more  eminently.  That  gentleman,  encou- 
raged by  the  favourable  reception  of  his  flute-player, 
made  a  duck,  which  was  capable  of  eating,  drinking, 
and  imitating  exactly  the  voice  of  a  natnral  one.  Nay, 
what  is  ftill  more  furprifing,  the  food  it  fwallowed  was 
evacuated  in  a  digested  ftate  ;  not  that  it  was  really 
in  a  ftate  of  natural  excrement,  but  only  confidera- 
bly  altered  from  what  it  was  when  fwallowed  ;  and  this 
digeflion  was  performed  on  the  principles  of  folution, 
not  of  trituration.  The  wings,  vifcera,  and  bones, 
of  this  artificial  duck,  were  alfo  formed  fo  as  very 
ftrongly  to  refemble  thofe  of  a  living  animal.  Even 
in  the  actions  of  eating  and  drinking,  this  refemblance 
was  preferved  ;  the  artificial  duck  fwallowed  with  avi- 
dity and  vaftly  quick  motions  of  the  head  and  throat ; 
and  likevvife  muddled  the  water  with  his  bill,  exactly 
like  a  natural  one. 

M.  Le  Droz  of  La  Chaux  de  Fonds  in  the  county 
of  Neufchattel,  hath  alfo  executed  fome  very  curious 
pieces  of  mechanifm,  which  well  deferve  to  be  ranked 
with  thofe  already  mentioned.  One  was  a  clock,  which 
was  prefented  to  his  Spanilh  majeSty ;  and  had,  among 
other  curiofities,  a  (heep,  which  imitated  the  bleating 
of  a  natural  one  ;  and  a  dog  watching  a  balket  of  fruit  : 
when  any  one  attempted  to  purloin  the  fruit,  the  dog 
gnaShed  his  teeth  and  barked  ;  and  if  it  was  actually 
taken  away,  he  never  ceafed  barking  till  it  was  reftored. 
Befides  this,  he  made  a  variety  of  human  figures, 
which  exhibited  motions  truly  furprifing  ;  but  all  in- 
ferior to  Mr  KempelPs  chefs-player,  which  may  jnftly 
be  looked  upon  as  the  greatest  mafler-piece  in  mecha- 
nics that  ever  appeared.     See  Androides. 

AUTONGMIA,  a  power  of  living  or  being  go- 
verned by  our  own  laws  and  magistrates.  The  liberty 
of  the  cities  which  lived  under  the  faith  and  protec- 
tion  of   the  Romans,    confuted  in  their  aiuonomia, 
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/'.  e.  they  were  allowed  to  make  their  own  laws,  and  Autopyros 
elect  their  own  magistrates  ;  by  whom  jufticc  was  to  be 
administered,  and  not  by  Roman  prefidents  or  judges,  , 
as  was  done  in  other  places  which  were  not  indulged 
the  autonomia. 

AUTOPYROS,  from  tunes,  and  crtfoc,  -wheat ;  'm 
the  Ancient  diet,  an  epithet  given  to  a  fpecies  of 
bread,  wherein  the  whole  fubftance  of  the  wheat  was 
retained,  without  retrenching  any  part  of  the  bran. 
Galen  defcribes  it  otherwife,  viz.  as  bread  where  only 
the  coarfer  bran  was  taken  out. — And  thus  it  was  a 
medium  between  the  fineft  bread,  called  fimilagineus, 
and  the  coarfeft  called  furfuraceus.  This  was  alfo 
called  autopyriies  and  Jyncomiflus. 

AUTRE- eg  use,  a  village  of  Brabant,  in  the 
Auftrian  Netherlands  ;  to  which  the  left  wing  of  the 
French  army  extended,  when  the  confederates  obtained 
the  victory  at  Ramillies,  in  1706.  E.  Long.  4.  50. 
N.  Lat.  jo.  40. 

AUTRICUM,  the  capital  of  the  Carnutas,  a  peo- 
ple of  Gallia  Celtica  ;  afterwards  called  Carnotena, 
Carnotenus,  and  C'witas  Carnotenum  :  Now  Charires, 
in  the  Orleanois  on  the  Eure.  E.  Long.  1.  32.  N.  Lat. 
48.  47- 

AUTUMN,  the  third  feafon  of  the  year,  when  the 
harveft  and  fruits  are  gathered  in.  Autumn  is  repre- 
fented,  in  painting,  by  a  man  at  perfect  age,  clothed 
like  the  vernal,  and  likewife  girded  with  a  Starry  gir- 
dle ;  holding  in  one  hand  a  pair  of  fcales  equally  poi- 
fed,  with  a  globe  in  each  ;  in  the  other  hand,  a  bunch 
of  divers  fruits  and  grapes.  His  age  denotes  the  per- 
fection of  this  feafon  ;  and  the  balance,  that  fign  of  the 
zodiac  which  the  fun  enters  when  our  autumn  begins. 

Autumn  begins  on  the  day  when  the  fun's  meridian 
distance  from  the  zenith,  being  on  the  decreafe,  is  a 
mean  between  the  greatest  and  theleaft ;  whichin  thefe 
countries  is  fuppofed  to  happen  when  the  fun  enters 
Libra.  Its  end  coincides  with  the  beginning  of  win- 
ter. Several  nations  have  computed  the  years  by 
autumns :  the  Englifh  Saxons,  by  winters.  Tacitus 
tells  us,  the  ancient  Germans  were  acquainted  with  all 
the  other  feafons  of  the  year,  but  had  no  notion  of 
Autumn.  Lidyat  obferves  of  the  beginning  of  the  fe- 
veral  feafons  of  the  year,  that 

Dat  Clemens  hyemem,  dat    Petres  ver  cathedratus, 

JEftuat  Urbanus,  autumnal  Bartholomaus. 
Autumn  has  always  been  reputed  an  unhealthy  feafon, 
Tetullian  calls  it  tentator  valetudinum  :  and  the  fatyrift 
fpeaks  of  it  in  the   fame  light,   Autumnuf  Libithitz 
quteftus  acerbte. 

AUTUMNAL  point,  is  that  part  of  the  equinox 
from  which  the  fun  begins  to  defcend  towards  the 
fouth  pole. 

Autumnal  Signs,  in  aftronomy,  are  the  Signs  Li- 
bra, Scorpio,  Sagittarius,  through  which  the  fun  paSTes 
during  the  autumn. 

Autumnal  Equinox,  that  time  when  the  fun  enters 
the  autumnal  point. 

AUTUN,  an  ancient  city  of  France  in  the  duchy 
of  Burgundy,  the  capital  of  the  Antonois,  with  a  bi- 
fhop's  fee.  The  lengtl]  of  this  city  is  about  three  quar- 
ters of  a  mile,  and  its  breadth  nearly  equal.  The  river 
Arronx  wafhes  its  ancient  walls,  whofe  ruins arefo  firm, 
and  the  Stones  fo  clofely  united,  that  they  feem  almoft  to 
be  cut  out  of  the  folid  rock.     la  this  city  are  the  ruins 

e-f 


1 


A  U  X  [    702 

Autura    of  three  ancient  temples,  one  of  which  was  dedicated 
to  Janus,  and  another  to  Diana 
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Here  are  likewife  a 
Auxy.  theatre  and  a  pyramid,  which  lafl  is  probably  a  tomb  ; 
'  it  ftands  in  a  place  called  the  field  of  urns,  becaufe  fe- 
veral  urns  had  been  found  there.  Here  are  alfo  two 
antique  gates  of  great  beauty.  The  city  lies  at  the  foot 
of  three  great  mountains,  in  E.  Long.  4.  15.  N.  Lat. 
45.  Jo. 

AUTURA,  or  AiTdura,  a  river  of  Gallia  Celtica, 
only  mentioned  in  the  lives  of  the  faints.  Now  the 
Eure,  which  falls  into  the  Seine,  on  the  left-hand  or 
Ibuth  fide. 

AUVERGNE,  a  province  of  France,  about  100 
miles  in  length  and  7J  in  breadth.  It  is  bounded  on 
the  north,  by  the  Bourbonnois  ;  on  the  eaft,  by  Torez 
and  Velay  ;  on  the  weft,  by  Limofin,  Quercy,  and  La 
Marche  ;  and  on  the  fouth,  by  Rovergne  and  the  Ce- 
venne-s.  It  is  divided  into  upper  and  lower ;  the  latter, 
otherwife  called  Limagne,  is  one  of  the  fineft  countries 
in  the  world.  The  mountains  of  Higher  Auvergne 
render  it  lefs  fruitful  ;  but  they  afford  good  pafture, 
which  feeds  great  numbers  of  cattle,  which  are  the  riches 
of  that  country.  Auvergne  fupplies  Lyons  and  Paris 
with  fat  cattle,  makes  a  large  quantity  of  cheefe,  and 
has  manufactures  of  feveral  kinds.  The  capital  of  the 
whole  province  is  Clermont. 

AUVERNAS,  a  very  deep-coloured  heady  wine, 
made  of  black  raifins  fo  called,  which  comes  from  Or- 
leans. It  is  not  fit  to  drink  before  it  is  above  a  year 
old  ;  but  if  kept  two  or  three  years,  it  becomes  ex- 
cellent. 

AUXERRE,  an  ancient  town  of  France  in  the 
duchy  of  Burgundy,  and  capital  of  the  Auxerrois,  with 
a  bifhop's  fee.  The  epifcopal  palace  is  one  of  the  fineft 
in  France,  and  the  churches  are  alfo  very  beautiful. 
This  town  is  advantageoufly  fituated  for  trade  with 
Paris,  on  the  river  Yone.     E.  Long.  3.   35.  N.  Lat. 
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AUXESIS,  in  mythology,  a  goddefs  worfhipped 
by  the  inhabitants  of  Egina,  and  mentioned  by  Hero- 
dotus and  Paufanias. 

Auxesis,  in  rhetoric,  a  figure  whereby  anything 
is  magnified  too  much. 

AUXILIARY,  whatever  is  aiding  or  helping  to 
another. 

j4uxiliart  Verbs,  in  grammar,  are  fuch  as  help  to 
form  or  conjugate  others ;  that  is,  are  prefixed  to  them, 
to  form  or  denote  the  moods  or  tenfes  thereof  :  as,  to 
have  and  to  be,  in  the  Englifh  ;  etre  and  avoir,  in  the 
French  ;  ho  and  fono  in  the  Italian,  &c.  In  the  Englifh 
language,  the  auxiliary  verb  am  fupplies  the  want  of 
pafllve  verbs. 

AUXO,  in  mythology,  the  name  of  one  of  two 
Graces  worfhipped  by  the  Athenians.  SeeHEGEMONE. 
AUXONNE,  a  fmall  fortified  town  of  France,  in 
the  duchy  of  Burgundy  ;  feated  on  the  river  Saone, 
over  which  there  is  a  bridge  of  23  arches,  to  facilitate 
the  running  off  of  the  waters  after  the  overflowing  of 
the  river.  At  the  end  of  the  bridge  is  a  caufway 
2250  paces  long.     E.  Long.  5.  22.  N.  Lat.  47.  11. 

AUXY  ;  the  French  give  the  name  of  auxy  -wool 
to  that  which  is  fpun  in  the  neighbourhood  of  Abbe- 
ville, by  thofe  workmen  who  are  called  houpiers.  It 
is  a  very  fine  and  beautiful  wool,  which  is  commonly 
ufed  to  make  the  fineft  ftockings. 
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AWARD,  in  law,  the  judgment  of  an  arbitrator,  A-ward 
or  of  one  who  is  not  appointed  by  the  law  a  judge, 
but  chofen  by  the  parties  themfelves  for  terminating 
their  differences.  See  Arbiter  and  Arbitration. 
AWL,  among  fhoemakers,  an  inftrument  wherewith 
holes  are  bored  through  the  leather,  to  facilitate  the 
Hitching  or  fewing  the  fame.  The  blade  of  the  awl 
is  ufually  a  little  flat  and  bended,  and  the  point  ground 
to  an  acute  angle. 

AWLAN,  a  fmall  imperial  town  of  Germany,  in 
the  circle  of  Suabia,  feated  on  the  river  Kochen.  E. 
Long.  11.  15  N.  Lat.  48.  52. 

AWME,  or  Aume,  a  Dutch  liquid  meafure  con- 
taining eight  fteckans,  or  ao  verges  or  vcrtcels,  equal 
to  the  tierce  in  England,  or  to  one-fixth  of  a  ton  of 
France. 

AWN,  in  botany.    See  Arista. 
AWNING,  in  the  fea-language,  is  the   hanging  a 
fail,  tarpawling,  or  the  like,  over  any  part  of  the  fhip, 
to  keep  off  the  fun,  rain  or  wind. 

AX,  a  carpenter's  inftrument,  ferving  to  hew  wood. 
The  ax  differs  from  the  joiner's  hatchet,  in  that  it  is 
made  larger  and  heavier,  as  ferving  to  hew  large  fluff; 
and  its  edge  tapering  into  the  middle  of  its  blade.  It 
is  furnifhed  with  a  long  handle  or  helve,  as  being  to  be 
ufed  with  both  hands. 
Battle-Ax.     See  Celt. 

AXAMENTA,  in  antiquity,  a  denomination  gi- 
ven to  the  verfes  or  fongs  of  the  falii,  which  they  fung 
in  honour  of  all  men.  The  word  is  formed,  according 
to  fome,  from  axare,  q.  d.  nominate.  Others  will  have 
the  carmina  faliaria  to  have  been  denominated  axa- 
menta,  on  account  of  their  having  been  written  in  ax- 
ibus,  or  on  wooden  tables. 

„  The  axaminta  were  not  compofed,  as  fome  have  af- 
ferted,  but  only  fung  by  the  falii.  The  author  of 
them  was  Numa  Pompilius ;  and  as  the  ftyle  might  not 
be  altered,  they  grew  in  time  fo  obfeure,  that  the  falii 
themfelves  did  not  underftand  them.  Varro  fays  they 
were  700  years  old.     Quint.  Inft.  Or.  lib.  i.  c.  11. 

Axamenta,  or  Ajfaminta,  in  ancient  mufic,  hymns 
or  fongs  performed  wholly  with  human  voices. 

AXAYACATL,  the  name  of  a  fpecies  of  fly, 
common  in  Mexico,  about  the  Lake  ;  the  eggs  of 
which  being  depofited  in  immenfe  quantities,  upon  the 
rufhes  and  corn-flags,  form  large  maffes,  which  are  ta- 
ken up  by  fifhermen  and  carried  to  market  for  falc. 
This  caviare,  called  ahuauhtli,  which  has  much  the 
fame  tafte  with  the  caviare  of  fifh,  ufed  to  be  eat  by 
the  Mexicans,  and  is  now  a  common  difh  among  the 
Spaniards.  The  Mexicans  eat  not  only  the  eggs,  but 
the  flies  themfelves,  made  up  together  into  a  mafs, 
and  prepared  with  faltpetre. 

AXATI,  a  town  of  ancient  Bsetica,  in  the  Bcetis ; 
now  Lora,  a  fmall  city  of  Andalufia,  in  Spain,  feated 
on  the  Guadalquivir.  W.  Long.  J.  20.  N.  Lat.  37.  20. 
AXBRIDGE,  a  town  of  Somerfetfhire  in  England, 
confiding  of  one  long  narrow  ftreet.  W.  Long.  2.  20 
N.  Lat.  51.  30. 

AXEL,  a  fmall  fortified  town  in  Dutch  Flanders. 
E.  Long.  3.  40.  N.  Lat.  51.  17. 

AXHOLM,  an  ifland  in  the  north-weft  part  of  Lin- 
colnfhire  in  England.  It  is  formed  by  the  rivers  Trent, 
Idel,  and  Dan  ;  and  is  about  ten  miles  long  and  five 
broad.     The  lower  part  is  marfhy,   but  produces  an 
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Axiace  odoriferous  fhrub  called  gall ;  the  middle  is  rieh  and 
fruitful,  yielding  flax  in  great  abundance,  as  alfo  ala- 
•  bailer  which  is  ufed  for  making  lime.  The  principal 
town  is  called  Axey,  and  is  now  thinly  inhabited. 

AXIACE,  an  ancient  town  of  Sarmatia  Europea  ; 
now  Oxakow,  the  capital  of  Budziac  Tartary.  E.  Long. 
32.  30.  N.  Lat.  46.  o. 

AXILLA,  in  anatomy,  the  arm-pit,  or  the  cavity 
under  the  upper  part  of  the  arm. 

Axilla,  in  botany,  is  the  fpace  comprehended  be- 
tween the  ftems  of  plants  and  their  leaves.  Hence  we 
fay  thofe  flowers  grow  in  the  axillae  of  the  leaves  ;  i.e. 
at  the  bafe  of  the  leaves,  or  juft  within  the  angle  of 
their  pedicles. 

AXILLARY,  fomething  belonging  to  or  lying 
near  the  axilla.  Thus,  axillary  artery  is  that  part  of 
the  fubclavian  branches  of  the  afcending  trunk  of  the 
aorta  which  pafTeth  under  the  arm-pits ;  axillary 
glands  are  fituated  under  the  arm-pits,  enveloped  in 
fat,  and  lie  clofe  by  the  axillary  veflels  ;  and  axillary 
vein  is  one  of  the  fubclavians  which  pailes  under  the 
arm-pit,  dividing  itfelf  into  feveral  branches,  which  are 
fpread  over  the  arm. 

AXIM,  a  fmall  territory  on  the  gold-coafl  in  Africa. 
The  climate  here  is  fo  exceflively  moiil,  that  it  is  pro- 
verbially faid  to  rain  11  months  and  39  days  of  the 
year.  This  exceilive  moiflure  renders  it  very  unheal- 
thy ;  but  it  produces  great  quantities  of  rice,  water 
melons,  lemons,  oranges,  &c.  Here  are  alfo  produced 
vail  numbers  of  black  cattle,  goats,  iheep,  tame  pi- 
geons, &c.  The  whole  country  is  filled  with  beautiful 
and  populous  villages,  and  the  intermediate  lands  well 
cultivated  ;  befides  which,  the  natives  are  very  wealthy, 
from  the  conftant  traffic  carried  on  with  them  by  the 
Europeans  for  their  gold.  The  capital  which  is  alfo 
called  Axivi,  by  fome  Achomhone,  flands  under  the  can- 
non of  the  Dutch  fort  St  Antonio.  Behind,  it  is  fecu- 
rsd  by  a  thick  wood  that  covers  over  the  whole  declivity 
of  a  neighbouring  hill.  Between  the  town  and  the  fea 
runs  an  even  and  fpacious  Ihore  of  beautiful  white  fand. 
All  the  houfes  are  feparated  by  groves  of  cocoa  and 
other  fruit  trees,  planted  in  parallel  lines,  each  of  an 
equal  width,  and  forming  an  elegant  vifta.  The  little 
river  Axim  erodes  the  town  ;  and  die  coaft  is  defended 
by  a  number  of  fmall  pointed  rocks,  which  project 
from  the  (liore,  and  render  all  accefs  to  it  dangerous. 
The  capital  is  fituated  inW.  Long.  24.  o.  N.  Lat.  5.0. 
This  canton  is  a  kind  of  republic,  the  government 
being  divided  between  the  Caboceroes  or  chief  men, 
and  Manaceroes  or  young  men.  It  muft  be  obferved, 
however,  that  in  their  courts  there  is  not  even  a  pre- 
tence of  juftice  :  whoever  makes  the  moft  valuable  pre- 
fents  to  the  judges  is  fure  to  gain  his  caufe,  the  judges 
themfelves  alledging  the  gratitude  duefor  the  bribes  re- 
ceived as  a  reafon  :  and  if  both  parties  happen  to  make 
prefents  of  nearly  equal  value,  they  abfolutely  refufe  to 
give  the  caufe  a  hearing. 

AXINOMANCY,  Axinomantia,  from  a.tm,  fe- 
curis,  and  fiamm,  divinatio ;  an  ancient  fpecies  of  di- 
vination, or  a  method  of  foretelling  future  events  by 
means  of  an  ax  or  hatchet. — This  art  was  in  consider- 
able repute  among  the  ancients  ;  and  was  performed, 
according  to  fome,  by  laying  an  agate-ftone  on  a  red- 
hot  hatchet ;  and  alfo  by  fixing  a  hatchet  on  a  round 
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Hake  fo  as  to   be  exaclly  poifed ;    then   the  names    Axiom 
of  thofe  that  were  fufpefted  were  repeated,   and  he        II 
at  whofe    name   the  hatchet  moved  was  pronounced  Axmmgtr. 
guilty. 

AXIOM,  Axioma  (from  «|(o«,  lam  •worthy);  a 
felf-evident  truth,  or  a  propofition  whofe  truth  every 
perfon  receives  at  firft  fight.  Thus,  that  the  whole  is 
greater  than  a  part ;  that  a  thing  cannot  be  and  not  be 
at  the  fame  time  ;  and  that  from  nothing,  nothing  can 
arife ;  are  axioms. 

Axiom  is  alfo  an  eftabliihed  principle  in  fome  art  or 
fcience.  Thus,  it  is  an  axiom  in  phyfics,  that  nature 
does  nothing  in  vain  ;  that  efFecls  are  proportional  to 
their  caufes,  &c.  So  it  is  an  axiom  in  geometry,  that 
things  equal  to  the  fame  thing  are  alfo  equal  to  one 
another;  that  if  to  equal  things  you  add  equals,  the 
fums  will  be  equal,  &c.  It  is  an  axiom  in  optics,  that 
the  angle  of  incidence  is  equal  to  the  angle  of  reflec- 
tion, &c. 

AXIOPOLIS,  a  town  of  the  Triballi  in  Masfia  In- 
ferior ;  now  Axiopoli,  in  Bulgaria.  E.  Long.  34.  o. 
N.  Lat.  55.  40. 

AXIS,  in  geometry,  the  ftraight  line  in  a  plain  fi- 
gure, about  which  it  revolves,  to  produce  or  generate 
a  folid.  Thus,  if  a  femicircle  be  moved  round  its  dia- 
meter at  reft,  it  will  generate  a  fphere,  the  axis  of 
which  is  that  diameter. 

Axis,  in  aftronomy,  is  an  imaginary  right  line  fup- 
pofed  to  pafs  through  the  centre  of  the  earth  and  the 
heavenly  bodies,  about  which  they  perform  their  diur- 
nal revolutions. 

Axis,  in  cenic-feclions,  aright  line  dividing  the  fec- 
tion  into  two  equal  parts,  and  cutting  all  its  ordinates 
at  right  angles. 

Axis,  in  mechanics.  The  axis  of  a  balance  is  that 
line  about  which  it  moves,  or  rather  turns  about.  Axis 
of  of  dilation,  is  a  right  line  parallel  to  the  horizon, 
paffing  through  the  centre  about  which  a  pendulum  vi- 
brates. 

Axis  in  Peritrochio,  one  of  the  fix  mechanical  powers, 
confilling  of  a  peritrochium  or  wheel  concentric  with 
the  bafe  of  a  cylinder,  and  moveable  together  with  it 
about  its  axis. 

Axis,  in  optics,  is  that  particular  ray  of  light  co- 
ming from  anyobjecl:  which  falls  perpendicularly  on 
the  eye. 

Axis,  in  architecture.  Spiral  axis,  is  the  axis  of 
a  twilled  column  drawnfpirally  in  order  to  trace  the  cir- 
cumvolutions without.  Axis  of  the  Ionic  capital,  is  a 
line  paffing  perpendicularly  through  the  middle  of  the 
eye  of  the  volute. 

Axis  of  aVeffel,  is  an  imaginary  right  line  paffing 
through  the  middle  of  it  perpendicularly  to  its  bafe, 
and  equally  diftant  from  its  fides. 

Axis,  in  botany,  is  a  taper  column  placed  in  the 
centre  of  fome  flowers  or  catkins,  about  which  the  other 
parts  are  difpofed. 

Axis,  in  anatomy,  the  name  of  the  fecond  verte- 
bra of  the  neck;  it  hath  a  tooth  which  goes  into  the 
firft  vertebra,  and  this  tooth  is  by  fome  called  the  axis. 

AXMINSTER,  a  town  of  Devonshire,  fituated  on 
the  rivtr  Ax,  in  the  great  road  between  London  and 
Exeter  in  VV.  Long.  3. 1$.  N.  Lat.  50.  40.  It  was  a 
place  of  fome  note  in  the  time  of  the  Saxons,  but  now 

contains 


A  Y  L 


[    7°4    1 


A  Z  A 


Aiolotlf  contains  only  about  200  houfes.  Here  is  a  fmall  manu- 
I         factory  of  broad  and  narrow  cloths,  and  fome  carpets 
Aylmer.   are  a]|-0  manufa&ured  after  the  Turky  manner. 
V      *  AXOLOTLF.     See  Lacerta. 

AXUMA,  formerly  a  large  city,  and  capital  of  the 
whole  kingdom  of  Abyflinia  in  Africa,  but  now  redu- 
ced to  a  mifcrable  village  fcarce  containing  100  inhabi- 
tants.    E.  Long.  36.4.  N.  Lat.  14.  13. 

AXUNG1A,  in  a  general  fenfe,  denotes  old  lard, 
or  the  drielt  and  hardell  of  any  fat  in  the  bodies  of  ani- 
mals :  but  more  properly  it  fignifies  only  hog's  lard. 

Jk'JNGIA  Vitri,  Sand'wer,  or  Salt  of  Clafs,  a  kind 
of  fait  which  feparates  from  the  glafs  while  it  is  in  fu- 
lion.  It  is  of  an  acrimonious  and  biting  tafte.  The 
farriers  ufe  it  for  cleanfmg  the  eyes  of  horfes.  It  is  alfo 
made  ufe  of  for  cleanfingthe  teeth  ;  and  it  is  fometimes 
applied  to  running  ulcers,  the  herpes,  or  the  itch,  by 
way  of  deficcative. 

AXYRIS  :  A  genus  of  the  triandria  order,  belong- 
ing to  the  moncecia  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  12th  order,  Holoracea.  The 
calyx  of  the  male  is  tripartite  ;  it  has  no  corolla.  The 
calyx  of  the  female  confifts  of  two  leaves  ;  it  has  two 
ftyli  and  one  feed.  The  fpecies  are  four,  none  of  them 
natives  of  Britain. 

AY,  a  town  of  France  in  Champagne,  near  the  ri- 
ver Mame,  remarkable  for  its  excellent  wines.  E.  Long. 
2.  15.  N.  Lat.  49.  4. 

AYAMONTE,  a  fea-port  town  of  Andalufia  in 
Spain,  with  a  ftrong  cattle  built  on  a  rock  ;  featedon 
the  mouth  of  the  river  Guadiana.  It  has  a  commo- 
dious harbour,  fruitful  vineyards,  and  excellent  wine. 
W.  Long.  8.  5.  N.  Lat.  37.  9. 

AYENIA,  in  botany :  A  genus  of  the  pentandria 
order,  belonging  to  the  gynandria  clafs  of  plants  j  and 
in  the  natural  method  ranking  under  the  37th  order, 
Columnifera.  The  calyx  has  two  leaves ;  the  petals 
are  in  the  form  of  a  flar,  with  long  ungues  ;  and  the 
capfule  has  five  cells.  There  are  three  fpecies,  all  na- 
tives of  the  Weft-Indies. 

AYLESBURY.  See  Ailesbury.  This  place  gave 
title  of  Earl  to  the  noble  family  of  Brace,  now  to  a 
branch  of  the  Brudenals  by  fucceflion. 

AYLMER  (John),  bilhop  of  London,  in  the  reign 
of  Qjieen  Elizabeth,  was  born  in  the  year  1521,  at 
Aylmer-hall  in  the  parifh  of  Tilney,  in  the  county  of 
Norfolk.  Whilft  a  boy,  he  was  diftinguifhed  for  his 
quick  parts  by  the  Marquis  of  Dorfet  afterwards  Duke 
of  Suffolk  ;  who  fent  him  to  Cambridge,  made  him  his 
chaplain,  and  tutor  to  his  children.  One  of  thefe 
children  was  the  unfortunate  Lady  Jane  Gray,  who 
foon  became  perfectly  acquainted  with  the  Latin  and 
Greek  languages.  His  firft  preferment  was  to  the 
Archdeaconry  of  Stow  in  the  diocefe  of  Lincoln,  which 
gave  him  a  feat  in  the  convocation  held  in  the  firft 
year  of  f>ieen  Mary,  where  he  refolutely  oppofed  the 
return  to  Popery,  to  which  the  generality  of  the  clergy 
were  inclined.  He  was  foon  after  obliged  to  fly  his 
country,  and  take  ihelter  among  the  Proteftants  in 
Switzerland.  On  the  acceflion  of  Queen  Elizabeth,  he 
returned  to  England.  In  1562,  he" obtained  the  arch- 
deaconry of  Lincoln ;  and  was  a  member  of  the  famous 
fynod  of  that  year,  which  reformed  and  fettled  the 
doftrinc  and  difcipline  of  the  church  of  England.  In 
the  year  1576,  he  was  confecrated  bifhop  of  London. 


He  died  in  the  year  1594,  aged  73  ;  and  was  buried  in 
St  Paul's.  He  was  a  learned  man,  a  zealous  father  of 
the  church,  and  a  bitter  enemy  to  the  Puritans.  He 
publifhed  a  piece  intitled,  An  harbrowe  for -faithful  and 
trewe  fubjecls  againft  the  late  bloivne  blajfe  concerning 
the  government  ofwemen,  &c.  This  was  written  whilft 
he  was  abroad  in  anfwer  to  Knox,  who  publifhed  a 
book  at  Geneva  under  this  title,  The  firft  blaft  againft 
the  monftrous  regiment  and  empire  of  women.  He  is  by 
Strype  fuppofed  to  have  publifhed  Lady  Jane  Gray's 
letter  to  Harding.  He  alfo  alMed  Fox  in  tranflating 
his  Hiftory  of  Martyrs  into  Latin. 

AYRY,  or  Aery,  of  Hawks,  a  neft  or  company  of 
hawks  ;  fo  called  from  the  old  French  word  aire,  which 
fignified  the  fame. 

AYSCUE  (Sir  George),  a  gallant  Englifh  admiral, 
defcended  from  a  good  family  in  Lincolnfhire.  He  ob- 
tained the  honour  of  knighthood  from  King  Charles  I. 
which,  however,  did  not  with-hold  him  from  adhering 
to  the  parliament  in  the  civil  war :  he  was  by  them  con- 
ftituted  admiral  of  the  Irilh  fcas,  where  he  is  faid  to 
have  done  great  fervice  to  the  Proteftant  intereft,  and 
to  have  contributed  much  to  the  reduction  of  the  whole 
ifland.  In  1651  he  reduced  Barbadoes  and  Virginia, 
then  held  for  the  king,  to  the  obedience  of  the  parlia- 
ment ;  and  foon  after  the  reftoration  behaved  with  great 
honour  in  the  war  with  the  Dutch.  In  the  famous 
engagement  in  the  beginning  of  June  1666,  when  Sir 
George  was  admiral  of  the  white  fquadron,  his  fhip 
the  Royal  Prince  ran  upon  the  Gallop-fand  ;  where 
being  furrounded  with  enemies,  his  men  obliged  him 
to  ftrike.  He  went  no  more  to  lea  after  this,  butfpent 
the  reft  of  his  days  in  retirement. 

AYMOUTH.     See  Eymouth. 

AYTONIA,  in  botany :  A  genus  of  the  mouadel- 
phia  order,  belonging  to  the  pentandria  clafs  of  plants  ; 
the  characters  of  which  are :  The  calyx  is  quinquepar- 
tite;  the  corolla  confifts  of  four  petals;  the  berry  is 
dry,  quadrangular, unilocular, and  many-feeded.  There 
is  but  one  fpecies,  the  capenfis,  a  native  of  the  Cape, 
but  of  which  we  have  found  no  particular  defcription. 

AZAB,  in  the  Tnrkilh  armies,  a  diltinet  body  of 
foldiery,  who  are  great  rivals  of  the  JanifTaries. 

AZAI,  a  town  of  Tonraine  in  France,  feated  on 
the  river  Indre.     E.  Long.  io.  35.  N.  Lat.  47.  18. 

AZALEA,  American  Uprig hi  Honeysuckle  : 
A  genus  of  the  monogynia  order,  belonging  to  the 
pentandria  clafs  of  plants :  and  in  the  natural  method 
ranking  under  the  18th  order,  Bicorr.es.  The  corolla 
is  bell-lhaped  ;  the  ftamina  are  inferted  into  the  recep- 
tacle ;  and  the  capfule  has  five  cells.  There  are  fix 
fpecies,  of  which  themoft  remarkable  are  the  following. 
1.  The  vifcofa,  with  a  white  flower,  is  a  low  fhrub,  a- 
rifing  with  feveral  Items  to  the  height  of  two  or  three 
feet.  The  leaves  come  out  in  clufters  without  any  or- 
der at  the  end  of  the  (hoots,  and  their  edges  are  fet  with 
very  fliort  teeth  which  are  rough.  The  flowers  come 
out  in  clufters  between  the  leaves,  have  much  the  ap- 
pearanceof  honeyfuckle, and  areas  well-fcented.  2.  The 
nudiflora,  or  red  American  upright  honeyfuckle,  grows 
taller  than  the  firft ;  and  in  its  native  conntry  will  lbme- 
times  arrive  at  the  height  of  12  ftet,  but  in  Britain  never 
rifes  to  above  half  that  height.  It  hath  feveral  Items 
with  oblong  fmooth  leaves.  The  flower-itar<s  arife 
from  the  divifion  of  the  branches,  which  are  long  and 

naked,. 
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Azamor    naked,  fupporting  a  clufter  of  red  flowers 

II  divided  at  the  top  into  five  equal  fegments  which  fpread 
Azimuth.  0pen#  Another  fpecies  with  bright  red  flowers  was 
"'  ~*  found  by  Mr  Lightfoot  upon  the  tops  of  many  moun- 
tains in  the  Highlands  of  Scotland. — Thefirft  two  fpe- 
cies require  a  moift  foil  and  a  fandy  fituation,  and  can 
only  be  propagated  from  flips,  as  they  never  produce 
good  feeds  in  Britain.  The  autumn  is  the  beft  time 
to  remove  the  plants,  and  their  roots  ought  to  be  co- 
vered in  winter.  They  are  moft  beautiful  plants,  and 
well  worth  cultivating. 

AZAMOR,  a  fmall  fea-port  town  of  the  kingdom 
of  Morocco  in  Africa.  It  is  fituated  on  the  river 
Morbeya,  in  the  province  of  Duguella,  at  fome  con- 
fiderable  diflance  from  its  mouth.  This  town,  though 
formerly  very  confiderable,  is  not  proper  for  maritime 
commerce,  bccaufe  the  entrance  of  the  river  is  danger- 
ous. It  was  unfuccefsfully  befieged  by  the  Portuguefe 
in  ijo8  ;  it  was  taken,  however,  in  1513  by  the  Duke 
of  Braganza,  but  abandoned  about  the  end  of  the  16th 
century.     W.  Long.  7.  o.  N.  Lat.  32.  jo. 

AZARAKITES,  a  feci;  of  Mahometan  Arabs.  See 
Arabia,  n°  143,  et  feq. 

AZARIAH,  or  Uzziah,  king  of  Judah,  fucceeded 
his  father  Amaziah,  810  years  before  Chrift.  He  af- 
fembled  an  army  of  above  300,000  men,  with  which 
he  conquered  the  Philiftines,  and  demolifhed  the  walls 
of  Gath,  Jabniel,  and  Alhdod  ;  built  up  the  walls  of 
Jerufalem;  furniflied  the  city  with  conduits;  and  planted 
gardens  and  vineyards  :  but  at  laft,  being  elated  with 
his  profperity,  and  refolving  to  ufurp  the  office  of 
high  prieft,  he  was  ftruck  with  a  leprofy,  which  obli- 
ged him  to  remain  Ihut  up  in  his  palace  for  the  reft  of 
his  days.  He  died  about  759  years  before  the  Chriftian 
sera,  and  was  fucceeded  by  Jonathan  his  fon. — There 
are  feveral  other  perfons  of  this  name  mentioned  in  the 
facred  Scriptures. 

AZAZEL.  The  word  relates  to  the  fcape-goa't, 
under  the  Jewilh  religion.  Some  call  the  goat  it- 
felf  by  this  name,  as  St.  Jerom  and  Theodoret.  Dr 
Spencer  fays,  the  fcape-goat  was  to  be  fent  to  Aza- 
zel ;  by  which  is  meant  the  devil.  M.  le  Clerc  tranf- 
lates  it  pracipitium,  making  it  to  be  that  fteep  and  in- 
acceflible  place  to  which  the  goat  was  fent,  and  where 
it  was  fuppofed  to  perifh. 

AZEKA,  (anc.  geog.)  a  city  of  the  Amorrhites,  in 
the  lot  of  Judah  ;  fituated  between  Eleutheropolis  and 
Aelia,  (Jerome)  ;  where  the  five  kings  of  the  Amorr- 
hites and  their  army  were  deftroyed  by  hailftones  from 
heaven,   (Jofhua). 

AZEM,  Asem,  Assam,  or  Achem,  a  country 
of  Afia  to  the  north  of  Ava,  but  which  is  very  little 
known  to  Europeans.  It  is  faid  to  be  very  fertile,  and 
to  contain  mines  of  gold,  filver,  iron,  and  lead,  all 
which  belong  to  the  king,  who,  in  confequence  of 
enjoying  the  produce,  requires  no  taxes  from  his  peo- 
ple. They  have  alfo  great  quantities  of  gum  lac,  and 
coarfe  filk.  It  is  alfo  thought  that  the  inhabitants  of 
Azem  were  long  ago  the  inventors  of  cannon  and 
gun-power  ;  and  that  from  them  the  invention  pafled 
to  the  inhabitants  of  Pegu,  and  from  thence  to  the 
Chinefe. 

AZIMUTH,  in  aftronomy,  an  arch  of  the  horizon, 
intercepted  between  the  meridian  of  the  place  and- the 
azimuth,  or  vertical  circle  pafliiig  through  the  centre 
Vot.  II. 
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thefe  are     of  the  object,  which  is  equal  to  the  angle  of  the  it-  Azimuth. 

nith,  formed  by  the  meridian  and  vertical  circle  :  or  *~~v 

it  is  found  by  this  proportion.  As  the  radius  to  the 
tangent  of  the  latitude  of  the  place,  fo  is  the  tangent 
of  the  fun's  or  ftar's  altitude,  for  inftance,  to  the  co- 
fine  of  the  azimuth  from  the  fouth,  at  the  time  of  the 
equinox. 

Magnetical  Azimuth,  an  arch  of  the  horizon  inter- 
cepted between  the  azimuth,  or  vertical  circle,  palling 
through  the  centre  of  any  heavenly  body,  and  the  mag- 
netical meridian.  This  is  found  by  obferving  the  ob- 
ject with  an  azimuth-compafs. 

AziMQTH-Compafs,  an  inftrument  for  finding  eiiher 
the  magnetical  azimuth  or  amplitude  of  an  heavenly 
object. 

The  learned  Dr  Knight  invented  fome  time  fince  a 
very  accurate  and  ufeful  fea-compafs,  which  is  at  pre- 
fent  ufed  in  the  navy,  and  will  be  defcribed  under  the 
article  Compass.  This  inftrument,  with  the  follow- 
ing contrivance  added  by  the  ingenious  Mr  Smeaton, 
anfwers  the  purpofes  of  an  azimuth  and  amplitude 
compafs. 

The  cover  of  the  wooden  box  being  taken  ofF,  the 
compafs  is  in  a  condition  to  be  made  ufe  of  in  the 
binnacle,  when  the  weather  is  moderate  ;  but  if  the 
fea  runs  high,  as  the  inner  box  is  hung  very  free  up- 
on its  centre  (the  better  to  anfwer  its  other  pur- 
pofes), it  will  be  neceflary  to  flacken  the  milled  nut, 
placed  upon  one  of  the  axes  that  fupport  the  ring, 
and  to  lighten  the  nut  on  the  outfide  that  correfponds 
to  it.  By  this  means,  the  inner  box  and  ring  will  be 
lifted  up  from  the  edges,  upon  which  they  reft,  when 
free  ;  and  the  friction  will  be  increafed,  and  that  to  any 
degree  neceflary,  to  prevent  the  too  great  vibrations, 
which  otherwife  would  be  occafioned  by  the  motion  of 
the  fhip. 

To  make  the  compafs  ufeful  in  taking  the  magnetic 
azimuth  or  amplitude  of  the  fun  and  ftars,  as  alfo  the 
bearings  of  headlands,  fhips,  and  other  objects  at  a  dif- 
tance,  the  brafs  edge  defigned  at  firft  to  fupport  the 
card,  and  throw  the  weight  thereof  as  near  the  circum- 
ference as  poflible,  is  itfelf  divided  into  degrees  and 
halves;  which  may  be  eafily  eftimated  into  fmaller 
parts,  if  neceflary.  The  divifions  are  determined  by 
means  of  a  catgut  line,  ftretched  perpendicularly  with 
the  box,  as  near  the  brafs  edge  as  may  be,  that  the  pa- 
rallax, arifing  from  a  different  pofition  of  the  obferver, 
may  be  as  little  as  poflible. 

Underneath  the  card  arc  two  fmall  weights,  Aiding 
on  two  wires,  placed  at  right  angles  to  each  other; 
which  being  moved  nearer  to,  or  farther  from,  the 
centre,  counterbalance  the  dipping  of  the  card  in  dif- 
ferent latitudes,  or  reflore  the  equilibrium  of  it,  where 
it  happens  by  any  other  means  to  be  got  too  much  out 
of  level. 

There  is  alfo  added  an  index  at  the  top  of  the  inner 
box,  which  may  be  put  on  and  taken  off  at  pleafure; 
and  ferves  for  all  altitudes  of  the  object.  It  confiftsof 
a  bar  equal  in  length  to  the  diameter  of  the  inner  box, 
each  end  being  furniflied  with  a  perpendicular  ftile, 
with  a  (lit  parallel  to  the  fides  thereof:  one  of  the  flits 
is  narrow,  to  which  the  eye  is  applied  ;  and  the  other 
is  wider,  with  a  fmall  catgut  ftretched  up  the  middle 
of  it,  and  from  thence  continued  horizontally  from  the 
top  of  one  ftile  to  the  top  of  the  other.  There  is  alfo 
4U  a 
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Azimuth,  a  line  drawn  along  the  upper  furface  of  the  bar.  Thefe 

' '  four,    viz.    the  narrow    flit,    the    horizontal   catgut 

thread,  the  perpendicular  one,  and  the  line  on  the 
bar,  are  in  the  fame  plane,  which  difpofes  itfelf  per- 
pendicular to  the  horizon,  when  the  inner  box  is .  at 
reft  and  hangs  free.  This  index  does  not  move 
round,  but  is  always  placed  on,  fo  as  to  anfwer  the  fame 
fide  of  the  box. 

.  When  the  fun's  azimuth  is  defired,  and  his  rays  are 
ftrong  enough  to  caft  a  fhadow,  turn  about  the  wooden 
box,  till  the  (liadow  of  the  horizontal  thread,  or  (if 
the  fun  be  too  low)  till  that  of  the  perpendicular 
thread,  in  one  flile,  or  the  light  through  the  flit  on 
the  other,  falls  upon  the  line  in  the  index  bar,  or  vi- 
brates to  an  equal  diltance  on  each  fide  of  it,  gently 
touching  the  box,  if  it  vibrates  too  far:  obferve,  at  the 
fame  time,  the  degree  marked  upon  the  brafs  edge  by 
the  catgut  line.  In  counting  the  degree  for  the  azi- 
muth, or  any  other  angle  that  is  reckoned  from  the 
meridian,  make  ufe  of  the  outward  circle  of  figures 
upon  the  brafs  edge ;  and  the  lituation  of  the  index 
bar,  with  regard  to  the  card  and  needle,  will  always 
direct  upon  what  quarter  of  the  compafs  the  object  is 
placed. 

But  if  the  fun  does  not  fliine  out  fuf&ciently  ftrong, 
'  place  the  eye  behind  the  narrow  flit  in  one  of  the 
ftiles,  and  turn  the  wooden  box  about,  till  fome  part 
of  the  horizontal  or  perpendicular  thread  appears  to 
interfect  the  centre  of  the  fun,  or  vibrate  to  an  equal 
diftance  on  each  lide  of  it,  tiling  fmoked  glafs  next 
the  eye,  if  the  fun's  light  is  too  ftrong.  In  this  me- 
thod, another  obferver  will  be  generally  neceflary,  to 
note  the  degree  cut  by  the  nonius,  at  the  fame  time 
that  the  firft  gives  notice  that  the  thread  appears  to 
fplit  the  object. 

From  what  has  been  faid,  the  other  obfervations  will 
be  ealily  performed  ;  only,  in  cafe  of  the  fun's  ampli- 
tude, take  care  to  number  the  degree  by  the  help  of 
the  inner  circle  of  figures  on  the  card,  which  are  the 
complements  of  the  outer  to  90"  ;  and,  confequently, 
ihow  the  diftance  from  eaft  to  weft. 

The  azimuth  of  the  ftars  may  alfo  be  obferved  by 
night;  a  proper  light  ferving  equally  for  one  obferver 
to  fee  the  thread,  and  the  other  the  degree  upon  the 
card. 

It  may  not  be  amifs  to  remark  farther,  that,  in  cafe 
die  inner  box  (hould  lofe  its  equilibrium,  and,  confe- 
quently, the  index  be  out  of  the  plane  of  a  vertical 
circle,  an  accurate  obfervation  may  ftill  be  made,  pro- 
vided the  fun's  fhadow  is  diftinct ;  for,  by  obferving 
firft  with  one  end  of  the  index  towards  the  fun,  and 
then  the  other,  a  mean  of  the  two  obfervations  will  be 
the  truth. 

Plate  LXXVII.  is  a  perfpective  view  of  the 
compafs,  when  in  order  for  obfervation;  the  point 
of  view  being  the  centre  of  the  card,  and  the  diftance 
of  the  eye  two  feet.  AB  is  the  wooden  box.  Cand 
D  are  two  milled  nuts  ;  by  means  whereof  the  axis  of 
the  inner  box  and  ring  are  taken  from  their  edges,  on 
which  they  move,  and  the  friction  increafed,  when 
neceflary.  £  F  is  the  ring  that  fnpports  the  inner  box. 
G  His  the  inner  box;  and  I  is  one  of  its  axes,  by 
which  n  is  fufpended  on  the  ring  E  F.  The  magnet 
or  needle  appears  pafling  through  the  centure,  together 
wiih'a  finall  brace  of  ivory,  that  confines  thecaptoits 


place.     The  card  is  a  Angle  varnifhed  paper,  reaching   Azimuth 
as  far  as  the  outer  circle  of  figures,   which  is  a  circle  of        II 
thin  brafs;  the  edge  whereof  is  turned  down  at  right  ,  Az°tus-  _ 
angles  to  the  plane  of  the  card,  to  make  it  more  ftifF. 
O  is  a   catgut  line,  drawn    down  the  infide  of  the 
box  for  determining  the  degree  upon  the  brafs  edge, 
PQJRSisthe  index  bar,  with  its  two  ftiles  and   cat- 
gut threads;  which  being  taken  off' from   the  top  of 
the  box  is  placed  in  two  peices,  T  and  V,  notched 
properly  to  receive  it.     W  is  a  place  cut  out  in  the 
wood  ferving  as  an  handle. 

Azimuth  Circles,  called  alfo  aximuths  or  vertical 
circles,  are  great  circles  of  the  fphere  interfering  each 
other  in  the  zenith  and  nadir,  and  cutting  the  horizon 
at  right  angles.  Thefe  azimuths  are  reprefented  by 
the  rhumbs  -on  common  fea-charts,  and  on  the  globe 
they  are  reprefented  by  the  quadrant  of  altitude,  when 
fcrewed  in  the  zenith.  On  thefe  azimuths  is  reckoned 
the  height  of  the  ftars  and  the  fun  when  not  in  the 
meridian. 

AZMER,  a  town  of  the  Eaft  Indies  in  the  domi- 
nions of  the  Great  Mogul,  capital  of  a  province  of  the 
fame  name,  with  a  very  ftrong  csiftle.  It  is  pretty 
large,  and  is  fometimes  vifited  by  the  Mogul  himfelf. 
It  is  about  62  leagues  diftant  from  Agra.  The  prin- 
cipal trade  of  this  province  is  in  faltpetre. 

AZOGA  ships,  are  thofe  Spanifli  lhips  commonly 
called  the  tjuickfilverjhips,  from  their  carrying  quick- 
filver  to  the  Spanifli  Weft  Indies,  in  order  to  extract 
the  filver  out  of  the  mines  of  Mexico  and  Peru.  Thefe 
fliips,  ftrictly  fpeaking,  are  not  to  carry  any  goods  un- 
lefs  for  the  king  of  Spain's  account. 

AZONI,  in  ancient  mythology,  a  name  applied  by 
the. Greeks  to  fuch  of  the  gods  as  were  deities  at  large, 
not  appropriated  to  the  worfhip  of  any  particular  town 
or  country  ;  but  acknowledged  in  general  by  all  coun- 
tries, and  worfliipped  by  every  nation.  Thefe  the  La- 
tins called  dii  communes.  Of  this  fort  were  the  Sun, 
Mars,  Luna,  &c. 

AZORES,  iflands  in  the  Atlantic  ocean,  lying  be- 
tween 25  and  33  degrees  of  weft  longitude,  and  be- 
tween 36  and  40  degrees  of  north  latitude.  They 
belong  to  the  Portuguefe,  and  are  alfo  called  the 
■wejlern  ifles,  on  account  of  their  fitnation.  They 
were  difcovered  by  the  Flemings  in  the  ijth  century. 
They  arefeven  in  number,  viz.  Tercera,  St  Michael's, 
St  Mary's,  Graciofa,  St  George's  Ifland,  Pico,  and 
Fayal. 

AZOTH,  in  ancient  chemiftry,  the  firft  matter  of 
metals,  or  the  mercury  of  a  metal  ;  more  particularly 
that  which  they  call  the  mercury  of  philofophers,  which 
they  pretended  to  draw  from  all  lets  of  metallic  bo- 
dies. 

AZOTUS,  Azoth,  or  Ashdod,  one  of  the  five 
cities  of  the  Philiftines,  and  a  celebrated  fea-port  oh 
the  Mediten-tnean,  fituated  about  14  or  15  miles  fouth 
of  Ekron,  between  that  and  Afcalon.  It  was  in  this 
city  that  the  idol  Dagon  fell  down  before  the  ark  ; 
and  fo  ftrong  a  place  it  was,  if  we  may  believe  He- 
rodotus, that  it  fnftained  a  fiege  of  29  years  by 
Pfammiticus  king  of  Egypt.  It  was,  however,  ta- 
ken by  the  Maccabees  in  a  much  fhorter  time  ;  who 
burnt  both  city  and  temple,  and  with  them  about  8oco 
men.  The  town  is  now  called  by  the  Arabs  Eafu- 
nejun.     It  is  but  thinly  inhabited,  though  the  fuuar 
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Aiure  tlon  is  very  pleafant  :  with  regard  to  the  houfes,  thofe 
that  were  built  in  the  time  of  Chriftianity,  and  which 
are  now  inhabited  by  Mahometans,  flill  preferve  fome 
claim  to  admiration;  bat  the  modern  buildings,  tho' 
generally  of  ftone,  ^ve  nothing  in  them  which  caii 
attract  the  notice  of  a^traveller.  The  flreets  are  pret- 
ty broad,  the  inhabitants  moftly  Mahometans,  with  a 
fcwChriftians  of  the  Greek  communion,  who  have  a 
church  under  the  jurifdiclion  of  the  archbifhop  of 
Gaza.  The  town  is  about  a  mile  and  a  half  in  circum- 
ference ;  and  has  in  it  a  mofque,  a  public  bath,  a  mar- 
ket-place, and  two  inns.  The  number  of  the  inhabi- 
tants is  between  two  and  three  thoufand.  The  mod 
remarkable  things  in  this  place  are  an  old  ftrudlure  with 
fine  marble  pillars,  which  the  inhabitants  fay  was  the 
houfc  that  Sampfon  pulled  down  ;  and  to  the  fonth- 
eaft,  juft  out  of  the  town,  the  water  in  which  the  eu- 
nuch of  Candace  was  baptized  by  the  apoftle  Philip:  be- 
sides thefe  two,  there  are  feveral  ancient  buildings,  with 
capitals  and  pillars  {landing. 

AZURE,  in  a  general  fenfe,  the  blue  colour  of  the 
Iky.     See  Sky  and  Blue. 

Azure,  among  painters.  This  word,  which  at 
prefent  fignifies  in  general  a  fine  blue  colour,  was  for- 
merly appropriated  to  Lapis  Lazuli,  called  azure  /lone, 
and  to  the  blue  prepared  from  it.  But  fince  a  blue 
has  been  extracted  from  cobalt,  cuftom  has  applied  to 
it  the  name  of  azure,  although  it  differs  considerably 
from  the  former,  and  is  incapable  of  being  ufed  for  the 
fame  purpofes,  and  particularly  for  painting  in  oil. 
The  former  at  prefent  is  called  lapis  lazuli ;  or  only 
lapis ;  and  the  blue  prepared  from  it  for  painting  in 
oil,  is  called  ultramarine. — The  name  azure  is  gene- 
rally applied  to  the  blue  glafs  made  from  the  earth  of 
cobalt  and  vitrifiable  matters.  This  glafs,  which  is  call- 
ed /malt  when  in  mafTes,  is  called  azure  only  when 
it  is  reduced  to  a  fine  powder.  Several  kinds  of 
azure  are  diftinguilhed,  according  to  its  degrees  of 
beauty,  by  the  names  of  fine  azure,  powdered  azure, 


and  azure  of  four  fires.    In  general,  the  more  in-     Azorr 
tenfe  the  colour,  and  the  finer  the  powder,  the  more         II 
beautiful  and  dear  it  is.     Azure  is  employed  to  co-  Aey"")B3:, 
lour  ftarch ;  hence  it  has  alfo  been  called  ftarck-blue. 
It  is  ufed  for  painting  with  colours,  and  for  a  blue 
enamel. 

.   Azure,  in  heraldry,  the  blue  colours  in  the  arms  of  4 

any  perfon  below  the  rank  of  a  baron.  In  the  efcur- 
cheon  of  a  nobleman,  it  is  cz\\e.a\fapphire ;  and  in  that 
of  a  Sovereign  prince",  Jupiter.  In  engraving  this  co- 
lour is  exprefled  bylines  or  ftrokss  drawn  horizontally. 
— This  colour  may  fignify  Juftice,  Perfeverance,  and 
Vigilance ;  but  according  to  G.  Leigh,  if  it  is  com- 
pounded with 

Or  -}        ("Chearfulnefs. 
Arg.  1   "      Vigilance. 
Gul.  ytflV  Readinefs. 
I    2-  J  Enterprize. 
■»    1  Goodnefs. 
v-Mournfulnefs. 


Ver. 
Pur.  . 
Sab.  J 


French  Heralds,  M.  Upton,  and  his  followers,  rank 
this  colour  before  gules. 

AZYGOS,  in  anatomy,  a  vein  rifing  within  the 
thorax,  on  the  right  fide,  having  no  fellow  on  the 
left;  whence  it  is  called  azygos,  or  vena  fine  pari. 

AZYMITES,  in  church-hiftory,  Christians  who 
adminifter  the  eucharift  with  unleavened  bread.  The 
word  is  formed  from  the  Greek,  *  priv.  and  £u/a»  fer- 
ment.— This  appellation  is  given  to  the  Latin  by  the 
Greek  church,  becaufe  the  members  of  the  former  ufe 
fermented  bread  in  the  celebration  of  the  eucharift. 
They  alfo  call  the  Armenians  and  Maronites  by  the 
fame  name,  and  for  the  fame  reafon. 

AZYMOUS,  fomething  unfermented,  or  made 
without  leaven;  as  unleavened  bread.  Sea-bilket  is  of 
this  kind  ;  and  therefore,  according  to  Galen,  lefs 
wholefome  than  bread  that  has  been  fermented. 


B. 
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THE  fecond  letter  of  the  Englifh  and  moft 
3  other  alphabets.  It  is  the  firft  confonant,  and 
firft  mute,'  and  in  its  pronunciation  is  fuppofed  to  re- 
ferable the  bleating  of  a  fheep  ;  upon  which  account 
Pierius  tells  us  in  his  hieroglyphics,  that  the  Egyptians 
reprefented  the  found  of  this  letter  by  the  figure  of  that 
animal. 

B  is  alfo  one  of  thofe  letters  which  the  eaftern  gram- 
marians call  labial,  becaafe  the  principal  organs  em- 
ployed in  its  pronounciation  are  the  lips.  It  is  pronoun- 
ced by  preffing  the  whole  length  of  them  together, 
and  forcing  them  open  with  a  ftrong  breath.  It  has 
a  near  affinity  with  the  other  labials  P  and  V,  and  is 
often  ufed  for  P  both  by  the  Armenians  and  other 
orientals,  as  in  Betrus  for  Petrus,  apfens  for  abfens,  &c; 
and  by  the  Romans  for  V,  as  in  amabit  for  aviavit, 


berna  for  verna,  &c.  whence  arofe  that  jeft  of  Aure- 
lian  on  the  emperor  Bonofus,  Non  ut  vivat  natus  eft, 
fed  ut  bibat. 

Plutarch  obferves,  that  the  Macedonians  chang- 
ed *  into  B,  and  pronounced  Bilip,  Berenice,  &c. 
for  Philip,  P  here  nice,  &c. ;  and  thofe  of  Delphos 
ufed  B  inftead  of  n,  as  /?«8ei»  for  vaAni,  jg/itporfbr  mt-^n, 
Sec. — The  Latins  hid  fuppono,  oppono,  for  fubpouo,  ob- 
pono ;  and  pronounced  optinuit,  though  they  wrote 
obtinuit,  as  Quintilian  has  obferved. — They  alfo  ufed 
B  for  F  or  PH:  thus,  in  an  ancient  infeription  men- 
tioned by  Grutcr,  Obrendario  is  ufed  for  Ofren- 
dario. 

As  a  numeral,  B  was  ufed  by  the  Greeks  and  He- 
brews to  denote  2  ;  but  among  the  Romans  for  300, 
and  with  a  dafh  over  it  (thus  J)  for  3000. 

4  U  2  B  is 
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B  is  alfo  ufed  as  an  abbreviation.  Thus  B.  A.  flands 
for  bachelor  of  arts ;  B.  L.  for  Bachelor  of  laws ;  and 
B.  D.  for  bachelor  of  divinity.  B.  F.  in  the  preface 
to  the  decrees  or  fenatus-confulta  of  the  old  Romans  fig- 
nified  bo?mm  faElum.  In  mufic,  B  flands  for  the  tone 
above  A ;  as  Bh,  or  bB,  does  for  B  flat,  or  the  femi- 
tone  major  above  A.  B  alfo  flands  for  bafs  ;  and  B.  C. 
for  baffo  continue,  or  thorough  bafs. 

BAAL,  the  fame  as  Bel,  orBEius;  an  idol  of 
the  Chaldeans  and  Phoenicians,  or  Canaanites.  The 
former  worfhipped  Mars  under  this  name,  according  to 
Antijuit.  Jofephus  *  ;  who,  fpeaking  of  Thurus  the  fucceffor  of 
Ninus  fays,  "  To  this  Mars  the  Affyrian  erected  the 
firft  flame,  and  worfhipped  him  as  a  god,  calling  him 
Baal."  It  is  probable  the  Phoenicians  worfhipped  the 
fun  under  the  name  of  Baal ;  for  Tofiah,  willing  to 
make  fome  amends  for  the  wickednefs  of  ManafTeh,  in 
worfhipping  Baal  and  all  the  hofl  of  heaven,  put  to 
death  the  idolatrous  priefts  that  burnt  incenfe  unto  Baal, 
to  the  fun,  and  to  the  moon,  and  to  the  planets,  and  to 
all  the  hofl  of  heaven.  He  Jikewife  took  away  the  horfes 
that  the  kings  of  Judah  had  given  to  the  fun,  and  burnt 
the  chariots  of  the  fun  with  fire  -j-. 

The  temples  confecrated  to  this  god,  are  called  in 
the  Scripture  Chamanim,  which  fignifies  places  inclofed 
with  walls,  in  which  was  kept  a  perpetual  fire.  Maund- 
rell,  in  his  journey  from  Aleppo  to  Jerufalem,  obferved 
fome  traces  of  thefe  inclofures  in  Syria.  In  mofl  of 
them  were  no  flames ;  in  a  few  there  were  fome,  but 
of  no  uniform  figure. 

The  word  baal  (in  the  Punic  language),  fignifies 
lord  or  mafter ;  and  doubtlefs  meant  the  fupreme  Deity, 
the  Lord  and  Mafler  of  the  univerfe.  It  is  often  joined 
with  the  name  of  fome-  falfe  god,  as  Baal-berith,  Baal- 
peor,  Baal-zephon,  and  the  like.  This  deity  pafled 
from  the  Phoenicians  to  the  Carthaginians,  who  were 
a  colony  of  the  Phoenicians ;  as  appears  from  the  Car- 
thaginian names,  Hannibal,  Afdrubal,  &c.  according 
to  the  cuftom  of  the  eafl,  where  kings  and  great  men 
added  to  their  own  names  thofe  of  their  gods. 

This  falfe  deity  is  frequently  mentioned  in  Scripture 
in  the  plural  number  (Baalim) :  which  may  fignify,  ei- 
ther that  the  name  Baal  was  given  to  feveral  different 
gods ;  or  that  there  were  many  flatues,  bearing  diffe- 
rent appellations,  confecrated  to  this  idol.  Arnobius 
tells  us,  that  Baal  was  of  an  uneertain  fex;  and  that  his 
votaries,  when  they  called  upon  him,  invoked  him 
thus  :  Hear  us,  whether  thou  art  a  god  era  goddefs. 

Some  learned  men  think,  that  the  Baal  of  the  Phoe- 
nicians is  the  Saturn  of  the  Greeks ;  which  is  probable 
enough  from  the  conformity  there  is  between  the  hu- 
man facrifices  offered  to  Saturn  and  thofe  which  the 
Scripture  tells  us  were  offered  to  Baal.  Others  are  of 
opinion,  that  Baal  was  the  Phoenician  or  Tyrian  Her- 
cules, a  god  of  great  antiquity  in  Phoenicia. 

Baal-berith,  the  god  of  the  Shechemites.  Bo- 
chart  conjectures,  that  Berith  is  the  fame  as  Beroe, 
the  daughter  of  Venus  and  Adonis,  who  was  given  in 
marriage  to  Bacchus;  and  that  fhe  gave  her  name  to 
the  city  of  Berith  in  Phoenicia,  and  became  afterwards 
the  goddefs  of  it.  Baal-berith  fignifies  Lord  of  the  Co- 
venant, and  may  be  taken  for  the  god  thatprefides  over 
alliances  and  oaths/  in  like  manner  as  the  Greeks  had 
their  Zws  op «/©»,  and  the  Romans  their  Deus  Fidius,  or 


Jupiter  Piftius.  The  idolatrous  Ifraelkes,  we  are  told, 
made  Baal-berith  their  god,  Judg.  viii.  33. 

Baal-peor,  Baal-phegor,  or  Beel-phegor,an  idol  of  v 
the  Moabites  and  Midianites.  We  are  told,  that  If- 
rael  joined  himfelf  to  Baal-peor ;  and  that  Solomon  c- 
rected  an  altar  to  this  idol  upon  the  mount  of  Olives. 
Baal-peor  has  been  fuppofed  to  be  no  other  than  a 
Priapus,  and  that  the  worfhip  of  him  confifled  in  the 
mofl  obfeene  practices.  Others  have  thought,  that, 
as  Baal  is  a  general  name  fignifying  Lord,  Peor  may 
be  the  name  of  fome  great  prince  deified  after  his 
death.  Mede  imagines,  that,  Pe or  being  the  name  of 
a  mountain  in  the  country  of  Moab,  on  which  the  tem- 
ple of  Baal  was  built,  Baal-peor  may  be  only  another 
name  of  that  deity,  taken  from  the  fituation  of  his 
temple  ;  in  like  manner  as  Jupiter  is  flyled  O/ympius, 
becaufe  he  was  worfhipped  in  a  temple  built  on  mount 
Olympus.  Selden,  who  is  of  this  latter  opinion,  con- 
jectures likewife,  that  Baal-peor  is  the  fame  with  Pluto  ; 
which  he  grounds  upon  thefe  words  of  the  Pfalmift*,  ' 
They  joined  themfelves  unto  Baal-peor,  and  eat  the  of- 
ferings of  the  dead;  though  by  the  facrifices  or  offerings 
of  the  dead,  in  this  paffage,  may  be  meant  no  more  than 
facrifices  or  offerings  made  to  idols,  or  falfe  gods,  who 
are  very  properly  called  the  dead,  in  contradistinction  to 
the  true  God,  who  is  flyled  in  Scripture  the  living  God. 

Baal-zebub,  Beel-zebub,  or Belzebub  ;  the  idol,  or 
god,  of  the  Ekronites.  In  Scripture  he  is  called  the 
Prince  of  Devils.  His  name  is  rendered  the  Lord  of 
Flies,  or  the  Cod-fly  ;  which  fome  think  was  a  mock  ap- 
pellation beflowed  on  him  by  the  Jews.  He  had  a  fa- 
mous temple  and  oracle  at  Ekron.  Ahaziah  king  of 
Ifrael,  having  fallen  from  the  terrafs  of  his  boufe  into 
a  lower  room,  and  being  dangeronfly  hurt,  fent  to  con- 
fult  this  deity,  to  know  if  he  fhould  be  cured  of  hia 
wounds.  The  worfhip  of  this  falfe  god  mufl  have  pre- 
vailed in  our  Saviour's  time,  finccthe  Jewsaccufed  him 
of  driving  out  devils  in  the  name  of  Belzebub  their 
prince.  Scaliger  derives  the  name  of  this  deity  from 
Baalim-zebahim,  which  fignifies  the  Lord  of  facrifices. 

BABBLING,  among  hunters,  is  when  the  hounds 
are  too  bufy  after  they  had  found  a  good  fcent. 

BABEL,  a  city  and  tower  undertaken  to  be  built 
by  the  whole  human  race  foon  after  the  flood,  and  re- 
markable for  the  miraculous  fruftration  of  the  attempt 
by  the  confufion  of  languages.  As  to  the  fituation  of 
ancient  Babel,  mofl  authors  are  of  opinion  that  it  was, 
exactly  in  the  place  where  the  celebrated  city  of  Ba- 
bylon afterwards  flood.  That  it  was  in  the  fame  coun- 
try, appears  indifputably  from  Scripture  ;  but  that  it 
was  exactly  in  the  fame  place  is  what  cannot  be  proved, 
nor  is  it  a  matter  of  any  confequence. 

Authors  have  been  much  divided  about  the  motive 
by  which  the  whole  race  of  mankind  were  induced  to 
join  as  one  man  in  fuch  an  undertaking.  Some  have 
imagined  that  it  was  out  of  fear  of  a  fecond  deluge  ; 
others,  that  they  knew  beforehand  that  they  were  to  be 
difperfed  through  all  the  different  conntries  of  theworld, 
and  built  this  tower  in  order  to  defeat  the  defign 
of  the  Deity,  becaufe  having  a  tower  of  fuch  vafl 
height  as  they  propofed,  thofe  who  were  at  adiflance 
could  eafily  find. their  way  back  again.  Had  either  of 
thefe  been  their  defign,  however,  it  is  probable  they 
would  have  chofen  an  eminence  rather  than  a  plain  for 
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Babel,     the  fitnatlon  of  their  tower,  or  indeed  that  they  would 

— ■ 'have   chofen  fome  liigh  mountain  fuch  as  Ararat  for 

their  mark,  rather  than  any  tower  at  all  :  for  though 
it  is  faid  that  they  designed  the  top  of  their  tower  to 
reach  to  heaven,  we  can  fcarce  fuppofe  them  to  have 
been  fo  abfurd,  as  to  imagine  this  poffible  in  the  fenfe 
we  understand  it ;  and  muft  therefore  rather  take  it  in 
the  limited  fenfe  in  which  it  is  often  ufed  by  Mofes  and 
his  countrymen,  where  they  fpeak  of  cities  walled  up 
to  heaven.  Others  there  are  who  imagine  that  the  top 
of  this  tower  was  not  to  reach  up  to  Heaven,  but  to  be 
confecrated  to  the  heavens,  i.  e.  to  the  worfhip  of  the 
fun,  moon,  and  ftars  ;  of  the  fire,  air,  &c.  and  other 
natural  powers  as  deities  ;  and  therefore  that  the  true 
Deity  interpofed  in  order  to  prevent  a  total  and  irreco- 
verable defection.  Certain  it  is,  that  the  fpecies  of 
idolatry  which  takes  for  the  objects  of  its  worfliip  thofe 
natural  agents,  as  it  is  the  moft  ancient,  fo  it  is  by  far 
the  moft  rational,  and  the  moft  difficult  to  be  difproved. 
It  is  much  more  difficult,  for  inftance,  to  prove  that 
the  fun,  which  by  his  enlivening  beams  gives  vigour  to 
the  whole  creation,  is  not  a  deity,  than  that  a  log  of 
wood  is  not  one  ;  and  hence,  if  fuch  a  fyftem  of  reli- 
gion became  univerfally  eftablifhed  among  mankind,  it 
would  be  impolfible  ever  afterwards  to  eradicate  it. 
Indeed  that  the  fcheme  of  Babel,  whatever  it  was, 
could  have  been  put  in  execution  by  man,  feems  evi- 
dent from  the  interposition  of  the  Deity  on  the  occa- 
fion  ;  for  we  cannot  fuppofe  that  he  would  have  work- 
ed a  miracle  on  purpofe  to  defeat  that  which  would 
have  defeated  itfelf  if  he  had  let  it  alone  :  and  he  ex- 
prefsly  fays,  That  now  nothing  could  be  reftrainedfrom 
them  ;  which  intimates  very  plainly,  that,  had  this 
fcheme  gone  on,  the  plan  which  God  had  laid  for  the 
government  of  the  world  would  have  been  totally  fru- 
ftrated  :  and  agreeable  to  this  hypothecs  Dr  Tennifon 
fuppofes  that  the  tower  was  of  a  pyramidal  form,  in 
imitation  of  the  fpires  of  flame  ;  and  that  it  was  erec- 
ted in  honour  of  the  fun,  as  being  the  moft  probable 
caufe  of  drying  up  the  flood. 

As  to  the  materials  made  ufe  of  in  the  building  of 
this  tower,  the  Scripture  informs  us  that  they  were  bricks 
and  flime  or  bitumen.  According  to  an  eaftern  tra- 
dition, three  years  were  taken  up  in  making  the  bricks, 
each  of  which  was  13  cubits  long,  10  broad,  and  five 
thick.  Oriental  writers  fay,  that  the  city  was  313  fur- 
longs in  length,  and  iji  in  breadth  ;  that  the  walls 
were  5533  fathoms  high,  and  33  in  breadth  ;  and  that 
the  tower  itfelf  was  no  lefs  than  10,000  fathom,  or 
12  miles  high.  Even  St  Jerome  affirms  from  the  tef- 
timony  of  eye-witneffes,  who  as  he  fays  had  examined 
the  remains  of  the  tower,  that  it  was  four  miles  high  ; 
but  Ado  makes  the  height  to  have  been  no  lefs  than 
5000  miles.  The  only  account  of  its  dimenfions  which 
can  be  at  all  depended  upon  (fuppofing  it  to  have 
been  the  fame  which  afterwards  flood  in  the  midft  of 
the  city  of  Babylon,  and  round  which  Nebuchadnezzar 
built  the  temple  of  Belus),  is  that  given  under  the  ar- 
ticle Babylon. 

BABEL-MANDEL,  the  gate  of  mourning  ;  a 
famous  ftrait  in  the  Indian  ocean,  between  the  coaft  of 
Arabia  Felix  in  Alia,  and  that  of  Adel  and  Zeila  in 
Africa,  at  the  entrance  into  the  Red  Sea.  By  fome  it 
is  alfo  called  the  Straits  of  Moka.  It  is  narrow,  and 
difficult  to  fail  through,  on  account  of  the  fand-banks. 
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At  the  mouth  of  the  ftrait  is  a  fmall  iflaud  called  alfo  Babtnhau- 
Babcl-Mandel,  which  is  little  elfe  than  a  barren  rock.        ftn 
E.  Long.  44.  30.  N.  Lat.  12.  40.  J 

BABENHAUSEN,  a  town  of  Germany  in  Suabia.  .at""gton: 
E.  Long.  9.  16.  N.  Lat.  48.  39. 

BABINA  [Commonwealth  of),  a  fociety  ludicroufly 
fo  called,  which  was  founded  in  Poland  in  the  rtign 
of  Sigifmund-Auguftus,  in  the  16th  century.  It  took 
its  rife  from  a  fet  of  gentlemen,  inhabitants  of  Lublin, 
who  had  agreed  to  meet  at  a  place  called  Babina, 
merely  for  the  purpofes  of  mirth  and  jollity.  In  time 
their  number  increafed,  and  they  formed  themfelves 
into  a  regular  government,  under  the  presidency  of  a 
king,  fenate,  and  chief  magistrates.  The  magistrates 
were  elected  from fomething  which  appeared  ridiculous 
in  the  character  or  conduct  of  any  of  the  members. 
For  inftance,  if  any  perfon  was  meddling  or  officious, 
he  was  immediately  created  an  archbifhop  ;  a  blun- 
dering or  disputatious  member  was. promoted  to  the 
fpeaker's  chair ;  a  boafter  of  hisown  courage,  and  vain- 
glorious Thrafo,  was  honoured  with  the  commiffion 
of  generaliffimo,  which  was  prefented  him  with  great 
ceremony  by  the  fubordinate  heroes.  Thofe  who  de- 
clined the  office  for  which  they  were  declared  qualified, 
were  perfecuted  with  hiffings,  and  abandoned  by  the 
fociety.  Thus  every  vice  and  every  foible  was  attack- 
ed with  ridicule  ;  and  Babina  became  in  a  fhort  time 
the  terror,  the  admiration,  and  the  reformer,  of  the 
Polifh  nation  :  genius  flourifhed,  wit  was  cultivated, 
and  the  abufes  which  had  crept  into  government  and 
fociety  were  corrected  by  the  judicious  application  of 
good-humoured  fatire.  Never  did  any  institution  of 
this  nature  become  fo  general  or  fo  ufeful  ;  but  at 
length  it  degenerated  into  a  feat  of  buffoons,  and  ban- 
terers  of  every  thing  facred  or  profane.  For  feveral 
years  it  was  patronifed  by  the  kings  of  Poland,  and 
Sigifmund  himfelf  became  a  member  ;  the  starofta  of 
Babina  telling  him  jocularly,  That  "  His  majesty  had 
certain  qualities  which  intitled  him  to  the  first  dignity 
in  the  commonwealth."  Not  the  least  remnant  of  this 
fociety  now  remains,  though  it  was  honoured  with  ex- 
traordinary privileges  by  kings  and  emperors. 

BABINGTON  (Gervafe),  bifhop  of  Worcefter, 
was  born,  according  to  Fuller,  in  Nottinghamfhire  ; 
but  in  what  year  is  uncertain.  He  was  lent  to  Tri- 
nity College,  Cambridge,  of  which  he  was  made  fellow ; 
and,  in  1578,  was  incorporated  matter  of  arts  at  Ox- 
ford. He  appears,  however,  to  have  made  Cambridge 
the  place  of  his  residence,  where  he  became  an  eminent 
preacher;  and,  being  now  doctor  of  divinity,  was  made 
domestic  chaplain  to  Henry  Earl  of  Pembroke.  In  this 
station  he  is  fuppofed  to  have  affifted  the  countefs  in 
her  tranllation  of  the  Pfalms.  In  1588  he  was  inftalled 
prebend  of  Hereford,  and  in  1591  confecrated  bifhop 
of  Laridaff.  In  1594  he  was  tranflated  to  the  fee  of 
Exeter,  and  thence  to  Worcefter  in  1597.  About 
this  time,  or  foon  after,  he  was  made  queen's  counfel 
for  the  marfhes  of  Wales.  He  was  a  considerable  be- 
nefactor to  the  library  belonging  to  the  cathedral  of 
Worcefter,  where  he  was  buried  in  May  1610  with- 
out a  monument.  The  feveral  hiftorians  who  have 
mentioned  this  prelate  agree  in  giving  him  the  cha- 
racter of  a  learned  "and  pious  man.  His  writings,  like 
thofe  of  moft  of  his  cotemporaries,  abound  with  puns 
and  quaint  expreffions.    His  works  were  printed  both 
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in  folio  and  quarto  in  1615,  and  again  in  folio  in  1637, 
under  this  title  ;  The  works  of  the  right  reverend  father 
'  in  Cod  Ceraafe  Babington,  late  bijhop  of  Worcejhr,  con- 
taining comfortable  notes  upon  the  five  books  of  Mofes, 
viz.  Cencfis,  ire.  As  alfo  an  expojition  upon  the  Creed, 
the  Ten  Commandments,  the  Lord's  Prayer  ;  with  a  con- 
ference betwixt  man's  frailtie  and  faith,  and  three  fer- 
nions,  ire. 

BABOON,  in  zoology.     See  Simia. 

BABYLON,  the  capital  of  the  ancient  kingdom  of 
Babylonia  or  Chaldaea,  and  fuppofed  to  have  flood  in 
E.  Long.  44.  o.  N.  Lat.  32.  o.  Semiramus  is  faid  by 
fome,  and  Belus  by  others,  to  have  founded  this  city. 
But,  by  whomfoever  it  was  founded,  Nebuchadnezzar 
was  the  perfon  who  put  the  laft  hand  to  it,  and  made 
it  one  of  the  wonders  of  the  world.  The  moft  famous 
works  in  and  about  it  were  the  walls  of  the  city,  the 
temple  of  Belus,  Nebuchadnezzar's  palace,  the  hang- 
ing-gardens, the  banks  of  the  river,  the  artificial  lake, 
and  canals. 

The  city  was  furrounded  with  walls,  in  thicknefs  87 
feet,  in  height  3J0  feet,  and  in  compafs  480  furlongs 
or  60  of  our  miles.  Thus  Herodotus,  who  was  him- 
felf  at  Babylon  ;  and  though  fome  difagree  with  him  in 
thefe  dimenfions,  yet  moft  writers  give  us  the  fame,  or 
near  the  fame,  as  he  does.  Diodorus  Sicnlns  dimi- 
nifhes  the  circumference  of  thefe  walls  very  considera- 
bly, and  takes  fomewhat  from  the  height  of  them,  as 
in  Herodotus  ;  tho'  he  feems  to  add  to  their  breadth,  by 
faying,  that  fix  chariots  might  drive  abreaft  thereon  ; 
while  the  former  Writes,  that  one  chariot  only  might 
turn  upon  them  ;  but  then  he  places  buildings  on  each 
fide  of  the  top  of  thefe  walls,  which,  according  to  him, 
were  but  one  ftory  high ;  which  may  pretty  well  recon- 
cile them  together  in  this  refpect.  It  is  obferved,  that 
thofe  who  give  the  height  of  thefe  walls  but  at  50  cu- 
bits, fpeak  of  them  "only  as  they  were  after  the  time 
of  Darius  Hyftafpis,  who  had  caufed  them  to  be  beaten 
down  to  that  level.  Thefe  walls  formed  an  exact  fquarc, 
each  fide  of  which  was  120  furlongs,  or  15  miles,  in 
length  ;  and  were  all  built  of  large  bricks  cemented  to- 
gether with  bitumen,  which  in  afhort  time  grows  harder 
than  the  very  brick  and  ftone  which  it  cements.  The 
city  was  encompaffed,  without  the  walls,  with  a  vaft 
ditch  filled  with  water,  and  lined  with  bricks  on  both 
fides;  and,  as  the  earth  that  was  dug  out  of  it  ferved 
to  make  the  bricks,  we  may  judge  of  the  depth  and 
largenefsof  the  ditch  from  the  height  and  thicknefsof 
the  walls.  In  the  whole  compafs  of  the  wall  there  were 
100  gates,  that  is,  2  J  on  each  of  the  four  fides,  all 
made  of  folid  brafs.  Between  every  two  of  thefe  gates, 
at  proper  diftances,  were  three  towers,  and  four  more 
at  the  four  corners  of  this  great  fquare,  and  three  be- 
tween each  of  thefe  corners  and  the  next  gate  on  either 
fide,  and  each  of  thefe  towers  was  ten  feet  higher  than 
the  walls.  But  this  is  to  be  underftood  only  of  thofe 
parts  of  the  walls  where  towers  were  needful  for  de- 
fence. For  fome  parts  of  them  being  upon  a  morafs, 
and  inacceffible  by  an  enemy,  there  the  labour  and  cofl 
was  fpared,  which  tho'  it  muft  have  fpoiled  the  fym- 
metry  of  the  whole,  mud  be  allowed  to  have  favoured 
of  good  ceconomy  ;  though  that  is  what  one  would  not 
have  expected  from  a  prince  who  had  been  fo  deter- 
mined, as  Nebuchadnezzar  muft  have  been,  to  make 
the  city  complete  both  for  ftrength  and  beauty.     The 


whole  number,  then,  of  thefe  towers  amounted-  to  no   Babylon. 

more  than  250 ;  whereas  a  much  greater  number  would  *— — v ' 

have  been  necefTary  to  have  made  the  uniformity  com- 
plete all  round.  From  the  25  gates  on  each  fide  of  this 
fquare,  there  was  a  ftraight  ftreet,  extending  tothecor- 
refponding  gate  in  the  oppofite  wall ;  whence  the  whole 
number  of  the  ftreets  mull  have  been  but  50  ;  but  then 
they  were  each  about  15  miles  long,  25  of  them  crof- 
fing  the  other  25  exactly  at  right  angles.  Befides  thefe 
whole  ftreets,  we  muft  reckon  four  half-ftreets,  which 
were  but  rows  of  houfes  facing  the  four  inner  fides  of 
the  walls.  Thefe  four  half-ftreets  were  properly  the 
four  fides  of  the  city  within  the  walls,  and  were  each 
of  them  200  feet  broad,  the  whole  ftreets  being  about 
150  of  the  fame.  By  this  interferon  of  the  50  ftreets, 
the  city  was  divided  into  676  fquares,  each  of  four 
furlongs  and  a  half  on  each  fide,  or  two  miles  and  a 
quarter  in  compafs.  Round  thefe  fquares  on  every  fide 
towards  the  ftreets  ftood  the  houfes,  all  of  three  or  four 
ftories  in  height,  and  beautified  with  all  manner  of  or- 
naments ;  and  the  fpace  within  each  of  thefe  fquares 
was  all  void,  and  taken  up  by  yards,  or  gardens,  and 
the  like,  either  for  pleafure  or  convenience. 

A  brajich  of  the  Euphrates  divided  the  city  into 
two,  running  through  the  midft  of  it,  from  north  to 
fouth  ;  over  which,  in  the  very  middle  of  the  city,  was 
a  bridge,  a  furlong  in  length,  or  rather  more,  and  in- 
deed much  more,  if  we  hearken  to  others,  who  fay  it 
was  no  lefs  than  five  ftades  or  furlongs  in  length,  tho' 
but  30  feet  broad,  a  difference  we  fliall  never  be  able 
to  decide.  This  bridge,  however,  is  faid  to  have  been 
built  with  wonderful  art,  to  fupply  a  defect  in  the  bot- 
tom of  the  river,  which  was  all  fandy.  At  each  end 
of  this  bridge  were  two  palaces  ;  the  old  palace  on  the 
eaft  fide,  the  new  one  on  the  weft  fide  of  ihe  river;  the 
former  of  which  took  up  four  of  the  fquares  above- 
mentioned,  and  the  latter  nine.  The  temple  of  Belus, 
which  ftood  next  to  the  old  palace,  took  up  another  of 
the  fame  fquares. 

The  whole  city  ftood  in  a  large  fiat  or  plain,  in  a 
very  fat  and  deep  foil  :  that  part  or  half  of  it  on  the 
eaft  fide  of  the  river  was  the  old  city,  and,  the  other 
on  the  weft  was  added  by  Nebuchadnezzar,  both  being 
included  within  the  vaft  fquare  bounded  by  the  walls 
aforefaid*  The  form  of  the  whole  was  feemingly  bor- 
rowed from  Nineveh,  which  was  alfo  480  furlongs  ; 
but  though  it  was  equal  in  dimenfions  to  this  city,  it 
was  lefs  with  refpect  to  its  form,  which  was  a  parallel- 
logram,  whereas  that  of  Babylon  was  an  exact  fquare. 
It  is  fuppofed,  that  Nebuchadnezzar,  who  had  deftroyed 
that  old  feat  of  the  Affyrian  empire,  propofed  that 
this  new  one  fliould  rather  exceed  it ;  and  that  it  was  in 
order  to  fill  it  with  inhabitants,  that  he  tranfported 
fuch  numbers  of  the  captives  from  other  countries 
hither  ;  though  that  is  what  may  be  difputed,  feeing 
he  therein  only  followed  the  conftant  practice  of  the 
kings  of  Affyria,  who  thought  this  the  moft  certain 
means  of  affuring  their  conquefts  either  to  themfelves 
or  their  pofterity.  a 

But  it  plainly  appears,  that  it  was  never  wholly  in-  Was  never 
habited  ;  fo  that,  even  in  the  meridian  of  its  glory,  it  i»Hy  peo- 
may  be  compared  with  the  flower  of  the  field,  which  Pled" 
flourilhes    to-day,    and   to-morrow  is   no  more.      It 
never  had  time  to  grow  up  to  what  Nebuchadnezzar 
vilibly  intended  to  have  made  it ;  for,  Cyrus  removing 

the 
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Babylon,   the   feat  of  the  empire   foon  after  to  Shulhan,  Baby- 

* v—  Ion  fell  by  degrees  to   utter  decay ;    yet  it  mnft  be 

owned,  that  no  country  was  better  able  to  fupport  fo 
vaft  and  populous  a  city,  had  it  been  completed  up 
to  its  firft  defign.  But  fo  far  was  it  from  being  finifh- 
ed  according  to  its  original  defign,  that,  when  Alex- 
ander came  to  Babylon,  Q.  Curtius  tells  us,  "  No 
"  more  than  90  furlongs  of  it  were  then  built :"  which 
can  be  no  otherwife  underftood,  than  of  fo  much  in 
length  ;  and,  if  we  allow  the  breadih  to  be  as  much 
as  the  length  (which  is  the  utmofl  that  can  be  allow- 
ed), it  will  follow,  that  no  more  than  8100  fquare 
furlongs  were  then  built  upon:  but  the  whole  fpace 
within  the  walls  contained  14,400  fquare  furlongs; 
and  therefore  there  muft  have  been  6300  fquare  fur- 
longs remaining  unbuilt,  which,  Curtius  tells  us,  were 
plowed  and  fown.  And,  befides  this,  the  houfes  were 
not  contiguous,  but  all  built  with  a  void  fpace  on  each 

3  fide,  between  honfe  and  houfe. 
Temple  of      The  next   great  work  of  Nebuchadnezzar  was  the 
Belus.         temple  of  Belus.     The  wonderful  tower,   however, 

that  flood  in  the  middle  of  it,  was  nothis  work,  butwas 
built  many  ages  before ;  that,  and  the  famous  tower 
of  Babel,  being  as  is  commonly  fuppofed,  one  and 
the  fame  ftructure.  This  tower  is  faid  to  have  been 
compofed  of  eight  pyramidal  ones  raifed  above  one 
another,  and  by  Herodotus  faid  to  have  been  a  furlong 
in  height,  but  as  there  is  an  ambiguity  in  his  expref- 
fion,  it  has  been  difputed  whether  each  of  the  towers 
was  a  furlong  in  height,  or  the  whole  of  them  taken 
together.  On  the  latter  fuppofuion,  which  is  the 
moftprobable,  this  tower  muft  have  exceeded  thehigheft 
of  the  Egyptian  pyramids  by  179  feet,  though  it  fell 
fttort  of  its  breadth  at  the  bafis  by  33.  The  way  to 
go  up  was  by  ftairs  on  the  outfide  round  it;  whence  it 
feems  moft  likely,  that  the  whole  afcent  was,  by  the 
benching  in,  drawn  in  a  (loping  line  from  the  bottom 
to  the  top  eight  times  round  it;  and  that  this  made 
the  appearance  of  eight  towers,  one  above  the  other. 
Till  the  times  of  Nebuchadnezzar,  it  is  thought  that  this 
tower  was  all  the  temple  of  Belus;  but  as  he  did  by 
the  other  ancient  buildings  of  the  city,  fo  he  did  by 
this,  making  great  additions  thereto,  by  vaft  edifices 
•erefted  round  it,  in  a  fquare  of  two  furlongs  on  every 
fide,  and  juft  a  mile  in  circumference,  which  exceeded 
the  fquare  at  the  temple  of  Jerufalem  by  1800  feet. 
On  the  outfide  of  thefe  buildings  was  a  wall,  which  in- 
clofed  the  whole  ;  and,  in  confideration  of  the  regu- 
larity wherewith  this  city  was  to  all  appearance  marked 
out,  it  is  fuppofed  that  this  wall  was  equal  to  the 
fquare  of  the  city  wherein  it  flood,  and  fo  is  concluded 
to  have  been  two  miles  and  an  half  in  circumference. 
In  this  wall  were  feveral  gates  leading  into  the  temple, 
and  all  of  folid  brafs  ;  which  it  is  thought  may  have 
been  made  out  of  the  brafen  fea,  and  brafen  pillars, 
and  other  veflels  and  ornaments  of  the  kind,  which 
Nebuchadnezzar  had  tranfported  from  Jerufalem  ;  for 
in  this  temple  he  is  faid  to  have  dedicated  his  fpoils 

4  from  that  of  Jerufalem. 
Idols  of  In  this  temple  were  feveral  images. or  idols  of  mafly 
gold,  &c.   gold,  and  one  of  them,  as  we  have  feen  40  feet  in 

height  ;  the  fame,  as  fuppofed,  with  that  which  Ne- 
buchadnezzar confecrated  in  the  plains  of  Dura.  For 
though  this  laft  is  faid  to  have  been  60  cubits,  or 
90  feet  high,  thefe  dimtnfions  appear  fo  incredible, 
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that  it   has    been  attempted  to  reconcile  them  into   Babylon. 

one,  by  fnppofing  that  in  the  90  feet   the  height  of  ' « ' 

the  pedeftal  is  included,  and  that  the  40  feet  are  for 
the  height  of  the  ftatue  without  the  pedeftal ;  and, 
being  faid  to  have  weighed  1000  talents  of  Babylon, 
it  is  thence  computed,  that  it  was  worth  three  millions 
and  an  half  of  our  money.  Inaword,  the  whole  weight 
of  the  ftatues  and  decorations,  in  Diodorus  Siculus,  a- 
mounting  to  Jooo  and  odd  talents  in  gold,  the  whole 
is  eftimated  at  above  one  and  twenty  millions  of  our 
money;  and  a  fum  about  equal  to  the  fame,  in  trea- 
fure,  utenfils,  and  ornaments,  not  mentioned  is  allowed, 
for. 

Next  to  this  temple,  on  the  eaft  fide  of  the  river, 
flood  the  old  palace  of  the  kings  of  Babylon,  being  four 
miles  in  circumference.  Exactly  oppofite  to  it,  on 
the  other  fide  of  the  river,  was  the  new  palace  built 
by  Nebuchadnezzar,  eight  miles  in  cirumfcrence,  and 
confequently  four  times  as  big  as  the  old  one.  s 

But  nothing  was  more  wonderful  at  Babylon  than  Hanging 
the  hanging  gardens,  which  Nebuchadnezzar  made  in  gardens, 
complaifance  to  his  wife  Amyte  ;  who,  being  a  Mede, 
and  retaining  a  ftrong  inclination  for  the  mountains 
and  forefts  of  her  own  country,  was  defirous  of  having 
fomething  like  them  at  Babylon.  They  are  faid  to 
have  contained  a  fquare  of  four  plethra,  or  400  feet, 
on  each  fide ;  and  to  have  confifted  of  terraces  one  a- 
bove  another,  carried  up  to  the  height  of  the  wall  of 
the  city,  the  afcent  from  terrace  to  terrace  being  by 
fteps  ten  feet  wide.  The  whole  pile  confifted  of  fub- 
ftantial  arches  upon  arches,  and  was  ftrengthened  by 
a  wall  furrounding  it  on  every  fide,  22  feet  thick  ;  and 
the  floors  on  each  of  them  were  laid  in  this  order : 
firft,  on  the  tops  of  the  arches  was  laid  a  bed  or  pave- 
ment of  ltones  16  feet  long,  and  four  feet  broad  ;  over 
this  was  a  layer  of  reed  mixed  with  a  great  quantity 
of  bitumen  ;  and  over  this  two  courfes  of  brick,  clofely 
cemented  together  with  plafter;  and  over  all  thefe 
were  thick  ftieets  of  lead,  and  on  thefe  the  earth  or 
mould  of  the  garden.  This  floorage  was  defigned  to 
retain  the  moifture  of  the  mould  ;  which  was  fo  deep, 
as  to  give  root  to  the  greateft  trees  which  were  planted 
upon  every  terrace,  together  with  great  variety  of  o- 
ther  vegetables  plealing  to  the  eye.  Upon  the  upper- 
moft  of  thefe  terraces  was  a  refervoir,  fupplied  by  a 
certain  engine  with  water  from  the  river,  from  whence 
the  gardens  on  the  other  terraces  were  fupplied.  5 

The  other  works  attributed  to  Nebuchadnezzar  by  Banks  of 
Berofus  and  Abydenus,  were  the  banks  of  the  river,  the  riYcr, 
the  artificial  canals,  and  the  great  artificial  lake  faid  ci"»ls>  &c. 
to  have  been  funk  by  Semiramis.  The  canals  were  cut 
out  on  the  eaft  fide  of  the  Euphrates,  to  convey  the 
waters  of  that  river,  when  it  overflowed  its  banks,  into 
the  Tigris,  before  they  reached  Babylon.  The  lake 
was  on  the  weft  fide  of  Babylon  ;  and,  according  to 
the  lowed:  computation,  40  miles  fquare,  160  in  com- 
pafs,  and  in  depth  35  feet,  as  we  read  in  Herodo- 
tus, or  75,  as  Megafthenes  will  have  it  ;  the  former, 
perhaps,  meafured  from  the  furface  of  the  fides,  and 
the  latter  from  the  tops  of  the  banks  ihat  were  eaft 
up  upon  them.  This  lake  was  dug  to  receive  the  wa- 
ters of  the  river,  while  the  banks  were  building  on 
each  fide  of  it.  But  both  the  lake,  and  the  canal 
which  led  to  it,  were  preferved  after  that  work  was 
completed,  being  found-  of  great  ufe,  not  only  to  pre- 
vent 
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Babylon,    vent  all  overflowings,  but  to  keep  water  all  the  year, 

' » '  as  in  a  common  refervoir,  to  be  let  out  on  proper  occa- 

fions,  by  fluiccs,  for  the  improvement  of  the  land. 

The  banks  were  built  of  brick  and  bitumen,  on 
both  fides  of  the  river,  to  keep  it  within  its  channel ; 
and  extended  on  each  fide  throughout  the  whole  length 
of  the  city,  and  even  farther,  according  to  fome,  who 
reckon  they  extended  160  furlongs,  or  twenty  miles ; 
whence  it  is  concluded  they  muft  have  begun  two  miles 
and  an  half  above  the  city,  and  have  been  continued 
an  equal  diftance  below  it,  the  length  of  the  city  being 
110  more  than  15  miles.  Within  the  city  they  were 
built  from  the  bottom  of  the  river,  and  of  the  fame 
thicknefs  with  the  walls  of  the  city  itfelf.  Oppofite  to 
each  ftreet,  on  either  fide  of  the  river,  was  a  brazen 
gate  in  the  faid  wall,  with  ftairs  leading  down  from  it 
to  the  river :  thefe  gates  were  open  by  day,  and  flint  by 
night. 

Berofus,  Megafthenes,  and  Abydenus,  attribute  all 
thefe  works  to  Nebuchadnezzar ;  but  Herodotus  tells 
tis,  the  bridge,  the  banks,  and  the  lake,  were  the 
work  of  a  queen  after  him,  called  Nitocrh,  who  may 
have  finiihed  what  Nebuchadnezzar  left  imperfect,  and 
thence  have  had  the  honour  this  hiftorian  gives  her  of 
the  whole. 

The  tower  or  temple  flood  till  the  time  of  Xerxes. 
But  that  prince  on  his  return  from  the  Grecian  expe- 
dition, having  firft  plundered  it  of  its  immenfe  wealth, 
demoliflied  the  whole,  and  laid  it  in  ruins.  Alexan- 
der, on  his  return  to  Babylon  from  his  Indian  expedi- 
tion, propofed  to  rebuild  it,  and  accordingly  fet  10,000 
men  on  work  to  clear  away  the  rubbifh.  But  his 
death  happening  foon  after,  a  ftop  was  put  to  all  fur- 
ther proceedings  in  that  defign.  After  the  death  of 
that  conqueror,  the  city  of  Babylon  began  to  decline 
apace  ;  which  was  chiefly  owing  to  the  neighbourhood 
of  Seleucia,  built  by  Seleucus  Nicator,  as  is  faid,  out 
of  fpite  to  the  Babylonians,  and  peopled  with  500,000 
perfons  drawn  from  Babylon,  which  by  that  means  con- 
tinued declining  till  the  very  people  of  the  country  were 
at  a  lofs  to  tell  where  it  had  flood. 

Such  is  the  defcription  we  have  by  ancient  hiftorians 
of  the  grandeur  of  this  city;  which,  if  thefe  accounts 
are  not  exaggerated,  mull  have  exceeded  every  piece  of 
human  grandeur  that  haih  yet  appeared.     Many  of 
the  moderns,  however,  are  of  opinion  that.thefe  mag- 
nificent defcriptions  are  very  far  from  being  true ;  al- 
though it  is  certain  that  few  other  arguments  can  be 
brought  againft  the  reality  of  them,  than  that  we  do 
not  fee  things  of  a  fimilar  kind  executed  in  our  own 
days.     The  following  are  the  arguments  ufed  on  this 
7        fubjeet  by  the  prefident  Goguet. 
Goguet's         "  Authors  have  greatly  extolled   the  public  works 
arguments  and  edifices  which  once  rendered  Babylon  one  of  the 
againfl.  the  wonc|ers  0f  t),e  wor]d.     -yye  may  reduce  all  thefe  ob- 

foreeoinfT  '}t£tS  t0fiVe  PrinciPal  heads  i    *  ■  The  heiglu  of  its  walls  ' 
'    2.  the  temple  of  Belus;  3.  the  hanginggardens  ;  4.  the 

bridge  built  over  the  river  Euphrates,  and  the  quays 
which  lined  that  river;  5.  the  lake  and  canals  dug  by 
the  hands  of  man  to  diftribute  the  waters  of  the  Eu- 
phrates. 

"  All  thefe  works  fo  marvellous  in  the  judgment  of 
antiquity,  appear  to  me  to  have  been  extremely  exag- 
gerated by  the  authors  who  have  fpoken  of  them.  How 
cafl  we  conceive,  in  effect,  that  the  walls  of  Babylon 
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could  have  been  318  feet  high,  and  81  in  thicknefs,  in  Babylon. 
a  compafs/of  near  ten  leagues  ?  v-— v— 

"  I  {hall  fay  the  fame  of  that  fquare  building,  known 
under  the  name  of  the  temple  of  Belus.  It  was  com- 
pofed  of  eight  towers  placed  one  above  another,  dl- 
miniflnng  always  as  they  went  up.  Herodotus  does 
not  tell  us  what  was  the  height  of  this  monument. 
Diodorus  fays,  that  it  furpafled  all  belief.  Strabo 
fixes  it  at  one  ftadium,  a  meafure  which  anfwers  nearly 
to  600  of  our  feet.  For  in  the  time  of  this  geogra- 
pher the  ftadia  were  much  more  confiderable  than  in 
the  firft  ages.  The  entire  mafs  of  this  building  ought 
to  have  been  anfwerable  its  exceffive  height ;  and  this 
is  alfo  the  idea  that  the  ancients  defigned  to  give  us 
of  it.  We  may  judge  by  the  following  fact.  Xerxes 
had  entirely  demoliflied  this  temple.  Alexander  under- 
took to  rebuild  it.  He  defigned  to  begin  by  clearing 
the  place  and  removing  the  ruins.  Ten  thoufand  work- 
men who  were  employed  two  months  in  this  work, 
were  not,  fay  they,  able  to  finifh  it. 

"  The  riches  inclofed  in  the  temple  of  Belus  were  pro- 
portioned to  its  immenfity.  Without  fpeaking  of  the 
tables  and  cenfers,  the  cups,  and  other  facred  vafes,  of 
maffy  gold,  there  was  a  flatue  40  feet  high,  which 
alone  weighed  1 000  Baby lonifh  talents.  In  fhort,  ac- 
cording to  the  inventory  that  the  ancients  have  given 
us  of  the  riches  contained  in  this  temple,  the  total  fum 
would  amount  to  two  hundred  and  twenty  millions  and 
a  half  of  French  livres.  Exaggerations  like  thefe  de- 
ftroy  themfelves. 

"  As  to  the  hanging  gardens,  according  to  all  ap- 
pearance they  never  exifted.  The  filence  of  Herodotus 
on  a  work  fo  fingular  and  fo  remarkable,  determines 
me  to  place  in  the  rank  of  fables  all  that  the  other 
writers  have  delivered  upon  this  pretended  wonder. 
Herodotus  had  carefully  vifited  Babylon.  He  enters 
into  fuch  details  as  prove  that  he  has  omitted  none  of 
the  rarities  of  that  city.  Can  we  prefume  that  he 
would  have  pafled  over  in  filence  fuch  a  work  as  the 
hanging  gardens?  All  the  authors  who  have  fpoken  of 
it  are  of  much  later  date  than  this  great  hiftorian. 
None  of  them  except  Berofus  fpeaks  on  his  own  tefti- 
mony.  It  is  always  on  the  report  of  others.  Diodorus 
had  extracted  from  Ctefias  what  he  fays  of  thefefamous 
gardens.  There  is  alfo  great  appearance  that  Strabo 
had  drawn  from  the  fame  fource.  In  a  word,  the 
manner  in  which  Quintus  Curtius  exprefles  himfelf, 
fuificiently  fliows  how  much  the  exiftence  of  thefe 
gardens  appeared  to  him  fufpicious.  He  judged  they 
owed  the  greatefl  part  of  it  to  the  imagination  of  the 
Greeks. 

"  Let  us  now  fpeak  of  the  bridge  of  Babylon,  which 
the  ancients  have  placed  in  the  number  of  the  moft 
marvellous  works  of  the  eaft.  It  was  near  100  fathoms 
in  length,  and  almoft  four  in  breadth.  We  cannot 
deny  but  that  a  great  deal  of  art  and  labour  was  ne- 
ceflary  to  lay  the  foundations,  which  it  could  not  be 
eafy  to  fettle  in  the  bed  of  an  extremely  deep  and  ra- 
pid river,  which  alfo  rolls  along  a  prodigious  quantity 
of  mud,  and  whofe  bottom  is  entirely  fandy.  They  had 
therefore  taken  many  precautions  to  fecure  the  piers 
of  the  bridge  of  Babylon.  They  were  built  of  ftones 
joined  and  faftened  together  with  cramps  of  iron,  and 
their  joints  filled  with  melted  lead.  The  front  of  the 
piers,  turned  towards  the   current  of  the  Euphrates, 
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Bubyloa,    was  defended  by  buttrefles  extremely  advanced,  which 
Babylonia.^  diminiihed  the   weight  and   force  of  the  water,  by 
'  cutting  it  at  a  great  diftance.     Such  was  the  bridge  of 
Babylon. 

"  While  we  dojufiice  to  the  {kill  of  the  Babylonians 
in  conducing  thefe  works,  we  cannot  help  remarking 
the  bad  taftc  which  at  all  times  reigned  in  the  works  of 
the  eaftern  nations.  The  bridge  of  Babylon  furnilhes 
a  finking  inftance  of  it.  This  edifice  was  abfolutely 
without  grace,  or  any  air  of  majefty.  The  breadth  of  it 
was  in  no  fort  of  proportion  to  its  length.  The  distance 
between  the  piers  was  alfo  very  ill  contrived.  They 
were  diftant  from  each  other  only  u  feet  and  a  half. 
Finally,  this  bridge  was  not  arched.  We  may  judge 
of  its  effect  on  the  view. 

"The  Babylonians,  however,  were  not  the  only 
people  who  were  ignorant  of  the  art  of  turning  an 
arch.  This  fecret,  as  far  as  I  can  find,  was  unknown 
to  all  the  people  of  remote  antiquity,  who,  generally 
fpeaking,  do  not  appear  to  have  been  very  ikilful  in 
ftone-cutting. 

"  As  for  the  quays  which  lined  the  Euphrates,  we 
may  believe  that  they  were  grand  and  magnificent  : 
but  I  ihall  not  eafily  believe  that  they  furpafled  thofe 
which  we  have  daily  under  our  eyes.  In  this  refpect, 
I  believe  Paris  may  difpute  it  for  magnificence,  and 
for  the  extent  of  the  work,  with  all  the  cities  of  the 
univerfe." 

Babylon,  a  town  of  Egypt  near  the  eaflmoil  branch 
of  the  river  Nile,  now  fuppofed  to  be  Grand  Cairo, 
or  this  city  to  Hand  near  its  ruins.  E.  Long.  31.  12. 
N.  Lat.  30.  c. 

BABYLONIA,  or  Chaieea,  a  kingdom  of  Afia 
and  the  mod  ancient  in  the  world,  being  founded  by 
Nimrod  the  grandfon  of  Ham,  who  alfo,  according  to 
the  margin  of  our  Bibles,  founded  Nineveh  the  capital 
of  the  kingdom  of  Aflyria.  Indeed,  thefe  two  king- 
doms feem  to  have  always  continued  in  fuch  a  ftate  of 
friendfhip,  that  we  can  fcarce  help  thinking  they  muft 
have  been  the  fame,  or  perhaps  Babylonia  was  for  fome 
time  a  province  of  Aflyria.  Nothing  certain  is  known 
concerning  either  of  them,  except  what  may  be  ga- 
thered from  Scripture.  From  thence  we  learn,  that  in 
the  days  Abraham  there  was  a  king  of  Shinar,  called 
Amraphel,  who,  under  the  king  of  Elam  or  Perlia 
made  war  upon  the  Canaanites.  From  this  time  we 
have  nothing  that  can  be  depended  upon  till  the  days 
of  Nabonaflar,  the  firft  king  of  Babylon  mentioned  in. 
Ptolemy's  canon.  It  is  plain  indeed,  both  from  Scrip- 
ture and  profane  hiftory,  that  Babylonia  fubfifted  as  a 
diftinct  kingdom  from  Aflyria  even  when  the  latter 
was  in  all  its  glory.  The  mod  probable  account  of 
the  matter  is  this:  The  empire  of  Aflyria  was  found- 
ed by  Pul,  on  the  ruins  of  that  of  Damafcus  or  Syria, 
in  the  days  of  Menahem  king  of  Judah.  This  king 
left  two  fons,  Tiglath-Pilefer,  and  Nabonafler.  To 
the  former  he  bequeathed  the  empire  of  Aflyria,  and 
to  the  latter  that  of  Babylon.  Tiglath-Pilefer  refided 
at  Nineveh,  the  original  feat  of  the  Aflyrian  empire  ; 
while  Nabonafler,  who  was  the  younger  brother,  held 
his  refidence  at  Babylon.  As  the  two  kingdoms  were 
governed  by  princes  of  the  fime  family,  we  may  well 
fuppofc  a  perfect  harmony  to  have  reigned  between 
them,  the  younger  branch  at  Babylon  acknowledging 
a  kind  of  fubjection  to  the  elder  at  Nineveh.  That  the 
Vol.  II. 


Babylonian  empire  was  of  Aflyrian  origin,  we  are  af-  BabylKnia^ 
fured  by  the  prophet  Ifaiah,  in  the  following  words  :  '  "  ' 
"  Behold  the  land  of  the  Chaldeans  :  this  people  was 
not  till  the  Aflyrian  founded  it  for  them  that  dwelt  in 
the  wildernefs  ;  they  fet  up  the  towers  thereof:  they 
built  the  palace  thereof."  As  to  the  kingdom  of  A{- 
fyria,  the  Scripture  mentions  only  five  kings,  viz.  Pul, 
Tiglath-Pilefer,  Shalmanafer,  Sennacharib,  and  Efar- 
haddon;  whofe  hiftory,  as  related  by  the  facred  writers, 
it  is  needlefs  to  mention  particularly  here.  From  the 
days  of  Nabonafler,  to  Nabopolafler,  that  is,  from  the 
year  before  Chrift  747  to  626,  the  kings  of  Babylon 
made  no  figure,  and  were  therefore  probably  in  a  date 
of  dependence  on  the  kings  of  Aflyria;  but  at  that 
time,  in  the  reign  of  Cbyniladan,  the  Sardanapalus  of 
the  Greeks,  Nineveh  was  taken  and  deftroyed  by  the 
Medes  and  Babylonians,  and  the  feat  of  the  empire 
transferred  to  Babylon.  This  Nabopolafler  was  the 
father  of  the  famous  Nebuchadnezzar,  for  whofe  hiftory 
we  mufl:  refer  to  the  facred  writers  :  and  from  his  time 
to  that  of  the  Beljhazzar  of  Daniel,  and  Nabouadiut 
of  other  authors,  the  hiftory  of  Babylon  is  little  better 
than  a  mere  blank.  Of  the  reduction  of  Babylon  by 
Cyrus,  which  happened  at  this  time,  we  have  the  fol- 
lowing account. 

War  had  been  begun  betwixt  the  Medes,  Perfians, 
and  Babylonians,  in  the  reign  of  Nerigliflar  the  father 
of  Nabonadius,  which  had  been  carried  on  with  very 
bad  fuccefs  on  the  fide  of  the  Babylonians.  Cyrus,  who 
commanded  the  Median  and  Perfian  army,  having  fub- 
dued  the  feveral  nations  inhabiting  the  great  continent 
from  the  yEgean  fea  to  the  Euphrates,  bent  his  march 
towards  Babylon.  Nabonadius,  hearing  of  his  march, 
immediately  advanced  againft  him  with  an  army.  In 
the  engagement  which  enfued,  the  Babylonians  were 
defeated  ;  and  the  king,  retreating  to  his  metropolis, 
was  blocked  up  and  clofely  befieged  by  Cyrus.  The 
reduction  of  this  city  was  no  eafy  enterprife.  The 
walls  were  of  a  prodigious  height,  the  number  of  men 
to  defend  them  very  great,  and  the  place  Ilored  with 
all  forts  of  provifions  for  20  years.  Cyrus,  defpairing 
of  being  able  to  take  fuch  a  city  by  ftorm,  caufed  a  line 
of  circumvallation  to  be  drawn  quite  round  it,  with  a 
large  and  deep  ditch;  reckoning,  that  if  all  communi- 
cation with  the  country  were  cm  off,  the  befieged 
would  be  obliged  to  furrendcr  through  famine.  That 
his  troops  might  not  be  too  much  fatigued,  he  divided 
his  army  into  twelve  bodies,  appointing  each  bodv  its 
month  to  guard  the  trenches;  but  die  befieged,  looking 
upon  themfelves  to  be  out  of  all  danger  by  reafon  of 
their  high  walls  and  magazines,  infulted  him  from  the 
ramparts,  and  looked  upon  all  the  trouble  he  gave  him- 
felf  as  fo  much  unprofitable  labour. 

After  Cyrus  had  fpent  two  whole  years  before  Baby- 
lon, without  making  any  progrefs  in  the  ficge,  he  at 
laft  thought  of  the  following  itratagem,  which  put  him 
in  pofleffion  of  it.  Ke  was  informed,  that  a  great  an- 
nual folemnity  was  to  be  held  at  Babylon  ;  and  that  the 
inhabitants  on  that  occafion  were  acenftomed  to  fpend 
the  whole  night  in  drinking  and  debauchery.  This  he 
therefore  thought  a  proper  time  for  furprifing  them  ; 
and  accordingly  fent  a  ftrong  detachment  to  the  bead 
of  the  canal  leading  to  the  great  lake,  with  orders,  at 
a  certain  time,  to  break  down  the  great  bank  which 
was  between  the  lake  and  the  canal,  and  to  turn  the 
4  X  whole 
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Babylonia,  whole  current  into  the  lake.     At  the  fame  time  he  ap- 

' " '  pointed  one  body  of  troops  at  the  place  where  the  river 

entered  the  city,  and  another  where  itcameout;  or- 
dering them  to  march  in  by  the  bed  of  the  river  as  foon 
as  they  mould  find  it  fordable.  Towards  the  evening 
he  opened  the  head  of  the  trenches  on  both  fides  the 
river  above  the  city,  that  the  water  might  difcharge 
itfelf  into  them  ;  by  which  means,  and  the  breaking 
down  of  the  great  dam,  the  river  was  foon  drained. 
Then  the  two  abovementioned  bodies  of  troops,  ac- 
cording to  their  orders,  entered  the  channel ;  the  one 
commanded  by  Gobryas  and  the  other  by  Gadates: 
and  finding  the  gates  all  left  open  by  reafon  of  the 
diforders  of  that  riotous  night,  they  penetrated  into 
the  very  heart  of  the  city  without  oppofition ;  and 
meeting,  according  to  agreement,  at  the  palace,  they 
furprifed  the  guards,  and  cut  them  in  pieces.  Thofe 
who  were  in  the  palace  opening  the  gates  to  know  the 
caufe  of  this  confufion,  the  Perfians  rufhed  in,  took 
the  palace,  and  killed  the  king,  who  came  out  to 
meet  them  fword  in  hand.  Thus  an  end  was  put  to 
the  Babylonian  empire  ;  and  Cyrus  took  poneflion  of 
Babylon  for  one  called  in  Scripture  Darius  the  Mede, 
moft  probably  Cyaxares  II.  uncle  to  Cyrus.  From 
this  time  Babylonia  never  was  erected  into  a  diftinct 
kingdom,  but  hath  always  followed  the  fortune  of 
thofe  great  conquerors  who  at  different  times  have  ap- 
peared in  Alia.  It  is  now  frequently  the  object  of 
contention  between  the  Turks  and  Perfians.  Sec  As- 
syria. 

Concerning  the  nature  of  the  country,  manners,  cu- 
ftoms,  &c.  of  the  ancient  Babylonians,  the  following 
account  is  collected  by  M.  Sabbathier. 

"  As  all  the  nations  under  the  dominion  of  Cyrus, 
beiide  the  ordinary  tributes,  were  obliged  to  maintain 
him  and  his  army,  the  monarch  and  his  troops  were 
fupported  by  all  Alia.  The  country  of  Babylon  alone 
was  obliged  to  maintain  him  four  months  of  the  year ; 
its  fertility,  therefore,  yielded  a  third  of  the  produce 
of  Afia.  The  government  of  this  country,  which  the 
Perfians  termed  fatrapy,  was  richer,  and  more  exten- 
sive, than  any  of  the  reft.  It  maintained  for  the  king, 
befides  the  war-horfes,  a  ftud  of  800  ftallions,  and 
16,000  mares.  So  great  a  number  of  Indian  dogs 
were  likcwife  bred  in  this  province  for  the  king,  that 
four  of  its  cities  kept  thofe  animals;  and  in  return, 
they  were  exempted  from  all  taxes  and  tributes. 

"  It  rained  very  feldom  in  this  country,  according 
to  Herodotus.  The  earth  was  watered  by  the  river, 
which  was  here  diffufed  by  human  induftry,  as  the 
Nile  is  over  Egypt  by  nature :  for  all  the  country  of 
Babylon  was  divided  by  canals,  the  greateft  of  which 
was  navigable,  and  fiWed  from  fouth  to  north,  from 
the  Euphrates  to  the  Tigris.  In  ftort,  it  was  one  of 
the  finelt  countries  for  corn  in  the  world  ;  but  for 
producing  trees,  the  fig-tree,  the  vine  and  the  olive,  it 
was  not  famous.  It  was  fo  luxuriant  in  grain,  that  it 
commonly  yielded  a  hundred  times  more  than  what 
wasfown;  and  in  its  good  years  it  yielded  three  hundred 
times  more  than  it  received.  The  leaves  of  its  wheat 
and  barley  were  four  inches  broad.  '  Though  I 
know,'  fays  Herodotus,  '  that  U.e  millet  and  the  fe- 
fame  of  that  country  grow  to  the  fize  of  trees,  I  will 
not  defcribe  them  particularly  ;  left  thofe  who  have  not 
been  in  Babylonia  mould  think  my  account  fabulous.' 
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"  They  had  no  oil  but  what  they  made  from  Indian  Babylonia. 

corn.     The  country  abounded  with  palm-trees,  which  '— v ' 

grew  fpontaneouily  ;  and  moft  of  them  bore  fruit,  of 
which  the  inhabitants  made  bread,  wine,  and  honey. 
They  cultivated  thefe  trees  and  their  fig-trees  in  the 
fame  manner.  Some  of  them,  as  of  other  trees,  the 
Greeks  called  male  ones.  They  tied  the  fruit  of  the 
male  to  the  trees  which  bore  dates ;  that  the  mofquito, 
leaving  the  male,  might  caufe  the  date  to  ripen,  by  pe- 
netrating it  ;  for  without  that  affiftance  it  came  not  to 
maturity.  Mofquitos  bred  in  the  male  palms  as  in  the 
wild  fig-trees. 

"  But  we  muft  not  here  omit  to  give  an  account  of 
the  peculiar  and  furprifing  construction  of  their  boats 
of  Ikins,  in  which  they  failed  along  the  river  to  Baby- 
lon. Thefe  boats  were  invented  by  the  Armenians, 
whofe  country  lay  north  from  Babylonia.  They  made 
them  with  poles  of  willow,  which  they  bent,  and  co- 
vered with  fkins  :  the  bare  fide  of  the  ikins  they  put 
outwards  ;  and  they  made  them  fo  tight,  that  they  re- 
fembled  boards.  The  boats  had  neither  prow  nor  ftern, 
but  were  of  a  round  form  like  a  buckler.  They  put 
ftraw  on  the  bottom.  Two  men,  each  with  an  oar, 
rowed  them  down  the  river,  laden  with  different  wares, 
but  chiefly  with  palm-wine.  Of  thefe  boats  fome 
were  very  large,  and  fome  very  fmall.  The  largeft  car- 
ried the  weight  of  500  talents.  There  was  room  for 
an  afs  in  one  of  their  fmall  boats  ;  they  put  many  into 
a  large  one.  When  they  had  unloaded,  after  their 
arrival  at  Babylon,  they  fold  the  poles  of  their  boats 
and  the  ftraw  ;  and  loading  their  affes  with  the  ikins, 
returned  to  Armenia  :  for  they  could  not  fail  up  the 
river,  its  current  was  fo  rapid.  For  this  reafon  they 
made  their  boats  of  fkins,  inftead  of  wood  ;  and  on 
their  return  to  Armenia  with  their afles,  they  applied 
the  Ikins  to  their  former  ufe. 

"  As  to  their  drefs,  they  wore  a  linen  (hirt,  which 
came  down  to  their  feet.  Over  it  they  wore  a  wool- 
len robe  ;  their  outer  garment  was  a  white  veft.  Their 
flioes  refembled  thofe  of  the  Thebans.  They  let  their 
hair  grow.  On  their  heads  they  wore  a  turban.  They 
rubbed  their  bodies  all  over  with  fragrant  liquors. 
Each  man  had  a  ring  on  his  finger,  and  an  elegant  cane 
in  his  hand,  with  an  apple  at  the  top,  or  a  rofe,  a  lily, 
or  an  eagle,  or  fome  other  figure ;  for  they  were  not 
fuffered  to  ufe  canes  without  devices. 

"  With  regard  to  their  policy,  Herodotus  thinks 
that  their  beft  law  was  one  which  the  Heneti,  an  II- 
lyrian  people,  likewife  obferved  in  every  town  and  vil- 
lage. When  the  girls  were  marriageable,  they  were  or- 
dered to  meet  in  a  certain  place,  where  the  young  men 
likewife  aflembled.  They  were  then  fold  by  the  public 
crier  ;  but  he  firft  fold  the  moft  beautiful  one.  When 
he  had  fold  her  at  an  immenfe  price,  he  put  up  others 
to  fale,  according  to  their  degrees  of  beauty.  The  rich 
Babylonians  were  emulous  to  carry  off  the  fineft  wo- 
men, who  were  fold  to  the  higheft  bidders.  But  as  the 
young  men  who  were  poor  could  not  afpire  to  have  fine 
women,  they  were  content  to  take  the  uglieft  with  the 
money  which  was  given  them :  for  when  the  crier  had 
fold  the  handfomeft,  he  ordered  the  uglieft  of  all  the 
women  to  be  brought  ;  and  afked,  if  any  one  was  will- 
ing to  take  her  with  a  fmall  fum  of  money.  Thus  flie 
became  the  wife  of  him  who  was  moft  ealily  fatisfied  ; 
and  thus  the  fineft  women  were  fold  ;  and  from  the 

money 
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Babylonia,  money  which  they  brought,  fmall  fortunes  were  given 
Babylonian  to  the  uglieft,  and  to  thofe  who  had  any  bodily  iu- 
""" ^  firmity.  A  father  could  not  marry  his  daughter  as 
he  pleafed  ;  nor  was  he  who  bought  her  allowed  10 
take  her  home,  without  giving  fecurity  that  he  would 
marry  her.  But,  after  the  fale,  if  the  parties  were 
not  agreeable  to  each  other,  the  law  enjoined  that  the 
purchafe-money  fhotild  be  reftored.  The  inhabitants  of 
any  of  their  towns  were  permitted  to  marry  wives  at 
thefe  auctions.  Such  were  the  early  cuftoms  of  the  Ba- 
bylonians. 

"  But  they  afterwards  made  a  law,  which  prohi- 
bited the  inhabitants  of  different  towns  to  intermarry, 
and  by  which  hufbands  were  punifhed  fortreatingtheir 
wives  ill.  When  they  had  become  poor  by  the  ruin  of 
their  metropolis,  fathers  ufed  to  proftitute  their  daugh- 
ters for  gain.  There  was  a  fenfible  cuftom  among 
the  Babylonians,  worthy  to  be  related.  They  brought 
their  lick  into  the  forum,  to  confult  thofe  who  paifed 
on  their  difeafes;  for  they  had  no  phyficians.  They 
alked  thofe  who  approached  the  fick,  if  they  ever  had 
the  fame  diflemper?  if  they  knew  any  one  who  had 
it  ?  and  how  he  was  cured  ?  Hence,  in  this  country, 
every  one  who  faw  a  lick  perfon  was  obliged  to  go  to 
liim,  and  inquire  into  his  diflemper. 

"  They  embalmed  their  dead  with  honey;  and  their 
mourning  was  like  that  of  the  Egyptians 

"  There  were  three  Babylonian  tribes,  who  lived 
only  upon  filh,  and  who  prepared  them  in  the  fol- 
lowing manner:  they  dried  them  in  the  fun,  and 
then  beat  them  in  a  mortar  to  a  kind  of  flour,  which 
after  they  had  fifted  through  linen,  they  baked  it  in 
rolls. 

"  The  Babylonians  at  firft  worfbipped  only  the  fun, 
and  the  moon;  but  they  foon  multiplied  their  divini- 
ties. They  deified  Baal,  Bel,  or  Belns,  one  of  their 
kings,  and  Merodach-Baladan.  They  alfo  worfhipped 
Venus,  under  the  name  of  Mylitta.  She  and  Belus 
were  the  principal  deities  of  the  Babylonians.  They 
counted  their  day  from  fun-rife  to  fun-rife.  They  fo- 
lemnized  five  days  of  the  year  with  great  magnifi- 
cence, and  almoft  the  fame  ceremonies  with  which  the 
Romans  celebrated  their  Saturnalia. 

"  The  Babylonians  were  very  much  addifted  to  ju- 
dicial aftrology.  Their  priefls,  who  openly  profeiled 
that  art,  were  obliged  to  commit  to  writing  all  the 
events  of  the  lives  of  their  illullrious  men  ;  and  on  a 
fancied  connection  between  thofe  events  and  the  mo- 
tions of  the  heavenly  bodies,  the  principles  of  their 
art  were  founded.  They  pretended  that  fome  of  their 
books,  in  which  their  hiftorical  transactions  and  re- 
volutions were  accurately  compared  with  the  courfes 
of  the  ffars,  were  thoufands  of  years  old.  This  af- 
fertion  of  their  judicial  allrologers  we  may  reafon- 
ably  difpute;  but  that  their  aflronomers  had  made  a 
longferies  of  obfervations,  is  inconteftably  true.  It  is 
certain  that  fome  of  thofe  obfervations  were  extant  in 
the  days  of  Ariftotle,  and  that  they  were  older  than 
the  empire  of  the  Babylonians.  See  Hiftory  ofAsT&o- 

NOMY.  I 

BABYLONIAN,  Babyionius,  is  ufed  in  fome 
ancient  writers,  for  an  aftrologer,  or  any  thing  related 
to  aftrology.  Hence  Babylonia  cura,  the  art  of  cafting 
nativities;  and  Humeri  Babylonii,  the  computation  of 
sftrologers. 
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BABYLONICA  texta,  a  rich  fort  of  weavings,  Babylonica 
or  hangings,  denominated  from  the  city  of  Babylon, 
where  the  practice  of  interweaving  divers  colours  in 
their  hangings  firft  obtained.  Hence  alfo  Babylonic 
garments,  Babylonic  fkins,  Babylonic  carpets,  houf- 
ings,  Sec.  Baby.onica  folana,  coverings  laid  over 
couches,  &c.  painted  with  gold,  purple,  and  other  co- 
lours. 

BABYLONICS,  babylonica,  in  ancient  hiftory, 
a  fragment  of  the  hiftory  of  the  world,  ending  at 
267  years  before  Chrift;  and  compoftd  by  Bcrofus, 
or  Beroffus,  a  prielt  of  Babylon,  about  the  lime  of 
Alexander.  Babylonics  are  foinetimes  alfo  cited  in  an- 
cient writers  by  the  title  of  Ckaldaics.  The  Babylonics 
were  very  conlbnant  with  fcripture,  as  Jofephus  and 
the  ancient  Chriltian  chronologcrs  aflure  ;  whence  the 
author  is  ufually  fuppofed  to  have  confulted  the  Jewifli 
writers.  Berofus  fpeaks  of  an  univerfal  deluge,  an  ark, 
&c.  He  reckons  ten  generations  beween  the  firft 
man  and  the  deluge;  and  marks  the  duration  of  the 
feveral  generations  by  faroi,  or  periods  of  223  lunar 
months;  which,  reduced  to  years,  differ  not  much 
from  the  chronology  of  Mofes. — The  babylonics  con- 
futed of  three  books,  including  the  hiltory  of  the  an- 
cient Babylonians,  Medes,  &c.  But  only  a  few  im- 
perfect extracts  are  now  remaining  of  the  work  ;  pre- 
served chiefly  by  Jofephus  and  Syncellus,  where  all 
the  paflages  of  citations  of  ancient  authors  out  of  Be- 
rofus are  collected  with  great  exactnefs,  Anniusof  Vi- 
terbo,  to  fupply  the  lofs,  forged  a  complete  Berofus 
out  of  his  own  head.  The  world  has  not  thanked  him 
for  the  impoflure. 

BABYROUSSA,  in  zoology,  a  fynominc  of  a  fpe- 
cies  of  fus.     See  Sus. 

BAC,  in  navigation,  is  ufed  for  a  praam,  or  ferry- 
boat. 

Bag,  in  brewing,  a  large  flat  kind  of  tub,  or  vef- 
fel,  wherein  the  wort  is  put  to  ltand  and  cool  be- 
fore boiling.  The  ingredients  of  beer  pafs  through 
three  kinds  of  veffels.  They  are  mafked  in  one, 
worked  in  another,  and  cooled  in  a  third,  called  bacs 
or  coolers. 

Bac,  in  diftillery,  veffels  into  which  the  liquor  to 
be  fermented  is  pumped  from  the  cooler,  in  order  to  be 
worked  with  the  yeft. 

BAc-Maker,  is  one  who  makes  liquor-bacs,  nnder- 
bacs,  coolers,  main-tons,  working-tons,  &c.  for  the 
brewers.  The  workmanihip  is  partly  carpentry,  in  a 
particular  manner,  for  it  mult  be  tight  enough  to  hold 
liquor;  and  partly  cooperage,  viz.  the  malh-tnn,  or 
vat,  which  is  hooped.  There  are  not  many  of  this 
trade  ;  and  it  requires  chiefly  ftrength,  wkh  a  little  art. 
A  fmall  ftock  of  (tuff,  befides  tools,  will  fet  a  man  up 
tolerably  well;  but,  with  200I.  or  300I.  he  will  make 
a  good  figure  in  bufinefs. 

BACA,  or  Baza,  a  town  of  Spain,  in  the  king- 
dom of  Granada.  W.  Long.  3.  6.  N.  Lat.  37.  18. 
It  is  fituated  in  a  valley  called  hoy  a  de  Baza.  It  is 
encompafled  with  old  walls,  and  has  a  caftle  half 
mined.  It  contains  about  4000  honfes,  but  has  no- 
thing remarkable  except  the  church  dedicated  to  the 
Virgin  Mary.  The  land  about  it  is  well  cultivated 
for  half  a  league  round,  and  is  fertile  in  wheat,  wine, 
honey,  hemp,  and  flax,  being^vatered  by  the  little  ri- 
ver Gnadalantin. 
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Uaeacum 


Baccharis, 


Nervii  in  Gallia  Bel- 
E.  Long.  3.  30.    N. 


BACACUM,  a  town  of  the 
gica;  now  Bavay,  in  Hainault. 
,  Lat.  50.  2$. 

BACAIM,  a  handfome  fea-port  town  of  the  king- 
dom of  Vifaponr  on  the  Malabar  coail  in  Afia.  It  is 
fubjea  to  the  Portuguefe;  and  Hands  in  E.  Long.  73. 
10.  N.  Lat.  19.  o. 

BACASERAY,  a  town  in  the  peninfula  of  Crim 
Tartary,  and,  as  the  khan  ufually  takes  up  his  refi- 
dence  there,  it  may  be  confidered  as  the  capital  of  the 
country.     E.  Long.  3-J.  10.     N.  Lat.  45.  30. 

BACCA,  berry,  in  botany,  is  ufed  to  fignify  fuch 
fruits  as  confift  of  a  pericarpium  full  of  juice  and  feeds, 
without  any  valves. 

BACANTIBI,  in  ecclefiaflical  antiquity,  wander- 
ing clerks,  who  ftrolled   from  church  to  church. 

The  word  feems  formed  by   corruption  from  vacan- 
tivi. 

BACCALARIA,  in  middle  age  writers,  denotes 
a  kind  of  country-farms,  confiding  of  fevtral  manfes. 

B  acalarta  doininicaria,  or  hi  dominie  at  a,  was  more 
particularly  ufed  for  a  farm  belonging  to  the  lord,  and 
kept  in  his  own  hands. 

BACCARACH,  a  town  of  Germany  in  the  lower 
Palatinate;  formerly  imperial  and  free,  but  now  fub- 
ject  to  the  elector  Palatine.  It  is  famous  for  excellent 
wine  ;  and  is  fituatedon  the  Rhine,  in  E.  Long.  7.  J. 
N.  Lat.  49.  57. 

BACCfLE,  in  antiquity,  the  priefteffes  of  Bacchus, 
who  celebrated  the  orgia,  or  myfteries  of  that  god. — 
The  word  was  alfo  ufed  for  the  ivy  crowns  or  garlands 
worn  by  the  priefts  of  Bacchus,  in  offering  facrifices  to 
him. 

BACCHANALIA,  feafls  celebrated  in  honour  of 
Bacchus  by  the  ancients.  The  two  mod  remarkable 
were  called  the  greater  and  lejfer.  The  latter,  called 
lenaa,  from  a  word  lignifying  a  tuine-prefs,  were  held 
in  the  open  fields  about  autumn;  the  greater,  called 
Dionyfia,  from  one  of  the  names  of  Bacchus,  were  ce- 
lebrated in  the  city,  about  the  fpring-time.  Both  thefe 
feafls  were  accompanied  with  games,  fpectacles,  and 
theatrical  reprefentations,  and  it  was  at  this  time  the 
poets  contended  for  the  prize  of  poetry.  Thofe  who 
were  initiated  into  the  celebration  of  thefe  feafls,  repre- 
sented fome  Silenius  ;  others,  Pan  ;  others,  Satyrs  ; 
and  in  this  manner  appeared  in  public,  night  and  day, 
counterfeiting  drunkennefs,  dancing  obfeenely,  and 
committing  all  kinds  of  licentionfnefs  and  debauchery. 
See  the  article  Bacchus. 

BACCHARIS,  ploughman's  spikenard:  A  ge- 
nus of  the  polygamia  fuperflna  order,  belonging  to  the 
fyngenefia  clafs  of  plants;  and  in  the  natural  method 
ranking  under  the  49th  order,  Compofita:  difcoides.  The 
characters  are:  It  has  a  naked  receptacle,  and  hairy 
papus;  with  a  cylindrical  imbricated  calyx,  and  femi- 
nine florets  mixed  with  the  hermaphrodite  ones.  There 
are  feven  fpecies,  all  natives  of  warm  climates ;  but  none 
of  them  merit  notice  except  the  two  following.  I.  The 
ivasfolia,  or  African  tree-groundfel,  is  a  native  of  the 
Cape  of  Good  Hope,  as  alfo  of  Peru  and  other  warm 
parts  of  America.  It  grows  to  the  height  of  five  or  fix 
feet ;  and  though  there  is  little  beauty  in  the  flower, 
has  been  long  admitted  into  the  gardens  of  the  curious. 
It  is  pretty  hardy,  and  will  live  abroad  in  moderate 
winters  in  England,  but  is  ufuallykept  in  green-houfes 


and  placed  abroad  only  in  fummer.  It  may  be  propa- 
gated either  by  cuttings  or  feeds,  which  ripen  well 
in  this  country.  2.  The  Halimifolia,  or  Virginia 
groundfel-tree,  is  a  native  of  Virginia  and  other  parts 
of  North-America.  It  grows  about  feven  or  eight  feet 
high,  with  a  crooked  Ihrubby  ftem  ;  and  flowers  in 
October:  the  flowers  are  white,  and  not  very  beauti- 
ful ;  but  the  leaves  continuing  green,  has  occafioned 
this  Ihrub  to  be  admitted  into  many  curious  gardens. 
It  may  be  propagated  by  cuttings  ;  and  will  live  very 
well  in  the  open  air,  though  fevere  frofls  will  fometimet 
deftroy  it. 

BACCHI,  in  mechanics,  a  kind  of  ancient  ma- 
chines, inform  of  goats,  nfed  by  Jupiter,  in  his  wars 
againft  the  giants.  Rudbeck  defcribes  two  kinds  of 
bacchi,  one  made  like  the  battering-ram,  wherewith 
Jupiter  demoliihed  the  enemy's  fortifications;  the 
other  contrived  to  caft  fire  out  of,  from  whence  the 
Greeks  are  conjectured  to  have  framed  their  idea  of 
chimera. 

BACCHIC,  fomething  relating  to  the  ceremonies 
of  Bacchus.  The  celebrated  intaglio,  called  Michael 
Angelo's  ring,  is  a  reprefentation  of  a  bacchicfeaft. 

Bacchic  Jong,  is  fometi  mes  ufed  for  a  chanfan  a  boire, 
or  composition  to  infpire  jollity.  But  in  a  more  proper 
fenfe,  it  is  restrained  to  a  dithyrambic  ode  or  hymn. 

BACCHINI  (Benedict),  a  Benedictine  monk,  and 
one  of  the  moft  learned  men  in  his  time,  was  born  at 
Borgo  San  Domino  in  1651 ;  and  wrote  a  great  num- 
ber of  books  in  Latin  and  Italian,  the  moft  confider- 
able  of  which  is  a  Literary  Journal.  He  died  at  Bo- 
logna in  1 721,  aged  70. 

BACCHIUS,  a  follower  of  Ariftoxenus,  fuppofed 
by  Fabricius  to  have  been  tutor  to  the  emperor  Marcus 
Antoninus,  and  confequently  to  have  lived  about  A.  C. 
140.  He  wrote  in  Greek  a  very  fliort  introduction  to 
mufic  in  dialogue,  which,  with  a  Latin  tranflation 
thereof,  Meibomius  has  publifhed.  It  feems  it  was 
firft  publifhed  in  the  original  by  Merfennus,  in  his 
Commentary  on  the  firft  fix  chapters  of  Genefis;  and 
that  afterwards  he  publifhed  a  tranflation  of  it  in  French, 
which  Meibomius,  in  the  preface  to  his  edition  of  the 
ancient  mufical  authors,  cenfures  as  being  grofsly  er- 
roneous. 

Bacchius,  in  ancient  poetry,  a  kind  of  foot  com- 
pofed  of  a  fliort  fyllable,  and  two  long  ones;  as 
the  word  [avarl].  It  takes  its  name  from  the  god 
Bacchus,  becaufe  it  frequently  entered  into  the  hymns 
compofed  in  his  honour.  The  Romans  called  it  like- 
wife  tenotrius,  tripoditis,  fait  am. 

BACCHUS,  in  Heathen  mythology,  t>e  god  of 
wine,  with  whofe  fabulous  adventures  every  fchool-boy 
is  acquainted.  This  perfonage  is  feldom  named  in 
modern  times,  but  as  a  fenfnal  enconrager  of  feaft  and 
jollity;  buthe  was  regarded  in  a  more  refpecfable  light 
by  the  ancients,  who  worshipped  him  in  different  coun- 
tries under  the  following  appellations:  In  Egypr,  he 
was  called  Ofiris;  in  Myfia,  Fanacts ;  in  India;  Di- 
enyfius  ;  Liber,  throughout  the  Roman  dominions ;  A- 
doneus,  in  Arabia  ;  and  Pentbeus,  by  the  Lucanians. 
Mythologifts  furnifh  reafons  for  all  thefe  different  names 
given  to  the  fame  god,  which  may  be  feen  in  the  fecond 
volume  of  Banitr's  Mythology. 

It  is  natural- to  fuppofe  that  the  Greeks  and  Romans, 
as  ufual,  bellowed  upon  the  one  Bacchus  which  they 

wor- 


BAG 


t    7 


Baceho*  worlhipped,  the  feveral  actions  and  attributes  of  the 
„  '  many  divinities  known  by  that  name,  and  by  other  e- 
quivalent  denominations  in  different  countries.  How- 
ever, antiquity  chiefly  diflinguilhed  two  gods  under 
the  title  of  Bacchus:  that  of  Egypt,  the  fon  of  Am- 
nion, and  the  fame  as  Oiiris  ;  and  that  of  Thebes  in 
Bceotia,  the  fon  of  Jupiter  and  Semele. 

The  Egyptian  Bacchus  was  brought  up  at  Nyfa,  a 
^  city  of  Arabia  Felix,  whence  he  acquired  the  name  of 
Diony pus,  or  the  God  of  Nyfa  ;  and  this  was  the  con- 
queror of  India.  Though  this  Bacchus  of  the  Egyp- 
tians was  one  of  the  eider  gods  of  Egypt,  yet  the  fon 
of  Semele  was  the  youngeft  of  the  Grecian  deities. 
Diodorus  Siculns  tells  us,  that  Orpheus  firft  deified  the 
fon  of  Semele  by  the  name  of  Bacchus,  and  appointed 
his  ceremonies  in  Greece,  in  order  to  render  the  family 
of  Cadmus,  the  grandfather  of  the  Grecian  Bacchus, 
illuftrions. 

The  great  Bacchus,  according  to  Sir  Ifaac  Newton, 
flo'irilhed  but  one  generation  before  the  Argonautic 
expedition.  This  Bacchus,  fays  Hermippus,  was  po- 
tent at  fea,  conquered  eaftward  as  far  as  India,  re- 
turned in  triumph,  brought  his  army  over  the  Helle- 
fponr,  conquered  Thrace,  ami  left  niulic,  dancing,  and 
poetry  there.  And,  according  to  Diodorus  Siculus, 
it  was  the  fori  of  Semele  who  invented  farces  and 
theatres,  and  who  firfl  eftabliflied  a  mufic-fchool,  .ex- 
empting from  all  military  functions  fuch  muficians  as 
difcovered  great  abilities  in  their  art ;  on  which  ac- 
count, fays  the  fame  author,  muficians  formed  into 
companies  have  fincc  frequently  enjoyed  great  privi- 
leges. 
*mfory»f  Dr  Bnrney  *  obferves,  that  the  dithyrambics  which 
MS'C-  gave  birth  to  dramatic  reprefentations,  are  as  ancient 
"?*'  et  as  the  worfhip  of  Bacchus  in  Greece;  and  there  is 
little  doubt  but  that  the  ceremonies  of  his  myfteries 
gave  rife  to  the  pomp  and  illnfions  of  the  theatre. 
Many  of  the  moft  fplendid  exhibitions  upon  the  ftage 
for  the  entertainment  of  the  people  of  Athens  and 
Rome,  being  performed  upon  the  feftivals  of  Bacchus, 
gave  occafion  to  the  calling  all  thofe  that  were  em- 
ployed in  them,  whether  for  finging,  dancing,  or  re- 
citing, fervants  of  Bacchus. 

Paufanias,  in  his  Attics,  fpeaks  of  a  place  at  Athens 
Confecrated  to  Bacchus  the  finger;  thus  named,  he 
fays,  for  the  fame  reafon  as  Apollo  is  called  the  chief 
and  conductor  of  the  mufes.  Whence  it  (hould  feem 
that  Bacchus  was  regarded  by  the  Athenians  not  only 
as  the  god  of  wine,  but  of  fong  ;  and  it  muft  be  owned, 
that  his  followers,  in  their  cups,  have  been  much  in- 
clined to  finding  ever  fince.  Indeed  we  are  certain, 
that  in  none  of  the  orgies,  procefRons,  triumphs,  and 
feftivals,  inflituted  by  the  ancients  to  the  honour  and 
memory  of  this  prince  of  bons  nivalis,  mufic  was  for- 
gotten, as  may  be  ftill  gathered  from  ancient  fcnlpture, 
where  wefind  not  only  that  muficians,  male  and  female, 
regaled  him  with  the  lyre,  the  flute,  and  with  fong; 
but  that  he  was  accompanied  by  fawns  and  fatyrs  play- 
ing upon  timbrels,  cymbals,  bagpipes,  and  horns: 
thefe  Suidas  calls  his  minftrels ;  and  Strabo  gives 
them  theappellations  of  Bacchi,  Sileni,  Satyri,  Baccha, 
Lenee,Thya,  Mamiilones,  Naiades,  Nyniphte,  and  Tityri. 
Thefe  reprefentations  have  furnimed  /objects  for  the 
fineft  remains  of  ancient  fculpture ;  and'  the  moft  ve- 


H 


17    ]  B  A  C 

luptuous  paflages  of  ancient  poetry  are  defcriptions  of  Baccfcy- 
the  orgies  and  feftivals  of  Bacchus.     See  Orgia.  hdes 

BACCHYLIDES,  a  famous  Greek  poet,  was  the         II 
nephew  of  Sivnonides,  and  the  cotemporary  and  rival  ,  , 

of  Pindar.  Both  fnng  the  victories  of  Hicro  at  the 
public  games.  Befides  odes  to  athletic  victors,  he  was 
author  of  Love  Verfes;  Profodics;  Dithyrambics; 
Hymns;  Paeans;  Hyporchemcs;  Parthenia,  or  fongs- 
to  be  fung  by  a  chorus  of  virgins  at  feftivals.  The 
chronology  of  Eufebius  places  the  birth  of  Bacchylides 
in  the  82d  Olympiad,  about  450  B.  C 

BACCIO,  or  Baccius,  (Andrew),  a  celebrated 
phyfician  of  the  16th  century,  born  a^  St  Elpideo. 
He  practifed  phyfic  at  Rome  with  great  reputation, 
and  was  firft  phyfician  to  pope  Sixtus  V.  The  moft 
fcarcc  and  valuable  of  his  works  are,  1.  De  thermis. 
2.  De  naturals  vinorinu  hiftoria.  3.  De  venenis  et  an- 
tidotis.     4.  De  gemmis  ac  lafidibus  prttiofis. 

Baccio  (Fra.  Bartolomeo),  called  Bartelemi  di  S* 
Marco,  a  celebrated  painter  of  hiftory  and  portrait, 
was  born  at  Savignano  near  Florence  in  1469,  and 
was  a  difciple  of  Cofumo  Rofelli ;  but  his  principal 
knowledge  in  the  art  of  painting  was  derived  from 
Leonardo  da  Vinci.  He  underflood  the  true  principles 
of  delign  better  than  moft  mafters  of  his  time,  and 
was  alfo  a  confiderable  painrer  in  perfpective  ;  which 
induced  Raphael  to  have  recourfe  to  him  after  he  had 
quitted  the  fclfyc-l  of  Perugino ;  and  under  his  direc- 
tion likewife  Raphael  ftudied  the  art  of  managing  and 
uniting  colours,  as  well  as  the  rules  of  perspective. 
Some  years  after  the  departure  of  Raphael  from  Flo- 
rence, Baccio  vifited  Rome  ;  and  by  the  obfervations 
he  made  on  the  antiques,  and  the  works  of  Raphael 
which  were  then  the  admiration  of  the  whole  world, 
he  was  extremely  improved,  and  inanifefted  his  ac- 
quired abilities  by  a  picture  of  S.  Sebaftian,  which  he 
finiftied  at  his  return  to  Florence.  It  was  fo  well 
defigned,  fo  naturally  and  beautifully  coloured,  and 
had  fo  ftrong  an  expeffion  of  pain  and  agony,  that 
it  was  removed  from  the  place  where  it  was  pub- 
licly feen  (in  the  chapel  of  a  convent),  as  it  had 
been  obferved  to  have  made  too  ftrong  an  impref- 
fion  on  the  imaginations  of  many  women  who  beheld 
it.  He  was  very  laborious,  and  made  nature  his  per- 
petual fttidy  ;  he  defigned  the  naked  correctly  ;  his  fi- 
gures had  a  great  deal  of  grace,  and  his  colouring  was 
admirable.  He  is  accounted  to  have  been  the  firft  in- 
ventor of  that  machine  called  a  layjuan  by  the  artiffs, 
and  which  to  this  day  is  in  general  ufe.  Upon  that 
he  placed  his  draperies,  to  obferve  with  greater  exaet- 
nefs  their  natural  and  their  more  elegant  folds.  A 
capital  picture  of  the  afcenfion  by  Baccio,  is  in  the 
Florentine  collection.     He  died  in  151 7. 

BACHELOR,  or  Batcheior,  a  common  term 
for  a  man  not  married,  or  who  is  yet  in  a  ftate  of  celi- 
bacy.— The  Roman  cenfors  frequently  impofed  fines  on 
old  bachelors.  Dion  HalicarnafTens  mentions  an  old 
conftitntion,  by  which  all  perfons  of  full  age  were  ob- 
liged to  marry.  But  the  moft  celebrated  law  of  this- 
kind  was  that  made  under  Augnftus,  called  the  lex 
Julia  de  maritandis  ordinibus ;  by  which  bachelors 
were  made  incapable  of  legacies  or  inheritances  by  will, 
unlefs  from  their  near  relations.     This  brought  man 
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Bachelor,    much  for  the  like  of  railing  heirs  to  their  own  eftates, 

' « '  &i  to  make   themfelves  capable  of  inheriting  thofe  of 

other  men. — The  rabbins  maintain,  that,  by  the  laws 
of  Miles,  everybody,  except  fome  few  particulars,  is 
obliged  in  confeience  to  marry  at  20  years  of  age :  this 
makes  one  of  their  61 3  precepts.  Hence  thofe  maxims 
fo  frequent  among  their  cafuifts,  that  he  who  does  not 
take  the  necellary  meafures  to  leave  heirs  behind  him, 
is  not  a  man,  but  ought  to  be  reputed  a  homicide. — 
Lycurgus  was  not  more  favourable :  by  his  laws, 
bachelors  are  branded  with  infamy,  excluded  from  all 
offices  civil  and  military,  and  even  from  the  fliows  and 
public  fports.  At  certain  feafts  they  were  forced  to 
appear,  to  be  expofed  to  the  public  derilion,  and  led 
round  the  market-place.  At  one  of  their  feafts,  the 
women  led  them  in  this  condition  to  the  altars,  where 
they  obliged  them  to  make  amende  honourable  to  nature, 
accompanied  with  a  number  of  blows  and  lafhes  with 
arod  at  difcretion.  To  complete  the  affront,  they  forced 
them  to  fing  certain  fongs  compofed  in  their  own  deri- 
-  fion. — The  Chriflian  religion  is  more  indulgent  to  the 
bachelorfUte :  the  ancient  church  recommended  it  as  in 
fome  circumftances  preferable  to,  and  more  perfect  than, 
the  matrimonial.  In  the  canon  law,  we  find  injunctions  on 
bachelors,  when  arrivedat  puberty,  either  tomarry  orto 
turn  monks  and  profefs  chattily  in  earneft. — In  England, 
there  was  a  tax  on  bachelors,  after  25  years  of  age, 
12  1.  10s.  for  a  duke,  a  common  perfon  is.  by  7  Wil. 
III.  1695.  In  Britain,  at  prefent,  they  are  taxed  by 
an  extra-duty  on  their  fervants.  Every  man  of  the 
age  of  21  years  and  upwards,  never  having  been  mar- 
ried, who  (hall  keep  one  male  fervant  or  more,  mall 
pay  1 1.  5  s.  for  each  above  or  in  addition  to  the  ordi- 
nary duties  leviable  for  servants.  Everyman  of  the 
age  of  21  years  and  upwards,  never  having  been  mar- 
ried, keeping  one  female  fervant,  ihall  pay  2  s.  6  d.  in 
addition  to  the  former  2s.  6  d. ;  5  s.  in  addition  for 
each,  if  he  has  two  female  fervants;  and  10s.  in  ad- 
dition for  each  for  three  or  more  female  fervants. 

Bachelor,  was  anciently  a  denomination  given  to< 
thofe  who  had  attained  to  knighthood,  but  had  not  a 
number  of  vallate  fufficient  to  have  their  banner  carried 
before  them  in  the  field  of  battle;  or  if  they  were  not 
of  the  order  of  Bannerets,  were  not  of  age  to  difplay 
their  own  banner,  but  obliged  to  march  to  battle  un- 
der another's  banner.  It  was  alfoa  title  given  to  young 
cavaliers,  who,  having  made  their  firft  campaign,  re- 
ceived the  military  girdle  accordingly.  And  it  ferved 
to  denominate  him  who  had  overcome  another  in  a  tour- 
nament, the  firft  time  he  ever  engaged. — The  word 
hachelor,  in  a  military  fenfe,  is  derived  by  Cujas  from 
buccellarius,  a  kind  of  cavalry,  anciently  in  great  efteem. 
Du  Cange  deduces  it  from  baccalaria,  a  kind  of  fees 
or  farms,  confiding  of  ftveral  pieces  of  ground,  each 
whereof  contained  12  acres  or  as  much  as  two  oxen 
would  plough;  the  polfehbrs  of  which  baccalaria  were 
called  bachelors.  Cafeneuve  and  Altaferra  derive  ba- 
chelor from  bacillus  or  bacillus,  "  a  llafF,"  becaufe  the 
young  cavaliers  exercifed  themfelves  in  fighting  with 
ftaves.  Martinius derives  it  from  baccalaureus,  i.  e.  bac- 
ca  laurea  donaius,  in  allufion  to  the  ancient  cuftom  of 
crowning  poets  with  laurel,  bacus  lauri,  as  was  the 
cafe  with  Petrarch  at  Rome  in  1341.  Alciat  and 
Vivcsareof  the  fame  opinion:  nor  is  this  etymology 
improbable. 


Knights- B achelors,  the  moft  ancient, but  theloweft  Bachelor. 

order  of  knights  in  England;  known  by  the  name  of  "* — * 

knights  only.  They  are  ftyled  knights  bachelors,  either 
(according  to  fome)  as  denoting  their  degree,  quafi  bas 
chevaliers;  or,  according  to  others,  becaufe  this  title 
does  not  defcend  to  their  pofterity. 

The  cuftom  of  the  ancient  Germans  was  to  give 
their  young  men  a  fhield  and  a  lance  in  the  great  coun-  ■ 
cil:  this  was  equivalent  to  the  toga  virilis  of  the  Ro- 
mans. Before  this,  they  were  not  permitted  to  bear 
arms,  but  were  accounted  as  part  of  the  father's  houfe- 
hold;  after  it,  as  part  of  the  public.  Eence  fome  de- 
rive the  ufage  of  knighting,  which  has  prevailed  all 
over  the  weftern  world,  fince  its  reduction  by  colonies, 
from  thofe  northern' heroes.  Knightsare  called  in  La- 
tin equites  aurati :  aurati,  from  the  gilt  fpurs  they 
wore;  and  equites,  becaufe  they  always  ferved  onhorfe- 
back  :  for  it  is  obfervable,  that  almoft  all  nations  call 
their  knights  by  fome  appellation  derived  from  an 
horfc.  They  are  alfo  called  in  our  law  milites,  becaufe 
they  formed  apart,  or  indeed  the  whole,  of  the  royal 
army,  in  virtue  of  their  feodal  tenures  ;  one  condition 
of  which  was,  that  every  one  who  held  a  knight's  fee 
(which  in  Henry  II. 's  time  amounted  to  2o\.  per  an- 
num) was  obliged  to  be  knighted,  and  attend  the  king 
in  his  wars,  or  pay  a  fine  for  his  non-compliance.  The 
exertion  of  this  prerogative,  as  an  expedient  to  raife 
money  in  the  reign  of  Charles  I.  gave  great  offence, 
though  warranted  by  law  and  the  recent  example  of 
Queen  Elizabeth.  At  the  Reftoration,  it  was',  to- 
gether with  all  other  military  branches  of  the  feodat 
law,  aboliihed:  and  it  now  only  exifts  as  an  honorary 
title;  though,  on  account  of  its  indifcriminate  attain- 
ment, not  very  generally  regarded.  It  isconferred  in- 
difcriminately  upon  gownfmen,  burghers,  and  phyfi- 
cians,  by  the  king's  lightly  touching  the  perfon,  who 
is  then  kneeling,  on  the  right  moulder  with  a  drawn 
fword,  and  faying,  Rife,  Sir.  See  the  articles  Knight 
and  Nobility.    " 

Bachelors,  inan  univerfity  fenfe,  are  perfonsthat 
have  attained  to  the  baccalaureate,  or  who  have  taken 
the  firft  degree  in  the  liberal  arts  and  fciences. 

The  degree  of  bachelor  was  firft  introduced  in  the 
13th  century  by  Pope  Gregory  IX.  but  it  remains  ftill 
unknown  in  Italy.  At  Oxford,  before  a  perfon  is  in- 
titled  to  the  degree  of  bachelor  of  arts,  he  mult  have 
ftndied  there  four  years  ;  three  years  more  to  become 
mafter  of  arts;  and  feven  more  to  commence  bachelor 
of  divinity. — At  Cambridge,  to  commence  bachelor 
of  arts,  he  muft  have  been  admitted  near  four  years  ; 
and  above  three  years  more  before  he  commences  mafter; 
and  feven  more  ftill  to  become  bachelor  of  divinity. 
He  may  commence  bachelor  of  law  after  having  ftudied 
it  fix  years. — At  Paris,  to  pafs  bachelor  in  theology, 
a  perfon  muft  have  ftudied  two  years  in  philofophy 
and  three  years  in  theology,  and  held  two  acts  of  ex- 
amination in  the  Sorbonne. — Bachelors  in  the  canon 
law  are  admitted  after  two  years  ftudy  in  the  fame,and 
fuftaining  an  act  according  to  the  forms.  A  bachelor 
of  phyfic  muft  have  ftudied  two  years  in  medicine  after 
having  been  four  years  mafter  of  arts  in  the  univerfity, 
and  have  flood  an  examination;  after  which  he  is  in- 
verted with  the  fur,  in  order  to  be  licenfed. — In.  the 
univerfity  of  Paris,  before  the  foundation  of  divinity- 
profefTorfhips,  thofe  who  had  ftudied  divinity  fix  years 
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Bachelors  were  admitted  to  go  through  their  courfe,  whence 
they  were  called  baccalarii  airfares ;  and  as  there  were 
^  two  courfes,  the  firfl  employed  in  explaining  the  Bible 
during  three  fucceffive  years,  the  fecond  for  explain- 
ing the  mailer  of  the  fentences  for  one  year,  thofe 
who  were  in  the  Bible-courfe  were  called  baccalarii 
Biblici,  and  thofe  arrived  at  the  fentences  baccalarii 
fententiarii.  And,  laftly,  thofe  who  had  gone  through 
both  were  denominated  baccalarii  formati,  or  formed 
bachelors. 

At  prefent,  formed  bachelor  denotes  a  perfon  who 
has  taken  the  degree  regularly  after  the  due  courfe  of 
ftudy  and  exercifes  required  by  the  ftatutes  ;  by  way 
of  oppoiition  to  a  current  bachelor,  who  is  admitted  in 
the  way  of  grace,  or  by  diploma. 

We  alfo  find  mention  of  bachelors  of  the  church, 
baccalarii  ecclefia.  The  bilhop  with  his  canons  and 
baccalarii,  cum  confilio  et  confenfu  omnium  canonicorum 
fuorum  ct  baccalariorum. 

Bachelors,  in  the  Livery  companies  of  London, 
are  thofe  not  yet  admitted  to  the  livery.  Thefe  com- 
panies generally  confift  of  a  mafter,  two  wardens,  the 
livery,  and  the  bachelors,  who  are  yet  but  in  expec- 
tation of  dignity  in  the  company,  and  have  their  func- 
tion only  in  attendance  on  the  mafler  and  wardens. 
They  are  alfo  called  yeomen. 

Bachelor  is  alfo  a  name  given  in  the  fix  compa- 
nies of  merchants  at  Paris  to  the  elders,  and  fuch  as 
having  ferved  the  offices,  have  a  right  to  be  called  by 
the  maflers  and  wardens  to  be  prefent  with  them,  and 
affift  them  in  fome  of  the  functions,  particularly  in  what 
relates  to  the  chef-d'osuvres  or  mailer-pieces,  of  fuch  as 
are  candidates  for  being  admitted  matters. 

BACHERAC,  a  town  of  the  Palatine  of  the  Rhine, 
fituated  on  the  weftern  fhore  of  that  river,  in  E.  Long. 
7°.  and  N.  Lat.  58  °.  It  is  remarkable  for  excellent 
wine,  from  thence  called  Bacherac. 

BACHIAN,  one  of  the  Molucca  iflands,  belong- 
ing to  the  Dutch  ;  fituated  under  the  Equator,  in  E. 
Long.  1250. 

BACHU,  a  city  of  Shirvan  in  Perfia,  and  the  bell 
haven  in  the  Cafpian  fea.  It  is  defended  by  a  double 
wall,  as  alfo  by  a  ditch  and  redoubts,  made  by  the 
Ruffians  when  they  were  maflers  of  the  place.  It  had  a 
fumptuous  caftle,  but  it  is  reduced  to  a  ruinous  flate  by 
the  Ruffians.  Formerly  many  merchants  refided  here, 
and  carried  on  a  conliderable  traffic  in  raw  filk  ;  but 
that  commerce  is  now  given  up.  All  the  country 
round  is  much  impregnated  with  fulphur,  which  ren- 
ders the  waoer  very  unpleafant.  The  neighbourhood 
of  this  city  fupplies  the  countries  adjacent  with  naph- 
tha, brimflone,  and  rock-falt;  and  is  the  only  place 
thereabouts  which  produces  faffron.  Round  Bachu  are 
feveral  very  fleep  craggy  mountains,  on  which  are 
ftrong  watch  towers.     E.  Long.  49.  5.  N.  Lat.  40.  o 

BACK,  BACK-Bone,  orSpiNE.  See  Anatomy,  n°  30. 

Back,  in  the  menage,  and  among  farriers.  Ahorfe's 
back  fhould  be  (traight,  not  hollow,  which  is  called 
faddle-backed :  horfes  of  this  kind  are  generally  light, 
and  carry  their  heads  high,  but  want  in  ftrength  and 
fervice.     A  horfe  with  a  weak  back  is  apt  to  ftumble. 


In  the  French  riding-fchools,  to  mount  a  horfe  a  dos, 
is  to  mount  him  bare-backed,  without  a  faddle. 

Back-C 'amnion;  an  ingenious  game  played  with  dice, 
upon  a  table,  by  two  perfons. 

Manner  of  playing  the  game.  The  table  is  divided 
into  two  parts,  upon  which  there  are  24  black  and 
white  fpaces,  called  points.  Each  adverfary  has  ij 
men,  black  and  white,  to  diflinguim  them  -,  and  they 
are  difpofed  of  in  the  following  manner  :  Suppofing 
the  game  to  be  played  into  the  right-hand  table,  two 
are  placed  upon  the  ace  point  in  the  adveifary's  table, 
five  upon  the  fix  point  in  the  oppofite  table,  three  up- 
on the  cinque  point  in  the  hithermoft  table,  and  five 
on  the  fix  point  in  the  right-hand  table.  The  grand 
object  in  this  game  is  for  each  player  to  bring  the  men 
round  into  his  right-hand  table,  by  throwing  with  a 
pair  ot  dice  thofe  throws  that  contribute  towards  it, 
and  at  the  fame  time  prevent  the  adverfary  doing  the 
like.  The  firfl  belt  throw  upon  the  dice  is  elteemed 
aces,  becaufe  it  flops  the  fix  point  in  the  outer  table, 
and  fecures  the  cinque  in  the  thrower's  table;  whereby 
the  adverfary's  two  men  upon  the  thrower's  ace  point 
cannot  get  out  with  either  quatre,  cinque,  or  fix.  This 
throw  is  an  advantage  often  given  to  the  antagonift  by 
the  fuperior  player. 

When  he  carries  his  men  home  in  order  to  lofe  no 
point,  he  is  to  carry  the  mofl  diftant  man  to  his  ad- 
verfary's bar  point,  that  being  the  firfl  ftage  he  is  to 
place  it  on  ;  the  next  ftage  is  fix  points  farther,  viz. 
in  the  place  where  the  adverfary's  five  men  are  firfl 
placed  out  of  his  tables.  He  muft  go  on  in  this  me- 
thod till  all  his  men  are  brought  home,  except  two, 
when  by  lofing  a  point,  he  may  often  fave  the  gammon, 
by  throwing  two  fours  or  two  fives. 

When  a  hit  is  only  played  for,  he  fhould  endeavour 
to  gain  either  his  own  or  adverfary's  cinque  point ; 
and  if  that  fails  by  his  being  hit  by  the  adverfary,  and 
he  finds  him  forwarder  than  himfeif,  in  that  cafe  he 
muft  throw  more  men  into  the  adverfary's  tables; 
which  is.  done  in  this  manner:  He  muft  put  a  man 
upon  his'cinqiie  or  bar  point  ;  and  if  the  adverfary  ne- 
glects to  hit  it,  he  may  then  gain  a  forward  game  in- 
ftead  of  a  back  game :  but  if  the  adverfary  hits  him, 
he  lhonld  play  for  a  back  game  ;  and  then  the  greater 
number  of  men  which  are  taken  up  makes  his  game 
the  better,  becaufe  by  thefe  means  he  will  preferve  his 
game  at  home  :  and  then  he  fhould  endeavour  to  gain 
both  his  adverfary's  ace  and  the  trois  points,  or  his  ace 
and  deuce  points,  and  take  care  to  keep  three  men 
upon  the  adverfary's  ace  point,  that  in  cafe  he  hits 
him  from  thence,  that  point  may  remain  flill  fecure 
to  himfeif. 

A  back  game  fhould  not  be  played  for  at  the  be- 
ginning of  a  fet,  becaufe  it  would  be  a  great  difadvan- 
tage,  the  player  running  the  rifk  of  a  gammon  to  wia 
a  fingle  hit. 

Rules  for  playing  at  fetting  out  all  the  throws  on  the 
dice,  when  the  player  is  to  play  for  a  gammon  or  for  a 
fingle  hit  (a),  i.  Two  aces  are  to  be  played  on  the 
cinque  point  and  bar  point,  for  a  gammon  or  for  a 
hit.     2.  Two  fixes,    to  be  played  on  the  adverfary's 
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Back-     bar  point  and  on  the  thrower's  bar  point,  for  a  gam- 
gammon,  mon  or  for  a  bit.     3-f  Two  trois,  to  be  played  on 

' " '  the  cinque  point,  and  the  other  two  on  the  trois  point 

in  his  own  tables,  for  a  gammon  only.  4.  f  Two 
deuces,  to  be  played  on  the  quatre  point  in  his  own 
tables,  and  two  to  be  brought  over  from  the  five  men 
placed  in  the  adverfary's  tables  for  a  gammon  only. 
5. -)■  Two  fours,  to  be  brought  over  from  the  five  men 
place  in  the  adverfary's  tables,  and  to  be  put  upon 
the  cinque  point  in  his  own  tables  for  a  gammon  only. 
6.  Two  fives,  to  be  brought  over  from  the  five  men 
placed  in  the  adverfary's  tables,  and  to  be  put  on  the 
trois  point  in  his  own  tables,  for  a  gammon  or  for  a 
hit.  7.  Size  ace,  he  muft  take  his  bar  point  for  a. 
gammon  or  for  a  hit.  8.  Size  deuce,  a  man  to  be 
brought  from  the  five  men  placed  in  the  adverfary's 
tables,  and  to  be  placed  in  the  cinque  point  in  his  own 
tables,  for  a  gammon  or  for  a  Int.  9.  Six  and  three, 
a  man  to  be  brought  from  the  adverfary's  ace  point,  as 
far  as  he  will  go,  for  a  gammon  or  for  a  hit.  10.  Six 
and  four,  a  man  to  be  brought  from  the  adverfary's 
ace  point,  as  far  as  he  will  go,  for  a  gammon  or  for  a 
hit.  11.  Six  and  five,  a  man  to  be  carried  from  the 
adverfary's  ace  point,  as  far  as  he  can  go,  for  a  gam- 
mon or  for  a  hit.  12.  Cinque  and  quatre,  a  man  to 
be  carried  from  the  adverfary's  ace  point,  as  far  as  he 
can  go,  for  a  gammon  or  for  a  hit.  13.  Cinque  trois 
to  make  the  trois  point  in  his  table,  for  a  gammon  or 
for  a  hit.  14.  Cinque  deuce,  to  play  two  men  from 
the  five  placed  in  the  adverfary's  tables,  for  a  gammon 
or  for  a  hit.  1 5.  f  Cinque  ace,  to  bring  one  man  from 
the  five  placed  in  the  adverfary's  tables  for  the  cinque, 
and  to  play  one  man  down  on  the  cinque  point  in  his 
own  tables  for  the  ace,  for  a  gammon  only.  16.  Quatre 
trois,  two  men  to  be  brought  from  the  five  place  in 
the  adverfary's  tables,  for  a  gammon  or  for  a  hit.  1 7. 
Oiiatre  deuce,  to  make  the  quatre  point  in  his  own 
tables,  for  a  gammon  or  for  a  hit.  18.  f  Quatre  ace, 
to  play  a  man  from  the  five  placed  in  the  adverfary's 
tables  for  the  quatre  ;  and  for  the  ace,  to  play  a  man 
down  upon  the  cinque  point  in  his  own  tables,  for  a 
gammon  only.  19.  -p  Trois  deuce,  two  men  to  be 
brought  fr,om  the  five  placed  in  the  adverfary's  tables, 
for  a  gammon  only.  20.  Trois  ace,  to  make  the  cinque 
point  in  his  own  tables,  for  a  gammon  or  for  a  hit.  21. 
-\  Deuce  ace,  to  play  one  man  from  the  five  men  placed 
in  the  adverfary's  table  for  the  deuce  ;  and  for  the  ace 
to  play  a  man  down  upon  the  cinque  point  in  his  own 
tables,  for  a  gammon  only.  22.  *  Two  trois,  two  of 
them  to  be  played  on  the  cinque  point  in  his  own 
tables,  and  with  the  other  two  he  is  to  take  the  quatre 
point  in  the  adverfary's  tables.  23.  *  Two  deuces, 
two  of  them  are  to  be  played  on  the  quatre  point  in 
his  own  tables,  and  with  the  other  two  he  is  to  take 
the  trois  point  in  the  adverfary's  tables.  By  playing 
thefe  two  cafes  in  this  manner,  the  player  avoids  being 
Unit  up  in  the  adverfary's  tables,  and  has  the  chance  of 
throwing  out  the  tables  to  win  the  hit. 

24.  *  Two  fours,  two  of  them  are  to  take  the  ad- 
verfary's cinque  point  in  the  adverfary's  tables,  and  for 
the  other  two,  two  men  are  to  be  brought  from  the 
five  placed  in  the  adverfary's  tables.  25.  *  Cinque  ace, 
the  cinque  (hould  be  phyed  from  the  five  men  placed 


in  the  adverfary's  tables,  and  the  ace  from  the  adver-     Bacle- 
fary's  ace  point.     26.  *  Quatre  ace,  the  quatre  to  be  gammo"- 
played  from  the  five  men  placed  in  the  adverfary's  ace  "~—v 
point.     27.  *  Deuce  ace,  the  deuce  to  be  played  from 
the  five  men  placed  in  the  adverfary's  tables,  and  the 
ace  from  the  adverfary's  ace  point. 

The  three  laft  chances  are  played  in  this  manner  ; 
becaufe  an  ace  laid  down  in  the  adverfary's  tables, 
there  is  a  probability  of  throwing  deuce  ace,  trois 
deuce,  quatre  trois,  or  fize  cinque,  in  two  or  three 
throws;  either  of  which  throws  fecures  a  point,  and 
gives  the  player  the  bell  of  the  hit. 

Cautions,  ire.  The  player  muff  underftand  by  the 
directions  given  to  play  for  a  gammon,  that  he  is  to 
make  fome  blots  on  purpofe,  the  odds  being  in  his  fa- 
vour that  they  are  not  hit;  but  if  it  mould  happen  that 
any  blot  is  hit,  as  in  this  cafe  there  will  be  three  men 
in  the  adverfary's  tables,  he  muft  then  endeavour  to  fe- 
cure  the  adverfary's  cinque,  quatre,  or  trois  point,  to 
prevent  a  gammon,  and  muft  be  very  cautious  of  his 
fourth  man's  not  being  taken  up. 

He  muft  not  crowd  his  game  at  any  time  if  he  can 
help  it;  that  is  to  fay,  he  lhould  not  put  many  men 
either  upon  the  trois  or  deuce  points  in  his  own  tables, 
being  the  fame  as  lofing  thofe  men  not  having  them 
in  play.  Befides,  by  crowding  the  game,  and  attempt- 
ing to  fave  a  gammon,  the  player  is  often  gammoned. 
His  game  being  crowded  in  his  own  tables,  the  adver- 
fary  has  room  to  play  as  he  thinks  proper. 

The  following  calculations  will  ihow  the  odds  of  en- 
tering a  fingle  man  upon  any  certain  number  of  points ; 
and  accordingly  the  game  (hould  be  played. 

It  is  neceffary  to  know  that  there  are  thirty-fix 
chances  upon  two  dice,  and  the  points  that  are  upon 
thefe  thirty-fix  chances  are  as  follow. 

Viz,  Points. 

4 

8 

12 

16 
20 
24 

22 
20 
18 
16 
14 
18 
16 
14 
12 
14 
12 
IO 
IO 

8 
6 

Divide  by  36)294(8 
and  it  proves,   that  upon  an  ave-  288 

rage  the  player  has  a  right  to  < 

8  points  each  throw.  6 

The 


2 

Aces 

2 

Deuces 

2 

Trois 

2 

Fours 

2 

Fives 

2 

Sixes 

6  And  5 

twice 

6 

And  4 

twice 

(>  And  3 

twice 

6 

And  2 

twice 

6  And  1 

twice 

5 

And  4 

twice 

5 

And  3 

twice 

S 

And  2 

twice 

5 

And  1 

twice 

4 

And  3 

twice 

4 

And  2  twice 

4 

And  1 

twice 

3 

And  2  twice 

3 

And  1 

twice 

2 

And  1  twice 
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B»ck-         The  chances  upon  two 
gammon,  gammon  are  as  follow. 
2  Sixes 
2  Fives 
2  Fours 
2  Trois 

2  Deuces 
f  2  Aces 

6  And  S  twice 
6  And  4  twice 
6  And  3  twice 
6  And  2  twice 

f  6  And  i  twice 
5  And  4  twice 
J  And  3  twice 
J  And  2  twice 

f  5  And  i  twice 
4  And  3  twice 
4  And  2  twice 

f  4  And  i  twice 

3  And  2  twice 
•f-  3  And  i  twice 
•f  2  And  i  twice 


dice  calculated  for  back-         The  odds  of  hitting  with  double  dice  are  as  follow. 

To  hit  upon     for   againft  for    ag. 

7  is      -     6  to  30     Or  about     -     I  to  5 

8  -     6       30  -  15 

9  -     5       31  -  16 

10  -     3       33  -  1     n 

11  -     2      34  -  1     17 

12  -     1       36  -  1     35 
How  to  find  out  the  odds  of  being  hit  upon  a  fix, 

by  the  tables  of  thirty-fix  chances. 

2  Sixes  ....  1 

2  Trois  ....  1 

2  Deuces  ....  1 

6  And  c  twice  ...  2 

6  And  4  twice  ...  2 

6  And  3  twice  2 

6  And  2  twice  ...  2 

6  And  1  twice  2 

5  And  1  twice  ...  2 

4  And  2  twice  2 

Which  deducted  from  36 


2 
2 
2 

2 

2 
2 
'2 
2 
2 
2 
2 
2 
2 
2 
2 

36 


As  it  may  feem  difficult  to  find  out  by  this  table  of 
thirty-fix  chances  what  are  the  odds  of  being  hit  upon  a 
certain  or  flat  die,  let  the  following  method  be  pur- 
fued. 

The  player  may  obferve  in  the  table  that  what  are 
thus  f  marked  are, 


f  2  Aces 

- 

1 

T  6  And  1  twice 

. 

2 

f  5  And  1  twice 

- 

2 

f  4  And  1  twice 

. 

2 

•f  3  And  1  twice 

- 

2 

\  2  And  1  twice 

- 

2 

Which  deducted  from 


Total  11 
-       "36 


There  remain  -  25 

So  that  it  appears  it  is  twenty-five  to  eleven  againfl 
hitting  an  ace  upon  a  certain  or  flat  die. 

The  above  method  holds  good  with  refpect  to  any 
other  flat  die.    For  example,  what  are  the  odds  of  en- 
tering a  man  upon  1,  2,  3,  4,  or  5  points? 
Anfwer. 


To  enter  it  upon  for     againft 

1  point  is  II   to  25     - 

2  points     20-16 

3  -         27-9 

4  -         32-4 

5  -         35  -     1 


for    ag. 

Or  about  4  to  9 

5      4 

3      1 

8      1 

35      1 


Back- 
gammon. 


The  following  table  mows  the  odds  of  hitting  with 
any  chance,  in  the  reach  of  a  fingle  die. 


To  hit  upon 
I  is  - 
2 
3 
4 
5 
6 


for     againft 

1 1  to  25     Or  about 


12 
14 
15 
15 
17 


24 
22 
21 
21 
19 


for  ag. 
4  to  9 
2 


1 

2 
5 
5 
8i 


3 
7 
7 
9* 


Vol.  II. 


There  remains  19 
By  which  it  appears  to  be  19  to  17  againft  being 
hit  upon  a  fix. 

The  odds  on  the  hits. 

2  Love  is  about                -                -  5  to  2 

2  to  1  is              -                 -                -  21 

1  Love  is             -                 -  3       2 

DireBions  for  the  player  to  bear  his  men.  If  a  player 
has  taken  up  two  of  the  adverfary's  men,  and  happens 
to  have  two,  three,  or  more  points  made  in  his  own 
tables,  he  fliould  fpread  his  men,  that  he  either  may 
take  a  new  point  in  his  tables,  or  be  ready  to  hit  the 
man  which  the  adverfary  may  happen  to  enter.  If  he 
finds  upon  the  adverfary's  entering,  that  the  game  is 
upon  a  par,  or  that  the  advantage  is  on  his  own  fide, 
he  fliould  take  the  adverfary's  man  up  whenever  he 
can,  it  being  2$,  to  11  that  he  is  not  hit:  except 
when  he  is  playing  for  a  fingle  hit  only  ;  then,  if  play- 
ing the  throw  otherwife  gives  him  a  better  chance  for 
it,  he  ought  to  do  it. 

It  being  five  to  one  againfl  his  being  hit  with  double 
dice,  he  fliould  never  be  deterred  from  taking  up  any 
one  man  of  the  adverfary's. 

If  he  has  taken  up  one  of  the  adverfary's  men,  and 
fliould  happen  to  have  five  points  in  his  own  tables, 
and  forced  to  leave  a  blot  out  of  his  tables,  he  fliould 
endeavour  to  leave  it  upon  doublets  preferable  to  any 
other  chance,  becaufe  in  that  cafe  the  odds  are  3J 
to  one  that  he  is  not  hit ;  whereas  it  is  only  1 7  to  one 
but  he  is  hit  upon  any  other  chance. 

When  the  adverfary  is  very  forward,  a  player  fhould 
never  move  a  man  from  his  own  quatre,  trois,  or  deuce 
points,  thinking  to  bear  that  man  from  the  point  where 
he  put  it,  as  nothing  but  high  doublets  can  give  him. 
any  chance  for  the  hit.  Inftead  of  playing  an  ace  or  a 
deuce  from  any  of  thofe  points,  he  fliould  play  them 
from  his  own  fize  or  highefl:  points,  fo  that  throwing 
two  fives,  or  two  fours,  his  fize  and  cinque  points  be- 
ing eafed,  would  be  a  confiderable  advantage  to  him  ; 
4  Y  whereas 


Back- 
gammon. 
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whereas  had  they  been  loaded,  he  mull  have  been  o- 
bliged  to  play  otherwife. 

1  It  is  the  intereft  of  the  adverfary  to  take  up  the 
player  as  foon  as  he  enters.  The  blot  mould  be  left 
upon  the  adverfary's  loweft  point ;  that  is  to  fay,  up- 
on his  deuce  point,  rather  than  upon  his  trois  point; 
or  upon  his  trois  point  rather  than  his  quatre  point; 
or  upon  his  quatre  point  preferable  to  his  cinque  point, 
for  a  reafon  before  mentioned  ;  all  the  men  the  adver- 
fary plays  upon  his  trois,  or  his  deuce  points,  are  deem- 
ed loll,' being  greatly  out  of  play;  fo  that  thofe  men 
not  having  it  in  their  power  to  make  his  cinque  point, 
and  his  game  being  crowded  in  one  place  and  open  in 
another,  the  adverfary  mull;  be  greatly  annoyed  by  the 
player. 

If  the  player  has  two  of  the  adverfary's  men  ill  his 
tables,  he  has  a  better  chance  for  a  hit  than  if  he  had 
more,  provided  his  game  is  forwarder  than  that  of  his 
antagonift's  ;  for  if  he  had  three  or  more  of  the  adver- 
fary's men  in  his  tables,  he  would  ftand  a  worfe  chance 
to  be  hit. 

When  a  player  is  running  to  fave  the  gammon,  if 
he  mould  have  two  men  upon  his  ace  point,  andfeveral 
men  abroad,  although  he  fhould  lofe  one  point  or  two 
,in  putting  his  men  into  his  tables,  it  is  his  intereft  to 
leave  a  man  upon  the  adverfary's  ace  point,  becaufe  it 
will  prevent  his  adverfary  from  bearing  his  men  to  the 
greateft  advantage,  and  at  the  fame  time  the  player 
will  have  a  chance  of  his  adverfary's  making  a  blot, 
which  he  may  chance  to  hit.  However,  if  a  player 
finds  upon  a  throw,  that  he  has  a  probability  of  laving 
his  gammon,  he  ihonld  never  wait  for  a  blot,  as  the 
odds  are  greatly  againft  his  hitting  it,  but  mould  em- 
brace that  opportunity. 

How  to  calculate  the  odds  of  faving  or  winning  the 
gammon.  Suppofe  the  adverfary  has  fo  many  men 
abroad  as  require  three  throws  to  put  them  into  his 
tables,  and  at  the  fame  time  that  the  player's  tables 
are  made  up,  and  that  he  has  taken  up  one  of  the  ad- 
verfary's men;  in  this  cafe,  it  is  about  an  equal  wager 
that  the  adverfary  is  gammoned.  For  in  all  probability 
the  player  has  bore  two  men  before  he  opens  his  tables, 
and  when  he  bears  the  third  man,  he  will  be  obliged 
to  open  his  fize  or  cinque  point.  It  is  then  probable, 
that  the  adverfary  is  obliged  to  throw  twice  before  he 
enters  his  men  in  the  player's  tables,  twice  more  be- 
fore he  puts  that  man  into  his  own  tables,  and  three 
throws  more  to  put  the  men  which  are  abroad  into  his 
own  tables,  in  all  feven  throws.  Now  the  player  hav- 
ing 12  men  to  bear,  he  may  be  forced  to  make  an  ace 
or  a  deuce  twice  before  he  can  bear  all  his  men,  and 
confequently  will  require  feven  throwsin  bearing  them  ; 
fo  that,  upon  the  whole,  it  is  about  equal  whether  the 
adverfary  is  gammoned  or  not. 

Suppofe  a  player  has  three  men  upon  his  adverfary's 
ace  point  and  five  points  in  his  own  tables,  and  that 
the  adverfary  has  all  his  men  in  his  tables,  three  upon 
each  of  his  five  higheft  points,  Has  the  player  a  pro- 
bability of  gammoning  his  adverfary  or  not? 


For  bearing  three  men  from  his  6th 

point  is 
From  his  jth  point 


Points* 
18 

32 
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Carried  forward 
From  his  4th  point  ... 

From  his  3d  point 
From  his  2d  point 

In  all  60 

Bringing  his  three  men  from  the  adverfary's 
ace  point  to  his  iize  point  in  his  own  ta- 
bles, being  18  points  each,  and  making 
together.  54 

There  muft  remain        ...  6 

It  is  plain  from  this  calculation,  that  the  player  has 
much  the  beft  of  the  probability  of  the  gammon,  ex- 
clulive  of  one  or  more  blots  which  the  adverfary  is  li- 
able to  make  in  bearing  his  men,  fuppofing  at  the 
fame  time  the  throws  to  be  upon  an  equality. 

Suppofe  two  blots  are  left,  cither  of  which  cannot 
be  hit  but  by  double  dice ;  one  muft  be  hit  by  throwing 
eight  and  the  other  by  throwing  nine;  fo  that  the  ad- 
verfary has  only  one  die  to  hit  either  of  them.  What 
are  the  odds  of  hitting  either  of  them  ?  The  chances 
of  two  dice  being  in  all  36 

The  chances  to  hit  8  are  6  and  2  twice  2 

5  and  3  twice  2 

2  Deuces  1 

2  Fours                 -                 -                 -  -           1 

The  chances  to  hit  9  are  6  and  3  twice          -  2 

5  And  4  twice                 -                 -  -           2 

2  Trois                   --•  1 


For  hitting,  in  all  -  -  II 

Chances  for  not  hitting,  remain  -  25 

So  that  the  odds  are  25  to  11  againft  hitting 

either  of  thefe  blots. 

This  method  may  be  taken  to  find  out  the  odds  of 
hitting  three,  four,  or  five  blots  upon  double  dice; 
or  blots  made  upon  double  and  fingle  dice  at  the  fame 
time.  After  knowing  how  many  chances  there  are 
to  hit  any  of  thofe  blots,  they  muft  be  added  all  together, 
and  then  fubtract  from  the  number  36,  which  are  the 
chances  of  the  two  dice,  and  the  qneftion  is  folved. 

A  critical  cafe  for  a  Back-game.  Suppofe  the  fore- 
game  to  be  played  by  A,  and  that  all  his  men  are 
placed  as  ufual ;  B  has  fourteen  of  his  men  placed  up- 
on his  adverfary's  ace  point,  and  one  upon  his  adver- 
fary's deuce  point,  and  B  is  to  throw.  Who  has  the 
beft  of  the  hit  ? — jfufwer :  A  has  the  beft  of  it,  gold 
to  filver:  becaufe,  if  B  does  not  throw  an  ace  to  take 
his  adverfary's  deuce  point,  which  is  25  to  11  againft 
him,  A  will  take  up  B's  men  in  his  tables,  either 
fmgly  or  to  make  points  ;  and  then  if  B  fecures  either 
A's  deuce  or  trois  point,  A  will  put  as  many  men 
down  as  poffible,  in  order  to  hit,  and  thereby  get  a 
back-game.  It  is  evident  that  the  back-game  is  very 
powerful;  confequently,  whoever  praftifes  it  muft  be- 
come a  greater  proficient  at  the  game  than  he  could  by 
any  other  means. 

Another  critical  cafe.  Suppofe  A  to  have  five  men 
placed  upon  his  fize  point,  as  many  upon  his  quatre 
point,  and  the  fame  number  upon  his  deuce  point,  all 
in  his  own  tables.  At  the  fame  time,  let  us  fuppofe 
B  to  have  three  men  placed  upon  A's  ace  point, 
as.  many  upon  A's  trois  point,  and   the  fame  number 

upon. 
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Back-  upon  A's  cinque  point,  in  his  own  tables,  and  three 
gammon.  nien  placed  as  ufual  out  of  his  tables.  Who  has  the 
"— "'  belt  of  the  hit  ? — Anfmer :  The  game  is  equal,  till  B 
has  gained  his  cinque  and  quatre  points  in  his  own  ta- 
bles;  which  if  he  can  effect,  and  by  playing  two  men 
from  A's  cinque  point,  in  order  to  force  his  adverfary 
to  blot  by  throwing  an  ace,  which  (hould  B  hit,  he  will 
have  the  beft  of  the  hit. 

A  cafe  ofcuriojhy  and  inftruflion ;  in  which  is  (hewn 
the  probability  of  making  the  hit  laft  by  one  of  the 
players  for  many  hours,  although  they  (hould  both  play 
as  fad  as  ufual. — Suppofe  B  to  have  bore  13  men,  and 
that  A  has  his  fifteen  men  in  B's  tables,  viz.  three 
men  upon  his  fize  point,  as  many  upon  his  cinque  point) 
three  upon  his  quatre  point,  the  fame  number  upon  his 
trois  point,  two  upon  his  deuce  point,  and  one  upon  his 
ace  point.  A  in  this  fituation  can  prolong  it,  as  a- 
forefaid,  by  bringing  his  ijmen  home,  always  fecur- 
ing  tix  clofe  points  till  B  has* entered  his  two  men, 
and  brought  them  upon  any  certain  point;  as  foon  as 
B  has  gained  that  point,  A  will  open  an  ace,  deuce, 
or  trois  point,  or  all  of  them;  which  done  B  hits  one 
of  them,  and  A  taking  care  to  have  two  or  three  men 
in  B's  tables,  is  ready  to  hit  that  man;  and  alfo  he 
being  certain  of  taking  up  the  other  man,  has  it  in  his 
power  to  prolong  the  hit  almoft  to  any  length,  pro- 
vided he  takes  care  not  to  open  fuch  points  as  two  fours, 
two  fives,  or  two  fixes,  but  always  to  open  the  ace, 
deuce,  or  trois  points,  for  B  to  hit  him. 

A  critical  game  to  play.  Suppofe  A  and  B  place 
their  men  for  a  hit  in  the  following  manner  :  A  to  have 
three  men  upon  the  fize  point  in  his  own  tables,  three 
men  out  of  his  tables  upon  the  ufual  point,  and  nine 
men  upon  hisadverfary's  ace,  deuce,  and  trois  points; 
that  is,  three  upon  each;  and  fuppofe  B's  men  to  be 
placed  in  his  own  and  his  adverfary's  tables  in  the 
fame  order.  So  fituated,  the  beft  player  (hould  win 
the  hit.  The  game  being  fo  equal,  that  in  this  cafe 
the  dice  (hould  be  thrown  for.  Now  if  A  throws  firft, 
he  (hould  endeavour  to  gain  his  adverfary's  cinque 
point :  this  being  done,  he  (hould  lay  as  many  blots  as 
podible,  to  tempt  B  to  hit  him,  as  it  puts  him  back- 
ward, and  A  thereby  gains  an  advantage.  A  (hould 
always  endeavour  to  have  three  men  upon  each  of  his 
adverfary's  ace  and  deuce  points;  becaufe  when  B 
makes  a  blot,  thefe  points  will  remain  fecure,  and  when 
A  has  bore  five,  fix,  or  more  men,  A  yet  may  fecure 
fix  clofe  points  out  of  his  tables,  in  order  to  prevent  B 
from  getting  his  man  home,  at  which  time  he  Ihotild 
calculate  who  has  the  beft  of  the  hit.  If  he  finds  that 
B  is  foremoft,  he  (hould  then  try  to  lay  fuch  blots  as 
may  be  taken  up  by  his  adverfary,  that  he  may  have  a 
chance  of  taking  up  another  man,  in  cafe  B  lhould  hap- 
pen to  have  a  blot  at  home. 

Laws  of  Backgammon.  1.  If  a  man  is  taken  from 
any  point,  it  muft  be  played  ;  if  two  men  are  taken 
from  it,  they  alfo  muft  be  played.  2.  A  man  is  not 
fuppofed  to  be  played  till  it  is  placed  upon  a  point  and 
quitted.  3.  If  a  player  has  only  fourteen  men  in  play, 
there  is  no  penalty  inflicted,  becaufe  by  his  playing 
with  a  Ieffcr  number  than  he  isintitled  to,  he  plays  to 
a  difadvantage  for  want  of  the  deficient  man  to  make 
up  his  tables.  4.  If  be  bears  any  number  of  men  be- 
fore he  has  entered  a  man  taken  up,  and  which  of 
cuurfe  he  was  obliged  to  enter,  fuch  men  fo  borne  muft 


be  entered  again  in  the  adverfary's  tables  as  well  as  the 
man  taken  up.     5.  If  he  has  millaken  his  throw  and 
played   it,  and  his   adverfary  has  thrown,  it  is  not  in 
the  choice  of  either  of  the  players  to  alter  if,  unlefs  *. 
they  both  agree  fo  to  do. 

BACK-Painting,  the  method  of  painting  mezzo- 
tinto  prints,  palled  on  glafs,  with  oil-colours.  Sec 
Mezzotinto. 

The  art  confifts  chiefly  in  laying  the  print  upon  a 
piece  of  crown-glafs,  of  fuch  a  fize  as  fits  the  print. 

In  order  to  do  this,  take  your  print,  and  lay  it  in 
clean  water  tor  two  days  and  two  nighis,  if  the  print 
be  on  very  ftrong,  clofe,  and  hard  gummed  paper; 
but  if  upon  an  open,  foft,  fpungy  paper,  two  hours  will 
fometimes  fuffice,  or  more,  according  as  the  paper  is. 

The  paper  or  picture  having  been  fufficiently  foaked, 
take  it  out  and  lay  it  upon  two  fhects  of  paper,  and 
cover  it  with  two  more  ;  and  let  it  lie  [here  a  little  to 
fuck  out  the  moifture. 

In  the  mean  time,  take  the  glafs  the  picture  is  to  be 
put  upon,  and  fet  it  near  the  fire  to  warm  ;  take  Straf- 
burg  turpentine,  warm  it  over  the  fire  till  it  is  grown 
fluid,  then  with  a  hog's-hair  bruih  fpread  the  turpen- 
tine very  fmoothly  and  evenly  on  the  glafs. 

When  this  has  been  done,  take  the  mezzotinto  print 
from  between  the  papers,  and  lay  it  upon  the  glafs; 
beginning  firft  at  one  end,  rubbing  it  down  gently  as 
you  go  on,  till  it  lie  clofe,  and  there  be  no  wind  blad- 
ders between. 

Then,  with  your  fingers,  rub  or  roll  off  the  paper 
from  the  back  fide  of  the  print,  till  it  looks  black,  /.  e. 
till  you  can  fee  nothing  but  the  print,  like  a  thin  film, 
left  upon  the  glafs,  and  fet  it  by  to  dry. 

When  it  is  dry,  varnilh  it  over  with  fome  white  trans- 
parent varnilh,  that  the  print  may  be  feen  through  it; 
and  then  it  is  fit  for  painting. 

The  utmoft  care  will  be  neceflary  in  rubbing  or  roll- 
ing the  paper  of  the  print,  fo  as  not  to  tear  it,  efpe- 
cially  in  the  light  parts. 

Yon  may,  inftead  of  foaking  your  prints  two  days 
and  two  nights,  roll  them  up  and  boil  them  for  about 
two  hours,  more  or  lefs,  according  to  the  quality  of 
the  paper,  in  water;  and  that  will  render  it  as  fit  for 
rubbing,  rolling,  or  peeling,  as  the  other  way. 

This  being  done,  and  your  oil-colours  prepared, 
ground  very  fine,  and  tempered  very  ftiff,  lay  on 
the  back-fide  of  the  tranfparent  prims  fuch  colours 
as  each  particular  part  requires;  letting  the  maftcr- 
lines  of  the  print  (till  guide  your  pencil,  and  fo  each 
particular  colour  will  lie  fair  to  the  eye  on  the  oiher  fide 
of  the  glafs,  and  look  almoft  as  well  as  a  painted 
piece,  if  it  be  done  neatly. 

The  (hadows  of  the  print  are  generally  fufficient  for 
the  (hadow  of  every  colour;  but  if  you  have  a  mind 
to  give  a  (hadow  by  your  pencil,  then  let  the  fhadows 
be  laid  on  firft,  and  the  other  colours  afterward. 

In  laying  on  colours  in  this  kind  of  back-painting, 
yon  need  not  be  curious  as  to  the  laying  them  on 
fmooth.  This  is  not  at  all  requifite  here,  where  the 
chief  aim  is  only  to  have  the  colours  appear  well  on  the 
fore  fide  of  the  print ;  and  therefore  the  only  care  to 
be  ufed  in  this  work,  is  to  lay  the  colours  on  thick 
enough,  that  its  body  may  ftrike  the  colour  of  it  plainly 
through  the  glafs. 

BACK-Staj/'j    a  name  formerly  given  to  a  fea-qua- 
4  Y  2  drant 
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dram  invented  by  Captain  Davis:  becaufe  the  back  of 
the  artift  is  turned  towards  the  fun  at  the  time  of  ob- 
fervation.     See  Quadrant. 

BACK-Stays,  of  a  Ship,  are  ropes  belonging  to  the 
maiii-maft  and  fore-maft,  and  the  marts  belonging  to 
them  ;  ferving  to  keep  them  from  pitching  forwards  or 
overboard. 

BACK-Tack,  in  Scots  law  :  When  a  wadfetter,  in- 
stead of  poflefling  the  wadfet-lands,  grants  a  tack  there- 
of to  the  reverfer  for  payment  of  a  certain  fum  in  name 
of  tack-duty,  that  tack  is  called  a  back-tack. 

BACK-Worm.     See  Filanders. 

BACKER,  or  Barker,  (Jaques),  a  painter  of  hif- 
tory,  was  born  at  Antwerp  in  1530  ;  and  learned  the 
principles  of  painting  from  his  father,  who  was  an  ar- 
tift very  knowing  in  his  profeffion,  though  his  workb 
were  in  no  great  eftiination.  After  the  death  of  his 
father,  he  lived  in  the  houfe  of  Jacopo  Palermo,  a 
dealer  in  pictures,  who.avariciou(ly  took  care  to  keep 
him  inceflantly  employed,  and  fent  his  paintings  to 
Paris  to  be  difpofed  of,  where  they  happened  to  be  ex- 
ceedingly admired.  The  judicious  were  very  eager  to 
purchaSe  them ;  and  though  the  tranfaetor  fold  them 
at  a  great  price,  yet  the  poor  artift  was  not  propor- 
tionably  rewarded,  but  continued  in  the  fame  obfeure 
and  depreifed  condition.  His  merit,  indeed,  was  uni- 
verfally  allowed,  but  his  name,  and  the  narrownefs  of 
his  circumftances,  were  as  nniverfally  unknown.  He 
had  a  clean  light  manner  of  pencilling,  and  a  tint  of 
colour  that  was  extremely  agreeable. — He  died  in 
1560. 

BACKER,  or  Barker,  (Jacob),  painter  of  portrait 
and  hiftory,  was  born  at  Harlingen  in  1609,  but  fpent 
the  greatest  part  of  his  life  at  Amfterdam  ;  and  by  all 
the  writers  on  this  Subject,  he  is  mentioned  as  an  ex- 
traordinary painter,  particularly,  of  portraits,  which  he 
executed  with  ftrength,  fpirit,  and  a  graceful  refem- 
blaiice.  He  was  remarkable  for  an  uncommon  readi- 
nefs  of  hand  and  freedom  of  pencil ;  and  his  incredible 
expedition  in  his  manner  of  painting,  appeared  even 
in  one  portrait  of  a  lady  from  Haerlem,  that  he  paint- 
ed at  half  length,  which  was  begun  and  finiflied  in  one 
day,  though  he  adorned  the  figure  with  rich  drapery 
and  feveral  ornamental  jewels.  He  alfo  painted  hifto- 
rical  Subjects  with  good  fuccefs ;  and  in  that  ftyle  there 
is  a  fine  picture  of  Cimon  and  Iphigenia,  which  is  ac- 
counted by  the  connoiffeurs  an  excellent  performance. 
In  defigning  academy  figures  his  expreffion  was  fo  juft, 
and  his  outline  fo  correct,  that  he  obtained  the  prize 
from  all  his  competitors ;  and  his  works  are  ftill bought 
up  at  very  high  prices  in  the  Low  Countries.  In  the 
collection  of  the  Elector  Palatine  there  is  an  excellent 
head  of  Brouwer,  painted  by  this  mafter;  and  in  the 
Carmelites  church  at  Antwerp  is  preferved  a  capital 
picture  of  the  Laft  Judgment,  which  is  well  defigned 
and  well  coloured.     He  died  in  1651. 

BACKEREEL,  called  Bacqjuerelli,  (William) 
a  painter  of  hiftory,  was  born  at  Antwerp,  and  was 
a  difciple  of  Rubens,  at  the  fame  time  that  Van- 
dyck  was  educated  in  that  fchool.  When  each  of 
them  quitted  that  mafter  and  commenced  painters, 
Backereel  was  very  little  inferior  to  Vandyck,  if 
not  nearly  his  equal.  And  this  may  be  manifestly 
feen  in  the  works  of  the  former,  which  are  in  the 
church  of  the  AuguSlin  Monks  at  Antwerp;  where 


thoSe   two  great  artifts  painted  in  competition,  and  Bacthuy- 
both  were  praifed  for  their   merit  in  their  different       No- 
ways;   but    the    Superiority   was    never    determined'      y/~ ' 
in  favour  either  of  the  one  or  the  other.      He  had 
likewife    a   good    tafte   for    poetry ;    but,    by   exer- 
cifrng  that  talent  too   freely,    in    writing  Satires  a- 
gainft  the-  Jefuits,  thefe  ecclefiaftics  purfued  him  with 
unremitted  revenge,  till  they  compelled  him  to  fly  from 
Antwerp;  and  by  that  means  deprived  his  own  coun- 
try of  Such  paintings  as  would  have  contributed  to  its 
perpetual  honour. — Sandrart  took  notice,  that  in  his 
time  there  were  feven  or  eight  painters,  who  were 
very  eminent,  of  the  name  of  Backereel,  in  Italy  and 
the  Low  Countries. 

BACKHUYSEN  (Ludolph),  an  eminent  painter, 
was  born  at  Embden  in  1631,  and  received  his  earlieft 
instruction  from  Albert  Van  Everdingen ;  but  acquired 
his  principal  knowledge  by  frequenting  the  painting 
rooms  of  different  great  rnafters,  and  obferving  their 
various  methods  of  touching  and  colouring.  One  of 
thofe  rnafters  was  Henry  Dubbels,  whofe  understand- 
ing in  his  art  was  very  extenfive;  and  he  was  as  re- 
markably communicative  of  his  knowledge  to  others. 
From  him  Backhuyfen  obtained  more  real  benefit  thaw 
from  all  the  painters  of  his  time,  either  by  Studying 
their  works,  or  personally  converting  with  them.  His 
Subjects  were  fea-pieces,  Ships,  and  Sea-ports.  He  had 
not  practifed  very  long  when  he  became  the  object  of 
general  admiration ;  fo  that  even  his  drawings  were 
fought  after,  and  feveral  of  them  were  bought  up  at 
100  florins  a-piece.  It  was  obferved  of  him,  that 
while  he  was  painting,  he  would  not  fuffer  even  his 
moSt  intimate  friends  to  have  accefs  to  him,  left  his 
fancy  might  be  disturbed,  and  the  ideas  he  had  formed 
in  his  mind  be  interrupted.  He  Studied  nature  atten- 
tively in  all  her  forms;  in  gales,  calms,  Storms,  clouds, 
rocks,  Skies,  lights,  and  Shadows ;  and  he  exprefled 
every  Subject  with  fo  fweet  a  pencil,  and  fuch  transpa- 
rence and  luStre,  as  placed  him  above  all  the  artifts  of 
his  time  in  that  Style,  except  the  younger  Vandervelde, 
who  is  defervedly  eSteemed  the  firft  in  that  manner  of 
painting.  It  was  a  frequent  cuftom  with  Backhuyfen, 
whenever  he  could  procure  refolute  mariners,  to  go  to 
fea  in  a  Storm,  in  order  to  Store  his  mind  with  grand 
images,  directly  copied  from  nature,  of  fuch  fcenes  as 
would  have  filled  any  other  head  and  heart  with  terror 
and  difmay ;  and  the  moment  he  landed,  he  always  im- 
patiently ran  to  his  palette  to  Secure  thefe  incidents,  of 

which  the  traces  might  by  delay  be  obliterated He 

perfectly  understood  the  management  of  the  Chiaro- 
Scuro,  and  by  his  Skill  in  that  part  of  his  art,  he  gave 
uncommon  force  and  beauty,  to  his  objects.  He  ob- 
ferved Strictly  the  truth  of  perspective,  in  the  distances 
of  his  velfels,  thereceding  of  the  grounds  on  the  Shores, 
and  the  different  buildings  which  he  defcribed  in  the 
fea-ports;  whether  they  were  the  refult  of  his  own 
imagination,  or  Sketched,  as  he  ufually  did,  after  na- 
ture. His  works  may  eafily  be  distinguished  by  an  ob- 
fervant  eye,  from  the  freedom  and  neatnefs  of  his 
touch ;  from  the  clearnefs,  and  natural  agitation  or 
quiefcence  of  the  water ;  from  a  peculiar  tint  in  his 
clouds  and  Skies ;  and  alfo  from  the  exact  proportions 
of  his  Ships,  and  the  gracefulnefs  of  their  pofition.  For 
the  Burgomasters  of  Amfterdam  he  painted  a  large 
picture,  with  a  multitude  of  veSfels,  and  a  view  of  the 

city 
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city  at  a  diftance,  for  which  they  gave  him  thirteen 
hundred  guilders,  and  a  confiderable  prefent  ;  which 
picture  they  afterwards  prefented  to  the  king  of  France, 
who  placed  it  in  the  Louvre.  No  painter  was  ever 
more  honoured  by  the  vifits  of  the  kings  and  princes 
than  Backhuyfen  ;  the  king  of  Pruffia  was  one  of  the 
number  ;  and  the  Czar  Peter  the  Great  took  delight 
to  fee  him  paint,  and  often  endeavoured  to  draw  after 
vefTels  which  he  had  dcfigned.  He  was  remarkably 
aifiduous,  and  yet  it  feems  aftonifhing  to  confider  the 
number  of  pictures  which  he  finifhed,  and  the  exquifite 
manner  in  which  they  are  painted.     He  died  in  1709. 

BACKING,  in  horfemanfhip.  See  Horsemanship. 

Backing  the  Sails,  in  navigation;  to  arrange  them 
in  a  fituation  that  will  force  the  ihip  to  retreat,  or 
move  backwards.  This  is,  however,  only  done  in  nar- 
row channels,  when  a  Ihip  is  carried  along  fidewife  by 
the  tide  or  current,  and  wants  to  avoid  any  thing  that 
may  interrupt  her  progrefs,  as  ihoals,  veffels  at  anchor, 
&c.  or  in  the  line  of  battle,  when  a  ihip  wants  to  be 
immediately  oppoiite  to  another  with  which  ilie  is  en- 
gaged. 

BACKS,  among  dealers  in  leather,  denote  the 
thickeft  and  beft  tanned  hides,  ufed  chiefly  for  folcs 
of  ihoes. 

Backs,  in  brewing  and  diftilling.     See  Bac. 

BACULARIUS,  in  writers  of  the  middle  age,  an 
ccclefiaftical  apparitor,  or  verger  ;  who  carries  a  itafij 
taculus,  in  his  hand,  as  an  enfign  of  his  office. 

BACON,  fwines  flefh  failed,  and  dried  in  the  chim- 
ney.— Old  hiftorians  and  law-writers  fpeak  of  the  fer- 
vice  of  the  bacon,  a  cuftom  in  the  manor  of  Whichen- 
acre  in  Stafford thire,  and  priory  of  Dunmore  in  Effex  ; 
in  the  former  of  which  places,  by  an  ancient  grant  of 
the  lord,  a  flitch  of  bacon,  with  half  a  quarter  of 
wheat,  was  to  be  given  to  every  married  couple  who 
could  fwear,  that,  having  been  married  a  year  and  a 
day,  they  would  never  within  that  time  have  once  ex- 
changed their  mate  for  any  other  perfon  on  earth, 
however  richer,  fairer,  or  the  like.  But  they  were  to 
bring  two  of  their  neighbours  to  fwear  with  them  that 
they  believed  they  fwore  the  truth.  On  this  the  lord  of 
another  neighbouring  manor,  of  Rudlow,  was  to  find 
a  horfe  faddled,  and  a  fack  to  carry  the  bounty  in, 
with  drums  and  trumpets,  as  far  as  a  day's  journey  out 
of  the  manor  :  all  the  tenants  of  the  manor  being  fum- 
moned  to  attend,  and  pay  fervice  to  the  bacon.  The 
bacon  of  Dunmore,  firft  erected  under  Henry  III.  was 
on  much  the  fame  footing  ;  only  the  tenor  of  the  oath 
was,  that  the  parties  had  never  once  repented,  or  wi(h- 
ed  themfelves  unmarried  again. 

Bacon  (Roger),  a  Francifcan  friar  of  amazing 
genius  and  learning,  was  born  near  Ilchefter  in  Somer- 
fetlhire,  in  the  year  121 4.  He  began  his  ftudies  at 
Oxford  ;  but  in  what  fchool,  or  college  is  uncertain. 
Thence  he  removed  to  the  univerlity  of  Paris,  which, 
in  thofe  times,  was  elleemed  the  centre  of  literature. 
Here,  we  are  told,  he  made  fo  rapid  a  progrefs  in  the 
fciences,  that  he  was  elleemed  the  glory  of  that  uni- 
verfity,  and  was  much  careffed  by  feveral  of  his  coun- 
trymen, particularly  by  Robert  Gronthead,  afterwards 
bilhop  of  Lincoln,  his  fingnlar  friend  and  patron. 
About  the  year  1240,  he  returned  to  Oxford  ;  and 
afluming  the  Francifcan  habit,  profecuted  his  favourite 
ftady  of   experimental  philofophy,  with  unremitting 


ardor  and  affiduity.  In  this  purfuit,  in  experiments, 
inftrumenis,  and  in  fcarce  books,  he  tells  us,  he  fpent,  v 
in  the  fpace  of  20  years,  no  lefs  than  L.  2000  ;  which 
it  feems,  was  given  him  by  fome  of  the  heads  of  the 
univerlity,  to  enable  him  to  profecute  his  noble  in- 
quiries. By  fuch  extraordinary  talents,  and  ailoniGiing 
progrefs  in  fciences,  which,  in  that  ignorant  age,  were 
totally  unknown  to  the  reft;  of  mankind,  whilft  they 
raifed  the  admiration  of  the  more  intelligent  few,  could 
not  fail  to  excite  the  envy  and  malice  of  his  illiterate 
fraternity  ;  who  found  no  difficulty  of  pofTeifing  the  vul- 
gar with  the  notion  of  Bacon's  dealing  with  the  devil. 
Under  this  pretence,  he  was  reftrained  from  reading 
lectures ;  his  writings  were  confined  to  his  convent ;  and 
finally,  in  1278,  he  himfelf  was  imprifoned  in  his  cell. 
At  this  time  he  was  64  years  of  age.  Neverthelefs, 
being  permitted  the  ufe  of  his  books,  he  went  on  in 
the  rational  purfuit  of  knowledge,  corrected  his  former 
labours,  and  wrote  feveral  curious  pieces.  When  he 
had  been  10  years  in  confinement,  Jerom  de  Afcoli 
being  elected  pope,  Bacon  folicited  his  holinefs  to  be 
releafed  ;  in  which,  it  feems,  he  did  not  immediately 
fucceed.  However,  towards  the  latter  end  of  that 
pope's  reign,  he  obtained  his  liberty,  and  fpent  the 
remainder  of  his  life  in  the  college  of  his  order,  where 
he  died  in  the  year  1294,  in  the  8o;h  year  of  his  age, 
and  was  buried  in  the  Francifcan  church.  Such  are 
the  few  particulars  which  the  moll;  diligent  refearches- 
have  been  able  to  difcover  concerning  this  very  great 
man  ;  who,  like  a  iingle  bright  liar  in  a  dark  hemi- 
fphere,  ihone  forth  the  glory  of  his  country,  and  the 
pride  of  human  nature.  His  works  are,  1.  Eft. 
ftola  fratris  Rogeri  Becouis  de  fecretis  operibns  artis 
et  untune,  et  de  uullitate  magiie.  Paris,  1542,  4(0. 
Baiil,  1593,  8vo.  2.  Opus  majus.  Lond.  1753, 
fol.  publifhed  by  Dr  Jcbb.  3.  Thefaurus  chemicus. 
Francf.  1603,  1620.  This  was  probably  the  edi- 
tor's title ;  but  it  contains  feveral  of  our  anther's  trea- 
tifes  on  this  fubject.  Thefc  printed  works  of  Bacon 
contain  a  confnlerable  number  of  effays,  which,  in  the 
catalogue  of  his  writings  by  Bale,  Pits,  &c.  have  been 
confidered  as  diftinct  books;  but  there  remain  indiffer- 
ent libraries  feveral  manufcripts  not  yet  publifhed.  By 
an  attentive  perufal  of  his  works,  the  reader  will  be 
aftonifhed  to  find,  that  this  great  luminary  of  the  13th 
century  was  a  great  linguift  and  a  fkilful  grammarian  ; 
that  he  was  well  verfed  in  the  theory  and  practice  of 
perfpective  ;  that  he  underilood  the  ufe  of  convex  and 
concave  glaiTes,  and  the  art  of  making  them  ;  that  the 
camera  obfeura,  burning-glades,  and  the  power  of  the 
telefcope,  were  known  to  him  ;  that  he  was  well  verfed 
in  geography  and  aftronomy  ;  that  he  knew  the  great 
error  in  the  kalendar,  afligned  the  caufe,  and  propofed 
the  remedy  ;  that  he  underftood  chronology  well  ;  that 
he  was  an  adept  in  chemiftry,  and  was  really  the  inven- 
tor of  gun-powder;  that  he  poffefled  great  knowledge 
in  the  medical  art ;  that  he  was  an  able  mathematician, 
logician,  metaphyfician,  and  theologift. 

Bacon  (Sir  Nicholas),  lord  keeper  of  the  great  feal 
in  the  reign  of  Queen  Elizabeth,  was  born  at  Chiile- 
hurfl,  in  Kent,  in  X510,  and  educated  at  the  univerfi- 
ty of  Cambridge  ;  after  which  he  travelled  into  France, 
and  made  fome  flay  at  Paris.  On  his  return,  he  fettled 
in  Gray's-inn,  and  applied  himfelf  with  fuch  affiduity 
to  the  itudy  of  the  law,  that  he  quickly  diftinguifhed 

him- 
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Bacon,    himfelf  fo,  that  on  the  d  involution  of  die  monastery  of 

— - •  St   Edmund's  Bury,  in  Suffolk,  lie  had  a  grant  from 

King  Henry  VIII.  in  the  36th  year  of  his  reign,  of 
feveral  manors.  In  the  381I1  of  the  fame  king,  he  was 
promoted  to  the  office  of  attorney  in  the  court  of 
Wards,  which  was  a  place  both  of  honour  and  profit. 
In  this  office  he  was  continued  by  King  Edward  VI.  ; 
and  ini552he  was  elefted  treafurer  of  Gray's-inn.  His 
great  moderation  and  confummate  prudence  preferved 
him  through  the  dangerous  reign  of  Queen  Mary.  In 
the  very  dawn  of  that  of  Elizabeth  he  was  knighted  ; 
and  onthe22dof  December  1558,  the  great  feal  of 
England,  being  taken  from  Nicholas  Heath  archbilliop 
of  York,  was  delivered  to  him  with  the  title  of  lord 
keeper,  and  he  was  alfo  made  one  of  the  Queen's  privy 
council.  He  had  a  considerable  (hare  in  the  fettling 
of  religion  :  as  a  ftatefman,  he  was  remarkable  for  a 
clear  head  and  deep  counfels  :  but  his  great  parts  and 
high  preferment  were  far  from  railing  him  in  his  own 
opinion,  as  appears  .from  the  modeft  anfwer  he  gave 
Oueen  Elizabeth,  when  Ihe  told  him  his  houfe  at  Red- 
grave was  too  little  for  him  :  "  Not  fo,  madam,  (re- 
turned he)  ;  but  your  majesty  has  made  me  too  great 
for  my  houfe."  After  having  had  the  great  feal  more 
than  20  years,  this  able  ftatefman  and  faithful  counfel- 
lor  was  suddenly  removed  from  this  life,  as  Mr  Mallet 
informs  us,  by  the  following  accident :  he  was  under 
the  hands  of  the  barber,  and  thinking  the  weather 
warm,  had  ordered  a  window  before  him  to  be  thrown 
open,  but  fell  afleep  as  the  current  of  frefti  air  was 
blowing  in  upon  him,  and  awakened  fome  time  after  di- 
stempered all  over.  He  was  immediately  removed  into 
■his  bed-chamber,  where  he  died  a  few  days  after,  on 
the  26th  of  February  1578-9,  equally  lamented  by  the 
Queen  and  her  fubjeefs.  He  was  buried  in  St  Paul's, 
where  a  monument  was  erected  to  him,  which  was  de- 
itroyed  by  the  fire  in  London  in  1666.  Mr  Granger 
obferves,  that  he  was  the  firfl  lord  keeper  that  ranked 
as  lord  chancellor  ;  and  that  he  had  much  of  that  pe- 
netrating genius,  folidity,  and  judgment,  perfualive 
eloquence,  and  comprehenfive  knowledge  of  law  and 
equity,  which  afterwards  fhone  forth  with  fo  great  a 
lustre  in  his  fon,  who  was  as  much  inferior  to  his  fa- 
ther in  point  of  prudence  and  integrity  as  his  father 
was  to  him  in  literary  accomplifhments. 

Bacon  (Francis),  lord  high  chancellor  of  England 
under  king  James  I.  was  fon  of  Sir  Nicholas  Bacon 
lord  keeper  of  the  great  feal  in  the  reign  of  Queen  Eli- 
z-ibeth,  by  Anne  daughter  of  Sir  Anthony  Cook, 
eminent  for  her  fkill  in  the  Latin  and  Greek  tongues. 
He  was  born  in  1 560  ;  and  fhowed  fuch  marks  of  genius, 
that  he  was  particularly  taken  notice  of  by  Queen  E- 
lizabeth  when  very  young.  He  was  educated  at  Tri- 
nity-college, Cambridge;  and  made  fuch  incredible  pro- 
grefs  in  his  fludies,  that,  before  he  was  16,  he  had  not 
only  run  through  the  whole  circle  of  the  liberal  arts  as 
they  were  then  taught,  but  began  to  perceive  thofe  im- 
perfections in  the  reigning  philofophy,  which  he  after- 
wards fo  effectually  expofed,  and  thereby  not  only  over- 
turned that  tyranny  which  prevented  the  progrefs  of 
true  knowledge,  but  laid  the  foundation  of  that  free 
and  ufeful  philofophy  which  has  fince  opened  a  way 
to  fo  many  glorious  difcoveries.  On  his  leaving  the 
nniverfity,  his  father  fenthim  to  France  ;  where,  be- 
fore he  was  19  years  of  age,  he  wrote  a  general  view 
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of  the  fiate  of  Europe  ;  but  Sir  Nicholas  dying,  he    Baco». 

was  obliged   fuddenly   to    return    to   England  ;   when  ' * — 

he  applied  himfelf  to  the  ftudy  of  the  common  law,  at 
Gray's-inn.  At  this  period  the  famous  Earl  of  Eflex, 
who  could  diftinguifh  merit,  and  who  paffionately  lo- 
ved it,  entered  into  an  intimate  friendrfiip  with  him  ; 
zealoufly  attempted,  though  without  fuccefs,  to  pro- 
cure him  the  office  of  queen's  folicitor  ;  and,  in  order 
to  comfort  his  friend  under  the  difappointment,  con- 
ferred on  him  a  prefent  of  land  to  the  value  of  r8ool. 
Bacon,  notwithftanding  the  friendfhip  of  fo  great  a 
perfon  ;  notwithftanding  the  number  and  power  of  his 
own  relations;  and,  above  all,  notwithftanding  the  early 
prepolTeffion  of  her  majefty  in  his  favour  ;  met  witn 
many  obftacles  to  his  preferment  during  her  reign.  In 
particular,  his  enemies  reprefented  him  as  a  fpeculative 
man,  whofe  head  was  filled  with  philofophical  notions, 
and  therefore  more  likely  to  perplex  than  forward  pub- 
lic bufinefs.  It  was  not  without  great  difficulty  that 
lord  treafurer  Burleigh  obtained  for  him  the  rever- 
fion  of  regiiter  to  the  ftar-chamber,  worth  about 
1600  1.  a-year,  which  place  fell  to  him  about  20  years 
after.  Neither  did  he  obtain  any  other  preferment  all 
this  reign  ;  though  if  obedience  to  a  fovereign  in  what 
muft  be  the  most  difagreeable  of  all  offices,  viz.  the 
cafting  reflections  on  a  deceafed  friend,  intitled  him, 
he  might  have  claimed  it.  The  people  were  fo  cla- 
morous even  againft  the  Queen  herfelf  on  the  death  of 
EfTex,  that  it  was  thought  neceffary  to  vindicate  the 
conduct:  of  the  administration.  This  was  affigned  to 
Bacon,  which  brought  on  him  univerfal  cenfure,  nay  his 
very  life  was  threatened.  Upon  the  acceffion  of  King 
James,  he  was  foon  raifed  to  considerable  honours  ;  and 
wrote  in  favour  of  the  union  of  the  two  kingdoms  of 
Scotland  and  England,  which  the  King  fo  paffionately 
desired.  In  1616,  he  was  fworn  of  the  privy-council. 
He  then  applied  himfelf  to  the  reducing  and  recom- 
pofing  the  laws  of  England.  He  diftinguiihed  him- 
felf, when  attorney-general,  by  his  endeavours  to  restrain 
the  custom  of  duels,  then  very  frequent.  In  161 7,  he 
was  appointed  lord  keeper  of  the  great  feal.  In  1618, 
he  was  made  lord  chancellor  of  England,  and  created 
Lord  Verulam.  In  the  midst  of  thefe  honours  and  ap- 
plaufes,  and  multiplicity  of  bnfmefs,  he  forgot  not  his 
philofophy,  but  in  1620  publiffied  his  great  work  in- 
titled  Novum  Organum.  We  find  by  feveral  letters 
of  his,  that  he  thought  convening  of  parliaments  was 
the  best  expedient  for  the  king  and  people.  In  1621, 
he  was  advanced  to  the  dignity  of  Vifcount  St  Albans, 
and  appeared  with  the  greatest  splendour  at  the  open- 
ing of  the  feffion  of  parliament.  But  he  was  foon  after 
furprifed  with  a  melancholy  reverfe  of  fortune.  For, 
about  the  1 2th  of  March,  a  committee  of  the  houfe  of 
commons  was  appointed  to  infpect  the  abufes  of  the 
courts  of  justice.  The  first  thing  they  fell  upon  was 
bribery  and  corruption,  of  which  the  lord  chancellor 
was  accufed.  For  that  very  year  complaints  being  made 
to  the  houfe  of  commons  of  his  lordfhip's  having  re- 
ceived bribes,  thofe  complaints  were  fent  up  to  the 
houfe  of  lords  ;  and  new  ones  being  daily  made  of  a 
like  nature,  things  foon  grew  too  high  to  be  got  over. 
The  King  found  i:  was  impoffiblc  to  lave  both  bischan- 
ccllor,  who  vas  openly  accufed  of  corruption,  and 
Buckingham  his  favourite,  who  was  fecretly  and  there- 
fore more  dangeroufly  attacked  as  the  er.courager  of 
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Bacon,  whatever  was  deemed  moll  illegal  and  opprefiive  :  he 
~~^—/  therefore  forced  the  former  to  abandon  his  defence, 
giving  him  pofitive  advice  to  fubmithimfelf  to  his  peers, 
and  promifing  upon  his  princely  word  to  fcreen  him  in 
the  laft  determination,  or,  if  that  could  not  be,  to  re- 
ward him  afterwards  with  ample  retribution  of  favour. 
The  chancellor,  though  he  forefaw  his  approaching 
ruin  if  he  did  not  plead  for  himfelf,  refolved  to  obey  ; 
and  the  houfe  of  peers,  on  the  3d  of  May  1621,  gave 
judgment  againft  him,  "  That  he  mould  be  fined 
40,oool.  and  remain  prifoner  in  the  tower  during  the 
king's  pleafure  ;  that  he  mould  forever  be  incapable  of 
any  office,  place,  or  employment,  in  the  ftate  or  com- 
monwealth ;  and  that  he  mould  never  lit  in  parliament, 
or  come  within  the  verge  of  the  court."  The  fault 
which,  next  to  his  ingratitude  to  Effex,  thus  tarnifned 
the  glory  of  this  illuftrious  man,  is  faid  to  have  prin- 
cipally proceeded  from  his  indulgence  to  his  fervants, 
who  made  a  corrupt  ufe  of  it.  One  day,  during  his 
trial,  palling  through  a  room  where  feveral  of  his  do- 
meftics  were  fitting,  upon  their  rifing  up  to  falute  him, 
he  faid,  "  Sit  down,  my  mafters  ;  your  rife  hath  been 
my  fall."  Stephens,  p.  54.  And  we  are  told  by  Rulh- 
worth  in  his  hiftorical  collections,  "  That  he  treafured 
up  nothing  for  himfelf  or  family,  but  was  over-indul- 
gent to  his  fervants,  and  connived  at  their  takings, 
and  their  ways  betrayed  him  to  that  error  j  they  were 
profufe  and  expenfive,  and  had  at  their  command  what- 
ever he  was  mafler  of.  The  gifts  taken  were  for  the 
moft  part  for  interlocutory  orders  ;  his  decrees  were  ge- 
nerally made  with  fo  much  equity,  that  though  gifts 
rendered  him  fufpefted  for  injultice,  yet  never  any  de- 
cree made  by  him  was  reverfed  as  unjuft."  It  was  pe- 
culiar to  this  great  man  (fay  the  authors  of  the  Biogr. 
Brit.)  to  have  nothing  narrow  and  felrifh  in  his  compo- 
fition  :  he  gave  away  without  concern  whatever  he  pof- 
feifed  ;  and  believing  other  men  of  the  fame  mould,  he 
received  with  as  little  confideration.  He  retired,  af- 
ter a  fliort  imprifonment,  from  the  engagements  of  an 
active  life,  to  which  he  had  been  called  much  againft 
his  genius,  to  the  (hade  of  a  contemplative  one,  which 
he  had  always  loved.  The  King  remitted  hisfine,  and 
he  was  fummoned  to  parliament  in  the  firft  yearof  King 
Charles  I.  It  appears  from  the  works  compofed  du- 
ring his  retirement,  that  his  thoughts  were  ftill  free, 
vigorous,  and  noble.  The  laft  five  years  of  his  life  he 
devoted  wholly  to  his  ftudies.  In  his  recefs  he  com- 
pofed the  greateft  part  of  his  Englifli  and  Latin  works. 
He  expired  on  the  9th  of  April,  1626  j  and  was  buried 
in  St  Michael's  church  at  St  Albans,  according  to  the 
direction  of  his  laft  will,  where  a  monument  of  white 
marble  was  eredted  to  him  by  Sir  Thomas  Meautys 
formerly  his  fecretary,  and  afterward  clerk  of  the  privy 
council  under  two  kings.  A  complete  edition  of  this 
great  man's  works  was  pubiiflied  at  London  in  the 
year  1740. — Addifon  has  faid  of  him,  That  he  had 
the  found,  diftinct,  comprehenfive  knowledge  of  Ari- 
ftotlc,  with  all  the  beautiful  light  graces  and  embel- 
lifhments  of  Cicero.  The  honourable  MrWalpole  calls 
him  the  Prophet  of  Arts  which  Newton  was  afterwards 
to  reveal ;  and  adds,  that  his  genius  and  his  works  will 
be  univerfally  admired  as  long  asfcience  exifts.  "  As 
long  as  ingratitude  and  adulation  are  defpicable,  fo 
long  (hall  we  lament  the  depravity  of  this  great  man's 
heart.    Alas !  that  he  who  could  command  immortal 


fame,   (hould   have  ftooped  to  the  little   ambition  of     Bacon 
power."  II 

Bacon  (Sir  Nathaniel),  knight  of  the  bath,  and  an  Bafl"&-  , 
excellent  painter,  was  a  younger  fon  of  the  lord  keeper, 
and  half  brother  to  the  great  Sir  Francis.  He  travelled 
into  Italy,  and  ftudied  painting  there  ;  but  his  manner 
and  colouring  approaches  nearer  to  the  ftyle  of  the 
Flemifh  fchool.  Mr  Walpole  obferves,  that  at  Cul- 
ford,  where  he  lived,  are  preferved  fome  of  his  works; 
and  at  Gorhambury,  his  father's  feat,  is  a  large  pic- 
ture by  him  in  oil,  of  a  cook-maid,  with  a  dead  fowl, 
admirably  painted,  with  great  nature,  neatnefs,  and 
luftre  of  colouring.  In  the  fame  houfe  is  a  whole 
length  of  him,  by  himfelf,  drawing  on  a  paper,  his 
fword  and  pallet  hung  up,  and  a  half  length  of  his  mo- 
ther by  him. 

BACONTHORP  (John),  called  the  refo/ute  dollor, 
a  learned  monk,  was  born  towards  the  end  of  the  13th 
century,  at  Baconthorp  a  village  in  Norfolk.  He  fpent 
the  early  part  of  his  life  in  the  convent  of  Blackney, 
near  Walfingham  in  the  fame  county  ;  whence  he  re- 
moved to  Oxford,  and  from  thence  to  Paris;  where 
being  diftinguifhed  for  hislearning,  he  obtained  degrees 
in  divinity  and  laws,  and  was  efteemed  the  principal 
of  Averroifts*.  In  1329  he  returned  to  England,  *  Se&Aver- 
and  was  immediately  chofen  twelfth  provincial  of  the  ""• 
Englifli  Carmelites.  In  1333  he  was  fent  for  to  Rome  ; 
where,  we  are  told,  he  firft  maintained  the  pope's  fo- 
vereign  authority  in  cafes  of  divorce,  but  that  he  after- 
wards retraced  his  opinion.  He  died  in  London  in 
the  year  1346.  Leland,  Bale,  and  Pits,  unanimoufly 
give  him  the  character  of  a  monk  of  genius  and 
learning.  He  wrote,  1.  Commentaria  feu  qziafl tones 
fitper  quatuor  libros  fententiarum ;  and,  2.  Compendium 
legis  Chrifli,  et  quocllibeta :  both  which  underwent  fe- 
veral editions  at  Paris,  Milan,  and  Cremona.  Leland, 
Bale,  and  Pits,  mention  a  number  of  his  works  never 
publilhed. 

BACTRIA,  or  Bactriana,  now  Choraffan  or  Kho- 
rafan,  an  ancient  kingdom  of  Afia,  bounded  on  the 
weft  by  Margiana,  on  the  north  by  the  river  Oxus,  on 
the  fonth  by  mount  Paropifmus,  and  on  the  eaft  by 
the  Afiatic  Scythia  and  the  country  of  the  Maffagetas.. 
It  was  a  large,  fruitful,  and  well-peopled  country, 
containing  according  to  Ammianus  Marcellinus  1000 
cities,  though  of  thefe  only  a  few  are  particularly 
mentioned  by  hiftorians,  of  which  that  formerly  call- 
ed Maracanda,  now  Samarcand,  is  the  moft  confider- 
able. 

Of  the  hiflory  of  this  country  we  know  but  little. 
Authors  agree  that  it  was  fubdued  firft  by  the  Aify- 
rians,  afterwards  by  Cyrus,  and  then  by  Alexander  the 
Great.  Afterwards  it  remained  fubjeft  to  Seleucus 
Nicatorand  his  fucceflbrs  till  the  time  of  Antiochns. 
Theos  ;  when  Theodotus,  from  governor  of  that  pro- 
vince, became  king,  and  ftrengthened  himfelf  fo  effec- 
tually in  his  kingdom,  while  Antiochus  was  engaged 
in  a  war  with  Ptolemy  Philadelphus  king  of  Egypt, 
that  he  could  never  afterwards  difpoflefs  him  of  his  ac- 
quifuions.  His  pofterity  continued  to  enjoy  the  king- 
dom for  fome  time,  till  they  were  driven  out  by  the 
Scythians,  who  reigned  in  Badtria  at  the  time  of  A- 
drian,  Antoninus  Pius,  &c.  The  Scythians  were  in 
their  turn  driven  out  by  the  Huns  or  'lurks,  and  thefe 
often  conquered  by  the  Saracens  and  Tartars  ;  never- 
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tlielefs  they  continued  in  pofTelfion  of  this  country  in 
the  time  of  Ladillaus  IV.  king  of  Hungary. 

In  early  times  the  Badtrians  differed  little  in  their 
manners  from  the  Nomades;  ami  being  near  neigh- 
bours of  the  Scythians,  who  were  a  very  warlike  peo- 
ple, the  Bactrim  foldiers  were  reckoned  the  belt  in 
the  world.  Their  appearance  was  very  favage ;  being 
of  an  enormous  ftarure,  having  a  terrible  afped,  rough 
beards,  and  long  hair  hanging  down  their  moulders. 
Some  authors  aflert  that  they  kept  dogs  on  purpofe  to 
devour  fuch  as  arrived  at  extreme  old  age,  or  who 
were  exhaufted  by  lung  licknefs.  They  add,  that  for 
all  their  fiercenefs,  the  Baftrian  hufbands  were  fuch 
dupes  to  their  wives,  that  they  durft  not  complain  of 
them  even  for  conjugal  infidelity,  to  which  itfeerns  the 
latter  were  very  much  addicted. 

BACTROPERATA,  an  ancient  appellation  given 
to  philofophers  by  way  of  contempt,  denoting  a  man 
with  a  ftaff  and  a  budget. 

We  fuppofe  it  is  of  the  fame  people  that  Pauchafias 
Radbertus  (peaks  under  the  corrupt  name  of  Baccope- 
rit'e,  or  Bacchionita,  whom  he  defcribes  as  philofo- 
phers who  had  fo  great  a  contempt  for  all  earthly  things, 
that  they  kept  nothing  but  a  diih  to  drink  out  of;  and 
that  one  of  this  order  feeing  a  peafaut  fcooping  up  the 
waier  in  his  hand,  threw  away  the  cup  as  a  fuperfluity : 
which  is  nothing  but  the  old  ftory  of  Diogenes  the 
cynic. 

BACULE,  in  fortification,  a  kind  of  portcullis, 
or  gate,  made  like  a  pit-fall  with  a  counterpoife,  and 
fupported  by  two  great  (lakes.  It  is  ufually  made  be- 
fore the  corpade-guard,  not  far  from  the  gate  of  a 
place. 

BACULOMETRY,  the  art  of  meafuring  acceffible 
or  inacceflible  heights,  by  the  help  of  one  or  more  ba- 
culi,  flaves,  or  rods.     See  Geometry. 

BACURIUS,  or  Baturius,  king  of  the  Iberians, 
a  people  on  the  fide  of  the  Cafpian  fea.  One  day  be- 
ing a  hunting,  he  loft  fight  of  his  company,  through  a 
great  ftormand  fudden  darknefs  ;  upon  which  he  vow- 
ed to  the  God  of  his  Chriltian  (lave,  that  if  he  were 
delivered  he  would  worfhip  him  alone:  the  day  break- 
ing up  immediately,  he  made  good  his  promife,  and 
became  the  apoftle  of  his  country. 

BADAGSHAN,  a  very  ancient  city  of  Great 
Bukharia,  in  the  province  of  Balkh,  fituated  at  the 
foot  of  thofe  high  mountains  which  feparate  Indoftan 
from  Great  Tartary.  The  city  is  exceedingly  ftrong 
by  its  fituation  ;  and  belongs  to  the  khan  of  proper  Buk- 
haria, who  ufes  it  as  a  kind  of  ftate-prifon  to  fecure 
thofe  he  is  jealous  of.  The  town  is  not  very  big,  but 
well  built,  and  very  populous.  It  (lands  on  the  north 
fide  of  the  river  Amu,  about  100  miles  from  its  fource, 
and  is  a  great  thoroughfare  for  the  caravans  defigned 
for  little  Bukharia.  The  inhabitants  are  enriched  by 
mines  of  gold,  filver,  and  rubies,  which  are  in  the 
neighbourhood;  and  thofe  who  live  at  the  foot  of  the 
mountains  gather  a  great  quantity  of  gold  and  filver 
du/l  brought  down  in  the  fpring  by  torrents  occafioned 
by  the  melting  of  the  fnow  on  the  top. 

BADAJOZ,  a  large  and  ftrong  town,  capital  of 
Edrcmadura  in  Spain.  It  is  feated  on  the  river  Gua- 
diana,  over  which  there  is  a  fine  bridge  built  by  the 
Romans.  On  this  bridge  the  Portuguefe  were  defeated 
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in  i66r,  by   Don  John  of  Auftria.     W.  Long.  7.  3.  Bidelon* 
N.  Lat.  38.  35. 

BADELONA,  a  town  of  Catalonia  in  Spain,  feated  , 
on  the  Mediterranean.   Lord  Peterborough  landed  here 
in  1704,  when,  with  Charles  then  king  of  Spain,  he 
laid  fiege  to  Barcelona,  from  which  it  is  ten  miles  di- 
(tant.     E.  Long.  2.  20.  IN.  Lat.  41.  12. 

BADEN  (the  diftridt  of),  in  Swiflerland,  has  three 
cities,  Baden,  Keifers-Stoul,  and  Klingnaw,  befides  a 
town  that  palfes  for  a  city,  namely,  Zurzach.  It  is 
oneof  the  fineft  countries  in  Swiflerland  ;  and  is  watered 
with  three  navigable  rivers,  the  Limmet,  Rufs,  and 
Are.  The  land  is  fertile  in  com  and  fruit,  and  there 
are  places  on  the  fides  of  the  Limmet  which  produces 
wine.  It  maintains  a  communication  between  the  can- 
tons of  Zurich  and  Bern,  being  feated  between  their 
nonh  extremities.  It  extends  on  one  fide  to  the  Are, 
as  far  as  the  place  where  it  falls  into  the  Rhine,  and 
on  the  other  fide  beyond  the  Rhine,  where  there  are 
fome  villages  which  depend  thereon.  Moft  of  the  in- 
habitants are  Papifts.  By  the  treaty  of  peace  at  the 
conclnfion  of  the  war  which  broke  out  in  1 712  between 
the  Proteftant  and  Popifh  cantons,  this  country  was 
yielded  to  the  Proteftant  cantons  of  Zurich  and  Bern. 
Before,  it  was  the  property  of  the  eight  old  cantons  ; 
however,  as  the  canton  of  Glaris  had  taken  no  part  in. 
this  war,  by  the  confent  of  both  parties  its  right  was 
ftill  continued. 

Baden,  the  capital  of  the  above  diftrict,  is  an  agree- 
able city,  moderately  large,  feated  on  the  fide  of  the 
Limmet,  in  a  plain  flanked  by  two  high  hills,  between 
which  the  river  runs.  This  city  owes  its  rife  to  its 
baths,  which  were  famous  before  the  Chriftian  sera. 
Several  monuments  of  antiquity  have  been  found  here 
from  time  to  time,  particularly  in  1420.  When  they 
were  opening  the  large  fpring  of  the  baths,  they  found 
flames  of  feveral  heathen  gods,  made  of  alabafter ;  Ro- 
man coins,  made  of  bronze,  of  Auguftus,  Vefpafian, 
Decius,  &c.  ;  and  feveral  medals  of  the  Roman  empe- 
rors, of  gold,  filver,  copper,  and  bronze.  There  are 
two  churchs  in  Baden;  one  of  which  is  collegiate, 
and  makes  a  good  appearance ;  the  other  is  a  mona- 
ftery  of  the  Capuchins,  near  the  town-hotife.  This 
laft  building  ferves  not  only  for  the  aflemblies  of  their 
own  council,  but  alfo  for  thofe  of  the  cantons.  The 
diet  aflembles  there  in  a  handfome  room  made  for  that 
purpofe  ;  the  deputies  of  Zurich  fit  at  the  bottom  be- 
hind a  table,  as  the  moft  honourable  place  ;  the  am- 
baiTadors  of  foreign  powers  are  feated  on  one  fide  to 
the  right,  and  the  deputies  of  the  other  cantons  are 
ranged  on  each  fide  the  room.  The  bailiff  of  Baden 
refides  in  a  caftle  at  the  end  of  a  handfome  wooden 
bridge,  which  is  covered  in.  Before  this  caftle  there 
is  a  ftone  pillar,  erected  in  honour  of  the  emperor  Tra- 
jan, who  paved  a  road  in  this  country  85  Italian  miles 
in  length.  The  inhabitants  are  rigid  Romancatholics, 
and  formerly  behaved  in  a  moft  infolent  manner  to  the 
Protcftants,  but  they  are  now  obliged  by  their  mafters 
to  be  more  fnbmiflive.  The  baths  which  are  on  each 
fide  the  river  are  a  quarter  of  a  league  from  the  city. 
Joining  to  the  fmall  baths  there  is  a  village,  and  to  the 
large  a  town  which  may  pafs  for  a  fecond  Baden.  It 
is  feated  on  a  hill,  of  which  the  afcent  is  fteep.  There 
the  baths  arc  brought  into  inns  and  private  houfes,  by 
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means  of  pipes,  which  are  about  60  in  all.  There  are 
alfo  public  baths  in  the  middle  of  the  town,  from  a 
fpring  which  rifes  in  the  flreet,  where  the  poor  bathe 
gratis,  but  they  are  expofed  quite  naked  to  all  that 
pafs  by.  All  the  baths  are  hot,  and  one  to  fo  great  a 
degree  as  to  fcald  the  hand ;  and  they  are  impregnated 
with  a  great  deal  of  fulphur,  with  fome  alum  and  nitre. 
They  are  ufeful  for  drinking  as  well  as  bathing  ;  and 
are  faid  to  cure  all  difeafes  from  a  cold  caufe,  head- 
achs,  vertigos,  &c.  They  ftrengthen  the  fenfes,  cure 
difeafes  of  the  bread  and  bowels,  afthmas,  and  obftruc- 
tions.  They  are  peculiarly  excellent  for  women's  dif- 
eafes.    E.  Long.  8.  25.  N.  Lat.  47.  27. 

Baden  (the  Margravate  of),  in  the  circle  of  Swa- 
bia,  i«  Germany,  is  bounded  by  the  Palatinate  of  the 
Rhine,  on  the  north  ;  by  the  Black  Foreft,  on  the 
eaft ;  by  Swiflerland,  on  the  foath  ;  and  by  the  Rhine, 
which  divides  it  from  Alface,  on  the  eaft :  and  is  about 
90  miles  in  length,  from  north  to  fouth  ;  but  not  above 
20  in  breadth,  where  it  is  wideft.  It  is  a  very  popu- 
lous and  fruitful  country,  abounding  in  corn  and  wine. 
Venifon  and  wild  fowl  are  fo  plentiful,  that  they  are 
the  common  diet  of  the  peafants.  The  rivers  that  wa- 
ter this  territory,  are  the  Rhine,  Ens,  Wirmbs,  and 
Phints,  which  yield  plenty  of  fifli.  They  feed  their 
hogs  with  chefnuts,  which  make  the  bacon  excellent. 
They  have  free-Hone  for  building,  and  marble  of  all 
colours.  They  have  fome  agate,  and  great  quantities 
of  hemp  and  flax  for  exportation.  The  chief  towns 
are  Baden,  Durlach,  Stolhafen,  Raftadt,  Gerlbach, 
Pfqrfheim,  and  Horchberg. 

Baden,  the  chief  city  of  the  above  margravate,  has 
a  caftle  that  ftands  on  the  top  of  a  hill,  which  is  the 
refidence  of  a  prince.  The  town  is  feated  among  hills, 
on  rocky  and  uneven  ground,  which  renders  the  ftreets 
inconvenient  and  crooked.  It  is  famous  for  its  baths, 
die  fprings  of  which  are  faid  to  be  above  300.  Some 
of  them  are  hot,  and  accounted  to  be  very  good  in  ner- 
vous cafes.  They  partake  of  fait,  alum,  and  fulphur. 
E.  Long.  9.  24.  N.  Lat.  48.  $0. 

Baden,  a  town  of  Germany,  in  the  arch-duchy  of 
Auftria,  feated  on  the  Little  Suechat,  is  a  neat  little, 
walled  town,  {landing  in  a  plain  not  far  from  a  ridge 
of  hills  which  run  out  from  the  mountain  Cetius.  It. 
is  much  frequented  by  the  people  of  Vienna,  and  the 
neighbouring  parts,  on  account  of  its  baths.  The 
fprings  fupply  two  convenient  baths  within  the  town,, 
five  without  the  walls,  and  one  beyond  the  river.  They 
are  good  for  diftempers  of  the  head,  the  gout,  dropfy, 
and  mod  chronic  difeafes.  E.  Long.  17.  10.  N.  Lat. 
48.0. 

BADENOCH,  the  mod  eafterly  part  of  Invernefs- 
ftiire,  in  Scotland,  extending  about  33  miles  in  length 
from  eaft  to  weft,  and  2  7  from  north-eaft  to  fouth-weft 
where  broadeft.  It  has  no  confiderable  town,  and  is 
very  barren  and  hilly,  but  abounds  with  deer,  and  other 
kinds  of  game. 

BADEN-weiller,  a  town  of  Germany,  belonging 
to  the  lower  Margravate  of  Baden.  E.  Long.  7.  50. 
N.  Lat.  47.  SS- 

BADENS  (Francis),  hiftorical  and  portrait  paint- 
er, was  born  at  Antwerp  in  iJ7r,  and  the  firft  rudi- 
ments of  the  art  were  communicated  to  him  by  his  fa- 
ther, who  was  but  an  ordinary  artift.  However,  he 
vifited  Rome,  and  feveral  parts  of  Italy,  and  there 
Vol.  II. 


formed  a  good  tafte  of  defign,  and  a  manner  exceed- 
ingly plealing.  When  he  returned  to  his  own  country 
his  merit  procured  for  him  great  employment,  and  dill- 
greater  reputation,  and  he  was  ufually  diftinguilhed  by 
the  name  of  the  Italian  painter.  His  touch  was  light 
and  fpirited,  and  his  colouring  warm  ;  and  he  had  the 
honour  of  being  the  firft  who  introduced  a  good  tafte 
of  colouring  among  his  countrymen.  While  his  ac- 
knowledged merit  was  rewarded  with  every  public  te- 
ftimony  of  efteem  and  applaufe,  unhappily  he  received 
an  account  of  the  death  of  his  brother,  who  had  been 
ailaifinated  on  a  journey ;  and  the  intelligence  affected 
him  fo  violently,  that  it  occafioned  his  own  death,  to 
the  inexpreflible  regret  of  every  lover  of  the  art,  in 
1603. 

BADGE,  in  naval  architecture,  fignifies  a  fort  of 
ornament  placed  on  the  oiitfidc  of  a  fmall  (hips,  very 
near  the  ftern,  containing  either  a  window  for  the  con- 
venience of  the  cabin,  or  a  reprefentation  of  it.  Jt  is 
commonly  decorated  with  marine  figures,  martial  in- 
ftruments,  or  fuch  like  emblems. 

BADGER,  in  zoology,  the  Englifh  name  for  a  fpe- 
cies  of  urfus.    See  Ursus. 

Badger,  in  old  law-books,  one  that  was  licenfed  to 
buy  corn  in  one  place  and  carry  it  to  another  to  fell, 
without  incurring  the  punilhment  of  an  engrofler. 

BADIA,  an  ancient  town  of  Bastica  on  the  Anas  ; 
now  fuppofed  to  be  Badajoz  on  the  Guadiana. 

BADIAGA,  in  the  materia  medica,  the  name  of  a 
fort  of  fpongy  plant,  common  in  the  Ihops  in  Mofcow, 
and  fome  other  northern  kingdoms.  The  ufe  of  it  is 
the  taking  away  the  livid  marks  from  blows  and  bruifes, 
which  the  powder  of  this  plant  is  faid  to  do  in  a  night's 
time. 

BADIANE,  orBANDiAN,.  the  feed  of  a  tree  which 
grows  in  China,  and  fmells  like  anife-feed.  The  Chi- 
nefe,  and  the  Dutch  in  imitation  of  them,  fometimes 
ufe  the  badiane  to  give  their  tea  an  aromatic  tafte. 

BADIGEON,  a  mixture  of  plafter  and  free-ftone, 
well  ground  together,  and  fifted  ;  ufed  by  ftatuaries  to 
fill  up  the  little  holes,  and  repair  the  defects  in  ftones, 
whereof  they  make  their  ftatues  and  other  work. 

The  fame  term  is  alfo  ufed  by  joiners,  for  faw-duft 
mixed  with  ftrong  glue,  wherewith  they  fill  up  the 
chaps  and  other  defects  in  wood,  after  it  is  wrought. 

BADILE  (Antonio),  hiftory  and  portrait  painter, 
was  born  at  Verona  in  1480,  and  by  great  ftudy  and 
application  acquired  a  more  extenfive  knowledge  of 
the  true  principles  of  painting  than  any  of  his  prede- 
ceflbrs.  He  was  cpnfefledly  a  molt  eminent  artift  ; 
but  he  derived  greater  honour  from  having  two  fuch 
difciples  as  Paolo  Veronefe  and  Baptifta  Zelotti,  than 
he  did  even  from  the  excellence  of  his  own  compoli- 
tions.  He  died  in  1560.  His  colouring  was  admi- 
rably good  ;  his  carnations  beautiful ;  and  his  portraits 
preferved  the  perfect  rcfemblance  of  flefli  and  real 
life  ;  nor  had  he  any  caufe  to  envy  the  acknowledged 
merit  of  Titian,  Giorgione,  or  the  beft  of  his  cotem- 
poraries. 

BADIS,  a  fortrefs  of  Livonia,  fubject  to  Ruffia. 
E.  Long.  23.  10.  N.  Lat.  59-  15- 

BADIUS  (Conrad),  and  (Stephen  Robert),  his 
brother ;  French  refugees  ;  celebrated  as  printers  at 
Geneva,  and  Conrad  as  an  author.  The  latter  died 
in  1566. 
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BjECKEA,  in  botany :  A  genus  of  the  oftandria  or- 
der, belonging  to  the  nionogynia  clafs  of  plants.  The 
,  calyx  is  a  permanent  perianthium,  confifting  of  a  fingle 
'  funnel-fhaped  leaf,  cut  in  five  fegments  at  the  brim  ; 
the  corolla  confifts  of  five  roundifli  fpreading  petals  in- 
ferted  into  the  calyx  ;  the  pericarpium  isa  globofe 
capfnle,  made  up  of  four  valves,  and  containing  four 
cells,  in  which  are  a  few  roundifh  angular  feeds. 

ByETERR^E,  an  ancient  town  of  the  Tertofages  in 
Gallia  Narbonenfis  ;  now  Befiers,  on  the  eaft  bank  of 
the  Obris,   now  Orbis,  or  Or'be,  in  Lower  Languedoc. 

BJETICA,  a  province  of  ancient  Spain,  fo  called 
from  the  famed  river  Bastis,  afterwards  Tartefus,  now 
Guadalquivir,  or  the  great  river.  It  was  bounded  on 
the  weft  by  Lulitania  ;  on  the  fonth,  by  the  Mediterra- 
nean, and  Sinus  Gaditanus  ;  on  the  north,  by  the  Can- 
tabric  fea,  now  the  Bay  of  Bifcay.  On  the  eaft  and 
north-eaft,  its  limits  cannot  be  fo  well  afcertained,  as 
they  are  very  reafonably  thought  to  have  been  in  a 
continual  ftate  of  fluctuation,  as  each  petty  monarch 
had  an  opportunity  of  encroaching  upon  his  neighbour. 
The  province  was  divided  in  two  by  the  river  Bsetis  al- 
ready mentioned.  On  the  one  fide  of  which,  towards 
the  Anas,  were  fituated  the  Turdetani,  from  whence 
the  kingdom  was  called  Turdetania,  though  more 
generally  known  by  the  name  of  Baturia.  On  the 
other  fide  were  fituated  the  Baftnli,  Baftetani,  and 
Conteftani,  along  the  Mediterranean  coafts.  The  Ba- 
ftuli  were  fuppofed  to  be  of  Phoenician  extract,  and 
dwelt  along  the  coafts  of  the  Mediterranean,  till  driven 
from  thence  by  the  Moors,  they  fled  into  the  moun- 
tainous parts  of  Galicia,  which  they  then  called  from 
their  own  name  Bajlulia.  The  Baftetani  were  feated 
higher  up,  on  the  fame  coafts.  The  territories  of  both 
thefe  made  part  of  what  has  fince  become  the  kingdom 
of  Granada  ;  in  which  there  is  a  ridge  of  very  high 
mountains  called  from  the  abovementioned  people,  the 
Bafletanian  mountains.  Mention  is  alfo  made  of  their 
capital  Baftetana  ;  a  place  of  fuch  ftrength,  that  King 
Ferdinand  was  fix  months  befieging  it  before  he  could 
take  it  from  the  Moors. — The  whole  province  of  Bae- 
tica,  ace  rding  to  the  moft  probable  account,  con- 
taint.,  what  is  now  called  dndalufia,  part  of  the  king- 
dom of  Grenada,  and  the  outward  boundaries  of  £- 
ftremadura. 

B.CTIS.     See  Bietica. 

BiETULO,  a  town  of  ancient  Spain,  in  the  Ter- 
raconenfis  ;   now  Badelona  in  Catalonia. 

BiETYLIA,  anointed  ftones,  worlhipped  by  the 
Phoenicians,  by  the  Greeks  before  the  time  of  Cecrops, 
and  by  other  babarous  nations.  They  were  commonly 
of  a  black  colour,  and  confecrated  to  fome  god,  as 
Saturn,  Jupiter,  the  Sun,  &c. — Some  are  of  opinion 
that  the  true  original  of  thefe  idols  is  to  be  derived 
from  the  pillar  of  ftone  which  Jacob  erecled  at  Bethel, 
and  which  was  afterwards  worlhipped  by  the  Jews. 

Thefe  bxtylia  were  much  the  object  of  the  veneration 
of  the  ancient  heathens.  Many  of  their  idols  were  no 
other.  In  reality,  no  fort  of  idol  was  more  common 
in  the  eaftern  countries,  than  that  of  oblong  ftones  e- 
recled,  and  hence  termed  by  the  Greeks,  *,<,nh  pillars. 
In  fome  parts  of  Egypt  they  were  planted  on  both 
tides  of  the  highways.  In  the  temple  of  of  Heliogabu- 
lus,  in  Syria,  there  was  one  pretended  to  have  fallen 
feonv  heaven.    There  was  alfo  a  famous  black  ftoae  in 


Phrygia,  faid  to  have  fallen  from  heaven.    The  Ro- 
mans fent  for  it  and  the  priefts  belonging  to  it  with 
much   ceremony,  Scipio  Nafika  being  at  the  head  of  ( 
the  embafTy. 

BMZA,  a  city  of  Andalnfia  in  Spain,  feated  on  a. 
high  hill  three  miles  from  the  Gaudalqnivcr  j  it  is  the 
fee  of  a  bilhop,  and  has  a  kind  of  univeriity  founded 
by  John  d'Avila.  It  was  taken  from  the  Moors  about 
the  end  of  the  15th  century.    E.  Long.  3.  15.  N.  Lat. 

37-  45- 

BAFFETAS,  or  Bastas,  a  cloth  made  of  coarfe 
white  cotton-thread,  which  comes  from  the  Eaft  Indies. 
That  of  Surat  is  the  beft. 

BAFFIN'S  aA-y,  a  gulph  of  North  America,  run- 
ning north-eaft  from  Cape  Farewel  in  Weft  Greenland, 
from  6o°  fo8o°  of  north  latitude. 

BAFFO,  a  confiderable  town  in  the  ifland  of  Cyprus, 
with  a  fort  built  near  ancient  Paphos,  of  which  fome 
confiderable  ruins  yet  remain,  particularly  fome  broken 
columns,  which  probably  belonged  to  the  temple  of 
Venus.     E.  Long.   32.  20.  N.  Lat.  34.  50. 

BAG,  in  commerce,  a  term  fignifying  a  certain 
quantity  of  fome  particular  commodity  :  a  bag  of  al- 
monds, for  inftance,  is  about  300  weight ;  of  anife- 
feeds,  from  300  to  400,  &c. 

Bags  are  ufed  in  moft  countries  to  put  feveral  forts 
of  coin  in,  either  of  gold,  filver,  brafs,  or  copper. 
Bankers,  and  others,  who  deal  much  in  current  cafii, 
label  their  bags  of  money,  by  tying  a  ticket  or  note  at 
the  mouth  of  the  bag,  fignifying  the  coin  therein  con- 
tained, the  fuin  total,  its  weight,  and  of  whom  it  was 
received.     Tare  is  allowed  for  the  bag. 

Bag,  among  farriers,  is  when,  in  order  to  retrieve 
a  horfe's  loft  appetite,  they  put  in  an  ounce  of  afa-fce- 
tida,  and  as  much  powder  of  favin,  into  a  bag,  to  be 
tied  to  the  bit,  keeping  him  bridled  for  two  hours,  fe- 
veral times  a-day  ;  as  foon  as  the  bag  is  taken  off,  he 
will  fall  to  eating.  The  fame  bag  will  ferve  a  long 
time. 

BAGAMADER,  or  Bagamedri,  a  province  of 
the  kingdom  of  Abyffinia  in  Africa.  It  is  faid  to  re- 
ceive its  name  from  the  great  number  of  fheep  bred  in 
it ;  meder  fignifying  land  or  earth,  and  bag  a  jheep. 
Its  length  is  eftimated  about  60  leagues,  and  its  breadth 
20  :  but  formerly  it  was  much  more  extenfive  ;  feveral 
of  its  provinces  having  been  difmembered  from  it,  and 
joined  to  that  of  Tigre.  A  great  part  of  it,  efpecially 
towards  the  eaft,  is  inhabited  by  wandering  Gallas 
and  Caffres. 

BAGAUDiE,  or  Bacaudje,  an  ancient  faction  of 
peafants,  or  malecontents,  who  ravaged  Gaul.  The 
Gauls  being  oppreffed  with  taxes,  rofe  about  the  year 
of  Chrift  290,  under  the  command  of  Amand  and 
Elian  ;  and  aflumed  the  name  bagattd<?,  which,  accord- 
ing to  fome  authors,  fignified  in  the  Gallic  language 
forced  rebels  ;  according  to  other,  tribute;  according 
to  others,  rubers  ;  which  laft  fignification  others  allow 
the  word  had,  but  then  it  was  only  after  the  time  of 
the  bagauda,  and  doubtlefs  took  its  rife  from  them. 

BAGDAD,  a  celebrated  city  of  Afia  in  Irak  A- 
rabi,  feated  on  the  eaftern  banks  of  the  Tigris,  in 
E.  Long.  43.  40.  N.  Lat.  33.  15.  By  many  authors 
this  city  is  very  improperly  called  Babylon.  The  latter 
ftood  on  the  Euphrates  at  a  confiderable  diftance. 

This  city,  for  many  years  the  capital  of  the  Saracen 
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Bagdad,    empire,  was  founded  by  the  khalif  Al  Manfur,  the 
~— "*""""" '  fecond   of  the  houfe  of  Al  Abbas,  after  an   attempt 
by  the  Rawandians  to  aflaffinatc  him,  as  already  men- 
tioned.    See  Arabia,  n°i84. 

The  reafons  affigned  by  the  Arabian  hiftorians  for 
buiding  the  city  of  Bagdad  are,  That  the  abovemen- 
tioncd  attempt  to  aflaflinate  the  khalif  had  difgufted 
him  at  his  Arabian  fubjects  in  general,  and  that  the 
fpot  where  Bagdad  flood  was  at  a  considerable  diftance 
from  the  city  of  Cufa  particularly  ;  the  inhabitants  of 
which  were  remarkable  for  their  treachery  and  incon- 
flancy,  Al  Manfur  himfelf  haviiig  felt  feveral  inftauces 
of  it.  Befides,  the  people  of  Irak,  who  had  always 
continued  faithful  to  him,  reprcfented,  that  by  build- 
ing his  capital  near  the  confluence  of  the  Euphrates  and 
Tigris,  it  would  be  in  a  great  meafure  fecured  from  the 
iufults  and  attacks  of  thofe  who  flionld  have  an  inclina- 
tion to  difpute  the  kalifat  with  him ;  and  that  by  be- 
ing fituated  as  it  were  in  the  middle  of  the  tract  com- 
prehending the  diflricts  of  Bafra,  Cufa,  Wafet,  Maw- 
fel,  and  Swada,  at  no  great  diltance  from  thofe  cities, 
it  would  be  plentifully  fupplied  with  proviilons  by  means 
of  the  aforefaid  rivers. 

Concerning  the  origin  of  the  name  Bagdad,  there 
are  various  accounts,  which  being  equally  uncertain 
and  trifling,  merit  no  attention.  The  firft  city  that 
went  by  this  name  was  fituated  on  the  weflern  bank  of 
the  Tigris ;  from  whence  Al  Manfur  difpatched  his 
fon  Al  Mohdi  with  a  body  of  Modem  troops,  to  the  op- 
pofite  bank.  Here  the  young  prince  took  poll,  and 
fortified  the  place  on  which  he  had  encamped  with  a 
wall,  in  order  to  cover  his  troops,  as  well  as  the  work- 
men employed  by  his  father  on  the  other  fide  of  the 
river,  from  the  incurfions  of  the  Perfians,  who  feemed 
to  have  taken  umbrage  at  the  erection  of  a  new  metro- 
polis fo  near  the  frontiers  of  their  dominions.  Hence 
that  part  of  the  city  foon  afterwards  built  on  the  eaft- 
ern  banks  of  the  Tigris,  received  the  name  of  the 
Camp,  or  Fortrefs  of  Al  Mohdi.  The  khalif  had  a  fu- 
perb  and  magnificent  palace  both  in  the  eallern  and 
weflern  part  of  the  town.  The  eaftern  palace  was  fur- 
rounded  on  the  land-fide  by  a  femicircular  wall  that 
had  fix  gates;  the  principal  of  which  feems  to  have 
been  called  the  gate  of  prefects,  whofe  entrance  was 
generally  kifled  by  the  princes  and  ambaffadors  that 
came  to  the  khalif's  court.  The  weflern  part  of  the 
city  was  entirely  round,  with  the  khalif's  palace  in  the 
centre,  and  having  the  great  mofque  annexed  to  it. 
The  eaftern  part  confuted  of  an  interior  and  exterior 
town,  each  of  which  was  furrounded  by  a  wall.  For 
fome  time  the  building  of  the  city  went  but  (lowly  on, 
owing  to  a  fcarcity  of  materials  for  building;  for  which 
reafon  the  khalif  was  fometimcs  inclined  to  remove  the 
materials  of  Al  Madayen  the  ancient  metropolis  of  the 
Perfian  empire.  But,  upon  trial,  he  found  the  flones 
to  be  of  fuch  an  immenfe  fize,  that  the  removal  of 
them  to  Bagdad  would  be  attended  with  great  diffi- 
culty and  expence  ;  befides,  he  confidered  that  it  would 
be  a  reflection  upon  bimfelf  to  have  it  faid  that  he 
could  not  finifli  his  metropolis  without  deflroying  fuch 
a  pile  of  building  as  perhaps  could  not  be  paralleled  in 
the  whole  world  ;  for  which  reafons  he  at  length  gave 
over  his  defign,  and  erected  the  city  of  Bagdad,  mod 
probably  out  of  the  ruins  of  the  ancient  cities  of  Se- 
kucia  and  Ctefiphon,  putting  an  end  to  his  undertaking 


in  the  149th  year  of  the  Hegira,  or  four  years  after  Bagdad, 
the  city  was  begun.  v — « ' 

From  the  building  the  city  of  Bagdad  to  the  death 
of  Al  Manfur,  nothing  very  remarkable  happened,  ex- 
cepting fome  irruptions  made  into  the  territories  of 
the  Greeks,  and  by  the  Arabs  into  fome  of  the  kha- 
lif's other  territories.  In  the  157th  year  of  the  He- 
gira alfo,  a  grievous  famine  was  felt  in  Mefopotamia, 
which  was  quickly  after  followed  by  a  plague  that  de- 
flroyed  great  numbers.  This  year  likewife,  the  Chrif- 
tians,  who  had  been  all  along  very  feverely  dealt  with 
by  Al  Manfur,  were  treated  with  the  utmoft  rigour  by 
Mufa  Ebn  Mofaab  the  khalif's  governor;  every  one 
who  was  unable  to  pay  the  enormous  tribute  exacted 
of  them  being  thrown  into  prifon  without  diflinction.  3 

The  next  year  being  the  158th  of  the  Hegira,  the  DeathofAl 
khalif  fet  out  from  Bagdad,  in  order  to  perform  the  Manfur. 
pilgrimage  to  Mecca  :  but  being  taken  ill  on  the  road, 
he  expired  at  BirMaimun,  whence  his  body  was  carried 
to  Mecca  ;  where,  after  100  graves  had  been  dug,  that 
his  fepulchre  might  be  concealed,  he  wasinterred,  hav- 
ing lived,  according  to  fome  63,  according  to  others 
68  years,  and  reigned  22.  He  is  faid  to  have  been 
extremely  covetous,  and  to  have  left  in  his  treafury 
600,000,000  dirhems,  and  24,000,000  dinars.  He 
is  reported  to  have  paid  his  cook  by  afligning  him  the 
heads  and  legs  of  the  animals  drefled  in  his  kitchen, 
and  to  have  obliged  him  to  procure  at  his  own  expence 
all  the  fuel  and  veffels  he  had  occafion  for.  4 

When  Al  Manfur  expired  at  Bir  Maimun,  he  had  Succeeded 
only  his  domeflics  and  Rabi  his  freedman  with  him.  by  Al 
The  latter  of  thefe,  for  fome  time,  kept  his  death  con-  Mohdi. 
cealed,  and  pretended  to  have  a  conference  with  him  ; 
in  which,  as  he  gave  out,  the  khalif  commanded  him 
to  exact  an  oath  of  allegiance  to  Al  Mohdi  his  fon, 
as  his  immediate  fucceffor,  and  to  Ifa  Ebn  Mufa  his 
coufin-german,  as  the  next  apparent  heir  to  the  crown. 
He  then  difpatched  a  courier  to  Bagdad  with  the  news 
of  Al  Maniur's  death;  upon  which  Al  Mohdi  was 
unanimoufly  proclaimed  khalif.  Ifa  Ebn  Mufa,  how- 
ever, no  fooner  heard  this  news,  than  he  began  to  en- 
tertain thoughts  of  fetting  up  for  himfelf  at  Cufa, 
where  he  thenrefided;  and  in  order  to  facilitate  the 
execution  of  his  fcheme,  fortified  himfelf  in  that  city. 
but  Al  Moluda  being  apprized  of  his  defection,  fent 
a  detachment  of  1000  horfe  to  bring  him  to  Bag- 
dad; which  being  done,  Al  Mohdi  not  only  prevail- 
ed upon  him  to  own  his  allegiance  to  him,  but  alfo  to 
give  up  his  right  to  the  fucceffion  for  10,000  accord- 
ing to  fome,  or,  according  to  others,  for  10,000,000, 
dinars.  s 

From  the  acceffion  of  Al  Mohdi  to  the  164th  year  Rebellion 
of  the  Hegira,  the  mofl  remarkable  event  was  the  re-  of  Al  M°- 
bellion  of  Al  Mokanna.     This  impious  iinpoflor,  whofe kanna. 
true  name  was  Hakem  Ebu  Hejliam,  came  originally 
from  Khorafan,  and  had  been  an  under  fecretary  to 
Abu   Modem  governor  of  that  province.     He  after- 
wards turned  foldier,  and  pafled  thence  into  Mawaral- 
nah,  where  he  gave  himfelf  out  for  a  prophet.     The. 
name  of  Al  Mokanna,  as  alfo  that  of  Al  Borkai,  that 
is,   the  veiled,  he  took  from  his  cuflom  of  covering  his 
face  with   a  veil  or  girdle  mafk,  to  conceal  his  defor- 
mity; behaving  loll  an  eye  in  the  wars,  and  being 
otherwife  of  a  defpicable  appearance;  though  his  fol- 
lowers pretended  he  did  this  for  the  fame  reafon  that 
4  Z  2  Mofes 
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his  family. 


Bagdad.    Mofes  did,  viz.  left  the  fplendor  of  his  countenance 

u 'ihould    dazzle  the  eyes  of  his  beholders.      In  fome 

places  he  made  a  great  many  profelytes,  deluding  the 
people  with  a  number  of  juggling  tricks  which  they 
fwallowed  as  miracles,  and  particularly  by  caufmg  the 
appearance  of  a  moon  to  rife  out  of  a  well  for  many 
nights  together ;  whence  he  was  alfo  called  in  the  Per- 
fian  tongue,  Sazendeb  mak,  or  the  moon-maker.  This 
wretch,  not  content  with  being  reckoned  a  prophet, 
arrogated  to  himfelf  divine  honours ;  pretending  that 
the  Deity  relided  in  his  perfon,  having  proceeded  to 
him  from  Abu  Modem,  in  whom  he  had  taken  up  his 
relidence  before.  At  laft  this  impoftor  raifed  an  open 
rebellion  again  the  khalif,  and  made  himfelf  mailer 
of  feveral  fortified  places  in  Khorafan,  fo  that  Al  Moh- 
di was  obliged  to  fend  one  of  his  generals  with  an 
army  againft  him.  Upon  the  approach  of  the  khalif's 
troops,  Al  Mokanna  retired  into  one  of  his  ftrong  for- 
trefles  which  he  had  well  provided  for  a  ficge ;  and 
fent  his  emiffaries  abroad  to  perfuade  the  people  that 
6  he  raifed  the  dead  to  life,  and  foretold  future  events. 
>readful  But  being  clofely  belicged  by  the  khalif's  forces,  and 
•cataftrophe  feeing  no  pofllbility  of  efcaping,  he  gave  poifon  in 
£fhjm  .*°d  wine  to  his  whole  family  and  all  that  were  with  him 
in  the  caftlej  when  they  were  dead,  he  burnt  their, 
bodies,  together  with  all  their  furniture,  provifions, 
and  cattle;  and  laftly,  he  threw  himfelf  into  the  flames, 
or,  as  others  fay,  into  a  tub  of  aqua-fortis,  or  fome 
other  preparation,  which'  confumed  every  part  of  him 
except  the  hair.  When  the  befiegefs  therefore  entered 
the  place,  they  found  no  living  creature  in  it,  except 
one  of  Al  Mokanna's  concubines,  who,  fufpedting  his 
defig'n,  had  hid  herfelf,  and  now  difcovered  the  whole 
matter.  This  terrible  contrivance,  however,  failed  not 
to  produce  the  defired  effect.  He  had  promifed  his 
followers,  that  his  foul  fhould  tranfmigrate  into  the 
form  of  an  old  man,  riding  on  a  greyifh  coloured 
beaft,  and  that  after  fo  many  years  he  would  return 
and  give  them  the  earth  for  their  pofTeffion;  which  ri- 
diculous expectation  kept  the  feci:  in  being  for  feveral 
years. 

All  this  time  war  had  been  carried  on  with  the 
Greeks,  but  without  any  remarkable  fuccefs  on  either 
fide.  In  the  164th  year  of  the  Hegira,  however,  Al 
Mohdi  ordered  his  fon  Harun  Al  RaGiid  to  penetrate 
into  the  Greek  territories  with  an  army  of  95,000  men. 
Harun,  then,  having  entered  the  dominions  of  theem- 
prefs  Irene,  defeated  one  of  her  commanders  that  ad- 
vanced againft  him  ;  after  which  he  laid  wafte  feveral 
of  the  imperial  provinces  with  fire  and  fword,  and 
even  threatened  the  city  of  Conftantinople  itfelf.  By 
this  the  emprefs  was  fo  terrified,  that  lhe  purchafed  a 
peace  with  the  khalif  by  paying  him  an  annual  tribute 
of  70,000  pieces  of  gold;  which^  for  the  prefent  at 
leaft,  delivered  her  from  the  depredations  of  thefe bar- 
barians. After  the  figningof  the  treaty,  Harun  returned 
home  laden  with  fpoil  and  glory.  This  year,  accord- 
ing ro  fome  of  the  oriental  hiftorians,  the  fun,  one  day, 
a  little  after  his  rifing,  totally  lofthis  light  in  amoment, 
without  being  eclipfed,  when  neither  any  fog  nor  any 
cloud  of  duff  appeared  to  obfeure  him.  This  fright- 
ful darknefs  continued  till  noon,  to  the  great  aftonifh- 
ment  of  the  people  fettled  111  the  countries  where  it 
•Sec  Apr*-  happened*. 
im»i,tP si     In  the  169th  year  of  the  Hegira,  Al  Mohdi   was 
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poifoncd,  though  undefignedly,   by  one  of  his  concu-   Bagdad, 
bines  named  Hafanah.     She  had  defigned  to  deftroy  ' 
one  of  her  rivals,  whom  fhe  imagined  to  have   too  Aj  M0hdi 
great  an  afcendant  over  the  khalif,' by  giving  her  a  poifoned. 
poifoncd  pear.     This  the  latter,   not  fhfpecting  any 
thing,  gave  to  the  khalif;  who  had  no  fooner  eaten  it 
than  lie  felt  himfelf  in  exquifite  torture,  and  foon  after 
expired.  I0 

On  the   death  of  Al  Mohdi,  he  was  fucceeded  byAslikewife 
his  eldeft  fon  Al  Hadi ;  who  having  formed  a  defign  hisfucceffor 
to  deprive  his  younger  brother  Harun  Al  Rafliid  of  his-^11*111, 
right  of  fucceffion,  and  even  to  afTaffihate  him,  was 
poifoned  by  his  vizier  in  the  170th  year  of  the  Hegira; 
and  on  his  death  the  celebrated  khalif  Harun  Alrailiid 
afcended  the  throne.  lx 

This  was  one  of  the  befl  and  wifeft  princes  that  Harun  Al- 
ever  fat  on  the  throne  of  Bagdad.     He  was  alfo  ex-  Rafhid 
tremely  fortunate  in  all  his  undertakings,  tho'  he  did  khalif 
not  much  extend  his  dominions  by  conqueft.     In  his 
time  the  Moflem  empire  may  be  faid  to  have  been  in 
its  mofl  rlourifhing  ftate,  though,  by  the  independency 
of  the  Moderns  in  Spain,  who  had  formerly  fet  up  a 
khalif  of  the  houfe  of  Ommiyah,  his  territories  were 
not  quite  fo  cxtenfive  as  thofe  of  fome  of  his  predecef-       Iz   ' 
fors.     He  pofTefled  the  provinces  of  Syria,  Paleftine,  Extent  of 
Arabia,  Perfia,  Armenia,   Natolia,    Media  or  Ada-  his  empire, 
bijan,  Babylonia,  Affyria,  Sindia,  Sijiftan,  Khorafan, 
Tabreftan,  Jorjan,   Zableftan,  or  Sab  left  an,  Mawar- 
alnahr,    or  Great  Bukbaria,   Egypt,    Lybia,    Mauri- 
tania, &c. ;  fo  that  his  empire  was  by  far  the  moll 
powerful  of  any  in  the  world,  and  extended  farther 
than  the  Roman  empire  ever  had  done.  x, 

The  firlt  inftance  of  Harun's  good   fortune,    andHefindta 
which  was  taken  for  a  prefage  of  a  profperous  arid  ring  he  had 
happy  reign,  was  his  finding  a  valuable  ring  which  he  thrown  in- 
had  thrown  into  the  Tigris  to  avoid  being  deprived  ofto.    e^i- 
it  by  his  brother  Al  Hadi.     He  was  able  to  give  the  &tu 
divers  no  other  direction  than  by  throwing  a  ftone 
from  the  bridge  of  Bagdad,  about  the  fame  place  of 
the  river  in  which  he  had  thrown  the  ring:  notwith- 
ftanding  which,  they  found  it  without  any  great  diffi- 
culty. J4 

In  the  186th  year  of  the  Hegira,  beginning  Janu- Divides  the 
ary  10th,  802,  the  khalif  divided  the  government  of  empire  a- 
his  extenfive   dominions  among  his  three  fons  in  the  |?lon<=  "*' 
following  manner:  To  Al  Amin  the  eldeft,  he  affigned  fc^,"^ 
the   provinces  of    Syria,    Irak,    the    three  Arabias,  fucceflion, 
Mefopotamia,  Aflyria,  Media,  Paleftine,    Egyptt  and 
all  that  part  of  Africa  extending  from  the  confines  of 
Egypt  and  Ethiopia  to  the  ftraits  of  Gibraltar,  with 
the  dignity  of  khalif;  to  Al  Mamnn  the  fecond,  he 
afligned  Perfia,  Kerman,  the  Indies,  Khorafan,  Ta- 
breftan, Cableftan  and   Zableftan,  together  with  the 
vaft  province  of  Mawaralnahr ;  and   to  his   third  fon 
Al  Kafem,  he  gave  Armenia,  Natolia,  Jorjan,  Geor- 
gia, Circaffia,  and  all  the  Moflem  territories  bordering 
upon  the  Euxine  fea.     As  to  the  order   of  fucceffion, 
Al  Amin  was  to  afcend  the  throne  immediately  after 
his  father's  deceafe  ;  after  him  Al  Mamun;  and  then 
Al  Kafem,  whom  he  had  fin-named  Al  Mutaman.  T? 

The  mofl  considerable  exploits  performed  by  this  His  fuc- 
khalif  were  againft  the  Greeks,  who  by  their  perfidy  cefsful wars 
provoked  him  to  make  war  upon  them,  and  whom  he  with  the 
always  overcame.     In  the  187th  year  of  the  Hegira,  Gree^8' 
the  khalif  received  a  letter  from  the  Greek  emperor 

Neciphorus 


BAG 


[     733     J 


BAG 


Bagdad.  Nicephorus  foon  after  he  had  been  advanced  to  the  im- 
*— v— ■'perial  dignity, commanding  him  to  return  all  the  money 
he  had  extorted  from  the  emprefs  Irene,  though  that 
had  been  fccured  to  him  by  the  laft  treaty  concluded 
with  that  princefs,  or  expect  foon  to  fee  aii  imperial 
army  in  the  heart  of  his  territories.  Thisinfolcnt  leuer 
fo  exafperated  Harun,  that  he  immediately  aifembled 
his  forces  and  advanced  to  Heraclea,  laying  the  coun- 
try through  which  he  palled  wade  with  fire  and  fword. 
For  Tome  time  alfo  he  kept  that  city  ftraitly  befieged  ; 
which  fo  terrified  the  Greek  emperor,  that  he  fubmit- 
ted  to  pay  an  annual  tribute.  Upon  this  Harun  granted 
him  a  peace,  and  returned  with  his  army.  But  a  hard 
froft  foon  after  happening  in  thefe  parts,  Nicephorus 
took  for  granted  that  Al  Ralhid  would  not  pay  him 
another  vifit,  and  therefore  broke  the  treaty  lie  had 
concluded.  Of  this  the  khalif  receiving  advice,  he  in- 
ftantly  put  himfelf  in  motion;  and,  notwithstanding  the 
inclemency  of  the  weather,  forced  the  emperor  to  ac. 
cept  of  the  terms  propofed.  According  to  a  Perfian 
hiftorian,  before  the  hoftilities  at  this  time  commenced, 
Nicephorus  made  the  khalif  a  prefent  of  feveral  fine 
fwords,  giving  him  thereby  plainly  to  underftand  that 
he  was  more  inclinable  to  come  to  blows  than  to  make 
peace  with  him.  All  thefe  fwords  Harun  cut  afunder 
with  his  famous  fword  Samfamah,  as  if  they  had  been 
fo  many  radifhes,  after  which  fevere  proof  there  did 
not  appear  the  leafl:  flaw  in  the  blade ;  a  clear  proof  of 
the  goodnefs  of  the  fword,  as  the  cutting  the  others 
with  it  was  of  the  ftrengtb  of  Harun's  arm.  This 
fword  had  fallen  into  Al  Ralhid's  hands  among  the 
fpoils  of  Ebn  Dakikan,  one  of  the  laft  Hamyaritic 
princes  of  Yaman  ;  but  is  faid  to  have  belonged  origi- 
nally to  a  valiant  Arab  named  Amru  Ebn  Maadl  Carb, 
fcy  whofe  name  it  generally  went  among  the  Moflems. 
This  man  is  faid  to  have  performed  very  extraordinary 
feats  with  his  fword,  which  induced  a  certain  prince  to 
borrow  it  from  him  ;  but  he  not  being  able  to  perform 
any  thing  remarkable  with  it,  complained  to  Amru 
that  it  had  .not  the  defired  effect :  npon  which  that 
brave  man  took  the  liberty  to  tell  him,  that  he  had 
not  fent  his  arm  along  with  his  fword. 

In  the  188th  year  of  the  Hegira,  war  was  renewed 
with  the  Greeks,  and  Nicephorus  with  a  great  army 
attacked  the  khalifa  forces  with  the  utmofi  fury.  He 
was,  however,  defeated  with  the  lofs  of  40,000  men, 
and  received  three  wounds  in  the  action  ;  after  which 
the  IVIoflcms  committed  terrible  ravages  in  his  territories, 
and  returned  home  laden  with  fpoils.  The  next  year 
Harun  invaded  Phrygia ;  defeated  an  imperial  army 
fent  to  oppofe  hiin  ;  and  having  ravaged  the  country, 
returned  without  any  confiderable  lofs.  In  the  190th 
year  of  the  Hegira, commencing  November  27th,  805, 
the  khalif  marched  into  the  Imperial  territories  with  an 
army  of  135,000  men,  befides  a  great  number  of  vo- 
lunteers and  others  who  were  not  inrolled  among  his 
troops.  He  firft  took  the  city  of  Heraclea,  from 
whence  he  is  faid  to  have  carried  16,000  prifoners; 
after  which  he  made  himfelf  mailer  of  feveral  other 
places;  and,  in  the  conclufion  of  the  expedition,  he  made 
a  defcent  on  the  ifland  of  Cyprus,  which  he  plundered 
in  a  terrible  manner.  This  fuccefs  fo  intimidated  Ni- 
cephorus, that  he  immediately  fent  the  tribute  due  to 
Harun,  the  withholding  of  which  had  been  the  caufe 
©f  the  war ;  and  concludes  a  peace  upon  the  khalif 's 


own  terms;  one  of  which  was,  that  the  city  of  Hera- 
clea Ihould  never  be  rebuilt.  This  perhaps  Harun 
would  not  have  fo  readily  granted,  had  not  one  Rafc 
Ebn  Al  Leith  revolted  againft  him  at  Samarcand,  and 
aflemblcd  a  confiderable  force  to  fupport  him  in  his  de- 
fection. 

The  next  year,  being  the  ipifl  of  the  Hegira,  the 
khalif  removed  the  governor  ot  Khorafan  from  his  em- 
ployment becaufe  he  had  not  been  fufneiently  attentive 
to  the  motions  of  the  rebel  Rafe  Ebn  Al  Leith.  As 
this  governor  had  alfo  tyranized  over  his  fubjects  in 
the  moft  cruel  manner,  his  fuccefior  no  foontr  arrived 
than  he  fent  him  in  chains  to  the  khalif:  but  notwith- 
llanding  all  Harun's  care,  the  rebels  made  this  year  a 
great  progrefs  in  the  conqueft  of  Khorafan. 

Next  year,  the  khalif  found  it  neceflary  to  march  in 
perfon  againft  the  rebels,  who  were  daily  becoming 
more  formidable.  The  general  rendezvous  of  his  troops 
was  in  the  plains  of  Rakka,  from  whence  he  advanced 
at  the  head  of  them  to  Bagdad.  Having  at  that  place 
fupplied  the  troops  with  every  thing  neceflary,  he  con- 
tinued his  march  to  the  frontiers  of  Jorjan,  where  he 
was  feized  with  an  illnefs  which  grew  more  violent  after 
he  had  entered  that  province.  Finding  himfelf  there- 
fore unable  topurfue  his  journey,  herefigned  the  com- 
mand of  the  army  to  his  fon  Al  Mamun,  retiring  him- 
felf to  Tus  in  Khorafan.  We  are  told  by  Khondemir, 
that,  before  the  khalif  departed  from  Rakka,  he  had  a 
dream  wherein  he  faw  a  hand  over  his  head  full  of  red 
earth,  and  at  the  fame  time  heard  a  perlbn  pronouncing 
thefe  words,  "  See  the  earth  where  Harun  is  to  be 
buried."  Upon  this  he  demanded  where  he  was  t6  be 
buried ;  and  was  inftantly  anfwered,  "  At  Tus."  This 
dream  greatly  difcompofing  him,  he  communicated  it 
to  his  chief  phyfician,  who  endeavoured  to  divert  him, 
telling  the  khalif  that  the  dream  had  been  occafioned 
by  the  thoughts  of  his  expedition  againft  the  rebels. 
He  therefore  advifed  him  to  purfue  fome  favourite  di- 
verfion  that  might  draw  his  attention  another  way. 
The  khalif  accordingly,  by  his  phyfician's  advice,  pre- 
pared a  magnificent  regale  for  his  courtiers,  which  lafted 
feveral  days.  After  this,  he  put  himfelf  at  the  head 
of  his  forces,  and  advanced  to  the  confines  of  Jorjan, 
where  he  was  attacked  by  the  diftemper  that  proved 
fatal  to  him.  As  his  diforder  increafed,  he  found  him- 
felf obliged  to  retire  to  Tus ;  where  being  arrived,  he 
fent  for  his  phyliciau,  and  faid  to  him,  "  Gabriel,  do 
yon  remember  my  dream  at  Rakka  ?  we  are  now  ar- 
rived at  Tus,  the  place,  according  to  what  was  pre- 
dicted in  that  dream,  of  my  interment.  Send  one  of 
my  eunuchs  to  fetch  me  a  handful  of  earth  in  the  neigh- 
bourhood of  this  city."  Upon  this,  Mafrur,  one  of 
his  favourite  eunuchs,  was  difpatched  to  bring  a  little 
of  the  foil  of  the  place  to  the  khalif.  He  foon  returned, 
and  brought  a  handful  of  red  earth,  which  he  prefented 
to  the  khalif  with  his  arm  half  bare.  At  the  fight  of 
this,  Harun  inftantly  cried  out,  "  In  truth  this  is  the 
earth,  and  this  the  very  arm,  that  I  faw  in  my  dream." 
His  fpirits  immediately  failing,  and  his  malady  being 
greatly  increafed  by  the  perturbation  of  mind  enfuing 
upon  this  fight,  he  died  three  days  after,  and  was  bu- 
ried in  the  fame  place.  According  to  Abul  Faraj,  Ba- 
ihir  Ebn  Al  Leith  the  arch-rebel's  brother,  was  brought 
in  chains  to  the  khalif,  who  was  then  at  the  point  of 
death.    At  the  fight  of  whom  Harun  declared,  that 
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if  he  could  fpeak  only  two  words  he  would  fay  kill  him; 
and  immediately  ordered  him  to  be  cut  to  pieces  in  his 
prefence.  This  being  done,  the  khalif  foon  after  ex- 
pired, in  the  year  of'  the  Hegira  193,  having  reigned 
25  years.  The  diftemper  that  put  an  end  to  his  days 
is  laid  to  have  been  the  bloody  flux. 

Upon  the  arrival  of  a  courier  from  Tus,  with  the 
news  of  Al  Rafhid's  death,  his  fon  Al  Amin  was  im- 
mediately proclaimed  khalif;  and  was  no  fooner  feated 
on  the  throne,  than  he  formed  a  defignof  excluding  his 
brother  Al  Mamun  from  the  fucceffion.  Accordingly 
he  deprived  him  of  the  furniture  of  the  imperial  palace 
of  Khorafan  ;  and  in  open  violation  of  his  father's  will, 
who  had  bellowed  on  Al  Mamun  the  perpetual  govern- 
ment of  Khorafan  ;  and  of  all  the  troops  in  that  pro- 
vince, he  ordered  thefe  forces  to  march  dircctiy  to 
Bacrdad.  Upon  the  arrival  of  this  order,  Al  Mamun 
expoftulated  with  the  general  Al  Fadl  Ebn  Rabi  who 
commanded  his  troops,  and  endeavoured  to  prevent  his 
marching  to  Bagdad  ;  but  without  effeel,  for  he  punc- 
tually obeyed  the  orders  fent  by  the  khalif.  Al  Ma- 
mun, however,  took  care  not  to  be  wanting  in  fidelity 
to  his  brother.  He  obliged  the  people  of  Khorafan  to 
take  an  oath  of  fidelity  to  Al  Amin,  and  reduced  fome 
who  had  actually  excited  a  conliderable  body  of  the 
people  to  revolt,  while  the  general  Al  Fadl  having  in- 
gratiated himfelf  with  the  khalif  by  his  ready  compli- 
ance with  his  orders,  was  chofen  prime  vizir,  and  go- 
verned with  an  abfolute  fway ;  Al  Amin  abandoning 
himfelf  entirely  to  drunkennefs. 

Al  Fadl  was  a  very  able  minifter ;  though  fearing  Al 
Mamun's  refentment  if  ever  he  mould  afcend  the  throne, 
he  gave  Al  Amin  fuch  advice  as  proved  in  the  end  the 
ruin  of  them  both.  He  told  him  that  his  brother  had 
gained  the  affection  of  the  people  of  Khorafan  by  the 
good  order  and  police  he  had  ellabliflied  among  them  ; 
that  his  unwearied  application  to  the  adminiftration  of 
juftice  had  fo  attracted  their  efteem,  that  the  whole  pro- 
vince was  entirely  at  his  devotion ;  that  his  own  con- 
duct was  by  no  means  relillied  by  his  fubjefts,  whofe 
minds  were  almoft  totally  alienated  from  him ;  and 
therefore  that  he  had  but  one  part  to  aft,  which  was  to 
deprive  Al  Mamun  of  the  right  of  fucceffion  that  had 
been  given  him  by  his  father,  and  transfer  it  to  his  own 
fon  Mufa,  though  then  but  an  infant.  Agreeable  to 
this  pernicious  advice,  the  khalif  fent  for  his  brother 
Al  Kafem  from  from  Mefopotamia,  and  recalled  Al 
Mamun  from  Khorafan,  pretending  he  had  occafion  for 
him  as  an  afliftant  in  his  councils. 

By  this  treatment  Al  Mamun  was  fo  much  provoked, 
that  he  refolved  to  come  to  an  open  rupture  with  his 
brother,  in  order,  if  poilible,  to  fruftrate  his  wicked  de- 
figiis.  Inftead,  therefore,  of  going  to  Bagdad  as  he 
had  been  commanded,  he  cut  off  all  communication  be- 
tween his  own  province  and  that  capital;  pretending, 
that  as  his  father  Harun  had  affigned  him  the  lieute- 
nancy of  Khorafan,  he  was  refponfible  for  all  the  dis- 
orders that  might  happen  there  during  his  abfence. 
He  alfo  coined  money,  and  would  not  fuffer  Al  Amin's 
name  to  be  impreffed  upon  any  of  the  dirhems  or  di- 
nars ftruck  in  that  province.  Not  content  with  this, 
he  prevailed  upon  Rafe'  Ebn  Al  Leith,  who  had  been 
for  fome  time  in  rebellion,  to  join  him  with  a  body 
of  troops;  whofe  example  was  foon  after  followed  by 
Ilarthema  Ebn  Aafan  ;    which  put  him  in   pofltffio'n 


of  all  the  vafl;  territory  of  Khorafan.  Here  he  go- 
verned with  an  abfolute  fway,  officiated  in  the  mofque 
as  Iman,  and  from  the  pulpit  conflantly  harangued  the 
people. 

The  following  year,  being  the  195th  year  of  the 
Hegira,  beginning  O&ober  4th,  8ro,  the  khalif  Al 
Amin,  finding  that  his  brother  fet  him  at  defiance,  de- 
clared war  againfl:  him,  and  fent  his  general  Ali  Ebn 
Ifa  with  an  army  of  60,000  men  to  invade  Khorafan. 
Al  Mamun,  being  informed  that  Ali  was  advancing 
againfl  him  with  fuch  a  powerful  army,  put  on  foot 
all  the  troops  he  could  raife,  and  gave  the  command  to 
Thaher  EbnHofein,  one  of  the  greateft  generals  of  his 
age.  Thaher  being  a  man  of  undaunted  refolution,  chofe 
only  4000  men,  whom  he  led  againfl  Al  Amin's  ar- 
my. Ali,  feeing  fo  fmall  a  number  of  troops  advanc- 
ing againfl  him,  was  tranfported  with  joy,  and  pro- 
mifed  himfelf  an  eafy  victory.  Defpifing  his  enemies, 
therefore,  he  behaved  in  afecure  and  carelefs  manner; 
,  the  confequence  of  which  was,  that  his  army  was  en- 
tirely defeated,  and  himfelf  killed,  his  head  being  af- 
terwards fent  as  a  prefent  to  Al  Mamun,  who  amply 
rewarded  Thaher  and  Harthema  for  their  fervices. 

After  this  vidlory,  Al  Mamun  afTumed  the  title  of 
khalif,  ordered  Al  Amin's  name  to  be  omitted  in  the 
public  prayers,  and  made  all  neceflary  preparations  for 
carrying  the  war  into  the  very  heart  of  his  brother's 
dominions.  For  this  purpofe  he  divided  his  forces  into 
two  bodies,  and  commanded  them  to  march  into  Irak 
by  different  routes.  One  of  them  obeyed  the  orders  of 
Thaher,  and  the  other  of  Harthema.  The  firfl  directed 
his  inarch  towards  Ahwas,  and  the  other  towards  Hol- 
wan,  both  of  them  propofing  to  meet  in  the  neighbour- 
hood of  Bagdad,  and  after  their  junction  to  befiege 
that  city. 

In.  the  196th  year  of  the  Hegira,  Thaher  Ehn  Ho- 
fein  made  a  molt  rapid  progrefs  with  the  troops  under 
his  command.  Having  advanced  towards  Ahwas,  he 
there  defeated  a  body  of  the  khalifs  forces ;  and  though 
the  victory  was  by  no  means  decifive,  it  fo  intimidated 
the  commander  of  Ahwas,  that  lie  thought  fit  to  fur- 
render  that  fortrefs  to  him.  This  opened  him  a  way  to 
Wafet  upon  the  Tigris,  and  facilitated  the  conqueft  of 
that  place.  After  this  he  marched  with  his  army  to 
Al  Madayen;  the  inhabitants  of  which  immediately 
opened  their  gates  to  him.  The  rapidity  of  thefe  con- 
quefls,  and  the  infamous  conduct  of  Al  Amin,  excited 
the  people  of  Egypt,  Syria,  Hejaz,  and  Yaman,  una- 
nimoufly  to  declare  for  Al  Mamun  j  who  was  accord- 
ingly proclaimed  khalif  in  all  thefe  provinces. 

The  next  year,  Al  Mamun's  forces  under  Thaher 
and  Harthema  laid  fiege  to  Bagdad.  As  the  khalif 
was  (hut  up  in  that  place,  and  it  had  a  numerous  gar- 
rifon,  the  befieged  made  a  vigorous  defence,  and  de- 
ftroyed  a  great  number  of  their  enemies.  The  beficgers, 
however,  inceffantly  played  upon  the  town  with  their 
catapults  and  other  engines,  though  they  were  in  their 
turn  not  a  little  annoyed  by  the  garrifon  with  the  fame 
fort  of  military  machines.  The  latter  likewife  made 
continual  fallies,  and  fonghtlike  men  in  defpair,  though 
they  were  always  at  laft  beaten  back  into  the  town 
with  considerable  lofs.  In  Ihort,  the  fiege  continued 
during  the  whole  of  this  year,  in  which,  the  greateil 
part  of  the  eailern  city,  called  the  Camp  of  'At '  Mohdi, 
was  demolished  or  reduced  to  afhes.     The  citizens,  as 
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well  as  the  garrifon,  were  reduced  to  the  laft  extremity 
by  the  length  and  violence  of  the  fiege. 

In  the  beginning  of  the  198th  year  of  the  Hegira, 
Al  Amin  finding  himfelf  deferted  by  his  troops,  as 
well  as  by  the  principal  men  of  Bagdad,  who  had  kept 
a  private  correfpondence  with  Thaher,  was  obliged  to 
retire  to  the  old  town  on  the  weft  bank  of  the  Tigris. 
He  did  not,  however,  take  this  ftep,  before  the  inhabi- 
tants of  the  new  town  had  formally  depofed  him,  and 
proclaimed  his  brother  Al  Mamun  khalif.  Thaher,  re- 
ceiving advice  of  this,  caufed  the  old  town  to  be  im- 
mediately inverted,  planted  his  engines  againft  it,  and 
atlaft  ftarved  it  to  a  fnrrender.  Al  Amin  being  thus 
reduced  to  the  neceflity  of  putting  himfelf  into  the 
hands  of  one  of  the  generals,  chofe  to  implore  the  pro- 
tection of  Harthema,  whom  he  judged  to  be  of  a  more 
humane  difpofition  than  Thaher.  Having  obtained  this, 
he  embarked  in  a  fmall  veilel  in  order  to  arrive  at  that 
part  of  the  camp  where  Harthema  was  ported  ;  but 
Thaher  being  informed  of  his  defign,  which,  if  put  in 
execution,  he  thought  would  eclipfe  the  glory  he  had 
acquired,  laid  an  atnbuth  for  him,  which  he  had  not  the 
good  fortune  to  efcape.  Upon  his  arrival  in  the  neigh- 
bourhood of  Harthema's  tent,  Thaher's  foldiers  rnlhed 
upon  him,  drowned  all  his  attendants,  and  put  himfelf 
in  prifon.  Here  he  was  foon  after  maflacred  by  Tha- 
her's fervants,  who  carried  his  head  in  triumph  to  their 
rrtafter,  by  whofe  order  it  was  afterwards  expofed  to 
public  view  in  the  ftreets  of  Bagdad.  Thaher  after- 
wards fent  it  to  Al  Mamun  in  Khorafan,  together  with 
the  ring  or  feal  of  the  khalifat,  thefceptre,  and  the  im- 
perial robe.  At  the  fight  of  thefe,  Al  Mamun  fell 
down  on  his  knees,  and  returned  thanks  to  God  for  his 
fuccefs  ;  making  the  courier  who  brought  them  a  pre- 
fcnt  of  a  million  of  dirhems,  in  value  about  L.  100,000 
Sterling. 

The  fame  day  that  Al  Amin  was  affaifinated,  his 
brother  Al  Mamun  was  proclaimed  khalif  at  Bagdad. 
He  had  not  been  long  feated  on  the  throne  when  he 
was  alarmed  by  rebellions  breaking  out  in  different 
parts  of  the  empire.  Thefe,  however,  were  at  laft  hap- 
pily extinguilhed  ;  after  which,  Thaher  Ebn  Hofein 
bercd  from  had  the  government  of  Khorafan  conferred  upon  him 
theempire.  an(j  njs  defendants  with  almoft  abfolute  and  unlimited 
power.  This  happened  in  the  20jth  year  of  the  He- 
gira, from  which  time  we  may  date  the  difmemberment 
of  that  province  from  the  empire  of  the  khalifs. 

During  the  reign  of  this  khalif  nothing  remarkable 

happened;  only  the  African  Modems  invaded  theidand 

sg        of  Sicily,  where  they  made  themfelves  matters  of  feveral 

Death  of     places.     He  died  of  a  furfeit  in  the  218th  year  of  the 

Al  Mamun  Hegira,  having  reigned  20,  and  lived  48  or  49  years. 

On  the  death  of  Al  Mamun,  his  brother  Al  Mota- 

fem,  by  fome  of  the  oriental  hiftorians  fnrnamed  Billah, 

was  faluted  khalif.      He  fncceeded  by  virtue  of  Al 

Mamun's  exprefs  nomination  of  him  to  the  exclufion  of 

his  own  fon  Al  Abbas  and  his  other  brother  Al  Kafem 

19        who  had  been   appointed  by  Hartin  Al  Ralhid.     In 

War  be-     the  beginning  of  his  reign  he  was  obliged  to  employ 

tweenthe    t]lc  whole  forcesof  his  empire  againft  one  Babec,  who 

new  khahf  naj  been  for  a  confiderable  time  in  rebellion  in  Perfia 

fern  and"   and  Pcr(>an  Irak-     This  Babec  fiiIt  aPPeared  in  the 
Babec.        year  of  the  Hegira  201,  when  he  began  to  take  upon 
him  the  title  of  a  prophet.     What  his  particular  doc- 
trine was,  is  now  unknown;  but  his  religion  isfaid  to 
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have  differed  from  all  others  then  known  in  Ada.     He    Bagdad, 
gained  a  great  number  of  profelytes  in  Aderbijan  and  '       "       ' 
the  Perlian  Irak,  where  he  foon  grew  powerful  enough 
to  wage  war  with  the  khalif  Al  Mamun,  whofe  troops 
he  often  beat,  fo  that  he  was  now  become  extremely 
formidable.     The  general  fent  by  Al  Motafem  to  re- 
duce him  was  Haider  Ebn  Kaus,  furnamed  Affbin,  a 
Turk  by  nation,  who  had  been  brought  a  flave  to  the 
khalifs  court,  and  having  been  employed  in  difcipli- 
ning  the  Tnrkifh  militia  there,  had  acquired  the  repu-        3* 
tation  of  a  great  captain.     By  him  Babec  was  defeated  Babec  de- 
with  prodigious  daughter,  no  fewer  than  60,000  men  featcd. 
being  killed  in  the  firft  engagement.     The  next  year, 
being  the   220th  of  the  Hegira,  he   received  a  ftill 
greater  overthrow,  lofing  100,000  men  either  killed 
or  taken  prifoners.     By  this  defeat  he  was  obliged 
to  retire  into  the   Gordyasan  mountains  ;  where  he 
fortified  himfelf  in  fuch  a  manner,  that  Affhin  found 
it  iuipofliblc  to  reduce  him  till  the  year  of  the  Hegira 
222.    This  commander  having  reduced  with  invincible 
patience  all  Babec's  caftles  one  after  another,  the  im- 
porter was  obliged  to  (hut  himfelf  up  in  a  rtrong  for- 
trefs  called  Cajbabad,  which  was  now  his  laft  refource. 
Here  he  defended  himfelf  with  great  bravery  for  feve- 
ral months ;  but  at  laft  finding  he  fliould  be  obliged 
to  furrender,  he  made  his  efcape  into  a  neighbouring 
wood,  from  whence  he  foon  after  came  to  Affliin,  upon        3I 
that  general's  promiffing  him  pardon.     But  Aflhin  no  Taken  pri- 
fooner  had  him  in  his  power,  than  he  firft  caufed  hisfonerand 
hands  and  feet,  and  afterwards  his  head,  to  be  cut  off.  puttodeath 
Babec  had  fnpported  himfelf  againft  the  power  of  the 
khalifs  for  upwards  of  20  years,  during  which  time        34 
he  had  cruelly  maiTacred  250,000  people  ,-  it  being  his  Hedeftroy- 
enftom  to  fpare  neither  man,  woman,  nor  child,  of  the  ed'vafl; 
Mahometans  or  their  allies.     Amongft  the  prifoners  numbers  o£ 
taken  at  Cafbabad  there  was  one  Nud,  who  had  been  Moflems- 
one  of  Babec's  executioners,  and  who  owned  that  in 
obedience  to  his  mafter's  commands  he  had  deftroyed 
20,000  Modems  with  his  own  hands  ;  to  which  he  ad- 
ded, that  vaft  numbers  had  alfo  been  executed  by  hia 
companions,  but  that  of  thefe  he  could  give  no  precife 
account. 

In  the  223d  year  of  the  Hegira,  the  Greek  emperor 
Theophilus  invaded  the  khalifs  territories,  where  he 
behaved  with  the  greateft  cruelty,  and  by  deftroying 
Sozopetra  the  place  of  Al  Motafem's  nativity,  notwith- 
ftanding  hisearneftintreatiesto  the  contrary, occafioned 
the  terrible  deftraction  of  Amorium  mentioned  under 
that  article.  The  reft  of  this  khalifs  reign  is  remark- 
able for  nothing  but  the  execution  of  Afihin,  who  was 
accufed  of  holding  correfpondence  with  the  khalifs 
enemies.  After  his  death  a  great  number  of  idols  were 
found  in  hishoufe,  which  were  immediately  burned,  as 
alfo  feveral  books  faid  to  contain  impious  and  deteftable 
opinions.  33 

In  the  227th  year  of  the  Hegira  died  the  khalif  Al  Death  of 
Motafem,  in  the  48th  or  49th  year  of  his  age.     He  Al  Mou- 
reigned  eight  years  eight  months  and  eight  days,  was  fem- 
born  in  the  eighth  month  of  the  year, fought  eight  battles 
had  8000  Haves,  and  had  8,000,000  dinars  and  8o,oco 
dirhems  inhistreafury  at  his  death,  whence  the  oriental 
hiftorians  give  him  the  name  of  Al  Mothamen,  or  the 
Ofionary.     He  is  faid  to  have  been  fo  robuft,   that  he 
once  carried  a  burden  of  1000  pounds  weight  feveral 
paces.    As  the  people  of  Bagdad  dirturbed  him  with 
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frequent  revolts  and  commotions,  he  took  the  refolution    chief  of  this  gang  of  robbers,  who  according  to  fome    BagdaJ. 

'       '  of  the  Arab  hiftorians,  differed  but  little  from  wild  ' * ' 

beafts,  was  AH  Ebn  Mohammed  Ebn  Abdalrahman, 
who  falfely  gave  himfelf  out  to  be  of  the  family  of  All 
Ebn  Abu  Taleb.  This  nude  fuch  an  impreffion  upon 
the  Shiites  in  thofe  parts,  that  they  flocked  to  him  in 
great  numbers  ;  which  enabled  him  to  feize  upon  the 
cities  of  Bafra  and  Ramla,  and  even  to  pafs  the  Tigris  at 
the  head  of  a  formidable  army.  He  then  took  the  title 
10  the  following  year,  being  the  228th  of  the  Hegira,     of  Prince  of  the  Ze?ijians,  in  order  to  ingratiate  himfelf 

'■  '  '       with  thofe  barbarians,  of  whom  his  army  was  principally 
com  poled. 

In  the  256th  year  of  the  Hegira,  Al  Mokhtadi  was 
barbaroufly  murdered  by  the  Turks  who  had  raifed 
him  to  the  throne,  and  was  fucceeded  by  Al  Hon  tamed        jo 
the  fon  of  Al  Motawakkel.     This  year  the  prince  of  Al  Habib'a 
the  Zenjians,  Ali,  or  as  he  is  alfo  called,  Al  Habib,  fuccefs. 


Badgad. 

' '  to  abandon  that  city,  and  build  another  for  his  own  re 

He  bunt  the  Mence.  The  new  city  he  built  was  firft  called  Samarra, 
eityofSarra  and  afterwards  Sarra  Ma/iray,  and  flood  in  the  Ara- 
Manray.     bian  Irak.     He  was  attached  to  the  opinion  of  the 

Motazalites,  who  maintain  the  creation  of  the  Koran  ; 

and  both  he  and  his  predcceflbrcrnelly  perfecuted  thofe 

who  believed  it  to  be  eternal. 

Al  Motafem  was  fucceeded  by  Al  Wathek  Billah, 


invaded  and  conquered  Sicily.  Nothing  remarkable 
happened  during  the  reft  of  his  reign  ;  he  died  in  the 
232J  year  of  the  Hegira,  and  was  fucceeded  by  his 
brother  Al  Motawakkel. 

The  new  khalif  began  his  reign  with  an  act  of  the 
cruelty  of  greatefl  cruelty.  The  late  khalif's  vizir  having  treated 
Al  Mo-  Al  Motawakkel  ill  in  his  brother's  lifetime,  and  op- 
pofed  his  election  to  the  khalifat,  was  on  that  account 
now  fent  to  prifon.  Here  the  khalif  ordered  him  to 
be  kept  awake  for  feveral  days  and  nights  together: 
after  this,  being  fuffered  to  fall  alleep,  he  flept  a  whole 
diy  and  night ;  and  after  he  awoke  was  thrown  into 
an  iron  furnace  lined  with  fpikes  or  nails  heated  red 
hot,  where  he  was  miferably  burnt  to  death.  During 
this  reign  nothing  remarkable  happened,  except  wars 
with  the  Greeks,  which  were  carried  on  with  various 
fuccefs.  In  the  year  8  59  too,  being  the  245th  of  the 
Hegira,  violent  earthquakes  happened  in  many  provin- 
ces of  the  Modem  dominions;  and  the  fprings  at  Mecca 
failed  to  fuch  a  degree,  that  the  celebrated  well  Zem- 
zem  was  almoft  dried  up,  and  the  water  fold  for  100 
dirhems  a  bottle. 

In  the  247th  year  of  the  Hegira,  the  khalif  was  af- 
faflinated  at  the  inflance  of  his  fon  Al  Montafer;  who 
fucceeded  him,  and  died  in  fix  months  after.  He  was 
fucceeded  by  Al  Moflain,  who  in  the  year  of  the  He- 
gira 252  was  forced  to  abdicate  the  throne  by  his  bro- 
ther Al  Motazz,  who  afterwards  caufed  him  to  be  pri- 
vately murdered.  He  did  not  long  enjoy  the  dignity 
of  which  he  had  fo  iniquitoufly  poffefTed  himfelf  ;  be- 
ing depofed  by  the  Turkifh  militia  (who  now  began  to 
fet  up  anddepofe  khalifs  as  they  pleafed)  in  the  255th 
year  of  the  Hegira.  After  his  depofition,  he  was  fent 
under  an  efcort  from  Sarra  Manray  to  Bagdad,  where 
he  died  of  thirfl  or  hunger,  after  a  reign  of  four  years 
and  about  feven  months.     The  fate  of  thiskhalif  was 
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of  Al  Mo-  peculiarly  hard  :  the  Turkifh  troops  had  mutinied  for 
"  c"  their  pay  ;  and  Al  Motazz,  not  having  money  to  fatisfy 
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their  demands,  applied  to  his  mother  named 
for  50,000  dinars.  This  fhe  refufed,  telling  him  that 
fhe  had  no  money  at  all,  although  it  afterwards  appear- 
ed that  fhe  was  pofTefTed  of  immenfe  treafures.  After 
his  depofition,  however,  fhe  was  obliged  to  difcover 
them,  and  even  depofite  them  in  the  hands  of  the  new 
khalif  Al  Mokhtadi.  They  confifled  of  1,000,000  di- 
nars, a  bufhel  of  emeralds,  and  another  of  pearls,  and 
three  pounds  and  three  quarters  of  rubies  of  the  colour 
of  fire. 

Al  Mokhtadi,  the  new  khalif,  was  the  fon  of  one  of 
Al  Wathek's  concubines  named  Korb,  or  Karb,  who  is 
by  fome  fuppofed  to  have  been  a  Chriftian.     The  be- 
ginning of  his  reign  is  remarkable  for  the  irruption  of 
re?nonf\hiethe  Zc'"Jians>  a  PeoP1e  of  N»Wa,  Ethiopia,  and  the 
Mokhtadi."  collntry  ofCaffres,   into  Arabia,  where  they  penetra- 
'  ted  into  the  neighbourhood  of  Bafra  and  Cufa.     The 
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made  incurfions  to  the  very  gates  of  Bagdad,  doing 
"prodigious  mifchief  wherever  he  paffed.  The  khalif 
therefore  fent  againfl  him  one  Jolan  with  a  conilderable 
army  ;  he  was  overthrown,  however,  with  very  great 
flaughter  by  the  Zenjian,  who  made  himfelf  m after  of 
24  of  the  khalif's  largeft  fhips  in  the  bay  of  Bafra,  put 
a  vafl  number  of  the  inhabitants  of  Obolla  to  the  fword, 
and  feized  upon  the  town.  Not  content  with  this,  he 
fet  fire  to  it,  and  foon  reduced  it  to  afhes,  the  houfes 
moftly  confifting  of  the  wood  of  a  certain  plane-tree 
called  by  the  Arabians  Saj.  From  thence  he  marched 
to  Abadan,  which  likewife  furrendered  to  him.  Here 
he  found  an  immenfe  treafure,  which  enabled  him  to 
pofTefs  him  of  the  whole  diftricl  of  Ahwaz.  In  fhort, 
his  forces  being  now  increafed  to  80,000  ftrong,  mofl 
of  the  adjacent  territories,  and  even  the  khalif's  court 
itfelf,  were  flruck  with  terror. 

In  the  257th  year  of  the  Hegira,  Al  Habib  conti- 
nued victorious,  defeated  feveral  armies  fent  againft  him 
by  the  khalif,  reduced  the  city  of  Bafrah,  and  put 
20,000  of  the  inhabitants  to  the  fword.  The  follow- 
ing year,  the  khalif,  fupported  by  his  brother  Al  Mo- 
waffek,  had  formed  a  defign  of  circumfcribing  the 
power  of  the  Turkifh  foldiery,  who  had  for  fome  time 
given  law  to  the  khalifs  themfelves.  But  this  year  the 
Zenjians  made  fo  rapid  a  progrefs  in  Perfia,  Arabia, 
and  Irak,  that  he  was  obliged  to  fufpend  the  execution 
of  his  defign,  and  even  to  employ  the  Turkilh  troops  to 
affifl  his  brother  Al  MowafFek  in  oppolingthefe  robbers. 
The  firft  of  the  khalif's  generals  who  encountered  Al 
Habib  this  year,  was  defeated  in  feveral  engagements, 
and  had  his  army  at  laft  entirely  deftroyed.  After  this 
Al  MowafFek  and  another  general  named  Mofleh  ad- 
vanced againft  him.  In  the  firft  engagement  Mofleh 
being  killed  by  an  arrow,  the  khalif's  troops  retired  ; 
but  Al  MowafFek  put  them  afterwards  in  fuch  a  poftnre 
of  defence,  that  the  enemy  durft  not  renew  the  attack. 
Several  other  lharp  encounters  happened  this  year,  in 
which  neither  party  gained  great  advantage ;  but,  at 
laft,  fome  contagious  diftempers  breaking  out  in  Al 
Mowaffek's  army,  he  was  obliged  to  conclude  a  truce, 
and  retire  to  Wafet  to  rcfrefh  his  troops. 

In  the  259th  year  of  the  Hegira,  commencing  Nov. 
7th,  872,  the  war  between  the  khalif  and  Al  Habib  ftill 
continued.  Al  Mowaffek,  upon  his  arrival  at  Bag- 
dad, fent  Mahammcd,  furnamed  Al  Mbivalled,  with  a 
powerful  army  to  acT:  againft  the  Zenjians:  buthe  could 
not  hinder  them  from  ravaging  the  province  of  Ahwaz, 
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cutting  off  about  50,000  of  the  khalif's  fubjects,  and 
difmantling  the  city  of  Ahwas  ;  and  notwithstanding 
the  utmoft  efforts  of  all  the  khalif's  generals,  no  conli- 
derable  advantages  could  be  gained  either  this  or  the 
following  year. 

In  the  261ft  year  of  the  Hegira,  beginning  October 
1 6th,  874,  Mohammed  Ebn  Wafel,  who  had  killed  the 
khalif's  governor  of  Fars,  and  afterwards  made  himfelf 
mafter  of  that  province,  had  feveral  engagements  with 
Al  Habib,  but  with  what  fuccefs  is  not  known.  The 
khalif,  having  been  apprized  of  the  (late  of  affairs  on 
that  fide,  annexed  the  government  of  Fars,  Ahwas, 
and  Bafra,  to  the  prefecture  he  had  given  to  Mufa  Ebn 
Boga,  whom  he  looked  upon  as  one  of  the  beft  gene- 
rals he  had.  Mufa,  foon  after  his  nomination  to  thai 
poft,  fent  Abdalrahman  Ebn  Mofleh  as  his  deputy  to 
Ahwas,  giving  him  as  a  colleague  and  affiftant  one  Ti- 
fam,  a  Turk.  Mohammed  Ebn  Wafel,  however,  refu- 
fmg  to  obey  the  orders  of  Abdalrahman  and  Tifam ;  a 
fierce  conflict  enfued,  in  which  the  latter  were  defeated, 
and  Abdalrahman  taken  prifoner.  After  this  victory, 
Mohammed  advanced  againft  Mufa  Ebn  Boga  himfelf  ; 
but  that  general,  finding  he  could  not  take  poiTeffion  of 
his  new  government  without  a  vaft  effufion  of  blood, 
recalled  the  deputies  from  their  provinces,  and  made 
the  beft  of  his  way  to  Sarra  Manray.  After  this,  Ya- 
kub  Ebn  Al  Leit,  having  taken  Khorafan  from  the 
defcendants  of  Thaher,  attacked  and  defeated  Moham- 
med Ebn  Wafel,  feizing  on  his  palace,  where  he  found 
a  fum  of  money  amounting  to  40,000,000  dirhems. 

The  next  year  Yakub  Elm  AlLeit  being  grown  for- 
midable by  the  acquisition  of  Ahwas  and  a  coniiderable 
portion  of  Fars,  or  at  lead:  the  Perlian  Irak,  declared 
war  againft  the  khalif.  Againft  him  Al  Motamed  dis- 
patched Al  Mowaffek  ;  who  having  defeated  him  with 
prodigious  (laughter,  plundered  his  camp,  and  purfued 
him  into  Khorafan  ;  where  meeting  with  no  oppofition, 
he  entered  Nifabur,  and  releafed  Mahomet  the  Tha- 
herian,  whom  Yakub  had  detained  in  prifon  three 
years.  As  for  Yakub  himfelf,  he  made  his  efcape  with 
great  difficulty,  tho'  he  and  his  family  continued  feve- 
ral years  in  pofleffion  of  many  of  the  conquefts  he  had 
made.  This  war  with  Yakub  proved  a  feafonable  di- 
verfion  in  favour  of  Al  Habib,  who  this  year  defeated 
all  the  forces  fent  againft  him,  and  ravaged  the  dif- 
tricT:  of  Wafet. 

The  following  year,  being  the  263d  of  the  Hegira, 
beginning  September  24th,  876,  the  khalif's  forces,  un- 
der the  command  of  Ahmed  Ebn  Lebuna,  gained  two 
confiderable  advantages  over  Al  Habib  ;  but  being  at 
laft  drawn  into  an  ambufcade,  they  were  almoft  totally 
deftroyed,  their  general  himfelf  making  his  efcape  with 
the  utmoft  difficulty  ;  nor  were  the  khalif's  forces  able, 
during  the  courfe  of  the  next  year,  to  make  the  leaft 
impreffion  upon  thefe  rebels. 

In  the  265th  year  of  the  Hegira,  beginning  Septem- 
ber 3d,  878,  Ahmed  Ebn  Tolun  rebelled  againft  the 
khalif,  and  fet  up  for  himfelf  in  Egypt.  Having  af- 
fembled  a  confiderable  force,  he  marshed  to  Antioch, 
and  befieged  Sima  the  governor  of  Aleppo,  and  all  the 
provinces  known  among  the  Arabs,  by  the  name  of  Al 
Aiuafcm  in  that  city.  As  the  befieged  found  that  he 
was  refolved  to  carry  the  place  by  affault,  they  thought 
fit,  after  a  fhort  defence,  to  fubmit,  and  to  put  Sima 
into  his  hands.  Ahmed  no  fooner  had  that  officer  in 
Vol.  II. 


his  power,  than  he  caufed  him  to  be  beheaded  ;  after 
which  he  advanced  to  Aleppo,  the  gates  of  which  were 
immediately  opened  unto  him.  Soon  after,  he  reduced 
Damafcus,  Hems,  Hamath,  Kinnifrin,  and  Al  Rakka, 
fituated  upon  the  eaftern  bank  of  the  Euphrates.  This 
rebellion  fo  exafperated  Al  Motamed,  that  he  caufed 
Ahmed  to  be  publicly  curfed  in  all  the  mofques  belong- 
ing to  Bagdad  and  Irak;  and  Ahmed  on  his  part  or- 
dered the  fame  malediction  to  be  thundered  out  againft 
the  khalif  in  all  the  mofques  within  his  jurifdiftion. 
This  year  alfo  a  detachment  of  Al  Habib's  troops  pe- 
netrated into  Irak,  and  made  themfelves  mafters  of 
four  of  the  khalif's  fhips  laden  with  corn  ;  then  they 
advanced  to  Al  Nomanic,  laid  the  greateft  part  of  it 
in  aihes,  and  carried  off  with  them  feveral  of  the  inha- 
bitants prifoners.  After  this  they  poffefTed  themfelves 
of  Jarjaraya,  where  they  found  many  prifoners  more, 
and  deftroyed  all  the  adjacent  territory  with  fire  and 
fword.  This  year  there  were  four  independent  powers 
in  the  Modem  dominions,  befides  the  houfe  of  Om- 
miyah  in  Spain  ;  viz.  The  African  Moilems,  or  A- 
glabites,  who  had  for  a  long  time  acted  independently ; 
Ahmed  in  Syria  and  Egypt  j  Al  Leit  in  Khorafan  ; 
and  Al  Habib  in  Arabia  and  Irak. 

In  the  266th  year  of  the  Hegira,  beginning  Auguft 
23d,  879,  Al  Habib  reduced  Ramhormoz,  burnt  the 
ftately  mofque  there  to  the  ground,  put  a  vaft  num- 
ber of  the  inhabitans  to  the  fword,  and  carried  away 
great  numbers,  as  well  as  a  vaft  quantity  of  fpoil. — 
This  was  his  laft  fuccefsful  campaign  ;  for  the  year  fol- 
lowing, Al  Mowaffek,  attended  by  his  fon  Abul  Ab- 
bas, having  attacked  him  with  a  body  of  10,000  horfe, 
and  a  few  infantry,  notvvithftanding  the  vaft  difparity 
of  numbers  (Al  Habib's  army  amounting  to  100,000 
men), defeated  him  in  feveral  battles,  recovered  moftof 
the  towns  he  had  taken,  together  with  an  immenfe 
quantity  of  fpoil,  and  releafed  5000  women  that  had 
been  thrown  into  prifon  by  thefe  barbarians.  After  thefe 
victories,  Al  Mowaffek  took  poft  before  the  city  of  Al 
Mabiya',  built  by  Al  Habib,  and  the  place  of  his  refi- 
dence,  burnt  all  the  fhips  in  the  harbour  ;  thoroughly 
pillaged  the  town;  and  then  entirely  difmantled  it. 
After  the  reduction  of  this  place,  in  which  he  found 
immenfe  treafures,  Al  Mowaffek  purfued  the  flying 
Zenjians,  put  feveral  of  their  chiefs  to  the  fword,  and 
advanced  to  Al  Mokhtara,  a  city  built  by  Al  Habib. 
As  the  place  was  ftrongly  fortified,  and  Al  Habib  was 
pofted  in  its  neighbourhood,  with  an  army,  according 
to  Abu  Jaafer  Al  Tabari,  of  300,000  men,  Al  Mowaf- 
fek perceived  that  the  reduction  of  it  would  be  a  mat- 
ter of  fome  difficulty.  He  therefore  built  a  fortrefs  op- 
polite  to  it,  where  he  erected  a  mofque,  and  coined 
money.  The  new  city,  from  its  founder,  was  called 
by  the  Arabs  Al  Mowaffekkia,  and  foon  rendered  con- 
fiderable by  the  fcttlement  of  feveral  wealthy  merchants 
there.  The  city  of  Al  Mokhtara  being  reduced  to  great 
ftraits  was  at  laft  taken  by  ftorm,  and  given  up  to  be 
plundered  by  the  khalif's  troops  ;  after  which  Al  Mow- 
affek defeated  the  numerous  forces  of  Al  Habib  in  fuch 
a  manner,  that  they  could  no  more  be  rallied  during 
that  campaign. 

The  following  year,  being  the  268th  of  the  Hegira, 

Al  Mowaffek  penetrated  again  into  Al  Mabiya',  and 

demolifhed   the  fortifications  which  had  been  raifed 

fince  its  farmer  redu&ion,  though  the  rebels  difputed 
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every  inch  of  ground.  Next  year  lie  again  attacked  Al 
Habi'b  with  great  bravery ;  and  would  have  entirely  de- 
feated him,  had  he  not  been  wounded  in  the  brealt  with 
an  arrow,  which  obliged  him  to  found  a  retreat.  Howe- 
ver, as  foon  as  he  was  cured  of  his  wound,  Al  Mowaf- 
fek'advanced  a  third  time  to  Al  Mabiya',  made  himfelf 
matter  of  that  metropolis,  threw  down  the  walls  that 
had  been  raifed,  put  many  of  the  inhabitants  to  the 
fword,  and  carried  a  vaft  number  of  them  into  captivity. 

The  27th  year  of  the  Hegira,  commencing  July  nth, 
883,  proved  fatal  to  the  rebel  Al  Habib.  Al  Mowaf- 
fek  made  himfelf  a  fourth  time  mailer  of  Al  Mabiya', 
burnt  all  Habib's  palace,  feized  upon  his  family,  and 
fent  them  to  Sarra  Manray.  As  for  the  ufurper  him- 
felf, he  had  the  good  fortune  to  efcape  at  this  time  ;  but 
being  clofely  purfued  by  Al  Mowaffek  into  the  province 
of  Ahwas,  where  the  ihattered  remains  of  his  forces 
were  entirely  defeated,  he  at  laft  fell  into  the  hands  of 
the  victor,  who  ordered  his  head  to  be  cut  off,  and  car- 
ried through  agreat  part  of  that  region  which  he  had 
fo  long  diihirbed.  By  this  complete  victory  Al  Mowaf- 
fek obtained  the  title  of  Al  Nafr  Lidmilbah,  that  is, 
the  protector  of  Mahomet cmifm.  This  year  alfo  died 
Ahmed  Ebn  Tolun,  who  had  feized  upon  Egypt  and 
Syria,  as  we  have  already  obferved ;  and  was  fucceed- 
cd  by  his  fon  Khamaraio.iy.ah. 

The  next  year,  a  bloody  engagement  happened  be- 
tween the  khalif's  forces  commanded  byAl  Mowaffek's 
fon,  and  thofe  of  Khamarawiyah,  who  had  made  an 
irruption  into  the  khalif's  territories.  The  battle  was 
fought  between  Al  Ramla  and  Damafcus.  In  the  be- 
ginning, Khamarawiyah  found  himfelf  fo  hard  preffed, 
that  his  men  were  obliged  to  give  way  ;  upon  which, 
taking  for  granted  that  all  was  loft,  he  fled  with  great 
precipitation,  even  to  the  borders  of  Egypt ;  but,  in 
the  mean  time,  his  troops  being  ignorant  of  the  flight 
of  their  general,  returned  to  the  charge,  and  gained  a 
complete  victory.  After  this,  Khamarawiyah,  by  his 
juft  and  mild  adminiftration,  fo  gained  the  affections  of' 
his  fubjects,  that  the  khalif  found  it  inipoffible  to  gain 
the  leaft  advantage  over  him.  In  the  276th  year  of 
the  Hegira,  he  overthrew  one  of  the  khalif's  generals 
named  Abul  Saj,  at  Al  Bathnia  near  the  city  of  Da- 
mafcus ;  after  which  he  advanced  to  Al  Rakka  on  the 
Euphrates,  and  made  himfelf  mafter  of  that  place. 
Having  annexed  feveral  large  provinces  to  his  former 
dominions,  and  left  fome  of  his  friends  in  whom  he 
could  confide  to  govern  them,  he  then  returned  into 
Egypt,  the  principal  part  of  his  empire,  which  now 
extended  from  the  Euphrates  to  the  borders  of  Nubia 
and  Ethiopia. 

The  following  year,  being  the  278th  of  the  Hegira, 
was  remarkable  for  the  death  of  Al  Mowaffek.  He 
died  of  the  elephantiafis  or  leprofy  ;  and  while  in  his 
lad  illnefs,  could  not  help  obferving,  that  of  100,000 
men  whom  he  commanded,  there  was  not  one  fo  mifer- 
ableashimfelf.  This  year  is  alfo  remarkable  for  the  firft 
difturbances  raifed  in  the  Modem  empire  by  the  Kar- 
matians.  The  origin  of  this  feet  is  not  certainly  known ; 
■but  the  moft  common  opinion  is,  that  a  poor  fellow, 
by  fome  called  Karmata,  came  from  Khuzcftan  to  the 
villages  near  Cnfa,  and  there  pretended  great  fanelity 
and  ilrictnefs  of  life,  and  that  God  had  enjoined  him 
to  pray  50  times  a-day  ;  pretended  alfo  to  invite  peo- 
ple to  the  obedience  of  a  certain  Imam  of  the  family  of 


Mahomet ;  and  this  way  of  life  he  continued  till  he  had 
made  a  very  great  party,,  out  of  whom  he  chofe  twelve 
as  his  apoftles  to  govern  the  reft,  and  to  propagate  his 
doctrines.  He  alfo  aflumed  the  title  of  prince,  and 
obliged  every  one  of  his  earlier  followers  to  pay  him  a 
dinar  a-year.  But  Al  Haidam,  the  governor  of  that 
province,  finding  men  neglected  their  work,  and  their 
hufbandry  in  particular,  to  fay  thofe  50  prayers  a-day, 
feized  the  fellow,  and  having  put  him  in  prifon,  fwore 
that  he  Ihould  die.  This  being  overheard  by  a  girl 
belonging  to  the  governor,  flic,  out  of  compaflion,  took 
the  key  of  the  dungeon  at  night  from  under  her  ma- 
iler's head,  releafed  the  man,  and  reltored  the  key  to 
its  place  while  her  mafter  flept.  The  next  morning 
the  governor  found  his  prifoner  gone ;  and  the  accident 
being  publicly  known,  raifed  great  admiration  ;  Karj- 
mata's  adherents  giving  out  that  God  had  taken  him 
into  heaven.  After  this  he  appeared  in  another  pro- 
vince, and  declared  to  a  great  number  of  people  he 
got  abont  him,  that  it  was  not  in  the  power  of  any 
perfon  to  do  him  hurt;  notwithftanding  which,  his  cou- 
rage failing  him,  he  retired  into  Syria,  and  was  never 
heard  of  any  more.  After  his  disappearance,  the  feet 
continued  and  increafed  ;  his  difciples  pretending  that 
their  mafter  had  manifested  himfelf  to  be  a  true  pro- 
phet, and  had  left  them  a  new  law,  wherein  he  had 
changed  the  ceremonies  and  form  of  prayer  uftd  by  the 
Modems,  &c.  From  this  year,  278,  thefe  fectaries 
gave  alrnoft  continual  difturbance  to  the  khalifs  and 
their  fubjects,  committing  great  diforders  in  Chaldaea, 
Arabia,  and  Mefopotamia,  and  at  length  eftabliflied  a 
confiderable  principality. 

In  the  279th  year  of  the  Hegira  died  the  khalif  Al 
Motamed  ;  and  was  fucceeded  by  Al  Motaded,  fon  to 
Al  Mowaffek.  The  firft  year  of  his  reign,  Al  Motaded 
demanded  in  marriage  the  daughter  of  Khamarawiyah, 
fultan,  or  khalif,  in  Egypt ;  which  was  agreed  to  by 
him  with  the  utmoft  joy,  and  their  nuptials  were  fo- 
lemnized  with  great  pomp  in  the  282d  year  of  the 
Hegira.  He  carried  on  a  war  with  the  Karmatians  ; 
but  very  unfuccefsfully,  his  forces  being  defeated  with 
great  Daughter,  and  his  general  Al  Abbas  taken  pri- 
foner. This  khalif  alfo  granted  to  Harun,  fon  to 
Khamarawiyah,  the  perpetual  prefecture  of  Awafam, 
and  Kinnifrin,  which  he  annexed  to  that  of  Egypt  and 
Syria,  upon  condition  that  he  paid  him  an  annual  tri- 
bute of  45,000  dinars.  He  died  in  the  year  of  the 
Hegira  289,  and  was  fucceeded  by  his  fon  Al  Moc- 
tafi. 

This  khalif  proved  a  warlike  and  fticcefsful  prince. 
He  gained  feveral  advantages  over  the  Karmatians,  but 
was  not  able  to  reduce  them.  The  Turks,  however, 
having  invaded  the  province  of  Mawarnalnahr,  were  de- 
feated with  great  (laughter  ;  after  which,  Al  Moctafi 
carried  on  a  fticcefsful  war  againft  the  Greeks,  from 
whom  he  took  Seleucia.  After  this  he  invaded  Syria 
and  Egypt,  which  provinces  he  recovered  from  the 
houfe  of  Ahmed  Ebn  Tolun. 

The  reduction  of  Egypt  happened  in  the  292d  year 
of  the  Hegira,  after  which  the  war  was  renewed  with 
fuccefs  againft  the  Greeks  and  Karmatians.  The  kha- 
lif died  in  the  295th  year  of  the  Hegira,  after  a  reign 
of  about  fix  years  and  a  half.  He  was  the  laft  of  the 
khalifs  who  made  any  figure  by  their  warlike  exploits. 
His  fucceffors  Al  Moktadcr^  Al  Kaher,  and  Al  Radi, 
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were  fo  diftrefTcd  by  the  Karmatians  and  numberlefs 
ufurpers  who  were  every  day  ftarting  up,  that  by  the 
325th  year  of  the  Hegira,  they  had  nothing  left  but 
the  city  of  Bagdad.  In  the  324th  year  of  the  Hegira, 
commencing  November  301I1,  93J,  the  khalif  Al  Radi, 
finding  himfelf  diltreffed  on  all  (ides  by  ufurpers,  and 
having  a  vizir  of  no  capacity,  inflituted  a  new  office 
fuperior  to  that  of  vizir,  which  he  intitled  Emir  Al 
Omra,  or  Commandant  of  Commandants.  This  great 
officer  was  trufted  with  the  management  of  all  military 
affairs,  and  had  the  entire  management  of  the  finances 
in  a  much  more  abfolute  and  unlimited  manner  than 
any  of  the  khalifs  vizirs  ever  had.  Nay,  he  officiated 
for  the  khalif  in  the  great  mofque  at  Bagdad,  and  had 
his  name  mentioned  in  the  public  prayers  throughout 
the  kingdom.  In  fhort,  the  khalif  was  fo  much  under 
the  power  of  this  officer,  that  he  could  not  apply  a 
fingle  dinar  to  his  own  ufe  without  the  leave  of  the  E- 
mir  Al  Omra.  In  the  year  325,  the  Mollem  empire, 
once  fo  great  and  powerful,  was  lhared  among  the  fol- 
lowing ufurpers  : 

The  cities  of  Wafet,  Bafra,  and  Cufa,  with  the  reft 
of  the  Arabian  Irak,  were  confidered  as  the  proptrty  of 
the  Emir  Al  Omra,  though  they  had  been  in  the  be- 
ginning of  ihe  year  feized  upon  by  a  rebel  called  Al 
Bar'tdi,   who  could  not  be  driven  out  of  them. 

The  country  of  Fars,  Farfettan,  or  Pcrfia,  properly 
fo  called,  was  polfeffed  by  Ainado'ddawla  Ali  Ebn 
Buiya,  who  refuied  in  the  city  of  Shiraz. 

Part  of  the  tract  denominated  Al  Jcbal,  together 
with  Perfian  Irak,  which  is  the  mountainous  part  of 
Pcrfia,  and  the  country  of  the  ancient  Parthians  obey- 
ed Rncno'ddawla,  the  brother  of  Ainado'ddawla,  who 
reltded  at  Ifpahan.  The  other  part  of  that  country 
was  pofTeiTed  by  Wajhmakin  the  Deylamite. 

Diyar  Rabia,  Diyar  Beer,  Diyar  Modar,  and  the 
city  of  Al  Mawfcl,  or  Mofil,  acknowledged  for  their 
fove  reign  a  race  of  princes  called  Hamdanites. 

Egypt  and  Syria  no  longer  obeyed  the  khalifs,  but 
Mahomet  Ebn  Taj,  who  had  formerly  been  appointed 
governor  of  thefe  provinces. 

Africa  and  Spain  had  long  been  independent. 

Cicily  and  Crete  were  governed  by  princes  of  their 
own. 

The  provinces  of  Khorafan  and  Marawalnahr  were 
under  the  dominion  of  Al  Nafr  Ebn  Ahmed,  of  the 
dynalty  of  the  Sammarians. 

The  provinces  of  Tabreftan,  Jorjan  or  Georgiana, 
and  Mazanderan,  had  kings  of  the  firft  dynalty  of  the 
Deylamites. 

The  province  of  Kerman  was  occupied  by  Abu  Ali 
Mahomet  Ebn  Eylia  Al  Sammani,  who  had  made  him- 
felf matter  of  it  a  (horc  time  before.     And, 

Laftly,  the  provinces  of  Yamama  and  Bahrein,  in- 
cluding the  diftrict  of  Hajr,  were  in  the  pofTeffion  of 
Abu  Thaher  the  Karmatian. 

Thus  the  khalifs  were  deprived  of  all  their  dominions, 
and  reduced  to  the  rank  of  fovereign  pontiffs  ;  in  which 
light,  though  they  continued  for  fome  time  to  be  re- 
garded by  the  neighbouring  princes,  yet  their  power 
never  arrived  to  any  height.  In  this  low  date  the 
khilifs  continued  till  the  year  of  the  Hegira  656,  com- 
mencing January  8th,  1258.  This  year  was  rendered 
remarkable  by  the  taking  of  Bagdad  by  Hulaku  the 
Mogul  or  Tartar  ;  wholikewife  abolithed  the  khalifat, 


putting  the  reigning  khalif  Al  Moftafem  Billah  to  a  Bagdad, 
molt  cruel  death.  Thefe  diabolical  conquerors,  after  '  *  ' 
they  had  taken  the  city,  maifacred,  according  to  cuf- 
tom  a  vaft  number  of  the  inhabitants;  and  after  they 
had  plundered  it,  fet  it  on  fire.  The  fpoil  they  took 
from  thence  was  prodigionfly  great,  Bagdad  being  then 
looked  upon  as  the  firft  city  in  the  world.  ^6 

Bagdad  remained  in  the  hands  of  the  Tartars  or  Hiftory  of 
Moguls  to  the  year  of  the  Hegira  795,  or  Guilt  1392,  the  city 
when  it  was  taken  by  Tamerlane  Irom  Sultan  Ahmed  fmce  thaS 
Ebn  Weis ;  who  being  incapable  of  making  head t!mc" 
againft  Tamerlane's  numerous  forces,  found  himfelf  ob- 
liged to  fend  all  his  baggage  over  the  Tigris,  and 
abandon  his  capital  to  the  conqueror.  He  was,  how- 
ever, hotly  pnrfued  by  his  enemy's  detachments  to  the 
plain  of  Karbella,  where  feveral  ikirmifhes  bappentd, 
and  a  confiderablc  number  of  men  were  loft  on  both 
fides.  Notwith (landing  this  difafter,  he  found  means 
to  efcape  the  fury  of  his  purfuers,  took  refuge  in  the 
territories  of  the  Greek  emperor,  and  afterwards  re- 
poliefl'ed  himfelf  of  the  city  of  Bagdad.  There  he  re- 
mained till  the  year  of  the  Hegira  £03,  when  the  city 
was  taken  a  fecond  time  by  Tamerlane  ;  who  neverthe- 
lefs  reftored  it  to  him,  and  he  continued  fovt reign  of 
the  place  till  driven  from  thence  by  Mi  ram  Shah.  Still, 
however,  he  found  means  to  return  ;  but  in  the  8 15th  year 
of  the  Hegira  was  finally  expelled  by  Kara  Yufcf  the 
Turkman.  The  defcendanrs  of  Kara  Ynfef  continued 
matters  of  Bagdad  till  the  year  of  the  Hegira  875,  of 
Ch rift  1470,  when  they  were  driven  out  by  Ufun  Caf- 
fun.  The  family  of  this  prince  continued  till  the  year 
of  the  Hegira  914,  of  our  Lord  1508,  when  Shah 
Ifhmael,  fiirnamed  Sufi  or  Si.fi,  the  firft  prince  of  the 
royal  family  reigning  in  Iran  or  Pcrfia,  till  the  dethron- 
ing of  the  late  Shah  Hoiein,  made  himfelf  matter  of 
it.  From  that  time  to  this  Bagdad  has  continued  to 
be  a-boue  of  contention  between  the  Turks  and  Per- 
fians.  It  was  taken  by  Soliman  Unnamed  the  magni- 
ficent, and  retaken  by  Shah  Abbas  the  great,  king  of 
Periia  :  but  being  at  laft  btlieged  by  Am  null  or  Mo- 
rad  IV.  with  a  formidable  army,  it  was  finally  obliged 
to  furrender  to  him  in  the  year  1638  ;  fince  which 
time  the  Perfians  have  never  been  able  to  make  them- 
felves  matters  of  it  for  any  length  of  time.  jy 

The  city  is  large  and  populous  ;  and  the  advantage  Its  1  refent 
of  the  Tigris  is  fo  conflderable,  with  regard  to  com-  ^ate- 
merce,  that  although  the  climate  is  exceffive  hot,  and 
in  other  refpects  far  from  beingagreeable,  yet  the  num- 
ber of  its  inhabitants  is  computed  at  300,000  ;  but 
before  the  plague  broke  out  there,  they  were  fuppoied 
to  be  four  times  that  number.  It  is  governed  by  a 
bafhaw,  whofe  authority  extends  as  far  as  Courdiltan. 
The  revenues  would  be  immenfe  was  the  government 
mild  ;  but  inftead  thereof,  oppreffion  rules  here  with 
the  mofl  defpatic  fway.  The  bathaw  is  continually  ex- 
torting money  from  the  poor  inhabitants,  and  none 
fuifer  more  than  the  unfortunate  Jews  and  Chriftians, 
many  of  whom  are  put  to  the  moft  cruel  tortures  in 
order  to  force  tin  ir  property  from  them.  This  feries 
of  tyranny  and  oppreffion  has  almofl  entirely  drove 
them  out  of  the  city,  in  coufequence  of  which  the 
trade  mu/t  differ  very  conilderably,  they  being  gene- 
rally the  principal  merchants  in  the  place.  In  the 
months  of  June,  July,  and  Auguft,  the  weather  is  fo 
extremely  hot,  as  to  oblige  the  inhabitants  to  live  for 
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thefe  months  in  fubrerraneons  apartments,  which  are 
'  arched  over,  to  admit  the  freer  circulation  of  the  air. 
The  houfes  are  generally  large,  built  of  brick  and  ce- 
ment, and  are  arched  over;  many  of  the  windows  are 
made'of  elegant  Venetian  glafs  ;  the  ceilings  are  mod- 
]y  ornamented  with  a  kind  of  chequered  work,  which 
has  oenerally  a  noble  appearance ;  molt  of  the  houfes 
havc^a  court-yard  before  them,  in  the  middle  of  which 
is  a  little  plantation  of  orange  trees,  &c.  that  has  a  very 
pleafing  effect.  The  foil,  which  would  produce  not 
only  every  conveniency  in  life,  but  almoft  every  luxury, 
is  through  the  natural  indolence  of  the  Turks,  and  the 
many  faults  in  the  government  of  the  country,  in  a 
great  meafure  uncultivated  and  neglected.  The  re- 
venues are  computed  at  125  lacks  of  piaftres,  or 
1,562,500!.  fterling;  but  a  quarter  part  of  this  is  not 
collected,  owing  to  the  flothfulnefs  of  the  Turks,  who 
.fufFer  the  Arabs  to  plunder  them  of  the  remainder. 
This  in  fome  meafure  accounts  for  the  cruelties  and 
extortions  that  are  continually  praftifed  here.  As  the 
bafliaw  lives  in  all  the  fplendor  of  a  fovereign  prince, 
and  maintains  a  very  large  army,  he  could  not  be  able 
to  defray  his  expences,  was  he  not  to  have  recourfe  to 
oppreflion  and  injultice;  and  he,  by  his  extenfive 
power,  acting  almoft  independent  of  the  Porte,  only 
acknowledging  it  to  bring  in  a  balance  from  thence 
yearly  in  his  favour. 

The  bazars  or  markets  here  are  large,  and  extenfive  ; 
being  covered  over  with  arches  built  of  mafonry,  and 
divided  into  different  ftreets,  filled  with  fhops  of  all 
kinds  of  merchandize,  to  the  number  of  12,000.  E- 
very  thing  a  perfon  can  have  occalion  for  may  be  had 
there.  The  number  of  houfes  in  the  city  is  computed 
at  near  80,000;  and  each  houfe  and  fhop  pay  an  an- 
nual tribute  to  the  balhaw,  which  is  calculated  to  pro- 
duce the  fum  of  300,000].  fterling.  Befides  thefe 
immenfe  revenues  that  are  collected,  the  bafhaw  pre- 
tends, that  by  repairs  on  the  fortifications  30,0001.  or 
40,0001.  are  annually  expended,  when  not  fo  many 
hundreds  are  taken  out  of  his  coffers  for  that  purpofe. 
Likewife  clearing  the  river  and  mending  the  bridge 
become  a  charge  greater  than  their  income,  and  pro- 
bably not  the  value  of  an  Englifh  (hilling  is  expended. 
— To  fupport  the  expence  of  the  feraglio,  their  clothes, 
caparifons  of  their  horfes,  and  every  outward  pomp, 
the  amount  is  confidcrable. 

On  the  north  fide  of  the  town  ftands  the  citadel, 
which  commands  the  river;  and  confifts  of  curtains 
and  baflions,  on  which  fomc  very  long  cannon  are 
mounted,  with  two  mortars  in  each  baftion,  placed 
no  other  beds  than  the  ground,  and  in  very  bad 
condition.  The  carriages  of  the  guns  are  likewife 
fo  unwieldy,  and  in  fuch  a  mattered  condition,  that 
from  their  appearances  they  would  not  fupport  one 
firing,  but  would  be  fhaken  in  pieces.  Their  ele- 
vations were  from  30  to  40  degrees,  but  they  had  no 
quoins  to  level  them.  There  are  befides,  a  number  of 
fmall  towers,  and  loop-holes  for  mufquetry,  placed  at 
certain  diftances,  all  well  encompafled  by  a  ditch  of  27 
feet  deep,  which  can  be  filled  at  any  time  by  the  wa- 
ters of  the  Tigris.  The  citadel  is  fo  clofe  to  the  houfes, 
that  it  might  be  eafily  taken  if  poffeffion  was  once 
gained  of  the  town;  but  an  attack  made  towards  the 
land  would  not  probably  be  fuccefsful,  as  Unices  might 
with  the  grcateft  facility  be  cut  into  the  ditch,  and  fo 


overflow    the    country    for   miles  round ;    but  it   is 
faid  an  advantageous  attack  might  be  made  from  the  v 
water. 

The  city,  which  is  fortified  by  lofty  thick  walls  of 
brick  covered  with  earth,  and  ftrengthened  by  great 
towers  much  refcmbling  cavalier  baftions,  the  whole 
being  furrounded  by  a  deep  ditch,  is  in  ihe  form 
of  an  irregular  fquare;  but  the  walls  in  many  places 
are  broken  down,  occafioned  by  the  difputes  which 
happened  on  the  death  of  Abdulla  Bafha  a  few  years 
ago,  when  two  competitors  arofe  in  Bagdad  for  the 
bafliawic,  who  fought  feveral  times  in  the  town  an<J 
citadel,  and  laid  great  part  of  it  in  ruins.  In  the  in- 
terim, the  governor  of  MufTool  and  Nineveh  being  ap- 
pointed Bafhaw  by  the  Porte,  came  hither  with  a  con- 
siderable army,  and  took  pofTeflion  of  the  fovertignty, 
vanquilhing  his  two  opponents.  Oppofne  to  the  city, 
on  the  other  lide  of  the  river,  are  very  extenfive  fub- 
urbs,  from  whence  fliells  might  be  thrown  into  the 
town,  which  would  have  a  dreadful  effect  on  a  place  fo 
clofely  built.  There  is  a  communication  beween  the 
city  and  fuburbs  by  a  bridge  of  boats;  the  only  kind 
of  bridge  which  that  river  will  admit  of,  as  it  is  broad 
and  deep,  and  in  its  ordinary  courfe  very  rapid.  At 
certain  feafons  it  fwells  to  a  prodigious  height,  and 
overflowing  the  country  occafions  many  inoraffes  on 
that  fide  oppofite  to  the  city.  Among  thefe  are  feve- 
ral towns  and  villages,  whole  inhabitants  are  faid  to  be 
the  ancient  Chaldeans:  they  are  of  a  particular  re- 
ligion, which  they  pretend  is  that  of  Seth.  The  inha- 
bitants of  this  city  are  compofed  chiefly  of  Perfians, 
Armenians,  Turks,  Arabs,  and  Jews,  which  lafl  aft 
in  thecapacity  of  fchroffs,  or  bankers,  to  the  merchants. 
The  Jews,  notwithftanding  the  fevere  treatment  they 
meet  with  from  the  government,  are  induced  to  live 
here  from  a  reverence  to  the  prophet  Ezekiel,  whofc 
maufoleum  they  pretend  is  a  day's  journey  from  the 
city.  Befides  the  Jews  who  refide  here,  there  are 
many  that  come  every  year  out  of  devotion  to  vifit  the 
prophet's  tomb.  There  are  alfo  two  European  gentle- 
men, a  Venetian  and  a  Frenchman,  with  five  Romifh 
priefts,  who  are  Frenchmen  and  Italians.  Two  cha- 
pels are  permitted  for  thofe  of  the  Romifh  and  Greek 
perfuafions ;  at  the  former  the  five  priefts  officiate,  la 
the  city  are  feveral  large  beautiful  mofques,  but  into 
which  Chriftians  are  never  fuffered  to  enter,  if  known 
to  be  fuch,  for  fear  it  lhould  defile  them.  The  Ma- 
hometan women  are  very  richly  dreffed,  wearing  brace- 
lets on  their  arms  and  jewels  in  their  ears  :  the  Ara- 
bian women  have  the  partition  between  their  noftrils 
bored,  wherein  they  wear  rings. 

There  are  alfo  a  number  of  antique  buildings.  At 
the  diftance  of  about  ten  miles  (land  the  ruins  of 
an  ancient  tower  called  the  Tower  of  Nimrod.  Whe- 
ther this  tower  was  at  firft  of  a  fquare  or  round  form 
is  now  difficult  todetermine ;  though  the  former  is  molt 
probable,  beeaufe  all  the  remaining  bricks  are  placed 
fquare,  and  not  in  the  leaft  circular.  The  bricks  are 
all  twelve  inches  fquare  and  four  and  an  half  thick. 
The  cement  is  of  mud  or  (lime,  mixed  with  broken 
reed,  as  we  mix  hair  with  mortar ;  which  (lime  might 
either  have  been  had  from  one  of  the  great  rivers,  or 
taken  out  of  one  of  the  fwamps  in  the  plain,  with 
which  the  country  hereabout  very  much  abounds.  The 
height  of  the  ruin  is   126  feet;  the  diameter  of  the 
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•»gg*ge-  larger!  and  middle  part  about  100  feet.     Ir  would  ap- 

* * '  pear  to  be  foljd  to  the  centre  ;  yet  near  the  top  there 

is  a  regular  opening  of  an  oval  form.  The  circumfe- 
rence of  that  p&rt  of  the  tower  which  remains,  and  is 
above  the  nibbKh,  is  about  300  feet  ;  but  probably, 
could  the  foundation  be  come  at,  it  would  be  found  of 
far  greater  extent.  The  prefent  Turks,  Jews,  and  A- 
rabians,  are  fond  of  believing  this  to  be  the  identical 
ruin  of  the  ancient  tower  of  Babel,  for  which  they  af- 
iign  a  variety  of  reafons  ;  but  all  fo  void  of  the  appear- 
ance of  truth,  that  to  fet  about  confuting  them  would 
be  lofing  time  in  trifles.  It  appears  to  have  been  a 
beacon  or  watch-tower,  to  give  notice  of  the  approach 
of  an  enemy  :  or  perhaps  was  ufed  as  an  obfervatory 
to  infpeft  the  various  motions  of  the  heavenly  bodies; 
which  fcience  was  fo  rnuch  cultivated  among  the  an- 
cient inhabitants  of  this  country,  that  even  the  Gre- 
cians, though  delirous  of  being  efteemed  the  inventors 
of  all  arts  and  fciences,  could  never  deny  the  Babylo- 
nians the  honour  of  having  laid  the  foundations  of 
aftronomy. 

BAGGAGE,  in  military  affairs,  denotes  the  clothes, 
tents,  utenlils  of  divers  forts,  providons,  and  other  ne- 
ceflaries  belonging  to  the  army. 

Before  a  march,  the  waggons  with  the  baggage  are 
znarfhalled  according  to  the  rank  which  the  feveral  re- 
giments bear  in  the  army  ;  being  fometimes  ordered  to 
follow  the  refpeetive  columns  of  the  army,  fometimes 
to  follow  the  artillery,  and  fometimes  to  form  a  column 
by  themfelves.  The  general's  baggage  marches  firfl ; 
and  each  waggon  has  a  flag,  mowing  the  regiment  to 
which  it  belongs. 

Packing  up  the  Baggage,  vafa  colligere,  was  a  term 
among  the  Romans,  for  preparing  to  go  to  war,  or  to 
be  ready  for  an  expedition. 

The  Romans  diftinguifhed  two  forts  of  baggage  ;  a 
greater  and/s/r.  The  lefler  was  carried  by  thcfoldieron 
his  back,  and  called  farcina  ;  confifting  of  the  things 
1110ft  necefTary  to  life,  and  which  he  could  not  do  with- 
out. Hence  coltigere  farcinas,  packing  up  the  baggage, 
is  ufed  for  decamping,c^/?ra  movcre.  The  greater  and 
heavier  was  carried  on  horfes  and  vehicles,  and  called 
enera.  Hence  onera  vehiculorum ,  farcina  hominum. 
The  baggage-horfes  were  denominated  fagmentarii 
taut. 

The  Roman  foldiers  in  their  marches  were  heavy 
loaden  ;  infomuch,  that  they  were  called  by  way  of  jeft 
muli  mariani,  and  cerumna.  They  had  four  forts  of 
luggage,  which  they  never  went  without,  viz.  corn,  or 
buccellatum,  utenfils,  valli,  and  arms.  Cicero  obferves, 
that  they  ufed  to  carry  with  them  above  half  a  month's 
provifions ;  and  we  have  inflances  in  Livy,  where  they 
carried  provifions  for  a  whole  month.  Their  utenfils 
comprehended  thofe  proper  for  gathering  fuel,  dreffing 
their  meat,  and  even  for  fortification  or  intrenchment ; 
and  what  is  more,  a  chain  for  binding  captives.  For 
arms,  the  foot  carried  a  fpear,  Ihield,  faw,  bafket,  ru- 
trum,  hatchet,  lorum,  falx,  &c.  Alfo  ftakes  or  pales, 
valli,  for  the  Hidden  fortifying  a  camp  ;  fometimes  fe- 
v«n  or  even  twelve  of  thefe  pales  were  carried  by  each 
man,  though  generally,  as  Polybius  tells  us,  only  three 
erfour.  On  the  Trajan  column  we  fee  foldiers  repre- 
fented  with  this  fardle  of  corn,  utenfils,  pales,  &c.  ga- 
thered into  a  bundle  and  laid  on  their  moulders.  Thus 
inured  to  labour,  they  grew  flrong,  and  able  to  under- 


go any  fatigue  in  battle  ;  the  greateft  heat  of  which    Eaglana 
never  tired  them,  or  pjt  them  out  of  breath.     In  after-         II 
times,  when  difcipline  grew   flack,  this  luggage  was  ,  B3Sn'0' 
thrown  on  carriages  and  porters  fhouldcrs. 

The  Macedonians  were  not  lefs  inured  to  hardfhip 
than  the  Romans  ;  when  Philip  firfl  formed  an  army, 
he  foi bid  all  ufe  of  carriages  ;  ytt,  with  all  their  load, 
they  would  march,  in  a  fummer's  day,  20  miles  in  mi- 
litary rank. 

BAGLANA,  or  Buglana,  a  province  of  the  king- 
dom of  Dekkan  in  the  Mogul's  empire.  It  is  bounded 
on  the  north  and  caff  by  Guzerat  and  Ballagat  ;  and 
on  the  fouth  and  weft  by  that  part  of  Viziapur  called 
Konhan,  belonging  to  the  Marattas.  It  ends  in  a  point 
at  the  fea-coaft  between  Daman  and  Balfora,  and  is  the 
leaft  province  in  the  kingdom.  The  Portuguefe  terri- 
tories begin  in  this  province  at  the  port  Daman,  21 
leagues  fouth  of  Surat;  and  run  along  the  coaft  by 
Baifaim,  Bombay,  and  Chawl,  to  Dabul,  almonft  50 
leagues  to  the  north  of  Goa. 

BAGLIVI  (George),  a  moft  illuftrious  phyfician 
of  Italy,  was  a  native  of  Apulia,  and  born  about  the 
year  1668.  He  ftudied  at  Padua,  where  he  became 
doftor  ;  and  then  went  to  Rome,  where  he  was  chofen 
profeffor  of  anatomy.  He  was  a  man  of  moft  uncom- 
mon force  of  undcrftanding,  of  which  he  gave  ample 
proofs  in  many  curious  and  accurate  productions,  phi- 
lofophical  as  well  as  medicinal.  He  died  at  Rome 
1706,  in  the  flower  of  his  age,  and  when  he  was  no 
more  than  38.  A  collection  of  his  woiks  were  printed 
firft  in  1710,  quarto  ;  and  ha"e  fince  been  reprinted,, 
in  the  fame  fize,  at  various  places.  His  Praxis  Medi- 
ca,  and  De  Fibra  Matricis,  are  the  principal  pieces. 
He  wrote  a  DifTertation  upon  the  Anatomy,  Bite,  and 
Effects,  of  the  Tarantula,  which  is  the  production  of 
his  country  ;  and  gave  a  particular  account  of  the 
earthquake  at  Rome  and  the  adjacent  cities  in  1703. 
His  works  are  all  in  Latin. 

BAGNAGAR,  a  town  of  Afia,  in  the  dominions 
of  the  Great  Mogul,  and  capital  of  the  kingdom  of 
Golconda  in  the  peninfula  on  this  fide  the  Ganges. 
The  inhabitants  within  the  town  are  the  better  fort  ; 
the  merchants  and  meaner  people  inhabiting  the  fub- 
nrbs,  which  is  three  miles  long.  It  is  chiefly  re- 
markable for  a  magnificent  refervoir  of  water,  fur- 
rounded  with  a  colonnade  fupported  by  arches.  It  is 
fcated  on  the  river  Newa,  in  E.  Long.  96.  o.  N.  Lat. 
15.  30. 

BAGNARA,  a  fea-port  town  of  Italy  in  the 
kingdom  of  Naples,  in  the  farther  Calabria,  with  the 
title  of  a  duchy.  E.  Long.  16.  8.  N.  Lat.  38.   15. 

BAGNAREA,  a  town  of  Italy  in  St  Peter's  pa- 
trimony, and  in  the  territory  of  Orvieta,  with  abifhop's 
fee.     E.  Long.  12.  to.  N.  Lat.  42.  36. 

BAGNERES,  a  town  of  France  in  Gafcony,  and 
in  the  county  of  Bigorre,  fo  called  from  its  mineral 
waters.  It  is  feated  on  the  river  Adour,  in  E.  Long, 
o.  12.  N.  Lat,  43.  3. 

BAGNIALACK,  a  large  town  of  Turkey  in  Eu- 
rope, in  the  province  of  Bofnia.  E.  Long.  18.  10. 
N.  Lat.  44.  o. 

BAGNIO,  an  Italian  word,  fignifying  a  bath.     We 
ufe  it  for  a  houfe  with  conveniences  for  bathing,  cup- 
ping,  fweating,  and  otherwife  cleanfing  the   body  ; 
and  fometimes  for  worfe  purpofes.    In  Turkey  it  is  be- 
come 
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Eagnolas  come  a  general  name  for  the  prifons  where  the  Haves 
II  are  inclofed,  it  being  ufual  in  there  prifons  to  have  baths. 
Bag-pipe.  BAGNOLAS,  a  town  of  Lower  Langiiedoc  in 
'  "  '  France.  It  has  a  very  handfome  fquare,  and  two 
fountains  which  rife  in  the  middle  ot  the  town  ;  the 
waters  of  which,  being  received  in  a  bafon,  are  con- 
veyed by  a  canal  out  of  town,  and  from  thence  to  the 
lands  about  it.     E.  Long.  4.  43.  N.  Lat.  44.  i.e. 

BAGNOLIANS,  or  Bagnolanses,  in  church- 
hirtory,  a  feet  of  heretics,  who  in  reality  were  Mani- 
chees,  though  they  fomewhat  difguifed  their  errors. 
They  rejected  the  Old  Teftament  and  part  of  the 
New  ;  held  the  world  to  be  eternal  ;  and  affirmed  that 
God  did  not  create  the  foul  when  he  infufed  it  into 
the  body. 

BAGOI,  among  the  ancient  Perfians,  were  the 
fame  with  thofc  called  by  the  Latins  fpadones,  viz.  a 
fpecies  of  eunuchs,  in  whom  the  canal  of  the  penis 
was  fo  contorted  by  a  tight  vinculum,  that  ihey  could 
not  emit  the  femen. 

BAG-PIPE,  a  mnfical  indniment,  of  the  wind 
kind,  chiefly  tifed  in  Scotland  and  Ireland.  The  pe- 
culiarity of  the  bag-pipe,  and  from  which  it  takes  its 
name,  is,  that  the  air  which  blows  it  is  collected  in- 
to a  leathern  bag,  from  whence  it  is  prefled  out  by 
the  arm  into  the  pipes.  Thefe  pipes  confift  of  a  bafs, 
and  tenor  or  rather  treble  ;  and  are  different  according 
to  the  fpecies  of  the  pipe.  The  bafs  part  is  called  the 
drone,  and  the  tenor  or  treble  part  the  chanter.  In  all 
the  fpecies,  the  bafs  never  varies  from  its  uniform  note, 
and  therefore  very  defervedly  gets  the  name  of  drone ; 
and  the  compafs  of  the  chanter  is  likewife  very  limit- 
ed. ■  There  is  a  considerable  difference  between  the 
Highland  and  Lowland  bag  pipe  of  Scotland  ;  the 
former  being  blown  with  the  mouth,  and  the  latter 
with  a  fmall  bellows  :  though  this  difference  is  not  ef- 
fential,  every  fpecies  of  bag-pipe  being  capable,  by  a 
proper  conftrnction  of  the  reeds,  of  producing  mufic 
either  with  the  mouth  or  bellows.  The  following  are 
the  fpecies  of  bag-pipes  moft  commonly  known  in 
Britain. 

1.  The  Irijh  Pipe.  This  is  the  fofteft,  and  in  fome 
refpecls  the  mod  melodious  of  any,  fo  that  mufic- 
books  have  been  publifhed  with  directions  how  to  play 
on  it.  The  chanter,  like  that  of  all  the  reft,  has  eight 
holes  like  the  Englifh  flute,  and  is  played  on  by  open- 
ing and  (hinting  the  holes  as  occafion  requires  ;  the 
bafs  conlifts  of  two  ihort  drones,  and  a  long  one.  The 
lowed  note  of  the  chanter  is  D  on  the  German  flute, 
being  the  open  note  on  the  counter-firing  of  a  vio- 
lin ;  the  fmall  drone  (one  of  them  commonly  being 
Hopped  np)  is  tuned  in  unifoti  with  the  note  above 
this,  and  the  large  one  to  an  octave  below  ;  fo  that  a 
great  length  is  required  in  order  to  produce  fuch  a 
low  note,  on  which  account  the  drone  hath  fometimes 
two  or  three  turns.  The  inftrument  is  tuned  by 
lengthening  or  fhortening  the  drone  till  it  founds  the 
note  defired. 

2.  The  Highland  Bag. Pipe.  This  confifls  of  a 
chanter  and  two  (lion  drones,  which  found  in  unifon 
the  lowed  note  of  the  chanter  except  one.  This  is  ex- 
ceedingly loud,  and  almoft  deafening  if  played  in  a 
room  ;  and  is  therefore  moftly  ufed  in  the  fields,  for 
marches,  &c.  It  requires  a  prodigious  blaft  to  found 
it  ;  fo  that  thofe   unaccudomed   to  it  cannot   imagine 


how  Highland  pipers  can  continue  to  play  for  hours-  Bag-pipe, 
together,  as  they  are  often  known  to  do.  For  the' 
fame  reafon,  thofe  who  ufe  the  indniment  are  obliged 
cither  10  dand  on  their  feet  or  walk  when  they  play. 
This  indniment  hath  but  nine  notes ;  its  fcale,  however, 
haih  not  yet  been  reduced  to  a  regular  itandard  by  com- 
paring it  with  that  of  other  inftruments,  fo  that  we  can 
fay  nothing  about  its  con'psfs.  Thofe  who  are  bed 
acquainted  with  it,  however,  affirm  that  it  plays  only 
the  natural  notes,  without  being  capable  of  variation 
by  flats  or  fharps. 

3.  The  Scots  Lowland  Pipe.  This  islikewife  a  very 
loud  indniment,  though  lefs  fo  than  the  former.  It  is 
blown  with  bellows,  and  hath  a  bafs  like  the  Irilh 
pipe.  This  fpecies  is  different  from  all  the  reft,  as  it 
cannot  play  the  natural  notes,  but  hath  F  and  C 
fharp.  The  lowed  note  of  a  good  bag-pipe  of  this 
kind  is  unifon  with  C  fliarp  on  the  tenor  of  a  violin 
tuned  concert-pitch;  and  as  it  hath  but  nine  notes,  the 
highed  is  D  in  alt.  From  this  peculiar  condruclion, 
the  Highland  and  Lowland  bag-pipes  play  two  fpecies 
of  mulic  eflentially  different  from  one.  another,  as  each 
of  them  alfo  is  from  every  other  fpecies  of  mulic  in  the 
world.  Hence  thefe  two  fpecies  of  bag-pipes  deferve 
notice  as  curiolitics  ;  for  the  mufic  which  they  play  is 
accompanied  with  fuch  peculiar  ornaments,  or  what 
art  intended  as  fuch,  as  neither  violin,  nor  even  organ, 
can  imitate,  but  in  a  very  in-perfect,  manner. 

This  kind  of  bag-pipe  was  formerly  very  much 
ufed  in  Scotland  at  weddings  and  other  fcdivals  :  be- 
ing indeed  extremely  we  1  calculated  for  playing  that 
peculiar  fpecies  of  Scots  mulic  called  reels.  It  has 
been  often  a  matter  of  furprife  how  this  was  poffible,  as 
the  indniment  has  only  a  compafs  of  nine  or  ten  notes 
at  the  utmod,  and  which  cannot  be  varied  as  in  other 
inftruments.  In  this  refpeet,  however,  it  has  a  very 
great  compafs,  and  will  play  an  inconceivable  variety 
of  tunes.  As  its  notes  are  naturally  fo  high,  there  is 
fcarce  any  onetime  but  what  is  naturally  traufpofed  by 
it,  fo  that  what  would  be  a  flat  note  on  the  key  pro- 
per for  the  violin,  may  be  a  fharp  one  on  the  bag-pipe ; 
and  though  the  latter  cannot  play  any  flat  note,  it  may 
neverthelefs  in  this  manner  play  tunes  which  on  other 
inftruments  would  be  flat,  to  as  great  perfection  as 
thefe  inftruments  themftlves. 

4.  The  Small  Pipe.  This  is  remakable  for  its  fmall- 
nefs,  the  chanter  not  exceeding  eight  inches  in  length  ; 
for  which  reafon,  the  holes  are  fo  near  each  other,  that 
it  is  with  difficulty  they  can  be  clofed.  This  hath  only 
eight  notes,  the  lower  end  of  the  chanter  being  com- 
monly dopped.  The  reafon  of  ihis  is,  to  prevent  the 
flurring  of  all  the  notes,  which  is  unavoidable  in  the 
other  fpecies  ;  fo  that  in  the  hands  of  a  bad  player  they 
become  the  mod  mocking  andunintelligibleinftruments 
imaginable  :  but  this,  by  having  the  lower  hole  clofed, 
and  alfo  by  the  peculiar  way  in  which  the  notes  are  cx- 
prefled,  plays  all  its  tunes  in  the  way  called  by  the  Ita- 
lians fiaccato,  and  cannot  flnr  at  all.  It  hath  no  fpecies 
of  mufic  peculiar  to  itfclf ;  and  can  play  nothing  which 
cannot  be  much  better  done  upon  other  inftruments  ; 
though  it  is  furprifing  what  vollubility  fome  performers 
on  this  indniment  will  difplay,  and  how  much  they  will 
overcome  the  natural  difadvantages  of  it.  Some  of  this 
fpecies,  indead  of  having  drones  like  the  others,  have 
their  bafs  parts  confiding  of  a  winding  cavity  in  a  kind 
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Bag-pipe,  of  fhort  cafe,  and  are  tuned  by  opening  thefe  to  a  cer- 
tain degree  by  means  of  Hiding  covers;  from  which 
contrivance  they  are  cslled  Jbuttle-pipfs. — Befides  thefe, 
there  are  a  variety  of  others,  called  Italia?!,  German, 
Organ,  Sec.  bag-pipes,  which  have  nothing  different  in 
their  conftruition  ironi  thofe  above  defcribed,  nor  any 
good  quality  to  recommend  them. 

As  to  the  origin  of  bag-pipe  mufic,  fome  are  of  opi- 
nion that  it  is  to  be  derived  from  the  Danes ;  but  Mr 
Pennant  thinks  differently,  and  gives  the  following 
reafons  for  deriving  it  from  Italy. 

"  Neither  of  thefe  inftrumems  (the  Highland  and 
Lowland  bag-pipes  above  defcribed)  were  the  inven- 
tion of  the  Danes,  or,  as  is  commonly  fuppofed,  of  any 
of  the  northern  nations  ;  for  their  ancient  writers  prove 
them  to  have  been  animated  by  the  clangor  tubarum. 
Notwitbftanding  they  have  had  their  fceck-pipe  long 
amongft  them,  as  their  old  fongs  prove,  yet  we  cannot 
allow  them  the  honour  of  inventing  this  melodious  in- 
ftrument ;  but  muft  affert,  that  they  borrowed  it  from 
the  invaded  Caledonians.  We  mull  Hill  go  farther,  and 
deprive  even  that  ancient  race  of  the  credit;  and  de- 
rive its  origin  from  the  mild  climate  of  Italy,  perhaps 
from  Greece. 

"  There  is  now  in  Rome  a  moft  beautiful  has  relievo, 
a  Grecian  fculpture  of  the  high  ell  antiquity,  ol  a  bag- 
piper playing  on  his  inftrument,  exactly  like  a  modern 
Highlander.  The  Greeks  had  their  Ao-xovXn?,  or  in- 
ftrument, compofed  of  a  pipe  and  blown-up  fkin :  the 
Piomans  in  all  probability  borrowed  it  from  them,  and 
introduced  it  among  their  fwains,  who  llill  ufe  it  under 
the  names  of  piva  and  cornu-tnufa. 

"  That  mailer  of  mufic,  Nero,  ufed  one ;  and  had 
not  the  empire  been  fo  fuddenly  deprived  of  that  great 
artifl,  he  would  (as  he  gracioufly  declared  his  inten- 
tion, have  treated  the  people  with  a  concert,  and,  a- 
mong  other  curious  inftrumems,  would  have  introduced 
the  utricularius  or  bag-pipe.  Nero  perifhed  ;  but  the 
figure  of  the  inftrumentis  preferved  on  one  of  his  coins, 
but  highly  improved  by  that  great  matter:  it  has  the 
bag  and  two  of  the  vulgar  pipes  ;  but  was  blown  with 
a  bellows  like  an  organ,  and  had  on  one  fide  a  row  of 
nine  unequal  pipes  refembling  the  fyrinx  of  the  god 
Pan.  The  bag-pipe,  in  the  unimproved  ttate,  is  alfo 
reprefented  in  an  ancient  fculpture  ;  and  appears  tohave 
had  two  long  pipes  or  drones,  and  a  fingle  fliort  pipe 
for  the  fingers.  Tradition  fays,  that  the  kind  played 
on  by  the  mouth  was  introduced  by  the  Danes :  as 
theirs  was  wind-mufic,  we  will  admit  that  they  might 
have  made  improvement;  but  more  we  cannot  allow  : 
they  were  fkilled  in  the  ufe  of  the  trumpet;  the  High- 
landers in  the  piohb,  or  bag-pipe, 

Non  tuba  in  ufu  illis,  conjeila  at  tibia  in  utrum 

Dat  belli  fignum,  et  martem  vocat  harrida  in  arma  *." 

The  bag-pipe  appears  to  have  been  an  inftrument  of 
great  antiquity  in  Ireland,  though  it  is  uncertain 
whence  thty  derived  it.  Mr  Pennant,  by  means  of 
an  antique  found  at  Richborough  in  Kent,  has  deter- 
mined that  the  bag-pipe  was  introduced  at  a  very  early 
period  into  Britain;  whence  it  is  probable  that  both 
Iri(h  and  Danes  might  borrow  the  inftrument  from  the 
Caledonians,  with  whom  they  had  fuch  frequent  iuter- 
convfe.  Ariftides  Qtiintilianus  informs  us,  that  it 
prevailed  in  the  Highlands  in  very  early  ages ;  and  in- 
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deed  the  genius  of  the  people  fecms  to  render  the  opi- 
nion highly  probable.  The  attachment  of  that  people 
to  their  mufic  called  pibrachs  is  almott  incredible,  and 
on  fome  occalions  is  faid  to  have  produced  effecls  little 
lefs  marvellous  than  thole  afcribed  to  the  ancient  mu- 
fic. At  the  battle  of  Quebec  in  1760,  while  the  Bri- 
tiih  troops  were  retreating  in  great  diforder,  the  gene- 
ral complained  to  a  field-officer  in  Frafcr's  regiment  of 
the  bad  behaviour  of  his  corps.  "  Sir  (faid  he  with 
fome  warmth),  you  did  very  wrong  in  forbidding  the 
pipers  to  play  this  morning;  nothing  encourages  the 
Highlanders  fo  much  in  the  day  of  aclion.  Nay,  even 
now  they  would  be  of  ufe." — "  Let  them  blow  like 
the  devil,  then  (replies  the  general),  if  it  will  bring 
back  the  men."  The  pipers  were  then  ordered  to  play 
a  favourite  martial  air;  and  the  Highlanders,  the  mo- 
ment they  heard  the  mufic,  returned  and  formed  with 
alacrity  in  the  rear.  In  the  late  war  in  India,  Sir  Eyre 
Coote,  aware  of  the  atiachment  of  the  Highlanders 
to  their  favourite  inftrument,  gave  them  L.  50  to  buy 
a  pair  of  bag-pipes  after  the  battle  of  Porto  Nuovo. 

Formerly  there  was  a  kind  of  college  in  the  ifland 
of  Skie  where  the  Highland  bag-pipe  was  taught ;  the 
teachers  making  ufe  of  pins  lluck  into  the  ground  in- 
ftead  of  mulical  notes.  This  college,  however,  has  been 
forfome  time  entirely  diffolved,  and  the  ufe  of  the  High- 
land pipe  became  much  lefs  general  than  before.  AL 
laft  a  fociety  of  gentlemen,  thinking  it  perhaps  impo- 
litic to  allow  the  ancient  martial  mufic  of  the  country 
to  decline,  refolved  to  revive  it  by  giving  an  annual 
prize  to  the  befl  peformers  on  the  inftrument.  Thefe 
competitions  were  firtt  held  at  Falkirk,  but  for  a  good 
number  of  years  at  Edinburgh;  where  the  only  fu'r- 
viving  member  of  the  ancient  college  of  Skie  is  now 
profclfor  of  bag-pipe  mufic. 

The  Lowland  pipe,  as  has  been  already  obferved, 
is  an  inftrument  eflentially  different  from  the  Highland 
pipe  ;  it  was  reformed  and  the  mufic  improved  by 
George  Mackie,  who  is  faid  to  have  attended  the  col- 
lege of  Skie  feven  years.  He  had  before  been  the 
beft  performer  on  that  inftrument  in  that  part  of  the 
country  where  he  lived  ;  but,  while  attending  the  col- 
lege at  Skie,  he  adapted  the  graces  of  the  Highland 
mufic  to  the  Lowland  pipe.  Upon  his  return,  he  was 
heard  withaftonilhment  and  admiration;  butunluckily, 
not  being  able  to  commit  his  improvements  to  writing, 
and  indeed  the  nature  of  the  inftrument  fcarcc  admit- 
ting of  it,  the  knowledge  of  this  kind  of  mufic  hath 
continued  to  decay  ever  fince,  and  will  probably  foon 
wear  out  altogether.  What  contributes  much  to  this 
is,  that  the  bag-pipers,  not  content  with  the  natural  nine 
notes  which  their  inftrument  can  play  eafily,  force  it 
to  play  tunes  requiring  higher  notes,  which  diforders 
the  whole  inftrument  in  fuch  a  manner  as  to  produce 
the  moft  horrid  difcords  ;  and  this  practice  brings, 
though  undefervediy,  the  inftrument  itfelf  into  con- 
tempt- 

BAGUETTE,  in  architecture,  a  fmall  round  mould- 
ing, lefs  than  anaftragal,  and  fo  called  from  therefem- 
blance  it  bears  to  a  ring. 

BAHAMA,  orLucAYA,  Islands,  are  the  eafter- 
moft  of  the  Amilles,  lying  in  the  Atlantic  ocean.  They 
are  fituated  to  the  fouth  of  Carolina,  between  22  and 
27  degrees  N.  Lat.  and  73  and  81  degrees  W.  Long. 
They   extend  along  the  coatt  of  Florida  quite  down  to 
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the  illc  of  Cuba,  and  are  faid  to  be  _ 
fome  of  them  only  mere  rocks  ;  bin  twelve  of  them 
are  large,  fertile,  and  in  nothing  different  from  the  foil 
of  Carolina :  all  are,  however,  uninhabited  except 
Providence,  which  is  200  miles  eaft  of  the  Floridas  ; 
though  fome  others  are  larger  and  more  fertile,  on 
which  the  Englilh  have  plantations.  Between  them 
and  the  continent  of  Florida  is  the  gulf  of  Bahama, 
or  Florida,  through  which  the  Spanifh  galeons  fail  in 
their  paflage  to  Europe. 

Thefc  illands  were  the  firft  fruits  of  Columbus's  dif- 
coveries  ;  but  they  were  not  known  to  the  Englilh  till 
1667,  when  Captain  Seyle,  being  driven  among  them 
in  his  paflage  to  Carolina,  gave  his  name  to  one  of 
them  ;  and  being  a  fecond  time  driven  upon  it,  gave 
it  the  name  of  Providence.  The  Englilh,  obferving 
the  advantageous  lltuation  of  thefe  illands  for  being  a 
check  on  the  French  and  Spaniards,  attempted  to  fet- 
tle them  in  the  reign  of  Charles  II.  Some  unlucky 
accidents  prevented  this  fettlement  from  being  of  any 
advantage  ;  and  the  ille  of  Providence  became  an  har- 
bour for  the  buccaneers  or  pirates,  who  for  a  long 
time  infelled  the  American  navigation.  This  obliged 
the  government  in  1718  to  fend  out  Captain  Woodes 
Rogers  with  a  fleet  to  diflodge  the  pirates,  and  for 
making  a  fettlement.  This  the  captain  effected  ;  a 
fort  was  erected,  and  an  indepsndent  company  was 
Rationed  in  the  iaand.  Ever  fince  this  laft  fettlement 
thefe  illands  have  been  improving,  though  they  advance 
but  (lowly.  In  time  of  war,  people  gain  conliderably 
by  the  prizes  condemned  there  ;  and  at  all  times  by 
the  wrecks  which  are  frequent  in  this  labyrinth  of 
rocks  and  fhelves.  The  Spaniards  and  Americans 
captured  thefe  iflands  during  the  laft  war  ;  but  they 
were  retaken  by  a  detachment  from  St  Auguftine  A- 
pril  7,  1783. 

BAHAR,  or  Barre,  in  commerce,  weights  ufed 
in  feveral  places  in  the  Eaft  Indies. 

There  are  two  of  thefe  weights  ;  one  the  great  ba- 
har,  with  which  they  weigh  pepper,  cloves,  nutmegs, 
ginger,  Sec.  and  contains  550  pounds  of  Portugal,  or 
about  524  lb.  9  oz.  averdupois  weight.  With  the 
little  bahar,  they  weigh  quicksilver,  vermilion,  ivory, 
filk,  &c.  It  contains  about  437  lb.  9  oz.  avoirdupois 
weight. 

BAHAREN,  an  illand  in  the  Perfian  gulf,  fituatcd 
in  E.  Long.  50.  o.  N.-  Lat.  26.  o.  This  ifland  is 
chiefly  remarkable  for  its  pearl-fifhery,  and  has  often 
changed  its  mafters.  It  fell  with  Ormus  under  the 
dominion  of  the  Portuguefe,  was  again  reftored  to 
Perlia  by  Thamas  Khouli  Kan  ;  and  after  his  death 
the  confufion  into  which  his  empire  was  thrown,  gave 
an  opportunity  to  an  enterprizing  and  ambitious  Arab 
of  taking  pofleffion  of  the  illand,  where  he  ftill  main- 
tains his  authority.  Baharen  was  famous  for  its  pearl- 
filhery  even  at  the  time  when  pearls  were  found  at 
Onr.us,  Karek,  Kafhy,  and  other  places  in  the  Per- 
fian gult  ;  but  it  is  now  become  of  much  greater  con- 
fequence;  all  the  other  banks  having  been  exhaufted, 
while  this  has  fuffered  no  fenfible  diminution.  The 
time  of  fiuiing  begins  in  April,  and  ends  in  October. 
It  is  confined  to  a  tract  four  or  five  leagues  in  breadth. 
The  pearls  taken  at  Baharen,  though  not  fo  white  as 
thofe  of  Ceylon  or  Japan,  are  much  larger  than  thofe 
of  the  former  place,  and  more  regularly  (haped  than 


They  have  a  yelloWifh  colour ;  but 
have  alfo  this  good  quality,  that  they  prefervc  their 
golden  hue,  whereas  the  whiter  kind  lofe  much  of  their 
luftre  by  keeping,  efpecially  in  hot  countries.  The 
annual  revenue  from  the  Baharen  pearl-fifliery  is  com- 
puted at  about  L.i 5 7,500.  The  greateft  part  of  the 
pearls  that  are  uneven,  are  carried  to  Conilantinople 
and  other  parts  of  Turkey,  where  the  larger  go  to  com- 
pofe  ornaments  for  head-drelTes,  ?nd  the  fmaller  arc 
ufed  in  embroideries.  The  perfect  pearls  ttiuft  be  re- 
ferved  for  Surat,  whence  they  are  diftributed  through 
all  Indoftan. 

BAHI,  a  province  of  Lucon  or  Manila,  one  of  the 
Philippine  iflands  in  the  Eaft  Indies,  belonging  to  the 
Spaniards.  It  is  remarkable  for  producing  excellent 
betel,  which  the  inhabitants,  Spaniards  as  well  as  na- 
tives, perpetually  chew  from  morning  till  night.  It  is 
alfo  the  place  where  moftof  the  (hips  are  built.  But 
the  natives  fuffer  much  from  this  work ;  feveral  hun- 
dreds of  them  being  conftantly  employed  in  it,  on  the 
mountains,  or  at  the  port  of  Cavite.  The  king  allows 
thefe  labourers  a  piece-of-eight  per  month,  with  a  fuf- 
ficient  quantity  of  rice.  The  whole  province  contains 
about  6000  tributary  natives. 

BAHIA,  de  iodos  los  sanctos,  a  province  of 
Brafil  in  South  America,  belonging  to  the  Portuguefe, 
and  the  richeft  in  the  whole  country ;  but  unhappily 
the  air  and  climate  do  not  correfpond  with  other  natu- 
ral advantages :  yet  fo  fertile  is  the  province  in  fugar 
and  other  commercial  articles,  that  the  Portuguefe 
flock  hither  not  only  as  it  is  the  feat  of  affluence,  but 
alfo  of  pleafure  and  grandeur.  The  capital,  called 
St  Salvador,  or  Cividad  de  Bachia,  is  populous,  mag- 
nificent, and  beyond  comparifon  the  moll  gay  and  opu- 
lent city  in  Brafd.  It  ftandson  a  bay  in  S.  Lat.  12.  11. 
is  ftrong  by  nature,  well  fortified,  and  always  defend- 
ed by  a  numerous  garrifon.  It  contains  12,000  or 
14,000  Portuguefe,  and  about  three  times  as  many 
negroes,  beiides  people  of  different  nations  who  choofe 
to  refide  in  that  city. 

BAHIR,  a  Hebrew  term  lignifying  famous  or  il- 
lujirious ;  but  particularly  ufed  for  a  book  of  the  Jews, 
treating  of  the  profound  myfteries  of  the  caballa,  being 
the  nioft  ancient  of  the  Rabinical  works. 

BAHUS,  a  ftrong  town  of  Sweden,  and  capital  of 
a  government  of  the  fame  name,  feated  on  a  rock  in  a 
fmall  illand,  in  E.  Long.  11.  10.  N.  Lat.  57.  52. 

BAJA,  Bayjah,  or  Begia,  a  town  of  the  king- 
dom of  Tunis  in  Africa,  fuppofed  to  be  the  ancient 
Vacca  of  Salluft,  and  Oppidum  Vaggenfe  of  Pliny.  It 
was  formerly,  and  ftill  continues  to  be,  a  place  of  great 
trade,  and  the  chief  market  of  the  kingdom  for  corn;  of 
which  the  adjacent  territories  produce  fuch  abundance, 
that  they  can  fupply  more  than  the  whole  kingdom 
with  it ;  and  the  Ttineflans  fay,  that  if  there  was  in  the 
kingdom  fuch  another  town  as  this  for  plenty  of  corn, 
it  would  become  as  cheap  as  fand.  Here  is  alfo  a  great 
annual  fair,  to  which  the  moft  diftant  Arabian  tribes 
refort  with  their  families  and  flocks.  Notwithstanding 
all  this,  however,  the  inhabitants  are  very  poor,  and 
great  part  of  the  land  about  the  town  remains  uncul- 
tivated, through  the  cruel  exactions  of  the  government, 
and  the  frequent  incurlions  of  the  Arabs  who  are  very 
powerful  in  thefe  parts.  The  town  ftands  on  the  de- 
clivity of  a   hill  on  the  road  to  Conftantina,  about  to 
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leagues  from  the  northern  coaft,  and  36  fouth-weft  from 
Tunis ;  and  hath  the  convenience  of  being  well  water- 
ed. On  the  higheft  part  is  a  citadel  that  commands  the 
whole  place,  but  is  now  of  no  great  ftrength.  The 
walls  were  raifed  out  of  the  ruins  of  the  ancient  Vacca, 
and  have  fome  ancient  infcriptions. 

Baja,  a  populous  town  of  Hungary,  feated  on  the 
Danube,  in  E.  Long.  19.  50.  N.  Lat.  46.  40. 

BALE,  an  ancient  village  of  Campania  in  Italy, 
between  the  promontory  of  Mifenum  and  Puteoli,  on 
the  Sinus  Baianus :  famous  for  its  natural  hot  baths, 
which  ferved  the  wealthier  Romans  for  the  purpofes 
both  of  medicine  and  pleafure. — The  variety  of  thofe 
baths,  the  foftnefs  of  its  climate,  and  the  beauty  of  its 
landfcape,  captivated  the  minds  of  opulent  nobles, 
whofe  paffion  for  bathing  knew  no  bounds.  Abun- 
nance  of  linen,  and  difufe  of  ointments,  render  the 
practice  lefs  neceffary  in  modern  life;  but  the  ancients 
performed  no  exercife,  engaged  in  no  fludy,  without 
previous  ablutions,  which  at  Rome  required  an  enor- 
mons  expence  in  aqueducts,ftoves,and  attendants :  a  place 
therefore,  where  waters  naturally  heated  to  every  degree 
of  warmth  bubbled  fpontaneoufly  out  of  the  ground, 
in  the  pleafanteft  of  all  fituations,  was  fuch  a  treafure 
as  could  not  be  overlooked.  Baias  was  this  place  in 
the  higheft  perfection;  its  eafy  communication  with 
Rome  was  alfo  a  point  of  great  weight.  Hither  at 
flrft  retired  for  a  temporary  relaxation  the  mighty  ru- 
lers of  the  world,  to  firing  anew  their  nerves  and  re- 
vive their  fpirits,  fatigued  with  bloody  campaigns  and 
civil  contefts.  Their  habitations  were  frnall  and  modeft : 
but  foon  increafing  luxury  added  palace  to  palace  with 
fuch  expedition  and  fumptuofity,  that  ground  was  want- 
ing for  the  vail  demand :  enterprifing  architects,  fup- 
ported  by  infinite  wealth,  carried  their  foundations  in- 
to the  fea,  and  drove  that  element  back  from  its  ancient 
limits:  it  has  fince  taken  ample  revenge,  and  recover- 
ed much  more  than  it  ever  loft.  From  being  a  place 
of  refort  for  a  feafon,  Baias  now  grew  up  to  a  perma- 
nent city:  whoever  found  himfelf  difqualified  by  age, 
or  infirmity,  for  fuftaining  any  longer  an  active  part  on 
the  political  theatre;  whoever,  from  an  indolent  dif- 
pofition,  fought  a  place  where  the  pleafures  of  a  town 
were  combined  with  the  fweets  of  a  rural  life;  who- 
ever wifhed  to  withdraw  from  the  dangerous  neigh- 
bourhood of  a  court,  and  the  baneful  eye  of  informers 
flocked  hither,  to  enjoy  life  untainted  with  fear  and 
trouble.  Such  affluence  of  wealthy  inhabitants  ren- 
dered Baiae  as  much  a  miracle  of  art  as  it  was  before 
of  nature  ;  its  fplendor  may  be  inferred  from  its  in- 
numerable ruins,  heaps  of  marbles,  mofaics,  ftucco, 
and  other  precious  fragments  of  tafte. — It  flourifhed  in 
full  glory  down  to  to  the  days  of  Theodoric  the  Goth , 
but  the  deftruction  of  thefe  enchanted  palaces  followed 
quickly  upon  the  irruption  of  the  northern  conquerors, 
who  overturned  the  Roman  fyftem,  facked  and  burnt 
all  before  them,  and  deftroyed  or  difperfed  the  whole 
race  of  nobility.  Lofs  of  fortune  left  the  Romans  neither 
the  means,  nor  indeed  the  thought,  of  fupporting 
fuch  expenfive  eftablifhments,  which  can  only  be  en- 
joyed in  perfection  during  peace  and  profperity.  No 
iboner  had  opulence  withdrawn  her  hand,  than  the 
unbridled  fea  rufhed  back  upon  its  old  domain;  moles 
and  bimreffes  were  torn  afunder  and  walhed  away ; 
whole  promontories,  with  the  proud  towers  that  once 
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crowned  their  brows,  were  undermined  and  tumbled 
headlong  into  the  deep,  where,  many  feet  below  the 
furface,  pavements  of  ftreets,  foundations  of  houfcs,  and 
mafles  of  walls  may  ftill  be  defcried.  Internal  commo- 
tions of  the  earth  contributed  alfo  largely  to  this  general 
devaftation;  mephitic  vapours  and  ftagnated  waters 
have  converted  this  favourite  feat  of  health  into  the  den. 
of  peftilence,  at  leaft  during  the  eftival  heats  :  yet  Baias 
in  its  ruined  ftate,  and  ftripped  of  all  its  ornaments, 
ftill  prefents  many  beautiful  and  ftriking  fubjects  for 
the  pencil.     E.  Long.  14.  45.  N.  Lat.  41.  6. 

BAJADOR,  a  cape  on  the  weft  coaft  of  Africa, 
fouth  of  the  Canary  Iflands.  W.  Long.  15.  20.  N. 
Lat  27  o 

BAIANUS  SINUS,  a  bay  fo  called  from  Bat*, 
(Suetonius) ;  Portia  Baiarum,  (Pliny)  ;  which  was 
enlarged  by  Auguftus,  by  giving  entrance  to  the  fea 
into  the  Lacus  Lucrinus,  and  Averni,  ordering  it  to 
be  called  Portus  Julius  apud  Baias,  (Suetonius).  We 
alfo  read  Baianus  Lacus  in  Tacitus,  which  fome  inter- 
pret the  Lucrinus.  The  modern  name  is  Colfo  di  Piz- 
zuo/o.  From  the  higheft  point  that  forms  the  bay,  a 
large  caftle  commands  the  road,  where  foreign  fiiips  of 
war  ufually  ride  at  anchor,  the  harbour  of  Naples  not 
being  fpacious  enough  for  the  reception  of  a  fleet:  here 
they  enjoy  good  flickering,  watering,  and  victualing; 
but  in  fnmmer  rifle  the  health  of  their  crews,  on  ac- 
count of  the  unwholefomenefs  of  the  air. 

BAJAZET  I.  fultan  of  the  Turks,  a  renowned 
warrior,  but  a  tyrant,  was  conquered  by  Tamerlane, 
and  expofed  by  him  in  an  iron  cage;  the  fate  he  had 
deftined  (it  is  faid)  for  his  adverfary  if  he  had  been 
the  victor. 

The  iron  cage,  however,  fo  long  and  fo  often  re- 
peated as  a  moral  leffon,  has  been  rejected  as  a  fable 
by  modern  writers,  who  fmile  at  the  vulgar  credulity. 
They  appeal  to  the  Perfian  hiftory  of  Sherefeddin  Ali, 
of  which  a  French  verlion  has  been  given,  and  from 
which  Mr  Gibbon  has  collected  the  following  more 
fpecious  narrative  of  this  memorable  tranfaction.  "  No 
fooner  was  Timour  informed  that  the  captive  Ottoman 
was  at  the  door  of  his  tent,  than  he  gracioufly  ftepped 
forwards  to  receive  him,  feated  him  by  his  fide,  and 
mingled  with  juft  reproaches  a  foothing  pity  fof  his 
rank  and  misfortune.  '  Alas  1'  faid  the  Emperor, 
'  the  decree  of  fate  is  now  accomplifhed  by  your  own 
fault :  it  is  the  web  which  you  have  woven ;  the  thorns 
of  the  tree  which  yourfelf  have  planted.  I  wifhed  to 
fpare,  and  even  to  affift,  the  champion  of  the  Mof- 
lems:  you  braved  our  threats,  yon  defpifed  our  friend- 
fhip ;  you  forced  us  to  enter  your  kingdom  with  our 
invincible  armies.  Behold  the  event.  Had  yon  van- 
quifhed,  I  am  not  ignorant  of  the  fate  which  you  re- 
ferved  for  myfelf  and  my  troops.  But  I  difdain  to  re- 
taliate :  your  life  and  honour  are  fecure ;  and  I  (hall 
exprefs  my  gratitude  to  God  by  my  clemency  to  man.' 
The  royal  captive  fliowed  fome  figns  of  repentance, 
accepted  the  humiliation  of  a  robe  of  honour,  and  em- 
braced with  tears  his  fon  Moufa,  who  at  his  requelt 
was  fought  and  found  among  the  captives  of  the  field. 
The  Ottoman  princes  were  lodged  in  a  fplendid  pa- 
vilion;  and  the  refpect  of  the  guards  could  be  furpaffed 
only  by  their  vigilance.  On  the  arrival  of  the  haram 
from  Bourfa,  Timour  reftored  the  queen  Defpina  and 
her  daughter  to  their  father  and  hufband ;  but  he  pi- 
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Bajazet,  oufly  required,  that  the  Servian  princefs,  who  had 
Baikal,    hitherto  been  indulged  in  the  profeffion  of  Chriftanity, 

w — " 'Should    embrace    without    delay  the  religion  of    the 

prophet.  In  the  feaft  of  victory,  to  which  Bajazet 
was  invited,  the  Mogul  Emperor  placed  a  crown  on 
his  head  and  a  fceptre  in  his  hand,  with  a  folemn 
afliirance  of  restoring  him  with  an  increafe  of  glory  to 
the  throne  of  his  anceftors.  But  the  effect  of  this 
promife  was  difappointed  by  the  fultan's  untimely 
death :  amidft  the  care  of  the  mod  fkilful  phyficians, 
he  expired  of  an  apoplexy  at  Akfliehr,  the  Antioch 
of  Pifidia,  about  nine  months  after  his  defeat.  The 
victor  dropped  a  tear  over  his  grave ;  his  body,  with 
royal  pomp,  was  conveyed  to  the  maufoleum  which  he 
had  erected  at  Bourla ;  and  his  fon  Moufa,  after  re- 
ceiving a  rich  prefent  of  gold  and  jewels,  of  horfes  and 
arms,  was  inverted  by  a  patent  in  red  ink  with  the 
kingdom  of  Anatolia. 

Such  is  the  portrait  of  a  generous  conqueror,  which 
lias  been  extracted  from  his  own  memorials,  and  dedi- 
cated to  his  fon  and  grandfon,  19  years  after  his  de- 
ceafe ;  and,  at  a  time  when  the  truth  was  remember- 
ed by  thousands,  a  manifeft  falfehood  would  have  im- 
plied a  fatire  on  his  real  conduct.  On  the  other  hand, 
of  the  barfh  and  ignominious  treatment  of  Bajazet 
there  is  alfo  a  variety  of  evidence.  The  Turkifh  an- 
nals in  particular,  which  have  been  confulted  or  tran- 
fcribed  by  Leunclavius,  Pocock,  and  Cantemir,  n- 
nanimoufly  deplore  the  captivity  of  the  iron  cage;  and 
fome  credit  may  be  allowed  to  national  hiftorians,  who 
cannot  Stigmatize  the  Tartar  without  uncovering  the 
Shame  of  their  king  and  country." — From  thefe  op- 
polite  premifes,  Mr  Gibbon  thinks  a  fair  and  mode- 
rate conclufion  may  be  deduced.  He  is  Satisfied  that 
Sherefeddin  Ali  has  faithfully  defcribed  the  fir  ft  often- 
tatious  interview,  in  which  the  conqueror,  whole  fpi- 
rits  were  harmonifed  by  fuccefs,  affected  the  character 
of  generofity.  But  his  mind  was  infenfibiy  alienated 
by  the  unfeafonable  arrogance  of  Bajazet  ;  the  com- 
plaints of  his  enemies,  the  Anatolian  princes,  were  juft 
and  vehement ;  and  Timour  betrayed  a  defign  of  lead- 
ing his  royal  captive  in  triumph  to  Samarcand.  An 
attempt  to  facilitate  his  efcape  by  digging  a  mine  un- 
der the  tent,  provoked  the  Mogul  Emperor  to  impofe 
a  harfher  restraint;  and  in  his  perpetual  marches,  an 
iron  cage  on  a  waggon  might  be  invented,  not  as  a 
wanton  infult,  but  as  a  rigorous  precaution.  Timour 
had  read  in  fome  fabulous  hiftory  a  fimilar  treatment 
of  one  of  his  predecedbrs,  a  king  of  Perfia ;  and  Ba- 
jazet was  condemned  to  reprefent  the  perfon  and  ex- 
piate the  guilt  of  the  Roman  CseSar.  But  the  Strength 
of  his  mind  and  body  fainted  under  the  trial,  and  his 
premature  death  might  without  injuftice  be  al'cribed  to 
the  Severity  of  Timour.  He  warred  not,  however,  with 
the  dead  ;  a  tear  and  a  fepnlchre  were  all  that  he  could 
bellow  on  a  captive  who  was  delivered  from  his  power; 
and  if  Moufa,  the  fon  of  Bajazet,  was  permitted  to 
reign  over  the  ruins  of  Bonrfa,  the  greatest  part  of  the 
province  of  Anatolia  had  been  reftored  by  the  con- 
queror to  their  lawful  fovereigns. 

BAIKAL,  a  great  lake  in  Siberia,  laying  between 
52  and  5J  degrees  north  latitude.  It  is  reckoned 
to  be  joo  werfts  in  length;  but  only  20  or  30  broad, 
and  'n  fome  places  not  above  15.  It  is  environed  on 
all  fides  by  high  mountains.     In.  one  part  of  it,  which 


lies  near  the  river  Bargufin,  it  throws  up  an  inflam- 
mable fulphureous  liquid  called  Maltha,  which  the  , 
people  of  the  adjacent  country  burn  in  their  lamps. 
There  are  likewife  feveral  fulphureous  fprings  near 
this  lake.  Its  water  at  a  diflance  appears  ot  a  fea- 
green  colour:  it  is  frtfh;  and  fo  clear,  that  ob- 
jects may  be  feen  in  it  feyeral  fathoms  deep.  It  does 
not  begin  to  freeze  till  near  the  latter  end  of  Decern-, 
ber,  and  thaws  again  about  the  beginning  of  May: 
from  which  time  till  September,  a  fhip  is  feldom 
known  to  be  wrecked  on  it;  but  by  the  high  winds 
which  then  blow,  many  fhipwrecks  happen.  This 
lake  is  called  by  the  neighbouring  people  Swiatoie 
More,  or  the  Holy  Lake;  and  they  imagine,  that  when 
ftorms  happen  on  it,  they  will  be  prcServcd  from  all 
danger  by  complimenting  it  with  the  title  of  Sea. 
When  it  is  frozen  over,  people  travel  upon  it  in  the 
road  to  China;  but  they  mud;  be  very  fharp  fliod, 
otherwife  they  cannot  Stand  upon  the  ice,  which  is  ex- 
ceedingly Smooth.  Notwithflanding  that  the  ice  on  this 
lake  is  fometimes  two  ells  thick,  there  are  fome  open 
places  in  it  to  which  tempeftuous  winds  will  often  drive 
thofe  who  are  eroding  it,  in  which  cafe  they  are  irre- 
coverably loft.  The  camels  that  pafs  along  have  a  par- 
ticular kind  of  fhoes  fharp  at  bottom,  and  the  oxen  have 
fharp  irons  driven  through  their  hoofs,  without  which 
it  would  be  impoflible  for  them  to  pafs.  Here  are  plen- 
ty of  large  flurgeon  and  pike  ;  with  many  feals  of  the 
black,  but  none  of  the  fpotted  kind.  It  contains  feve- 
ral iflands;  and  the  borders  are  frequented  by  black 
fables  and  civet-cats. 

BAIL,  Ballium,  from  the  French  ba'rller,  which 
comes  of  the  Greek  pux-hai,  and  fignifies  to  deliver  in- 
to hands),  is  ufed  in  our  common  law  for  the  freeing 
or  fetting  at  liberty  of  one  arretted  or  iuiprifoned  upon 
any  action,  either  civil  or  criminal,  on  furety  taken  for 
his  appearance  at  a  day  and  place  certain. 

The  reafon  why  it  is  called  bail,  is  becaufe  by  this 
means  the  party  retrained  is  delivered  into  the  hands 
of  thofe  that  bind  themfelves  for  his  forthcoming,  in 
order  to  a  fafekeeping  or  protection  from  prifon ;  and 
the  end  of  bail  is  to  fatisfy  the  condemnation  and  cofts, 
or  render  the  defendant  to  prifon. 

With  refpect  to  bail  in  civil  cafes,  it  is  to  be  ob- 
served, that  there  is  both  common  and  fpecial  bail. 
Common  bail  is  in  actions  of  fmall  concernment,  be- 
ing called  common,  becaufe  any  fureties  in  that  cafe 
are  taken;  whereas  in  caufes  of  greater  weight,  as 
actions  upon  bonds,  or  fpecialty,  &c.  where  the  debt 
amounts  to  icl.  fpecial  bail  or  furety  mult  be  taken, 
fuch  as  fublidy  men  at  leaft,  and  they  according  to  the 
value. 

The  commitment  of  a  perfon  being  only  for  fafe 
cuflody,  wherever  bail  will  anfwer  the  (ante  intention, 
it  ought  to  be  taken  ;  as  in  moft  of  the  inferior  crimes : 
but  in  felonies,  and  other  offences  of  a  capital  nature, 
no  bail  can  be  a  Security  equivalent  to  the  actual  cuS- 
tody  of  the  perfon.  For  what  is  there  that  a  man 
may  not  be  induced  to  forfeit,  to  fave  his  own  life  ? 
and  what  Satisfaction  or  indemnity  is  it  to  the  public, 
to  feize  the  effects  of  them  who  have  bailed  a  murderer, 
if  the  murderer  hinifelf  be  differed  to  efcape  with  impu- 
nity ?  Upon  a  principle  limilar  to  which,  the  Athenian 
magistrates,  when  they  took  a  folemn  oath  never  to 
keep  a  citizen  In  bonds  that  could  give  three  Sureties 
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Bail.      of  the  fame  quality  with  himfelf,  did  it  with  an  ex- 

— " '  ception  to  fuch  as  had  embezzled  the  public  money,  or 

been  guilty  of  treafonable  practices. 

Bail  may  be  taken  either  in  court,  or,  in  fome  par- 
ticular cafes,  by  the  Sheriff  or  other  magiftrate  ;  but 
moil  ufually  by  the  juilices  of  the  peace.  To  refufe 
or  delay  to  bail  any  perfon  bailable,  is  an  offence  a- 
gainft  the  liberty  of  the  fubjeft,  in  any  magiftrate,  by 
the  common  law  ;  as  well  as  by  the  ftatute  Weflm.  I. 
3.  Edw.  I.  c.  15.  and  the  habeas  corpus  aft,  31  Car.  II. 
c.  2.  And,  left  the  intention  of  the  law  lhould  be 
frustrated  by  the  juftices  requiring  bail  to  a  greater 
amount  than  the  nature  of  the  cafe  demands,  it  is  ex- 
prefsly  declared  by  ftatute  1  W.  &  M.  ft.  2.  c.  1.  that 
exceffive  bail  ought  not  to  be  required  ;  though  what 
bail  (hall  be  called  excefive,  muft  be  left  to  the  courts, 
on  considering  the  circumftances  of  the  cafe,  to  deter- 
mine. And  on  the  other  hand,  if  the  magiftrate  takes 
infulEcient  bail  he  is  liable  to  be  fined,  if  the  criminal 
doth  not  appear. 

In  civil  cafes,  every  defendant  is  bailable.  But  it  is 
otherwifein 

Criminal  matters.  Regularly,  all  offences  either  a- 
gainft  the  eommon  law  or  aft  of  parliament,  that  are 
below  felony,  the  offender  ought  to  to  be  admitted  to 
bail  unlefs  it  be  prohibited  by  fome  fpecial  aft  of  par- 
liament.— By  the  ancient  common  law,  before  and 
Since  the  conqueft,  all  felonies  were  bailable,  till  mur- 
der was  excepted  by  ftatute  :  fo  that  perfons  might  be 
admitted  to  bail  almoft  in  every  cafe.  But  the  fta- 
tute Weft.  r.  3  Ed.  I.  c.  iy.  takes  away  the  power 
of  bailing  in  treafon,  and  in  divers  inftances  of  felony. 
The  ftatutes  23  Hen.  VI.  c.  9.  and  r  and  2  Ph.  and 
Mar.  c.  13.  gave  farther  regulations  in  this  matter: 
and  upon  the  whole  we  may  colleft,  that  no  juftices  of 
the  peace  can  bail,  1.  Upon  an  accufation  of  treafon  : 
nor,  2.  Of  murder  :  nor  3.  In  cafe  of  manllaughter, 
if  the  prifoner  be  clearly  the  (layer,  and  not  barely  fu- 
fpefted  to  be  fo  j  or  if  any  indictment  be  found  againft 
him ;  nor  4.  Such  as,  being  committed  for  felony, 
have  broken  prifon  ;  becaufe  it  not  only  carries  a  pre- 
fumption  of  guilt,  but  is  alfo  fuperadding  one  felony  to 
another  :  5.  Perfons  outlawed  :  6.  Such  as  have  ab- 
jured the  realm :  7.  Perfons  taken  with  the  mainour, 
or  in  the  faft  of  felony  :  8.  Perfons  charged  with  Ar- 
fon  :  9.  Excommunicated  perfons,  taken  by  writ  dt 
excommunicato  capiendo  :  all  which  are  clearly  not  ad- 
miffible  to  bail  by  the  juftices.  Others  are  of  a  du- 
bious nature,  as,  10.  Thieves  openly  defamed  and 
known  :  n.  Perfons  charged  with  other  felonies,  or 
manifeft  and  enormous  offences,  not  being  of  good 
fame  :  and,  12.  AcceSSories  to  felony,  that  labour  un- 
der the  fame  want  of  reputation.  Thefe  feem  to  be 
in  the  difcretion  of  the  juftices,  whether  bailable  or 
not.  The  laft  clafs  are  fuch  as  muft  be  bailed  upon  of- 
fering Sufficient  fu'rety;  as,  13.  Perfons  of  good  fame, 
charged  with  a  bare  fufpicion  of  manslaughter,  or  o- 
ther  infamous  homicide;  14.  Such  perfons  being 
charged  with  petit  larceny  or  any  felony,  not  before 
Specified  :  or,  16.  With  being  acceflbry  to  any  felony. 
Laflly,  it  is  agreed,  that  the  court  of  king's  bench 
(or  any  judge  thereof  in  time  of  vacation)  may  bail 
for  auy  crime  whatfoever,  be  it  treafon,  murder,  or 
■any  other  offence,  according  to  the  circumftances  of 
*he  .cafe.    And  herein  the  wifdom  of  the  law  is  very 


manifeft.  To  allow  bail  to  be  taken'  commonly  for 
fuch  enormous  crimes,  would  greatly  tend  to  elude  the 
public  juftice  :  and  yet  there  are  cafes,  though  they 
rarely  happen,  in  which  it  would  be  hard  and  unjnft 
to  confine  a  man  in  prifon,  though  accufed  even  of  the 
greatest  offence.  The  law  has  therefore  provided  one 
court,  and  only  one,  which  has  a  difcretionary  power 
of  bailing  in  any  cafe  :  except  only,  even  to  this  high 
jurisdiction,  and  of  courfe  to  all  inferior  ones,  fuch. 
perfons  as  are  committed  by  either  houfe  of  parlia- 
ment, fo  long  as  the  feffion  lafts  ;  or  fuch  as  are  com- 
mitted for  contempts  by  any  of  the  king's  fuperior 
courts  of  juftice.     See  Law,  Part  III.  N°  xxxvi.  42. 

Clerk  of  the  Bails,  is  an  officer  belonging  to  the 
court  of  the  King's  Bench  :  he  files  the  bail-pieces  ta- 
ken in  that  court,  and  attends  for  that  purpofe. 

Bail,  or  Bale,  in  the  fea-language.  The  feamen 
call  throwing  the  water  by  hand  out  of  the  fliip's  or 
boat's  hold,  bailing.  They  alfo  call  thofc  hoops  that 
bear  up  the  tilt  of  a  boat,  its  bails. 

BAILIE,  in  Scots  law,  a  judge  anciently  ap- 
pointed by  the  king  over  fuch  lands  not  erected  into 
a  regality  as  happened  to  fall  to  the  crown  by  for- 
feiture or  otherwife,  now  abolifhed.  It  is  alfo  the 
name  of  a  magiftrate  in  royal  boroughs,  and  of  the 
judge  appointed  by  a  baron  over  lands  erefted  into  a 
barony.    See  Law,  Part  III.  N°  cxviii.  6,  7. 

BAILIFF  (ballivus),  from  the  French  word  bay- 
liff,  that  is,  prtefetfus  provincix  :  and  as  the  names,  fo- 
the  office  itfelf  was  anfwerable  to  that  of  France  ; 
where  there  are  eight  parliaments,  which  are  high 
courts  from  whence  there  lies  no  appeal,  and  within 
the  precinfts  of  the  feveral  parts  of  that  kingdom 
which  belong  to  each  parliament  there  are  feveral  pro- 
vinces to  which  juftice  is  adminiftered  by  certain  offi- 
cers called  bailiffs  ;  and  in  England  there  are  feveral 
counties  in  which  juftice  hath  been  adminiftered  to  the 
inhabitants  by  the  officer  who  is  now  called  Jheriff  or 
vifcount  (one  of  which  names  defcends  from  the  Saxons, 
the  other  from  the  Normans)  ;  and  though  the  Sheriff" 
is  not  called  bailiff,  yet  it  is  probable  that  was  one  of 
his  names  alfo,  becaufe  the  county  is  often  called  bal- 
Iiva.  And  in  the  ftatute  of  Magna  Charta,  cap.  28, 
and  14  Ed.  3.  c.  9.  the  word  bailiff  items  to  comprife 
as  well  Sheriffs  as  bailiffs  of  hundreds.  As  the  realm 
is  divided  into  counties,  fo  every  county  is  divided  in- 
to hundreds  ;  within  which  in  ancient  times  the  people 
had  juftice  miniftered  to  them  by  the  officers  of  every 
hundred.  But  now  the  hundred  courts,  except  certain 
franchises,  are  Swallowed  in  the  county-courts;  and  the 
bailiffs  name  and  office  is  grown  into  contempt,  they 
being  generally  officers  to  ferve  writs,  &c.  within  their 
liberties.  Though,  in  other  refpefts,  the  name  is  ftill 
in  good  eSleem  :  for  the  chief  magistrates  in  divers 
town  are  called  bailiffs  or  bailies  ;  and  Sometimes  the 
perfons  to  whom  the  king's  caftles  arc  committed  are 
termed  bailiffs,  as  the  bailiff  of  Dover  caftle,  &c. 

Of  the  ordinary  bailiff's  there  are  feveral  forts,  viz. 
Sheriff's  bailiffs,  bailiffs  of  liberties,  &c. 

Slieriff'sbailiffs,  or  Sheriff's  officers,  are  either  bailiffs 
of  hundreds,  or  fpecial  bailiffs.  Bailiffs  of  hundreds 
are  officers  appointed  over  thofe  refpeftive  diftrifts  by 
the  Sheriffs,  to  colleft  fines  therein  ;  to  Summon  juries  ; 
to  attend  the  judges  and  juftices  at  the  aSIifes,  and  quar- 
ter- feSfiojiSj  and  alfo  to  execute  writs  and  procefs  in 
5  B  2  the 
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Ihiliff    the  feveral  hundreds.    But  as  thefe  are  generally  plain 

II         men,  and  not  thoroughly  fkilful  in  this  latter  part  of 

Baillet.    t]leir  0gice>  that  of  ferving  writs,  and  making  arrefts 

"       '  and  executions,  it  is  now  ufual  to  join  fpecial  bailiffs 

with  them  ;  who  are  generally  mean  perfons  employed 

by  the  fheriffs  on  account  only  of  their  adroitnefs  and 

dexterity  in  hunting  and  feizing  of  their  prey. 

Bailiffs  of  liberties  are  thofe  bailiffs  who  are  ap- 
pointed by  every  lord  within  his  liberty,  to  execute 
procefs  and  do  fuch  offices  therein  as  the  bailiff  errant 
doth  at  large  in  the  county;  but  bailiffs  errant  or  iti- 
nerant, to  go  up  and  down  the  county  to  ferve  procefs, 
are  out  of  ufe. 

There  are  alfo  bailiffs  of  forefts,  and  bailiffs  of  ma- 
nors, who  direct  hufbandry,  fell  trees,  gather  rents, 
pay  quit- rents,  &c. 

Water  Bailiff,  an  officer  appointed  in  all  port- 
towns,  for  the  fearching  of  (hips,  gathering  the  toll  for 
anchorage,  &c.  and  arrefting  perfons  for  debt,  &c.  on 
the  water. 

BAILII  (David),  painter  of  perfpedtive  views  and 
portraits,  was  the  fon  of  Peter  Bailii,  an  artift  of  fome 
note;  and  was  born  at  Leyden  in  1584.  From  his 
father  he  learned  to  draw  and  defign  :  but  he  was  af- 
terwards placed  under  the  care  of  Adrian  Verburg,  and 
continued  with  him  for  fome  time  ;  and  when  he 
quitted  that  mailer,  he  fludied  to  much  greater  advan- 
tage with  Cornelius  Vandervoort,  an  excellent  portrait 
painter,  and  with  him  he  fpent  above  fix  years.  As 
Vandervoort  pofTeflfed  many  capital  paintings  of  fome 
great  mailers,  Bailii,  for  his  own  improvement,  copied 
ihem  with  critical  care  and  obfervation  ;  and  particu- 
larly copied  one  perfpedtive  view  of  the  infide  of  a 
church,  originally  painted  by  Stenwyck,  which  he  fi- 
nilhed  with  fuch  accuracy,  that  even  Stenwyck  him- 
felf  could  fcarce  determine  which  was  the  original,  or 
which  the  copy,  when  both  were  placed  before  him. 
He  travelled  through  feveral  parts  of  Italy,  to  fee  the 
works  of  the  celebrated  mailers  of  that  country,  and  for 
a  few  years  refided  at  Rome  ;  and  abroad,  as  well  as 
in  his  own  country,  the  correctnefs  of  his  drawing,  and 
the  delicate  handling  and  finidiing  of  his  pictures,  pro- 
cured him  employment,  admirers,  and  friends.  In  the 
latter  part  of  his  life  he  difcontinued  paintiag,  and  on- 
ly drew  portraits  on  vellum  with  a  pen,  which  he 
heightened  with  black  lead,  and  gave  them  wonderful 
force  and  roundnefs.     He  died  in  1638. 

BAILIWICK,  that  liberty  which  is  exempted  from 
the  fheriff  of  the  county  ;  over  which  liberty  the  lord 
thereof  appoints  his  own  bailiff,  with  the  like  power 
within  his  precindt  as  an  under  fheriff  exercifes  under 
the  fheriff  of  the  county  :  Or  it  fignifies  the  precinct 
of  a  bailiff,  or  the  place  within  which  his  jurifdidtion  is 
terminated. 

BAILLET  (Adrian),  a  very  learned  French  wri- 
ter and  critic,  born  in  1649,  at  the  village  of  .Neuville 
near  Beauvais  in  Picardy.  His  parents  were  too  poor 
to  give  him  a  proper  education,  which  however  he  ob- 
tained by  the  favour  of  the  Bifhop  of  Beauvais,  who 
afterwards  prefented  him  with  a  fmall  vicarage.  In 
1680,  he  was  appointed  librarian  to  M.  de  Lamoignon, 
advocate  general  to  the  parliament  of  Paris  ;  of  whofe 
library  he  made  a  copious  index  in  3J  vols  folio,  all 
written  with  his  own  hand.  He  died  in  1 706,  after 
wriiing  many  works,  the  principal  of  which  are,  A  Hi- 


ftory  of  Holland  from  1609,  to  the  peace  of  Nimeguen  in    Bailleul 
1679,  4  vols  i2mo  ;  Lives  of  the  Saints,  3  vols  folio,      .   II. 
which  he  profeffed  to  have  purged  from  fables  ;   Juge-  fiinbridge 
mens  des  Sgavaus,  which  he  extended  to  9  vols  i2tno  ; 
and  The  Life  of  Des  Cartes,  2  vols  4to,  which  he  a- 
bridged,  and  reduced  to  1  vol.  i2mo. 

BAILLEUL,  a  town  of  France,  in  the  earldom  of 
Flanders,  formerly  very  ftrong,  but  now  without  any 
fortifications.  It  has  been  feveral  times  burnt  by  ac- 
cident, and  contains  now  only  about  500  houfes.  E. 
Long.  2.  SS-  N.  Lat.  40.  35. 

BAILMENT,  in  law,  is  a  delivery  of  goods  in 
truft,  upon  a  contract,  exprefTed  or  implied,  that  the 
truft  fhall  be  faithfully  executed  on  the  part  of  the 
bailee.  As  if  cloth  be  delivered,  or  (in  our  legal  dia- 
led) bailed,  to  a  taylor  to  make  a  fuit  of  clothes,  he 
has  it  upon  an  implied  contract  to  render  it  again  when 
made,  and  that  in  a  workmanly  manner.  If  money  or 
goods  be  delivered  to  a  common  carrier,  to  convey 
from  Oxford  to  London,  or  from  Glafgow  to  Edin- 
burgh, &c.  he  is  under  a  contract  in  law  to  pay,  or 
carry  them  to  the  perfon  appointed.  If  a  horfe  or  o- 
ther  goods  be  delivered  to  an  inn-keeper  or  his  fer- 
vants,  he  is  bound  to  keep  them  fafely,  and  reftore 
them  when  his  guefl  leaves  the  houfe.  If  a  man  takes 
in  a  horfe,  or  other  cattle,  to  graze  and  departure  in 
his  grounds,  which  the  law  calls  agiflment,  he  takes 
them  upon  an  implied  contract  to  return  them  on  de- 
mand to  the  owner.  If  a  pawnbroker  receives  plate  or 
jewels  as  a  pledge  or  fecurity  for  the  repayment  of 
money  lent  thereon  at  a  day  certain,  he  has  them  upon 
an  exprefs  contract  or  condition  to  reftore  them  if  the 
pledger  performs  his  part  by  redeeming  them  in  due 
time  :  for  the  due  execution  of  which  contract,  many 
ufeful  regulations  are  made  by  ftatute  30  Geo.  II.  c.  24. 
And  fo,  if  a  landlord  diftrains  goods  for  rent,  or  a  pa- 
rifli  officer  for  taxes,  thefe  for  a  time  are  only  a  pledge 
in  the  hands  of  the  diftrainers,  and  they  are  bound  by 
an  implied  contract  in  law  to  reftore  them  on  payment 
of  the  debt,  duty,  and  expences,  before  the  timeoffale; 
or  when  fold,  to  render  back  the  overplus.  If  a  friend 
delivers  any  thing  to  his  friend  to  keep  for  him,  the  re- 
ceiver is  bound  to  reftore  it  on  demand  :  and  it  was  for- 
merly held,  that  in  the  mean  time  he  was  anfwerabJe 
for  any  damage  or  lofs  it  might  fuftain,  whether  by  ac-  _ 
cident  or  otherwife  ;  unlefs  he  exprefsly  undertook  to- 
keep  it  only  with  the  fame  care  as  his  own  goods,  and 
then  he  fhould  not  be  anfwerable  for  theft  or  other  ac- 
cidents. But  now  the  law  feems  to  be  fettled  on  a  much 
more  rational  footing ;  that  fuch  a  general  bailment 
will  not  charge  the  bailee  with  any  lofs,  unlefs  it  hap- 
pens by  grofs  neglect,  which  is  conftrued  to  be  an  evi- 
dence of  fraud  :  but  if  the  bailee  undertakes  fpecially 
to  keep  the  goods  fafely  and  fecurely,  he  is  bound  to 
anfwer  all  perils  and  damages  that  may  befal  them  for 
want  of  the  fame  care  with  which  a  prudent  man  would 
keep  his  own. 

BAILO  ;  thus  they  ftyle  at  Conftantinople  the  am- 
baffador  of  the  republic  of  Venice,  who  rclides  at  the 
Porte.  This  minifter,  befides  his  political  charge,  acts 
there  the  part  of  a  conful  of  Venice. 

BAINBRIDGE  (Dr  John),  an  eminent  phyfician 
and  aftronomcr,  born  at  Afhfcy  de  la  Zouche  in  Lei- 
cefterfhire,  in  1582.  He  taught  a  grammar  fchool  for 
fome  years,  and  pradtifed  phyfic,  employing  his  leifure 
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hours  in  aflronomy,  which  was  his  favourite  fludy :  at 
length  he  removed  to  London,  was  admitted  a  fellow 
,  of  riie  college  of  phyficians,  and  raifed  his  character  by 
his  defcription  of  the  comet  in  1618.  The  next  year 
Sir  Henry  Savile  appointed  him  his  firfl  profeflbr  of 
aflronomy  at  Oxford ;  and  the  matters  and  fellows  of 
Merton-college  made  him  firft  junior,  and  then  fupe- 
rior,  reader  of  Linacre's  lecture.  He  died  in  1643, 
having  written  many  works,  fome  of  which  have  never 
been  publifhed :  but  the  MSS.  are  preferved  in  the  li- 
brary of  Trinity-college,  Dublin. 

BAIOCAO,  a  copper-coin,  current  at  Rome,  and 
throughout  the  whole  flate  of  the  church,  ten  of  which 
make  a  Julio,  and  an  hundred  a  Roman  crown. 

BAIRAM,  or  Beiram,  a  Turkifh  word  which 
fignifies  a  folemn  feafl.  The  Mahometans  have  two 
Bairams,  the  Great  and  the  Little.  The  Little  Bairam 
is  properly  that  held  at  the  clofe  of  the  fall  Ramazan, 
beginning  with  the  firfl  full  moon  in  the  following 
month  Shawal.  This  is  called  in  Arabic  Id  al  Fetz, 
or  the  Feafi  of  breaking  the  faft  ;  by  European  writers, 
the  Turkifh  Eajler,  becaufe  it  fucceeds  Ramazan, 
which  is  their  Lent,  more  ufually  the  Great  Bairam., 
becaufe  obferved  with  great  ceremony  and  rejoicing  at 
Conftantinople,  and  through  Turkey,  for  three  days, 
and  in  Perfia  for  five  or  fix  days,  at  leafl  by  the  com- 
mon people,  to  make  themfelves  amends  for  the  mor- 
tification of  the  preceding  month. — The  feafl  com- 
mencing with  the  new  moon,  the  Mahometans  are  very 
fcrupulous  in  obferving  the  time  when  the  new  moon 
commences;  to  which  purpofe,  obfervers  are  fent  to 
the  tops  of  the  highefl  mountains,  who  the  moment 
they  fpy  the  appearance  of  a  new  moon,  run  to  the 
city,  and  proclaim  Muzhdaluk,  "welcome  news ;"  as  it 
is  the  fignal  for  beginning  the  feflivity. — The  Great 
Bairam,  is  properly  that  held  by  the  pilgrims  at  Mecca, 
commencing  on  the  tenth  of  Dhu  lhajia,  when  the 
victims  are  (lain,  and  lafling  three  days.  This  is  called 
by  the  Arabs,  Id  al  adha,  that  is,  the  feaft  of  facrifice, 
as  being  celebrated  in  memory  of  the  facrifice  of  A- 
bram,  whofe  fon  God  redeemed  with  a  great  victim. 
By  European  writers  it  is  called  the  Ltffer  Bairam,  as 
being  lefs  taken  notice  of  by  the  generality  of  the 
people,  who  are  not  flruck  with  it,  becaufe  the  cere- 
monies, it  is  obferved  withal,  are  performed  at  Mecca, 

the  only  fcene  of  the  folemnity. On  the  feafl  of 

Bairam,  after  throwing  little  flones,  one  after  another, 
into  the  valley  of  Min3,  they  ufually  kill  one  or  more 
fheep,  fome  a  goat,  bullock,  or  even  a  camel ;  and  af- 
ter giving  a  part  thereof  to  the  poor,  eat  the  rell  with 
their  friends.  After  this,  they  fhave  themfelves.  The 
fecond  is  a  day  of  refl.  On  the  third,  they  fet  out  on 
their  return  home. 

BAIROUT.     See  Beeroot. 

BAIT,  among  fifhermcn,  implies  a  fubflance  pro- 
per to  be  fattened  to  a  hook,  in  order  to  catch  the 
different  forts  of  fifh.     See  Fishing. 

BAITING,  the  act  of  fmaller  or  weaker  beafts 
attacking  and  haraffing  greater  and  flronger.  In  this 
fenfe  we  hear  of  the  baiting  of  bulls  or  bears  by  ma- 
{lifts,  or  boll-dogs  with  fhort  nofes,  that  they  may  take 
the  better  hold. 

Utility  is  pled  in  juftification  of  bull-baiting.  This 
animal  is  rarely  killed  without  being  firft  baited  ;  the 
fluffing  and  exercife  whereof  makes  his  flcfh.  tenderer 


and  more  digeflible.  In  reality,  it  difpofcs  it  for  pu- 
trefaction; fo  that,  unlcfs  taken  in  time,  baited  flefh 
is  foon  loft.  But  a  fpirit  of  barbarifm,  bad  the  great- 
eft  fhare  in  fupporting  the  fport :  bulls  are  kept  on  pur- 
pofe, and  exhibited  as  {landing  fpectaclcs  for  the  public 
entertainment.  The  poor  beafts  have  not  fair  play: 
they  are  not  only  tied  down  to  a  flake,  with  a  collar 
about  their  neeks,  and  a  fhort  rope,  which  gives  them 
not  above  four  or  five  yards  play;  but  they  are  difarm- 
ed  too,  and  the  tips  of  their  horns  cut  off,  or  covered 
with  leather,  to  prevent  their  hurting  the  dogs.  In 
this  fport,  the  chief  aim  of  the  dog  is  to  catch  the 
bull  by  the  nofe,  and  hold  him  down  ;  to  which  end, 
he  will  even  creep  on  his  belly :  the  bull's  aim,  on  the 
contrary,  is,  with  equal  induftry,  to  defend  his  nofe; 
in  order  to  which,  he  thrufls  it  clofe  to  the  ground, 
where  his  horns  are  alfo  in  readinefs  to  tofs  the  dog. — 
Bull-baiting  was  firfl  introduced  into  England  as  an 
amufement  in  the  reign  of  king  John,  about  1209. 

BAJULUS,  an  ancient  officer  in  the  court  of  the 
Greek  emperors.  There  were  feveral  degrees  of  bajuli; 
as,  the  grand  Bajulus,  who  was  preceptor  to  the  em- 
peror; and  the  fimple  bajuli,  who  were  fub-preceptors. 
The  word  is  derived  from  the  Latin  verb  bajulare, 
"  to  carry  or  bear  a  thing  on  the  arms  or  the  moul- 
ders;" and  the  origin  of  the  office  is  thus  traced  by 
antiquaries.  Children,  and  efpecially  thofe  of  condi- 
tion, had  anciently,  befides  their  nurfe,  a  woman  called 
gerula,  as  appears  from  feveral  pafTages  of  Tertullian ; 
when  weaned,  or  ready  to  be  weaned,  they  had  men 
to  carry  them  about  and  take  care  of  them,  who  were 
called geruli  and  bajuli,  a gerendo  et  bajulando.  He:*»ce 
it  is,  that  governors  of  princes  and  great  lords,  were 
flill  denominated  bajuli,  and  their  charge  or  govern- 
ment bajnlatio,  even  after  their  pupils  were  grown  too 
big  to  be  carried  about.  The  word  paired  in  the  fame 
fenfe  into  Greece. 

Bajulus  is  alfo  ufed  by  Latin  writers  in  the  feveral 
other  fenfes  wherein  Bailiff  is  ufed  among  us. 

Bajulus  was  alfo  the  name  of  a  conventual  officer 
in  the  ancient  monafteries,  to  whom  belonged  the  charge 
of  gathering  and  diftributing  the  money  and  legacies 
left  for  maffes  and  obits  ;  whence  he  was  alfo  denomi- 
nated bajulus  obituum  novorum. 

BAKAN,  a  large  and  handfome  town  of  Afia  in  the 
Eafl  Indies,  in  the  kingdom  of  Ava.  E.  Long.  98.  o. 
N.  Lat.  19.  35. 

BAKER  (Sir  Richard),  author  of  the  Chronicle  of 
the  kings  of  England,  was  born  at  Siffingherfl,  in" 
Kent,  about  the  year  1568.  After  going  through 
the  uftial  courfc  of  academical  learning  at  Hart-hall, 
in  Oxford,  he  travelled  into  foreign  parts;  and  upon 
his  return  home  was  created  mafter  of  arts,  and  foon 
after,  in  1603,  received  from  king  James  I.  the  ho- 
nour of  knighthood.  In  1620,  he  was  high  fheriffof 
Oxfordfliire;  but  engaging  to  pay  fome  of  the  debts 
of  his  wife's  family,  he  was  reduced  to  poverty,  and 
obliged  to  betake  himfelf  for  fhelter  to  the  Fleet  prifon, 
where  he  compofed  feveral  books;  among  which  are, 

1.  Meditations  and  Difquifitions  on  the  Lord's  Prayer. 

2.  Meditations,  &c.  on  feveral  of  the  Pfalms  of  David. 

3.  Meditations  and  Prayers  upon  the  feven  days  of  the 
Week.  4.  Cato  Variegatus,  or  Cato's  Moral  Diflichs 
varied,  &c. — Mr  Granger  obferves,  that  his  Chro- 
nicle of  the  Kings  of  England  was  ever  more  cfteemed 
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Baker,    by  readers  of  a  lower  clafs  than  by  fuch  as  had  a  cii- 

— " '  tical  knowledge  of  hiftory.     The  language  of  it  was, 

in  this  reign,  called  polite  ;  and  it  long  maintained  its 
reputation,  elpecially  among  country  gentlemen.  The 
author  feems  to  have  been  fometimes  more  Itudious  to 
pleafe  than  to  inform,  and  with  that  view  to  have  fa- 
crificed  even,  chronology  itfelf  to  method.  In  1658, 
Edward  Philips,  nephew  to  Milton,  publifhed  a  third 
edition  of  this  work,  with  the  addition  of  the  reign  of 
Charles  I.  It  has  been  feveral  times  reprinted  lnice, 
and  is  now  carried  as  low  as  the  reign  of  George  I. 
Sir  Richard  alfo  tranflated  feveralworks  from  the  French 
and  Italian ;  and  died  very  poor,  in  the  Fleet  prifon,  on 
the  18th  of  February  1645. 

Baker  (Thomas),  an  eminent  mathematician,  was 
born  at  Ikon  in  Somerfetfliire,  about  the  year  162$, 
and  entered  at  Magdalen-hall,  Oxon,  in  1640;  after 
which  he  was  vicar  of  biihop's-Nymmet,  in  Devon- 
shire, where  he  wrote  The  Geometrical  Key,  or  the 
Gate  of  Equations  unlocked ;  by  which  he  gained  a 
-confiderable  reputation.  A  little  before  his  death,  the 
members  of  the  Royal  Society  fent  him  fome  mathe- 
matical queries,  to  which  he  returned  fo  fatisfactory  an 
anfwer,  that  they  prefented  him  a  medal,  with  an  in- 
fcription  full  of  honour  and  refpect.  He  died  at  Bi- 
fhop's-Nymmet  on  the  5th  of  June  1690. 

Baker  (Thomas),  a  very  ingenious  and  learned  an- 
tiquary, defccnded  from  a  family  ancient  and  well  e- 
lteemed,  diftiiiguifhed  by  its  loyalty  and  affection  for 
the  crown,  was  born  at  Crook  in  1656.  He  was  edu- 
cated at  the  free  fchool  at  Durham,  and  thence  remov- 
ed to  St  John's  college  Cambridge  in  1674.  He  pro- 
ceeded B.  A.  1677;  M.  A.  1681;  was  elected  fellow 
March  1679-80;  ordained  deacon  by  Bifliop  Compton 
of  London  December  20.  1685;  prieft  by  Bilhop  Bar- 
low of  Lincoln  December  19.  1686.  DrWatfon,  tu- 
tor of  the  college,  who  was  nominated,  but  not  yet 
confecrated  bifliop  of  St  David's,  offered  to  take  him 
for  his  chaplain,  which  he  declined,  probably  on  the 
profpect  of  a  like  offer  from  Lord  Crew  bifliop  of  Dur- 
ham, which  he  foon  after  accepted.  His  Lordlhip 
collated  him  to  the  rectory  of  Long-Newton  in  his 
diocefe,  and  the  fame  county,  June  1687;  and,  as 
Dr  Grey  was  informed  by  fome  of  the  bifliop's  family, 
intended  to  have  given  him  that  of  Sedgefield,  worth 
L.  600  or  L.  700  a-year,  with  a  golden  prebend,  had 
he  not  incurred  his  difpleafure  and  left  his  family  for 
refilling  to  read  King  James  Ill's  declaration  for  liber- 
ty of  confcience.  The  bifliop,  who  difgraced  him  for 
this  refufal,  and  was  excepted  out  of  King  William's 
pardon,  took  the  oaths  to  that  king,  and  kept  his  bi- 
Ihopric  till  his  death.  Mr  Baker  refigned  Long-New- 
ton Augu  ft  1.  1690,  refufing  to  take  the  oaths ;  and 
retired  to  his  fellowfliip  at  St  John's,  in  which  he  was 
protected  till  January  20,  1716-17,  when,  with  one 
and  twenty  others,  he  was  difpoflefled  of  it.  After 
the  palling  the  Registering  Aft  1 723,  he  was  deflred 
to  regifter  his  annuity  of  L.  40,  which  the  laft  aft  re- 
quired before  it  was  amended  and  explained.  Though 
this  annuity,  left  him  by  his  father  for  his  fortune, 
with  L.  20 per  annum  out  of  his  collieries  by  his  elder 
brother  from  the  day  of  his  death  Auguft  1699,  for 
the  remaining  part  of  the  leafe,  which  determined  at 
"Whitfuntide  1723,  was  now  his  whole  fubfiftence,  he 
could  not  be  prevailed  on  to  fecure  himfelf  againft  the 


aft.  He  retained  a  lively  refentment  of  his  depriva- 
tions; and  wrote  himfelf  in  all  his  books,  as  well  as  ' 
in  thofe  which  he  gave  to  the  college  library,  foetus  e- 
jeilus,  and  in  fome  ejeclus  retfor.  He  continued  to  re- 
fute in  the  college  as  commoner-mailer  till  his  death, 
which  happened  July  2.  1740,  of  a  paralytic  ftroke, 
being  found  on  the  floor  of  his  chamber.  In  die  af- 
ternoon of  June  29,  being  alone  in  his  chamber,  he 
was  ftruck  with  a  flight  apoplectic  fit ;  which  abating 
a  little,  he  recovered  his  fenfes,  and  knew  all  about 
him,  who  were  his  nephew  Burton,  Drs  Bedford  and 
Heberden.  He  feemed  perfectly  fatisfied  and  refigned ; 
and  when  Dr  Bedford  defired  him  to  take  fome  medi- 
cine then  ordered,  he  declined  it,  faying,  he  would 
only  take  his  ufual  fuftenance,  which  his  bed-maker 
knew  the  times  and  quantitiesof  giving:  he  was  thank- 
ful for  the  affection  and  care  his  friends  fhowed  him ; 
but,  hoping  the  time  of  his  diflblution  was  at  hand, 
would  by  no  means  endeavour  to  retard  it.  His  dif- 
order  increafed,  and  the  third  day  from  this  feizure  he 
departed.  Being  appointed  one  of  the  executors  of 
his  eldeft  brother's  will,  by  which  a  large  fum  was  be- 
queathed to  pious  ufes,  he  prevailed  on  the  other  two 
executors,  who  were  his  other  brother  Francis  and  the 
hon.  Charles  Montague,  to  lay  out  L.1310  of  the  mo- 
ney upon  an  eftate  to  be  fettled  upon  St  John's  college 
for  fix  exhibitioners.  He  likewife  gave  the  college 
L.  100  for  the  confederation  of  L.6  a-year  (then  only 
legal  intereft)  for  his  life;  and  to  the  library  feveral 
choice  books,  both  printed  and  MS.  medals,  and  coins; 
belides  what  he  left  to  it  by  his  will ;  which  were  "  all 
fuch  books,  printed  and  MS.  as  he  had,  and  were 
wanting  there."  All  that  Mr  Baker  printed  was, 
1.  Reflections  on  Learning,  fliowing  the  infufliciency 
thereof  in  its  feveral  particulars,  in  order  to  evince  the 
ufefulnefs  and  neceffity  of  Revelation,  Lond.  1709-10" 
(which  went  through  eight  editions,  and  Mr  Bofwell, 
in  his  "  Method  of  Study,"  ranks  it  among  the  Eng- 
lifli  claflics  for  purity  of  ftyle) ;  and,  2.  The  Pre- 
face to  Bifliop  Fiflier's  Funeral  Sermon  for  Margaret 
Countefs  of  Richmond  and  Derby,  1708  ;"  both  with- 
out his  name.  Dr  Grey  had  the  original  MS.  of  both 
in  his  own  hands.  The  latter  piece  is  a  fufficient  fpe- 
cimen  of  the  editor's  Ikill  in  antiquities  to  make  us 
regret  that  he  did  not  live  to  publifli  his  "  Hiftory  of 
St  John's  college,  from  the  foundation  of  old  St  John's 
houfe  to  the  prefent  time  ;  with  fome  occafional  and  in- 
cidental account  of  the  affairs  of  the  univerfity,  and  of 
fuch  private  colleges  as  held  communication  or  inter- 
conrfe  with  the  old  houfe  or  college :  collected  principally 
fromMSS.  and  carried  on  through  a  fucceflion  of  mailers 
to  the  end  of  Bifliop  Gunning's  mafterlhip,  1670."  The 
original,  fit  for  the  prefs,  is  among  the  Harleian  MSS. 
N°  7028.  His  MS.  collections  relative  to  the  hiftcry 
and  antiquities  of  the  univerfity  of  Cambridge,  amount- 
ing to  39  volumes  in  folio  and  three  in  quarto,  are  di- 
vided between  the  Britifli  Mufenmand  the  public  libra- 
ry at  Cambridge  ;  the  former  poflefles  23  volumes,1  which 
he  bequeathed  to  the  Earl  of  Oxford,  his  friend  and 
patron ;  the  latter  16  in  folio,  and  three  in  quarto, 
which  he  bequeathed  to  the  univerfity.  Dr  Knight 
ftyles  him  "  the  great  eft  mailer  of  the  antiquities  of 
this  our  univerfity;"  and  Hearne  fays,  Optandumtft 
tit  fua  quoque  collectanea  de  antiqititatibus  Cajitabrigie?:- 
jibus  juris  faciat  public's  CI.  Backer  a  J,  quippe  qui  srudi- 
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Baker,     tionefumma  judicioque  acr't  etfubaflo potleat. 
—~v— '  ker  intended  fomething  like  an  Athena  Cantabrigienfes, 
on  the  plan  of  the  Athena  Qxonienfes. 

Baker  (Henry),  an  ingenious  and  diligent  natu- 
ralist,, was  born  in  Fleet-Street  London,  either  near 
the  end  of  the  laft,  or  very  early  in  the  beginning  of 
the  prefent  century.  His  father's  profeffion  is  not 
known  ;  but  his  mother  was,  in  her  time,  a  midwife 
of  great  practice.  He  was  brought  up  under  an  emi- 
nent bookfeller  who  preceded  the  elJer  DodJlcy  to  the 
bufmefs  of  a  bookfeller  ;  in  which,  however,  he  ap- 
pears not  to  have  engaged  at  all  after  his  apprentice- 
ship ;  or,  if  he  did,  it  was  foon  relinquilhed  by  him  : 
for  though  it  was  in  his  power  to  have  drawn  away  all 
his  mailer's  beft  cuftomers,  he  would  not  fet  up  againft 
him.  Mr  Baker  being  of  a  philofophical  turn  of 
mind,  and  having  diligently  attended  to  the  methods 
which  might  be  practicable  and  ufeful  in  the  cure  of 
Stammering,  and  efpeciallyin  teaching  deaf  and  dumb 
perfons  to  fpeak,  he  made  this  the  employment  of  his 
life.  In  the  profecution  of  fo  valuable  and  difficult  an 
undertaking,  he  was  very  fuccefsful  ;  and  feveral  of 
his  pupils,  who  are  Still  living,  bear  testimony  to  the 
ability  and  good  effect  of  his  instructions.  He  mar- 
ried Sophia,  youngeft  daughter  of  the  famous  Daniel 
Defoe,  who  brought  him  two  fons,  both  of  whom  he 
furvived.  On  the  29th  of  January  1740,  Mr  Baker 
was  elected  a  fellow  of  the  Society  of  Antiquaries ; 
and,  on  the  12th  of  March  following,  the  fame  ho- 
nour was  conferred  upon  him  by  the  Royal  Society. 
In  1744,  Sir  Godfrey  Copley's  gold  medal  was  bellow- 
ed upon  him,  for  having,  by  his  microfcopical  experi- 
ments on  the  crystallizations  and  configurations  of  fa- 
line  particles,  produced  the  mod  extraordinary  difco- 
-  very  during  that  year.  Having  led  a  very  ufeful  and 
honourable  life,he  died  at  his  apartments  in  the  Strand 
on  the  25th  of  November  1774,  being  then  above  70 
years  of  age.  His  wife  had  been  dead  fome  time 
before  ;  and  he  only  left  one  grandfon,  William  Baker, 
who  was  born  February  17.  1763,  and  to  whom,  on 
his  living  to  the  age  of  21,  he  bequeathed  the  bulk  of 
his  fortune,  which  he  had  acquired  by  his  profeffion 
of  teaching  deaf  and  dumb  perfons  to  fpeak.  His 
furniture,  printed  books  (but  not  MSS.),  curiofities, 
and  collections  of  every  fort,  he  directed  fhould  be 
fold,  which  was  accordingly  done.  His  fine  collection 
of  native  and  foreign  foffils,  petrifactions,  Ihells,  corals, 
vegetables,  ores,  &c.  with  fome  antiquities  and  other 
curiofities,  were  fold  by  auction  March  13.  1775,  and 
the  nine  following  days.  He  was  buried,  as  he  defired, 
in  an  nnexpenfive  manner,  in  the  church-yard  of  St 
Mary-le-ftrand  ;  within  which  church,  on  the  fonth 
wall  he  ordered  a  fmall  tablet  to  be  erected  to  his 
memory.  "  An  infeription  for  it  (he  faid)  would 
probably  be  found  among  his  papers  ;  if  not,  he  hoped 
fome  learned  friend  would  write  one  agreeably  to  truth." 
This  frieniily  office,  however,  remains  as  yet  to  be 
performed.  Mr.  Baker  was  a  conftant  and  ufeful  at- 
tendant at  the  meetings  of  ihe  Royal  and  Antiquarian 
Societies,  and  in  both  was  frequently  chofen  one  of 
the  council.  He  was  peculiarly  attentive  to  all  the 
new  improvements  which  were  made  in  natural fcience, 
and  very  folicitous  for  the  profecution  of  them.  Se- 
Teral  of  his  communications  are  printed  in  the  Philo- 
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Mr  Ba-  fophical  Tranfactions  ;  and,  befides  the  papers  written 
by  hirafelf,  he  was  the  means,  by  his  cxtenlive  corre- 
spondence, of  conveying  to  the  Society  the  intelli- 
gence and  obfervations  of  other  inquifitive  and  philo- 
fophical men,  both  at  home  and  abroad.  The  Socie- 
ty for  the  encouragement  of  arts,  manufactures,  and 
commerce,  is  under  Singular  obligations  to  our  worthy 
naturalist.  As  he  was  one  of  the  earlieft  members  of 
it,  fo  he  contributed  in  no  fmall  degree  to  its  rife  and 
establishment.  At  its  firSt  institution  he  officiated  for 
fome  time  gratis  as  fecretary.  He  was  many  years 
chairman  of  the  committee  of  accounts;  and  he  took 
an  active  part  in  the  general  deliberations  of  the  So- 
ciety. He  drew  up  a  Short  account  of  the  original  of 
this  focicty,  and  of  the  concern  he  himfclf  had  in 
forming  it  j  which  was  read  before  the  fociety  of  anti- 
quaries, and  would  be  a  pleafing  prefent  to  the  public. 
Mr  Baker  was  a  poetical  writer  in  the  early  part  of 
his  life.  His  Invocation  of  Health  got  abroad  with- 
out his  knowledge  ;  but  was  reprinted  by  himfelf  in 
his  Original  Foetus,  ferious  and  humorous,  Parti.  8vo, 
172 j.  Part  II.  came  out  in  1726.  Among  thefe 
poems  are  fome  tales  as  witty  and  as  loofe  as  Prior's. 
He  was  the  author  likewife  of  the  Uuiverfe,  a  poem 
intended  toreftrain  the  pride  of  man  ;  which  has  been 
feveral  times  reprinted.  His  account  of  the  water  po- 
lype, which  was  originally  publiQied  in  the  Philofophi- 
cal Tranfactions,  was  afterwards  enlarged  into  a  fepa- 
rate  treatife,  and  hath  gone  through  feveral  editions. 
But  his  principal  publications  are,  The  Miaofcope  v:ade 
Eafy,  and  Employment  for  the  Microfcope.     ThefirSt 
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of  thefe,  which  was  originally  published  in  1742,  or 
1743,  hath  gone  through  fix  editions.  The  fecond 
edition  of  the  other,  which  to  fay  the  leaft  of  it,  is  e- 
qually  pleafing  and  instructive,  appeared  in  1764. 
Thefe  treatifes,  and  efpecially  the  latter,  contain  the- 
moft  curious  and  important  of  the  obfervations  and 
experiments  which  Mr  Baker  either  laid  before  the 
Royal  Society  or  publiihed  feparately.  It  has  been 
ii\A  of  Mr  Baker  that  he  was  a  philo/opher  in  little 
things.  If  it  was  intended  by  this  language  to  lelTen  his 
reputation,  there  is  no  propriety  in  the  Stricture.  He 
was  an  intelligent,  upright,  and  benevolent  man,  much 
refpected  by  thofe  who  knew  him  beft.  His  friends 
werethc  friendsof  fcience  and  virtue  :  andit  will  always 
be  remembered  by  his  cotemporaries,  that  no  one  was 
more  readythan  himfelf  toaffiSt  thofe  with  whom  he  was 
converfant  in  their  various  refearches  and  endeavours 
for  the  advancement  of  knowledge  and  the  benefit  of 
fociety. 

BAKER  (David-ErSkine),  fon  to  the  former,  was 
a  young  man  of  genius  and  learning.  Having  been 
adopted  by  an  uncle,  who  vvasa  filk-throwSterin  Spital- 
fields,  he  Succeeded  him  in  the  bufmefs  ;  but  wanted 
the  prudence  and  attention  which  are  neceffary  to  fe- 
cure  profperity  in  trade.  He  married  the  daughter  of 
Mr  Clendon,  a  reverend  empiric.  Like  his  father,  he 
was  both  a  philofopher  and  a  poet ;  and  wrote  feveral 
occasional  poems  in  the  periodical  collections,  fome  of 
which  were  much  admired  at  the  time  ;  but  fo  violent 
was  his  turn  for  dramatic  performance,  that  he  repeat- 
edly engaged  with  the  loweft  Strolling  companies,  in 
fpite  of  every  effort  of  his  father  reclaim  him.  The 
public  was  indebted  to  him  for  "  The  Companion  to 

*''  the 


BAK 


[ 


M;er     the  Play-houfe,"    in  two  volumes,    1764,    121110 ;  a 

II         work  which,  though  imperfect,  had  confiderable  me- 

Saking.    rit)  anj  fl10Wed  that  he  po.Tefled  a  very  extenfive  know- 

"       '  ledge  of  our  dramatic  authors  ;  and  which  has  fmce 

(under  the  title  of  "  Biographia  Dramatica")  been 

coniiderably  improved  by  the  attention  of  a  gentleman 

in  every  refpect  well  qualified  for  the  undertaking. 

BAKER,  a  perfon  whofc  occupation  or  bufmefs  is 
to  bake  bread.  See  the  articles  Baking  and  Bread. 
The  learned  are  in  great  doubt  about  the  time  when 
baking  firft  became  a  particular  profeflion  and  bakers 
were  introduced.  It  is  however  generally  agreed,  that 
they  had  their  rife  in  the  eaft,  and  palled  from  Greece 
to  Italy  after  the  war  with  Pyrrhus,  about  the  year  of 
Rome  583.  Till  which  time  every  houfewife  was  her 
own  baker  ;  for  the  word  piftor,  which  we  find  in  Ro- 
man authors  before  that  time,  llgnified  a  perfon  who 
ground  or  pounded  the  grain  in  a  mill  or  mortar  to 
prepare  it  for  baking,  as  Varro  obferves.  According 
to  Athenseus,  the  Cappadocians  were  the  moft  ap- 
plauded bakers,  after  them  the  Lydians,  then  the 
Phoenicians. — To  the  foreign  bakers  brought  into 
Rome,  were  added  a  number  of  freed-men,  who  were 
incorporated  into  a  body,  or  as  they  called  it,  a  college  ; 
from  which  neither  they  nor  their  children  were  allowed 
to  withdraw.  They  held  their  effects  in  common,  and 
could  not  difpofe  of  any  part  of  them.  Each  bake- 
houfe  had  a  patronus,  who  had  the  fuperintendency 
thereof ;  and  thefe  patroni  elected  one  out  of  their 
number  each  year,  who  had  fuperintendence  over  all 
the  reft,  and  the  care  of  the  college.  Out  of  the  body 
of  the  bakers  were  every  now  and  then  one  admitted 
among  the  fenators. — To  preferve  honour  and  honefty 
in  the  college  of  bakers,  they  were  exprefsly  prohibited 
all  alliance  with  comedians  and  gladiators  ;  each  had 
his  (hop  or  bake-houfe,  and  they  were  diftributed  into 
fourteen  regions  of  the  city.  They  were  excufed  from 
guardianfhips  and  other  offices,  which  might  divert 
them  from  their  employment. — By  our  own  ftatutes 
bakers  arc  declared  not  to  be  handicrafts.  No  man  for 
ufing  the  myfteries  or  fcicnces  of  baking,  brewing, 
furgery,  or  writing,  mall  be  interpreted  a  handicraft. 
The  bakers  were  a  brotherhood  in  England  before  the 
year  115  J,  in  the  reign  of  king  Henry  II.  though  the 
white  bakers  were  not  incorporated  till  1337,  by  king 
Edward  III.  and  the  brown  bakers  not  till  1621, 
in  king  James  I.'s  time.  Their  hall  is  in  Harp- 
lane,  Thames-ftreet ;  and  their  court-day  on  the  firft 
Monday  of  the  month. — They  make  the  19th  company; 
and  confift  of  a  warden,  4  mafters,  30  alfiftants,  and 
140  men  on  the  livery,  befides  the  commonalty. — 
The  French  had  formerly  a  great  baker,  grand panetier 
de  France,  who  had  the  fuperintendency  of  all  the  ba- 
kers of  Paris.  But  fince  the  beginning  of  this  cen- 
tury, they  have  been  put  under  the  jurisdiction  of  the 
lieutenant-general  de  police.  In  fome  provinces  of 
Trance,  the  lord  is  the  only  baker  in  his  feigneury; 
keeping  a  public  oven,  to  which  all  the  tenants  are  obli- 
ged to  bring  their  bread.  This  right  is  called  furnagium, 
m'jurnaticicm,  and  makes  part  of  the  bannalite. 

BAKEWELL,  a  pretty  large  town  of  Derby/hire, 
in  England,  fcated  on  the  river  Wye,  on  the  North- 
ftde  of  the  Peak.  It  has  a  confiderable  trade  in  lead. 
W.  Long.  2.  30.  N.  Lat.  55.  15. 

BAKING,  the  art  of  preparing  bread,  or  reducing 
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meals  of  any  kind,  whether  fimple  or  compound,  into  Baking, 
bread.     See  the  article  Bread.  ' » — 

The  various  forms  of  baking  among  us  may  be  re- 
duced into  two,  the  one  for  unleavened,  the  other  for 
leavened  bread.  For  the  firft,  the  chief  is  manchet- 
baking  ;  theprocefs  whereof  is  as  follows.  The  meal, 
ground  and  bonked,  is  put  into  a  trough  ;  and  to  every 
bulhel  are  poured  in  about  three  pints  of  warm  ale, 
with  barm  and  fait  to  feafon  it.  This  is  kneaded  well 
together,  with  the  hands  through  the  brake  ;  or,  for 
want  thereof,  with  the  feet,  through  a  cloth  :  after 
which,  having  lain  an  hour  to  fwell,  it  is  moulded  into 
manchets ;  which,  (corched  in  the  middle,  and  pricked  up 
at  top,  to  give  room  to  rife,  are  baked  in  the  oven  by 
a  gentle  fire. — For  the  fecond,  fometimes  called  cheat- 
bread  baking,  it  is  thus:  Some  leaven  (faved  from  a 
former  batch)  filled  with  fait,  laid  up  to  four,  and  at 
length  diflblved  in  water,  is  ftrained  through  a  cloth 
into  a  hole  made  in  the  middle  of  the  heap  of  meal  in 
the  trough  ;  then  it  is  worked  with  fome  of  the  flour 
into  a  moderate  confidence :  this  is  covered  up  with 
meal,  where  it  lies  all  night ;  and  in  the  morning  the 
whole  heap  is  ftirred  up,  and  mixed  with  a  little  warm 
water,  barm,  and  fait,  by  which  it  is  feafoned,  foft- 
ened,  and  brought  to  an  even  leaven  :  it  is  then  knead- 
ed, moulded,  and  baked,  as  before. 

Method of  raijing a  bujhsl  of  fi our , with  a  tea-fpoonful 
of  barm;  by  James  Stone,  of  /Import,  in  Havipfhire . 
— Suppofe  you  want  to  bake  a  bufliel  of  flour,  and 
have  but  one  tea-fpoonful  of  barm.  Put  your  flour 
into  your  kneading-trough  or  trendle  ;  then  take  a- 
bout  three  quarters  of  a  pint  of  warm  water,  and  take 
the  tea-fpoonful  of  thick  itcady  barm  and  put  it  into  the 
water,  ftir  it  until  it  is  thoroughly  mixed  with  the  wa- 
ter :  then  make  a  hole  in  the  middle  of  the  flour  large 
enough  to  contain  two  gallons  of  water,  pour  in  your 
fmall  quantity  ;  then  take  a  flick  about  two  feet  long, 
(which  you  may  keep  for  that  purpofe),  and  ftir  in  fome 
of  the  flour,  until  it  is  as  thick  as  you  would  make  batter 
for  a  pudding  :  then  ftrew  fome  of  the  dry  flour  over  it, 
and  go  about  your  ufual  bufinefs  for  about  an  hour :  then 
take  about  a  quart  of  warm  water  more,  and  pour  in ;  for 
in  one  hour  you  will  find  that  fmall  quantity  raifed  fo,  that 
it  will  break  through  the  dry  flour  which  you  fhook 
over  it  ;  and  when  yon  have  poured  in  the  quart  of 
warm  water,  take  your  ftick  as  before,  and  ftir  in  fome 
more  flour,  until  it  is  as  thick  as  before  ;  then  fliake 
fome  more  dry  flour  over  it,  and  leave  it  for  two  hours 
more,  and  then  you  will  find  it  rife  and  break  through 
the  dry  floor  again  ;  then  you  may  add  three  quarts  or 
a  gallon  of  water  more,  and  ftir  it  in  the  flour  and  make 
it  as  thick  as  at  firft,  and  cover  it  with  dry  flour  again  ; 
in  about  three  or  four  hours  more  you  may  mix  up 
your  dough,  and  then  cover  it  up  warm  ;  and  in  four 
or  five  hours  more  you  may  put  it  into  the  oven,  and 
you  will  have  as  light  bread  as  though  you  had  put  a 
pint  of  barm.  It  does  not  take  above  a  quarter  of  an 
hour  more  time  than  the  ufual  way  of  baking,  for  there 
is  no  time  loft  but  that  of  adding  water  three  or  four 
times. 

The  author  of  this  method  aflures  us,  that  he  con- 
ftantly  bakes  this  way  in  the  morning  about  fix  or  feven 
o'clock,  puts  the  flour  out,  and  puts  this  fmall  quan- 
tity of  barm  into  the  before-mentioned  quantity  of 
water,  in  anhour's  time  fome  more,  in  two  hours  more 
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Baking,  a  greater  quantity,  about  noon  makes  up  the  dough, 
Uikou.  anj  about  fix  in  the  evening  it  is  put  into  the  oven,  and 
1      v— '  ]le  nas  always  good  bread,  never  heavy  nor  bitter. 

When  you  find,  he  fays,  your  body  of  flour  fpnnged 
large  enough,  before  you  put  in  the  reft  of  your  water, 
you  fhould,  with  both  your  hands,  mix  that  which  is 
fpunged  and  the  dry  flour  altogether,  and  then  add 
the  remainder  of  warm  water,  and  your  dough  will  rife 
the  better  and  eafier. 

.The  reafon  he  afligns  why  people  make  heavy  bread 
is,  not  becaufe  they  have  not  barm  enough,  but  be- 
caufe  they  do  not  know  that  barm  is  the  fame  to  flour 
as  fire  is  to  fuel  ;  that,  as  a  fpark  of  fire  will  kindle  a 
large  body  by  only  blowing  of  it  up,  fo  will  a  thimble- 
full  of  barm,  by  adding  of  warm  water,  raife  or  fpunge 
any  body  of  flour  ;  for  warm  water  gives  frelh  life  to 
that  which  is  before  at  work  :  fo  that  the  reafon  of 
making  bread  heavy  is,  becaufe  the  body  fpnnged  is 
not  large  enough,  but  was  made  up  and  put  into  the 
oven  before  it  was  ripe. 

In  regard  to  the  difference  of  feafons,  he  prefcribes, 
that  in  the  fummer  you  ihould  put  your  water  blood- 
warm  ;  and  in  winter,  in  cold  frofty  weather,  as  warm 
as  you  can  bear  your  hand  in  it  without  making  it 
fmart ;  being  fure  you  cover  up  your  dough  Very  warm 
in  the  winter,  and  your  covering  of  it  with  dry  flour 
every  time  you  add  warm  water,  will  keep  in  the  heat ; 
when  you  have  added  fix  or  eight  quarts  of  warm  wa- 
ter, as  before  mentioned,  in  fuch  a  gradual  way,  you 
will  find  all  that  body  of  flour  which  is  mixed  with  the 
warm  water,  by  virtue  of  that  one  tea-fpoonful  of  barm, 
brought  into  great  agitation,  waxing  or  fermenting  ; 
for  it  is  to  the  flour  what  the  fpirit  is  to  the  body,  it 
foon  fills  it  with  motion. 

BAKOU,  or  Baku,  a  town  of  Perfia,  in  the  pro- 
vince of  Shirvan,  fituated  at  the  extremity  of  the  Gulf 
of  Ghilan  on  the  Cafpian  Sea.  It  is  cfleemed  the  moft 
commodious  haven  in  this  fea,  as  veffels  may  there  ride 
fecurely  at  anchor  in  feven  fathom  water  ;  but  the 
number  of  (hoals,  iflands,  and  fand-banks,  render  the 
entrance  in  fome  places  extremely  difficult  and  danger- 
ous, particularly  to  the  Ruffians,  who  are  not  very  ex- 
pert failors.  Baku  is  a  fortrefs  furrounded  with  high 
brick  walls;  its  inhabitants,  like  thofe  of  Derbent,  are 
Perlians,  Tartars,  and  a  few  Armenian  merchants. 
The  principal  articles  of  exportation  whicl*  fupport  the 
trade  of  this  place  are  naphtha,  and  the  fineft  rock  fait, 
of  both  which  there  are  mines  on  the  eaft  fide  of  the 
bay.  The  inhabitants  cultivate  faffron  and  the  cotton 
tree,  but  not  to  any  considerable  advantage.  The  trade 
of  Baku,  though  more  valuable  than  that  of  Derbent, 
is  ftill  confiderable,  and  chiefly  carried  on  with  Sha- 
makee,  from  whence  it  draws  raw  filk  and  filken  fluffs. 
A  Ruffian  conful  is  refidcnt  at  this  place.  In  1777 
Baku  belonged  to  Melik-Mchmed,  who  was  tributary 
to  Feth  Ali,  khan  of  Kuba  ;  the  latter  pofleffed  the 
whole  province  of  Shirvan,  and  was  the  moft  powerful 
prince,  next  to  the  khan  of  Ghilan,  upon  the  coaft  of 
the  Cafpian.  Before  we  quit  the  province  of  Shirvan, 
it  may  not  be  improper  to  mention  its  capital,  the  in- 
land town  of  Shamakee,  which  is  only  66  miles  from 
Baku,  and  fupplies  that  port  with  raw  filk  and  filken 
fluffs.  It  owed  its  former  commercial  importance  to 
the  filk  which  is  cultivated  in  the  neighbouring  di- 
ftrict  ;  this  rich  produ&ion  ftill  preferves  the  town  from 
Vol  II. 


ruin  ;  though  its  traffic  is  greatly  reduced  by  the  ex- 
orbitant exactions  of  the  khan  of  Kuba.  Formerly  the  v 
Ruffians  had  a  factory  at  this  place  ;  and  it  was  alfo 
crowded  with  Turkifh  and  Greek  merchants  ;  but  at 
prefent  there  arc  only  a  few  Armenian  and  Indian 
traders.  The  inhabitants  manufacture  filk  and  cotton 
fluffs,  but  far  inferior  to  thofe  made  at  this  place  in  the 
beginning  of  the  prefent  century.  The  filk  of  this 
proyince  is  exported  into  the  interior  part  of  Perfia, 
Turkey,  Georgia,  and  Ruffia.  E.  Long.  51.  30.  N. 
Lat.  40.  20. 

BALAAM,  a  prophet  and  diviner  of  the  city  of 
Pethor  upon  the  Euphrates,  whole  practices  with  Ba- 
lak  king  of  the  Moabites  are  recorded  in  the  book  of 
Numbers,  chap.  xxii.  It  is  a  queflion  much  debated  a- 
mong  divines,  whether  Balaam  was  a  true  prophet  of 
God,  or  no  more  than  a  magician  or  fortune-teller. 
The  Jews  indeed  arc  generally  of  opinion,  that  he 
was  a  bufy  and  pretending  aflrologer,  who,  obfer- 
ving  when  men  were  under  a  bad  afpect  of  the  ftars, 
pronounced  a  curfe  upon  them  ;  which  fometimes  co- 
ming topafs,  gained  him  in  fome  neighbouring  nations, 
a  reputation  in  his  way.  Several  of  the  ancient  fathers 
fuppofe  him  to  be  no  more  than  a  common  foothfayer, 
who  undertook  to  tell  future  events,  and  difcover  fe- 
crets,  and  by  no  very  juftifiable  arts.  Origen  will 
needs  have  it,  that  he  was  no  prophet,  but  only  one  of 
the  devil's  forcercrs,  and  that  of  him  he  went  to  in- 
quire ;  but  that  God  was  pleafed  to  prevent  him  and 
put  what  anfwers  he  pleafed  into  his  mouth.  It  can- 
not be  denied,  however,  that  the  fcripturc  exprefsly 
calls  him  a  prophet  (2.  Pet.  ii.  16.)  ;  and  therefore  fome 
later  writers  have  imagined  that  he  had  once  been  a 
good  man  and  true  prophet,  till  loving  the  wages  of 
iniquity,  and  proflituting  the  honour  of  his  office  to 
covetoufnefs,  he  apoftatifed  from  God,  and  betaking 
himfelf  to  idolatrous  practices,  fell  under  the  delufion 
of  the  devil,  of  whom  he  learnt  all  his  magical  en- 
chantments, though  at  thisjuncture,  when  the  prefer- 
vation  of  his  people  was  concerned,  it  might  be  confid- 
ent with  God's  wifdom  to  appear  to  him,  and  vouch- 
fafe  his  revelations.  As  to  what  pafled  between  him 
and  his  afs,  when  that  animal  was  miraculoufly  enabled 
to  fpeak  to  its  mailer ;  commentators  are  divided  in 
their  opinions  concerning  this  fart,  whether  it  really 
and  literally  happened  as  Mofes  relates  it ;  or  whether 
it  be  an  allegory  only,  or  the  mere  imagination  or  vi- 
fion  of  Balaam.  This  indeed  is  fo  wonderful  an  in- 
ftance,  that  feveral  of  the  Jewifh  doctors,  who,  upon 
other  occafions  are  fond  enough  of  miracles,  feem  as  if 
they  would  hardly  be  induced  to  affent  to  this.  Philo, 
in  his  Life  of  Mofes,  paffes  it  over  in  filence  ;  and  Mai- 
monides  pretends  that  it  happened  to  Balaam  in  a 
prophetic  vifion  only.  But  St  Peter  (2  Pet.  ii.  16.) 
fpeaks  of  this  fact  as  literal  and  certain,  and  fo  all  in- 
terpreters explain  it.  St  Auftin,  who  underftands  it 
exactly  according  to  the  letter,  finds  nothing  in  the 
whole  account  more  furprifing  than  the  ftupidity  of 
Balaam,  who  heard  his  afs  fpeak  to  him,  and  anfwered 
it  as  if  he  talked  with  a  reafonable  perfon.  He  is  of 
opiniou,  that  this  diviner  was  accuflomed  to  prodigies 
like  this,  or  that  he  was  ftrangely  blinded  by  his  ava- 
rice, not  to  be  flopped  by  an  event  of  fo  extraordinary 
a  nature.  Le  Clerc  thinks,  that  Balaam  might  pro- 
bably have  imbibed  the  doiftrine  of  tranfmigration  of 
5  C  fouls, 
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Balaam  Fouls,  which  was  certainly  very  common  in  the  eaft ; 
II  and  from  thence  he  might  be  thelefs  aftonilhed  at  hear- 
Balajna.  ;ng  a  bnite  fpeak.  And  Dr  Patrick  thinks,  that  Ba- 
"  '  laam  was  in  fuch  a  rage  and  fury  at  the  fuppofed  per- 
verfenefs  of  his  beaft  cruftiing  his  foot,  that  for  the 
'prefent  he  could  think  of  nothing  elfe  ;  though  the 
■concifeiiefs  of  Mofes's  relation,  who  mu ft  be  prefumed 
to  have  omitted  many  circumttances,  which  if  rightly 
known  would  difpcl  this  and  many  more  difficulties 
that  may  be  imagined  in  this  tranfaction,  does  certain- 
ly furnilh  us  with  a  better  and  more  fatisfaftory  an- 
fwer.  St  Auftin  is  of  opinion,  that  God  had  not  gi- 
ven the  afs  a  reafonable  foul ;  but  permitted  it  to  pro- 
nounce certain  words,  in  order  to  reprove  the  pro- 
phet's covetoufnefs.  Gregory  of  Nylla  feems  to  think 
that  the  afs  did  not  utter  any  word  articulately  or  di- 
flindtly  ;  but  that,  having  brayed  as  ufual,  the  diviner, 
whofe  practice  it  had  been  to  draw  prefages  from  the 
cries  of  beads  and  finging  of  birds,  comprehended  ea- 
fily  the  afs's  meaning  by  its  noife  ;  Mofes  defigning  to 
ridicule  this  fuperltitious  art  of  augurs  and  foothfayers, 
as  if  the  afs  really  fpokc  in  words  articulate. 

We  muft  own,  fays  Calmet,  that  this  is  a  miraculous 
fact  related  by  an  infpired  writer,  whofe  authority  we 
are  not  allowed  to  call  in  queftiou  in  the  leaft  particu- 
lar :  but  we  lhould  ftudy  fuch  ways  of  explaining  it  as 
.are  moft  conformable  to  reafon,  and  molt  proper  to  folve 
the  difficulties  of  it,  without  attacking  the  truth  of  the 
hiflory.  Now  it  is  very  poffible  for  God  to  make  an  afs 
fpeak  articulately  ;  it  is  indeed  miraculous,  and  above 
the  ordinary  faculty  of  this  animal,  but  not  againft  the 
laws  of  nature. 

BALADAN,  the  fcripture  name  for  a  king  of  Ba- 
bylon (Ifa.  xxxix.  i.  2  Kings  xx.  12.),  called  by  pro- 
phane  authors  Belefus  or  Belefs,  Nabonaffar  or  Nany- 
brus.  Baladan  at  firft  was  no  more  than  governor  of 
Babylon  ;  but  entering  into  a  confederacy  with  Ar- 
baces  governor  of  Media,  and  rebelling  again!!  Sardan- 
apalus  king  of  Aflyria,  thefe  two  generals  marched  a- 
gainft  him  with  an  army  of  400,000  men,  and  were 
beat  in  three  different  battles.  But  the  Bactrians  de- 
ferring the  king,  and  coming  over  to  Baladan  and  Ar- 
iaces,  the  rebels  attacked  the  enemy  in  the  night,  and 
made  themfelves  mafters  of  his  camp.  After  this  mis- 
fortune, Sardanapalns  retreated  to  Nineveh,  and  left 
the  command  of  his  army  to  his  brother-in-law  Sala- 
menes.  The  confpirators  attacked  Salamenes,  and 
defeated  him  in  two  great  battles  ;  after  which  they 
laid  fiege  to  Nineveh.  Sardanapalns  fuftained  the 
fiege  for  three  years ;  but  the  Tigris,  in  the  third  year, 
overflowing  its  banks,  beat  down  twenty  furlongs  of 
the  walls  ;  whereupon  the  confpirators  entered  the  city 
and  took  poffeffion  of  it,  after  Sardanapalns  had  burnt 
himfelf  and  all  his  moft  valuable  effects  upon  a  funeral 
pile  erected  for  that  pnrpofe  in  his  palace.  Baladan 
was  acknowledged  king  of  Babylon,  as  Arbaces  was  of 
Media.  Bcrodach-baladm,  who  fent  embafladors  to 
Hezekiah  (2  Kings  xx.),  was  the  fon  of  Baladan. 

BALA,  a  town  of  Merionethfhire  in  Wales.  W. 
Long.  3.  37.  N.  Lat.  52.  54. 

BAL/ENA,  or  whale,  in  zoology,  a  genus  of  the 
mammalia  clafs,  belonging  to  the  order  of  cete.  The 
characters  of  this  genus  are  thefe  :  the  balaena,  in  place 
of  teeth,  has  a  horny  plate  011  the  upper  jaw,  and  a 


double  fiftula  or  pipe  for  throwing  out  water.     The    Balatna. 
fpecies  are  four,  viz.  ~    * 

1.  The  myfticctus,  or  common  whale,  which  has  Common 
many  turnings  and  winding  in  its  nollrils,  and  has  no  whale, 
fin  on  the  back.  This  is  the  largeft  of  all  animals  ;  it 
is  even  at  prefent  fometimes  found  in  the  northern  feas 
90  feet  in  length  ;  but  formerly  they  there  were  taken  of 
a  much  greater  fize,  when  the  captures  were  ltfs  fre- 
quent, and  the  fifli  had  time  to  grow.  Such  is  their 
bulk  within  the  arctic  circle;  but  in  thofe  of  the  torrid 
zone,  where  they  are  unmolefted,  whales  are  ftill  feen  a 
160  feet  long.  The  head  is  very  much  difproportioned  Defcriptj- 
to  the  lize  of  the  body,  being  one  third  the  fize  of  the  on,  &c. 
fifh  :  the  under  lip  is  much  broader  than  the  upper. 
The  tongue  is  compofed  of  a  foft  fpongy  fat,  capable 
of  yielding  five  or  fix  barrels  of  oil.  The  gullet  is  very 
fin  all  forfovaft  a  fifh,  not  exceeding  lour  inches  in 
width.  In  the  middle  of  the  head  are  two  orifices, 
through  which  it  fpouts  water  to  a  vaft  height,  and 
with  a  great  noife,  efpecially  when  difturbed  or  wound- 
ed. The  eyes  are  not  larger  than  thofe  of  an  ox,  and 
when  the  cryftalline  humour  is  dried,  it  does  not  appear 
larger  than  a  pea.  They  are  placed  towards  the  back 
of  the  head,  being  the  moft  convenient  fituation  for 
enabling  them  to  fee  both  before  and  behind  ;  as  alfo 
to  fee  over  them,  where  their  food  is  principally  found. 
They  are  guarded  by  eye-lids  and  eye-lafhes,  as  in  qua- 
drupeds ;  and  they  feem  to  be  very  fliarp-fighted. 

Nor  is  their  fenfe  of  hearing  in  lefs  perfection  j  for 
they  are  warned  at  great  diftances  of  any  danger  pre- 
paring againft  them.  It  would  feem  as  if  nature  had 
defignedly  given  them  thefe  advantages,  as  they  mul- 
tiply little,  in  order  to  continue  their  kind.  It  is  true, 
indeed,  that  the  external  organ  of  hearing  is  not  per- 
ceptible, for  this  might  only  embarrafs  them  in  their 
natural  element ;  but  as  foon  as  the  thin  fcarf-fkin  af- 
ter mentioned  is  removed,  a  black  fpot  is  difcovered 
behind  the  eye,  and  under  that  is  the  auditory  canal, 
that  leads  to  a  regular  apparatus  for  hearing.  In  fbort, 
the  animal  hears  the  fmalleft  founds  at  very  great  di- 
ftances, and  at  all  times,  except  when  it  is  fpouting 
water  ;  which  is  the  time  that  the  fifhers  approach  to 
ftrike  it.  What  is  called  whalebone,  adheres  to  the  up- 
per jaw  ;  and  is  formed  of  thin  parallel  lamina,  fome 
of  the  longeft  four  yards  in  length  :  of  thefe  there  are 
commonly  350  on  each  fide,  but  in  very  old  fifli  more ; 
about  500  of  them  are  of  length  fit  for  ufe,  the  others 
being  too  fliort.  They  are  furrounded  with  long  ftrong 
hair,  not  on],  that  they  may  not  hurt  the  tongue,  but 
as  (trainers  to  prevent  the  return  of  their  food  when 
they  difcharge  the  water  out  of  their  mouths. — The 
real  bones  of  the  whale  are  hard,  porous,  and  full  of 
marrow.  Two  great  ftrong  bones  fuftain  the  upper 
lip,  lying  againft  each  other  in  the  ih2pe  of  an  half- 
moon. 

The  tail  is  broad  and  femilnnar  ;  and  when  the  fifh 
lies  on  one  fide,  its  blow  is  tremendous.  The  tail  alone 
it  makes  ufe  of  to  advance  itfelf  forward  in  the  water  ; 
and  it  is  furprifing  to  fee  with  what  force  and  celerity 
its  enormous  bulk  cuts  through  the  ocean.  The  fins 
are  only  made  ufe  of  for  turning  in  the  water,  and  gi- 
ving a  direction  to  the  velocity  impreffed  by  the  tail. 
The  female  alfo  makes  life  of  them,  when  purfued,  to 
bear  off  her  young,  clapping  them  on  her  back,  and 
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fupporting  them  by  the  fins  on  each  fide  from  falling. 
The  whale  varies  in  colour  ;  the  bnck  offoine  being 
red,  the  belly  generally  white.  Others  are  black,  fome 
mottled,  others  quite  white  ;  according  to  the  obferva- 
tion  of  Martin,  who  fays,  that  their  colours  in  the  wa- 
ter are  extremely  beautiful,  and  that  their  fkin  is  very 
fmooth  and  flippery.  The  outward  or  fcarf  fkin  of  the 
whale  is  no  thicker  than  parchment;  but  this  removed, 
the  real  fkin  appears,  of  about  an  inch  thick,  and  co- 
vering the  fat  or  blubber  that  lies  beneath:  this  is  from 
eight  to  twelve  inches  in  thicknefs  ;  and  is,  when  the 
fifh  is  in  health,  of  a  beautiful  yellow.  The  mufcles 
lie  beneath  ;  and  thefe,  like  the  flefh  of  quadrupeds, 
are  very  red  and  tough.  The  penis  is  eight  feet  iri 
length,  inclofed  in  a  ftrong  (heath.  The  teats  in  the 
female  are  placed  in  the  lower  part  of  the  belly. 

In  copulation,  the  female  joins  with  the  male,  as  is 
afferted,  more  humano  ;  and  once  in  two  years  feels  the 
acceffes  of  defire.  Their  fidelity  to  each  other  exceeds 
whatever  we  are  told  of,  even  the  conftancy  of  birds. 
Some  filhers,  as  Anderfon  informsus,  having  /truck one 
of  two  whales,  a  male  and  a  female,  that  were  in  com- 
pany together,  the  wounded  fifh  made  a  long  and  ter- 
rible reliftance  :  it  ftruck  down  a  boat  with  three  men 
in  it,  with  a  fingle  blow  of  its  tail,  by  which  all  went 
to  the  bottom.  The  other  ftill  attended  its  companion, 
and  lent  it  every  affiftance  ;  till  at  laft,  the  fifh  that  was 
.ftruck,  funk  under  the  number  of  its  wounds ;  while  its 
faithful  affociate,  difdaining  to  furvive  the  lofs,  with 
great  bellowing,  ftretched  itfelf  upon  the  dead  fifh, 
and  fhared  his  fate. — The  whale  goes  with  young  nine 
or  ten  months,  and  is  then  fatter  than  ufual,  particu- 
larly when  near  the  time  of  bringing  forth.  It  is  faid 
that  the  embryo,  when  firft  preceptible,  is  about  17 
inches  long,  and  white  ;  but  the  cub,  when  excluded, 
is  black,  and  about  10  feet  long.  She  generally  pro- 
duces one  young  one,  and  never  above  two.  When  fhe 
fackles  her  young,  fhe  throws  herfelfon  one  fide  on 
the  furface  of  the  fea,  and  the  young  one  attaches  itfelf 
to  the  teat. 

Nothing  can  exceed  the  tendernefs  of  the  female  for 
her  offspring  ;  fhe  carries  it  with  her  wherever  fhe  goes, 
and,  when  hardeft  pnrfued,  keeps  it  fupported  be- 
tween her  fins.  Even  when  wounded,  flic  ftill  clafps 
her  young  one  ;  and  when  (lie  plunges  to  avoid  danger, 
takes  it  to  the  bottom  ;  but  rifes  fooner  than  ufual,  to 
give  it  breath  again.  The  young  ones  continue  at  the 
breaft  for  a  year  ;  during  which  time,  they  are  called 
by  the  failors,  Jhort-heads.  They  are  then  extremely 
fat,  and  yield  above  jo  barrels  of  blubber.  The  mo- 
ther at  the  fame  time  is  equally  lean  and  emaciated.  At 
the  age  of  two  years  they  are  called  jlunts,  as  they  do 
not  thrive  much  immediately  after  quitting  the  breaft  : 
they  then  yield  fcarce  above  20  or  24  barrels  of  blub- 
ber ;  from  that  time  forward  they  are  called  jkull-fifl?, 
and  their  age  is  wholly  unknown. 

Every  fpecies  of'  whale  propagates  only  with  thofe 
of  its  own  kind,  and  does  not  at  all  mingle  with  the 
reft  :  however,  they  are  generally  feen  in  fhoals,  of  dif- 
ferent kinds  together,  and  make  their  migrations  in 
large  companies  from  one  ocean  to  another.  They  are 
gregarious  animals ;  which  implies  their  want  of  mu- 
tual defence  againft  the  invafions  of  fmaller,  but  more 
powerful,  fiflies.  It  feems  aftonifhing,  therefore,  how 
a  fhoal  of  thefe  enormous  animals  find  fubfiftence  to- 


gether, when  it  would  feem  that  the  fupplying  even 
one  with  food  would  require  greater  plenty  than  the 
ocean  could  furnifh.  To  increafc  our  wonder,  we  not 
only  fee  them  herding  together,  but  ufually  find  them 
fatter  than  any  other  animals  of  whatfoevef  element. 
We  likewife  know  that  they  cannot  fwallow  large  fiflies, 
as  their  throat  is  fo  narrow,  that  an  animal  larger  than 
an  herring  could  not  enter.  How  then  do  they  fublift 
and  grow  fo  fat  \  A  certain  fort  of  fmall  fnail,  or  (as 
Linnasus  fays)  the  medufa  *  or  fea-blubber,  is  fufficient 
for  this  fupply.  Content  with  this  liniple  food,  it  pur- 
fnes  no  other  animal,  leads  an  inoffenfive  life  in  its  ele- 
ment, and  is  harmlefs  in  proportion  to  its  ftrength  to  do 
mifchief. 

As  the  whale  is  an  inofFenfive  animal,  it  is  not  to  be 
wondered  that  it  has  many  enemies,  willing  to  take  ad- 
vantage of  its  difpofition,  and  inaptitude  for  combat. 
There  is  a  fmall  animal,  of  the  fhell-fifh  kind,  called 
the  tvhale-loufe,  that  flicks  to  its  body,  as  we  fee  fliells 
flicking  to  the  foul  bottom  of  a  lhip.  This  infatuates 
itfelf  chiefly  under  the  fins  ;  and  whatever  efforts  the 
great  animal  makes,  it  ftill  keeps  its  hold,  and  lives  upon 
the  fat,  which  it  is  provided  with  inftruments  to  ar- 
rive at. 

The  fword-fiCi  f ,  however,  is  the  whale's  moft  terri- 
ble-enemy.  "  At  the  fight  of  this  little  animal,"  fays 
Anderfon,  "  the  whale  feems  agitated  in  an  extraor- 
dinary manner  ;  leaping  from  the  water  as  if  with  af- 
fright :  wherever  it  appears,  the  whale  perceives  it  at 
a  diftance,  and  flies  from  it  in  the  oppofite  direftion.  I 
have  been  myfelf,"  continues  he,  "  a  fpecfator  of  their 
terrible  encounter.  The  whale  has  no  inftrument  of  de- 
fence except  the  tail :  with  that  it  endeavours  to  ftrike 
the  enemy  ;  and  a  fingle  blow  taking  place,  would  ef- 
fectually deftroy  its  adverfary :  but  the  fword-fifh  is  as 
active  as  the  other  is  ftrong,  and  eafily  avoids  theftroke  ; 
then  bounding  into  the  air,  it  falls  upon  its  great  fub- 
jacent  enemy,  and  endeavours  not  to  pierce  it  with  its 
pointed  beak,  but  to  cut  with  its  toothed  edges.  The 
fea  all  about  it  is  feen  dyed  with  blood,  proceeding 
from  the  wounds  of  the  whale  ;  while  the  enormous  a- 
nimal  vainly  endeavours  to  reach  its  invader,  and  ftrikes 
with  its  tail  againft  the  furface  of  the  water,  making 
a  report  at  each  blow  louder  than  the  noife  of  a  can- 
non." In  calm  weather,  the  fifhermen  lie  upon  their  oars 
as  fpectators  of  this  combat,  until  they  perceive  the 
whale  at  the  laft  gafp  :  then  they  row  towards  him  ; 
and  his  enemy  retiringat  their  approach,  they  enjoy  the 
fruits  of  the  viefory.  This  account,  howevtr,  is  differ- 
ent in  feveral  refpeeTs  from  that  commonly  given  by 
feamrn  ;  who  report,  that  a  fifh  called  the  ThrcJIjev 
(a  fpecies  of  Sojjalus),  is  in  league  with  the  fwor.d- 
fijf? ;  and  that  theformer  keepson  thebackof  the  whale, 
while  the  latter  wounds  it  underneath  in  the  belly, 
which  occalions  him  to  rife  to  the  furface  of  the  water, 
and  to  give  the  threlher  an  opportunity  of  aflifting  in 
the  combat.  This  he  does  by  throwing  himfclf  into 
an  erect  pofture  ;  and  like  a  boy  tumbling  neck  over 
heels,  falls  down  with  aftonifhing  force  on  the  back  of 
his  prey  :  And  thus  they  go  on  till  the  poor  whale  is 
deftroy  ed.  The  grampus,  and  other  large  fiflies  of  the 
cetaceous  order,  are  attaked  and  deftroyed  by  the 
fame  enemies  in  a  limilar  manner. — The  whale  hasano- 
ther  defperate  enemy,  a  .kind  of  fliark,  of  different 
fizes  from  one  to  three  fathoms  ;  fo  voracious,  that  it 
5  C  2  tears 


EaLxna. 


Their  food; 

*  See  Me- 
dufa, 

7 
Inoffenfive- 

nefs. 


?. 
Enemiei. 


•(•See  Xi- 
phias. 


6 

Conflia 

with  the 
fword-fifh* 


B  A  L 


[    756     ] 


B  A  L 


•  Babcna. 


Col.  of  Voy 
I.  414. 


Pennant's 
3rit.  Zool. 
8vo.III.53 


11 
Other  fjjc- 


tears  large  pieces  of  flefli  from  the  whale,  as  if  they  had 
been  dug  with  ihovels. 

To  view  thefe  animals  in  a  commercial  light,  wc 
mult  obferve,  that  the  Englifh  were  late  before  they  en- 
gaged in  a  whale-fifliery  :  it  appears  by  a  fet  of  queries, 
propofed  by  an  honeft  merchant  in  the  year  1575,  in 
order  to  get  information  in  the  bufmefs,  that  they  were 
at  that  time  totally  ignorant  of  it,  being  obliged  to 
fend  to  Bifkaie  for  men  Jkilful  in  the  catching  of  the 
inhale,  and  ordering  of  the  oil,  and  one  cooper  Jkilful  to 
fet  up  the  flaved  cafk.  This  feems  very  ftrange  ;  for 
by  the  account  Octher  gives  of  his  travels  to  King  Al- 
fred, near  700  years  before  that  period,  it  is  evident 
that  he  made  that  monarch  acquainted  with  the  Norwe- 
gians practifing  the  whale-fifhery ;  but  it  feems  all  me- 
mory of  that  gainful  employ,  as  well  as  of  that  able 
voyager  Octher,  and  all  his  important  difcoveries  in  the 
north,  were  loft  for  near  feven  centuries. 

It  wascarriedonbytheBifcayenerslongbefore  theEng- 
li!h  attempted  the  trade  ;  and  that  for  the  fake  not  only 
of  the  oil  but  alfo  of  the  whalebone,  which  they  feem  to 
have  long  trafficked  in.  The  earlieft  notice  we  find  of 
that  article  in  their  trade  is  by  Hackluyt,  who  fays  it 
was  brought  from  the  Bay  of  St  Laurence  by  an  Eng- 
li(h  ihip  that  went  there  for  the  barbes  and  fynns  of 
whales  and  train  oil,  A.  D.  1594,  and  who  found  there 
700  or  800  whale  fyunei,  part  of  the  cargo  of  two  great 
Bijkaine  fhips,  that  had  been  wrecked  there  three  years 
before.  Previous  to  that,  the  ladies  flays  mud  have 
been  made  of  fplit  cane,  or  fome  tough  wood,  as  Mr 
Anderfon  obferves  in  his  Dictionary  of  Commerce  ;  it 
being  certain  that  the  whale  fifhery  was  carried  on,  for 
the  fake  of  the  oil,  long  before  the  difcovery  of  the  ufe 
of  whalebone. 

The  great  refort  of  thefe  animals  was  found  to  be  on 
the  inhofpitable  fhores  of  Spitzbergen,  and  the  Euro- 
pean (hips  made  that  place  their  principal  fifhery;  and 
for  numbers  of  years  were  very  fuccefsful  :  the  Englifh 
commenced  that  bufinefs  about  the  year  1598,  and  the 
town  of  Hull  had  the  honour  of  firft  attempting  that 
profitable  branch  of  trade.  At  prefent  it  feems  to  be 
on  the  decline,  the  quantity  of  fifh  being  greatly  redu- 
ced by  the  conftant  capture  for  fuch  a  vaft  length  of 
time  :  fome  recent  accounts  inform  us,  that  the  fifhers, 
from  a  defect  of  whales,  apply  themfelves  to  feal  fidiery, 
from  which  animals  they  extract  an  oil.  This  we  fear 
will  not  be  of  very  long  continuance  ;  for  thefe  fhy  and 
timid  creatures  will  foon  be  induced  to  quit  thofe  fhores 
by  being  perpetually  harrafTed,  as  the  morfe  or  walrus 
has  already  in  a  great  meafure  done.  We  are  alfo  told, 
that  the  poor  natives  of  Greenland  begin  even  now  to 
fuffer  from  the  decreafe  of  the  feal  in  their  feas,  it  be- 
ing their  principal  fubfiftence;  fo  that,  fhould  it  totally 
defert  the  coaft,  the  whole  nation  would  be  in  danger 
of  perifliing  through  want. 

In  old  times  the  whale  feems  never  tohave  been  taken 
ontheBritifh  coafls,  but  when  it  was  accidentally  flung 
afhore  :  it  was  then  deemed  a  royal  fifh,  and  the  king 
and  queen  divided  the  fpoil ;  the  king  afferting  his  right 
to  the  head,  her  majeftv  to  the  tail. — For  the  manner 
of  taking  whales,  fee  Whale  Fjshert. 

2.  The  phy  fains,  or  fin-fifk,  is  diftinguifhed  from  the 
common  whale  by  a  fin  on  the  back,  placed  very  low 
and  near  the  tail.  The  length  is  equal  to  that  of  the 
common  kind,  but  much  more  flender.     It  is  furnifhed 


with  whale-bone  in  the  upper  jaw,  mixed  with  hairs,  Bal«na, 
but  fhort  and  knotty,  and  of  little  value.  The  blubber  Balagate. 
alfo  on  the  body  of  this  kind  is  very  inconfiderable. 
Thefe  cirenmftances,  added  to  its  extreme  ficrcenefsand 
agility,  which  renders  the  capture  very  dangerons,caufe 
the  fifhers  to  neglect  it.  The  natives  of  Greenland, 
however,  hold  it  in  great  efteem,  as  it  affords  a  quan- 
tity of  flefh  which  to  their  palate  is  very  agreeable. 
The  lips  are  brown,  and  like  a  twilled  rope  :  the 
fpout-hole  is  as  it  were  fplit  in  the  top  of  its  head, 
through  which  it  blows  water  with  much  more  violence, 
and  to  a  greater  height,  than  the  common  whale.  The 
fifhers  are  not  very  fend  of  feeing  it,  for  on  its  appear- 
ance the  others  retire  out  of  thofe  feas.  Some  writers 
conjecture  this  fpecies  to  have  been  the  <bvo-*>.<&,,  and 
phyfeter,  or  blowing- whale  of  Oppian,  ^Elian,  and  Pli- 
ny :  but  fince  thofe  writers  have  not  left  the  leaft  de- 
fcription  of  it,  it  is  impoffible  to  judge  which  kind 
they  meant ;  for  in  refpect  to  the  faculty  of  fpouting 
out  water,  or  blowing,  it  is  not  peculiar  to  any  one 
fpecies,  but  common  to  all  the  whale  kind!  The  phy- 
falns  inhabits  the  European  and  American  oceans  :  it 
feeds  upon  herrings  and  other  fmall  fifh. 

3.  The  boops,  or  pike-headed  whale,  has  a  double 
pipe  in  its  fnout,  three  fins  like  the  former,  and  a  hard 
horny  ridge  on  its  back.  The  belly  is  full  of  longitu- 
dinal folds  or  rugae.  It  frequents  the  northern  ocean. 
The  length  of  that  taken  on  the  coaft  of  Scotland,  as 
remarked  by  Sir  Robert  Sibbald,  was  46  feet,  and  its 
greatefl  circumference  20.  This  fpecies  takes  its  name 
from  the  fhape  of  its  nofe,  which  is  narrower  and 
fharper-pointed  than  that  of  other  whales. 

4.  The  mufculushasa  double  pipe  in  its  front,  and 
three  fins  ;  the  under  jaw  is  much  wider  than  the  upper 
one.  It  frequents  the  Scotch  coafts,  and  feeds  upon 
herrings. 

Linnseus  makes  the  phyfeter  and  delphinns,  which 
are  ranked  among  the  whales  by  fome  writers,  two  di- 
flinct  genera.     SeePHVSETER  and  Delphinus. 

BALAGATE,  a  province  of  the  Mogul  empire, 
and  the  largeft  of  the  three  that  compofe  the  kingdom 
of  Dekkan.  It  has  Kandifh  and  Barar  to  the  north, 
Tellinga  to  the  eaft,  Baglana  with  part  of  Guzerat 
to  the  weft,  and  Vifiapur  to  the  fouth.  It  is  a  fruit- 
ful and  pleafant  country,  abounding  with  cotton  and 
fugar.  Here  they  have  flieep  without  horns  ;  but  fo 
ftrong,  that  when  bridled  and  faddled  they  will  carry 
boys  of  ten  years  of  age.  Its  prefent  capital  is  Au- 
rengabad,  but  formerly  was  Dowlet  Abad  ;  and  from 
the  latter  the  whole  province  is  fometimes  called  Dow- 
let- Abad. 

Balagate  Mountains,  a  chain  of  mountains  which 
divides  the  coaft  of  Malabar  from  that  of  Coromandcl, 
running  almofl  the  whole  length  of  the  peninfula  on 
this  fide  the  Ganges.  Some  parts  of  them  are  covered 
with  fine  red  earth,  which  is  blown  by  the  ftrong  weft 
winds  as  far  as  the  ifland  of  Ceylon  ;  and  when  the 
rays  of  the  fun  are  reflected  from  thefe  mountains, 
they  feem  to  be  all  on  fire.  They  make  furprifing  al- 
terations in  the  feafons  ;  for  on  the  north  fide  of  cape 
Comorin,  it  is  winter  in  May,  June,  July,  Auguft, 
and  September,  in  which  months  it  is  fummer  on  the 
fouth  fide  of  the  cape  ;  on  one  fide  there  are  continual 
tempefts,  thunder  and  lightning,  while  the  other  en- 
joys a  conftant  ferenity.  When  black  clouds  are  gathered 

about 


BAL 


C     757     ] 


BAL 


Ralapnia, 

It 
Balance. 


Plate  XCI. 


about  the  mountains,  they  are  followed  by  fudden  rain, 
which  caufes  the  overflowing  of  the  rivers,  and  choaks 
them  up  with  fand,  infomuch  that  they  are  unnavigable 
for  fome  time  afterwards.  The  buildings  and  clothes 
of  the  inhabitants  are  fcarce  fufficient  to  defend  them 
from  the  weather.  They  live  upon  rice,  milk,  roots, 
and  herbs,  with  very  little  meat :  they  have  likewife  a 
fort  of  fmall  arrac,  but  are  never  given  todrunken- 
nefs  ;  nor  do  they  import  foreign  vices,  for  they  never 
travel  abroad. 

BALAGNIA,  a  town  of  Mufcovy,  in  the  province 
of  little  Novogorod,  feated  on  the  Wolga.  E.  Long. 
45.  5.  N.  Lat.  50.36. 

B  ALAGUER,  a  city  of  Catalonia  in  Spain,  feated  on 
the  north  bank  of  the  river  Segra,  at  the  foot  of  a  high 
mountain,  on  which  there  was  formerly  a  fortrefs. 
E.  Long.  o.  48.  N.  Lat  41.  38. 

BALAMBUAN,  or  Padambuan,  a  ftrong  town 
of  Afia  in  the  Indies  on  the  eaft  end  of  the  ifland  of 
Java,  and  capital  of  a  territory  of  the  fame  name.  E. 
Long.  115.  30.  S.  Lat.  7.  50. 

BALANCE,  or  Ballance,  one  of  the  fix  fimple 
powers  in  mechanics,  principally  ufed  in  determining 
the  equality  or  difference  of  weights  in  heavy  bodies, 
and  confequently  their  mafles  or  quantity  of  matter. 

The  balance  is  of  two  kinds  :  the  ancient  and  the 
modern.  The  ancient  or  Roman  called  alfo  the  fta- 
tera  Romana,  or  fteel-yard,  confifts  of  a  lever  or  beam, 
moveable  on  a  centre,  and  fufpended  near  one  of  its 
extremities;  the  bodies  to  be  weighed  or  applied  on 
one  fide  of  the  centre;  and  their  weight  is  mown  by 
the  divifion  marked  on  the  beam,  where  the  weight, 
which  is  moveable  along  the  lever,  keeps  the  fteel-yaid 
in  equilibria.  This  balance  is  Hill  frequently  ufed  in 
weighing  heavy  bodies. 

The  modern  balance  now  generally  ufed  confifts  of 
a  lever  or  beam  fufpended  exacfly  in  the  middle,  hav- 
ing fcales  or  bafonshung  to  each  extremity.  The  lever 
is  called  the  jugum  or  beam;  and  the  two  moieties 
thereof  on  each  fide  the  axis,  the  brachia  or  amis. 
The  line  on  which  the  beam  turns,  or  which  divides 
its  brachia,  is  called  the  axis ;  and  when  confidered 
with  regard  to  the  length  of  the  brachia,  is  eftcemed 
a  point  only,  and  called  the  centre  of  the  balance ;  the 
handle  whereby  it  is  held,  or  by  which  the  whole  ap- 
paratus is  fufpended,  is  called  trutina;  and  the  (lender 
part  perpendicular  to  the  beam,  whereby  either  the 
equilibrium  or  preponderancy  of  bodies  is  indicat*  ', 
is  called  the  tongue  of  the  balance.  Thus  in  fig.  3.  ab 
is  the  beam,  divided  into  two  equal  brachia  or  arms  by 
the  white  fpot  in  the  centre,  which  is  the  axis  or  centre 
of  the  balance,  and  c  is  the  tongue.     The  trutina,  on 


but   inftead   of  refting  on   a  fulcrum,   is  fufpended  ty    Balance, 
fomething  fattened  to  its  centre  of  motion:  co.nfeqnermy  '       "       ' 
the  mechanifm  of  the  balance   depends  on  the  fame 
theorems  as  the  lever. 

Hence  as  the  quantity  of  matter  in  known  weight  is 
to  its  diftance  from  the  centre  of  motion,  fo  its  dif- 
tancc  of  the  unknown  weight  to  its  quantity  of  mat- 
ter. Hence  the  nature  and  nfe  of  the  fleel-yard  is 
eafily  known.  Let  AB  (fig.  6.)  reprefent  an  inurn- 
ment of  this  kind;  a,  the  trutina  or  handle  on 
which  the  beam  turns;  k,  a  ring  on  which  the  balance 
may  be  fupended  on  a  nail  or  hook ;  f,  the  hook  on 
which  the  body  to  be  weighed  is  hung;  c,  a  colter 
or  guard  by  which  the  hook/"  is  fattened  to  the  beam  ; 
g,  a  moveable  collar;  /;,  a  fwivel ;  /,  the  counterpoife. 
From  what  has  been  faid  it  evidently  follows,  that  if 
the  body  to  be  weighed  be  fattened  to  the  hooky,  and 
the  whole  fupended  to  the  ring  k,  the  divifion  on  which 
the  counterpoife  is  placed  to  maintain  an  equilibrium 
in  the  balance,  will  lhow  the  weight  of  the  body  re- 
quired ;  provided  the  weight  of  the  counterpoife;  be 
known,  and  the  large  divifions,  1,  2,  3,  &c.  be  equal 
to  the  diftance  between  the  centre  of  the  balance  and 
the  fcrew  which  faftens  the  guard  c  to  the  ttiorter  arm 
of  the  balance.  It  will  alfo  be  neceflary  that  the  fteel- 
yard  itfelf,  with  its  whole  apparatus,  exclufive  of  the 
counterpoife,  be  in  equilibria,  when  fufpended  on  the 
ring  k.  If  the  body  to  be  weighed  be  heavier  than  the 
divifions  on  the  longer  arm  will  indicate,  the  balance 
is  turned  the  lower  fide  upwards,  and  fufpended  on  the 
other  ring  b ;  by  which  means  the  divifions  become 
fhorter,  becaufe  the  diftance  between  the  trutina  a',  and 
the  fcrew  on  which  the  guard  c  moves,  is  lefs  :  the  di- 
vifions in  the  figure  on  this  fide  extending  to  17, 
whereas  they  extend  only  to  6  on  the  oiher.  It  will 
be  unneceffary  perhaps  to  obferve,  that  the  fame  pre- 
caution, with  regard  to  the  centre  of  gravity  when  the 
balance  is  fufpended,  is  alfo  neceffary  when  this  fide  of 
the  balance  is  ufed,  as  we  before  mentioned  with  re- 
gard to  the  other. 

We  have  already  obferved,  thatin  the  common  fcales 
the  two  brachia  or  arms  of  the  balance,  e  f,  e  g,^ 
fig.  4.  are  equal  to  each  other,  and  confequently  equal 
weights  placed  in  the  fcales  d  d,  will  be  in  equilibria 
when  the  balance  is  fufpended  on  its  centre  c,  as  in  the 
figure,  where  the  ring  at  the  extremity  of  the  trutina 
is  hung  on  the  tapering  rod  a  b}  fixed  in  the  foot  or 
bafis  c. 

The  Deceitful  Balance,  or  that  which  cheats  by  'he 
inequality  of  its  brachia,  is  founded  on  the  fame  prin- 
ciple as  the  fteel-yard.  Let  there  be,  for  example,  a 
balance  fo  conftrudted,  that  both  the  brachia  with  thcir 


which  the  axis  is  fufpended,  is  not  reprefented  in  this^  fcales  ftiould  equiponderate,  but  that  the  length  of  the 


figure,  in  order  to  render  the  other  parts  more  confpi- 
cuous. 

It  follows,  from  what  has  been  obferved,  therefore, 
that  in  the  Roman  balance,  the  weight  ufed  for  a  coun- 
terpoife is  the  fame,  but  the  point  of  application  varies  ; 
in  the  common  balance  the  counterpoife  is  various,  and 
the  point  of  application  the  fame.  The  principle  on 
which  each  is  founded,  may  be  very  eafily  underftood 
from  the  following  obfervations,  and  the  general  pro- 
perties of  the  lever.     See  Lever. 

The  beam  A  B  (fig.  6),  is  a  lever  of  the  firft  kind  3 


one  arm  fhould  be  to  that  of  the  other  as  10  to  9.  In 
this  cafe,  a  weight  of  nine  pounds  put  into  the  longeft 
arm,  will  counterpoife  one  of  ten  pounds  put  into  tin; 
fhorter  one:  but  the  cheat  is  immediately  difcovered 
by  Ihiftins;  the  weight  from  one  fcale  to  the  other;  in 
which  cafe,  the  balance  will  no  longer  remain  in  equi- 
libria. 

4{[ay-BALAKcE,  a  very  nice  balance  ufed  in  docima- 
ttical  operations,  to  determine  exactly  the  weight  of 
minute  bodies;  fee  fig.  7.  This  balance  mould  be 
made  of  the  bett  fteel,  and  of  the  hardett  kind ;  becaufe 

that 


B  A  L 


[     758     ] 


B  A  L 


Balance,    that  metal  is  not  fo   c.ifily  fpoiled  with  rule  as  iron; 

' » '  and  it  is  more  apt  than  any  other  to  take  a  perfect  po- 

liflj,  which  an  the  fame  time  prevents  the  ruft. 

The  ftruclure  of  the  affayer's  fcale  is  little  different 
from  that  of  common  fcales,  otherwife  than  by  its 
nicety  and  fmallnefs.  The  longer  the  beam  of  it  is, 
the  more  exact  may  the  weight  of  a  body  be  found; 
however,  10  or  12  inches  are  a  fnfficient  length.  Let 
the  thicknefs  of  it  be  fo  little,  that  two  drams  may 
hardly  be  hung  at  either  of  its  extremities  without  its 
bending;  for  the  largeft  weight  put  upon  it  feldom  ex- 
ceeds one  dram.  The  whole  furface  of  this  beam  muft 
be  altogether  without  ornaments,  which  only  increafe 
the  weight  and  gather  dnft,  &c.  The  beam  isfufpended 
in  a  fork,  the  two  legs  of  which  are  fteel  fprings  joined 
at  top,  but  kept  together  below  with  a  brafs  pliant 
clafp,  parallel,  and  two  lines  and  a  half  diftant  from 
each  other.  This  clafp  being  taken  off,  and  the  legs 
of  the  fork  being  ftretched  out,  the  axis  of  the  beam 
may  be  put  into  two  holes  made  for  that  purpofe  at  the 
ends  of  the  legs,  or  be  taken  away  from  them.  Let  a 
very  fharpneedle  be  fixed  in  thehead  of  the  fork,  ftand- 
iiig  perpendicularly  downwards,  if  the  fork  is  fufpended, 
and  fo  long,  as  that  it  may  almoft  touch  the  top  of  the 
tongue  of  the  beam  put  into  the  fork  when  in  equi- 
librio.  This  needle  is  the  mark  of  the  equilibrium  ; 
and  that  the  artifts  may  be  able  to  obferve  this,  the 
legs  of  the  fork  muft  be  broader  in  that  place,  and  have 
an  opening  two  or  three  lines  wide ;  this  fork  may 
be  adorned  at  pleafure,  provided  the  motion  of  the  ba- 
lance is  not  hindered  by  fuch  ornaments  ;  then  take  two 
fcales  made  of  thin  plate  of  filver,  one  inch  and  a  half 
in  diameter,  hanging  on  three  fmall  filk  firings,  almoft 
as  long  as  the  beam  tied  together  at  top,  with  a  filver 
hook  in  form  of  an  S,  and  hang  them  to  the  extremities 
of  the  beam  :  a  fmaller  filver  difh  or  blued  fteel,  fome- 
what  lefs  than  one  inch  in  diameter,  belongs  to  each 
of  thefe  fcales.  You  firft  put  into  thefe  difhes,  with  a 
pair  of  pincers,  the  bodies  to  be  weighed,  or  with  a 
fpoon  or  fmall  (hovel,  when  they  are  pounded,  and 
then  you  put  them  into  the  fcales  ;  therefore  the  fmall 
difhes  muft  be  perfectly  equal  in  weight.  We  ufe  them, 
that  bodies  may  be  more  conveniently  put  into  and 
taken  out  of  the  fcales,  and  that  thefe  which  are  vaftly 
thin  may  not  be  bent  or  foiled,  and  thence  rendered 
falfe  by  wiping. 

This  balance  is  fufpended  on  a  moveable  brafs  or 
copper  fupport,  which  confifts  of  a  pedeftal,  and  of  a 
column  fet  upon  it  about  20  inches  high,  at  the  top 
of  which  comes  out  at  right  angles  an  arm  one  inch 
long.  At  the  extremity  of  this  arm,  put  a  fmall  pul- 
ley three  lines  in  diameter,  another  at  the  top  of  the 
column,  and  a  third  near  the  bottom  of  it;  all  which 
pullies  muft  turn  very  eafily  on  their  axes.  At  the  dif- 
tance  of  one  inch  and  a  half  below  the  upper  arm,  let 
another  arm  one  inch  and  a  half  long  come  out  of  the 
column  at  right  angles,  having  a  hole  through  it  two 
lines  long,  a  quarter  of  a  line  broad,  and  placed  per- 
pendicularly below  the  pulley  of  the  upper  arm,  to  re- 
ceive a  fmall  plate,  one  inch  and  a  half  long ;  and  of 
fuch  breadth  and  thicknefs  as  that  it  may  freely  move 
up  and  down,  and  yet  not  have  too  much  play  within 
the  hole.  This  plate  muft  alfo  have  a  fmall  hook  at 
each  extremity. 

And  as  fuch  a  balance  will  hardly  ftand  ftill  in  the 


open  air,  and  becomes  falfe  when  fpoiled  with  dull ;    Balance. 

it  muft   be  put,    together  with  its  fupports,    into   a  ' " 

fmall  cafe  as  reprefented  in  fig.  7.  having  glaffes,  a, 
a,  a,  at  top,  and  all  round  it,  that  you  may  fee  what 
is  within. 

Manner  of  ufing  the  affay -Balance. — Pafs  a  filk 
firing  over  the  three  pullies  of  the  fupport,  and  tie  it 
at  iis  upper  extremity  to  the  fmall  hook  introduced 
into  the  hole  of  the  inferior  arm  ;  then  put  the  fupport 
in  the  middle  of  the  fmall  cafe,  and  pafs  the  other 
extremity  of  the  filk  firing  below,  through  a  hole  bor- 
ed in  the  middle  of  the  lower  part  of  the  frame,  con- 
taining the  window  in  the  fore  part  of  the  cafe,  and 
faften  it  to  a  fmall  weight  of  a  cubic  form.  Sufpend 
the  fork  of  the  balance  on  the  inferior  hook  of  the 
plate.  By  this  means  if  you  move  backwards  and 
forwards  the  weight  faltened  to  the  firing,  placed  upon 
the  top  of  the  drawer  jutting  out  beyond  the  fore-part 
of  the  cafe,  the  balance  within  is  either  lifted  up  or 
let  down.  But  you  muft  put  the  bodies  to  be  weigh- 
ed, and  the  weights  themfelves,  in  the  fmall  filver 
difhes;  and  thefe,  when  loaded,  into  the  fcales,  thro' 
the  fide-windows,  which  muft  be  opened  for  that  pur- 
pofe. When  any  thing  is  to  be  added  to  or  taken  out 
of  them,  you  do  it  with  the  fmall  pincers;  or,  if  it  is 
powder,  with  the  fmall  fhovel  or  fpoon :  but  you  muft 
let  the  balance  down  every  time  any  thing  is  to  be  ad- 
ded or  taken  away,  that  the  fcales  may  reft  upon  the 
bottom  of  the  cafe ;  and  fhut  the  windows  before  the 
balance  is  lifted  up  again,  efpecially  if  the  air  is  not 
perfectly  calm. 

Hydroftatic  Balance,  an  inftrument  contrived  to  de- 
termine accurately  the  fpecific  gravity  of  both  folid 
and  fluid  bodies.  It  is  conftrucled'  in  various  forms ; 
but  we  fliall  content  ourfelves  here  with  defcribing  that 
which  appears  of  all  others  the  molt  accurate. 

VCG,  (fig.  5)  is  the  ftand  or  pillar  of  this  hydro- 
ftatic balance,  which  is  to  be  fixed  in  a  table.  From 
the  top  A,  hangs,  by  two  filk  firings,  the  horizontal 
bar  B  B,  from  which  it  is  fufpended  by  a  ring  i,  the 
fine  beam  of  a  balance  b ;  which  is  prevented  from  de- 
fcendingtoo  low  on  either  fide  by  the  gently  fpringing 
piece  txyz,  fixed  on  the  fupport  M.  The  harnefs  is 
annulated  at  0,  to  fhow  diftinclly  the  perpendicular 
pofition  of  the  examen,  by  the  fmall  pointed  index  fix- 
ed above  it. 

The  firings  by  which  the  balance  is  fufpended,  paf- 
fing  over  two  pullies,  one  on  each  fide  the  piece  at 
A,  go  down  to  the  bottom  on  the  other  fide,  and  are 
hung  over  the  hook  at  v ;  which  hook,  by  means  of 
a  fcrew  P,  is  moveable  about  one  inch  and  a  quar- 
ter, backward  and  forward,  and  therefore  the  balance 
may  be  raifed  or  deprefTed  fo  much.  But  if  a  greater 
elevation  or  deprefhon  be  required,  the  Aiding  piece 
S,  which  carries  the  fcrew  P,  is  readily  moved  to  any 
part  of  the  fquare  brafs  rod  V  K,  and  fixed  by  means 
of  a  fcrew. 

The  motion  of  the  balance  being  thus  adjufted, 
the  reft  of  the  apparatus  is  as  follows.  HH  is  a  fmall 
board,  fixed  upon  the  piece  D,  under  the  fcales  d  and 
e,  and  is  moveable  up  and  down  in  a  low  flit  in  the 
pillar  above  C,  and  fattened  at  any  part  by  a  fcrew  be- 
hind. From  the  point  in  the  middle  of  the  bottom  of 
each  fcale,  hangs,  by  a  fine  hook,  a  brafs  wire  ad 
and  a  c.     Thefe  pafs  through  two  holes  mm  in  the 

table 
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Balance,    table.  To  the  wire  ad  is  iufpeiuled  a  curious  cylindric     fion 
>— v— '  wire,  r s,  perforated  at  each  end  for  that  purpofe  :  this 
wire  r  s  is  covered  with  paper,  graduated  by  equal  di- 
visions, and  is  about  five  inches  long. 

In  the  corner  of  the  board  at  £,  is  fixed  a  brafs 
tube,  on  which  a  round  wire  h  I  is  fo  adapted  as  to 
move  neither  too  tight  nor  too  free,  by  its  flat  head  I. 
Upon  the  lower  part  of  this  moves  another  tube  Q^, 
which  has  fniicient  friction  to  make  it  remain  in  any 
polition  required  :  to  this  is  fixed  an  index  T,  mo- 
ving horizontally  wheH  the  wire  h  I  is  turned  about, 
and  therefore  may  be  ealily  fet  to  the  graduated  wire 
r  s.  To  the  lower  end  of  the  wire  r  s  hangs  a  weight 
L  ;  and  to  that  a  wire  p  n,  with  a  linal  1  brafs  ball  g 
about  one-fourth  of  an  inch  diameter.  On  the  other 
fide,  to  the  wire  ac,  hangs  a  large  glafs  bubble  R,  by 
a  horfe-hair. 

Let  us  firft  fuppofe  the  weight  L  taken  away,  and 
the  wire  pn  fufpended  from  S:  and,  on  the  other 
fide,  let  the  bubble  R  be  taken  away,  and  the  weight 
F  fufpended  at  c,  in  its  room.  This  weight  F  we 
fuppofe  to  be  fufficient  to  keep  the  feveral  parts  hang- 
ing to  the  other  fcale  in  equilibrium  ;  at  the  fame  time 
that  the  middle  point  of  the  wire  p  n  is  at  the  furface  of 
the  water  in  the  veffel  N.  The  wire  p  n  is  to  be  of 
fuch  a  lize,  that  the  length  of  one  inch  lhall  weigh 
four  grains. 

Now  it  is  evident,  fince  brafs  is  eight  times  heavier 
than  water,  that  for  every  inch  the  wire  finks  in  the 
water  it  will  become  half  a  grain  lighter,  and  half  a 
grain  heavier  for  every  inch  it  rifes  out  of  the  water  : 
confequently,  by  linking  two  inches  below  the  mid- 
dle point,  or  rifing  two  inches  above  it,  the  wire 
will  become  one  grain  lighter  or  heavier.  Therefore, 
if,  when  the  middle  point  is  at  the  furface  of  the  wa- 
ter in  equilibrium,  the  index  T  be  fet  to  the  middle 
point  a  of  the  graduated  wire  r  s,  and  the  diftance  on 
each  fide  ar  and  as  contains  100  equal  parts;  then  if, 
in  weighing  bodies  the  weight  is  required  to  the  hun- 
dredth part  of  a  grain,  it  may  be  ealily  had  by  proceed- 
ing in  the  following  manner. 

Let  the  body  to  be  weighed  be  placed  in  the  fcale 
d.  Put  the  weight  X  in  the  fcale  e  ;  and  let  this  be 
fo  determined,  that  one  grain  more  (hall  be  too  much, 
and  one  grain  lefs  too  little.  Then  the  balance  be- 
ing moved  gently  up  or  down,  by  the  fcrew  P,  till 
the  equilibrium  be  nicely  Ihown  at  0;  if  the  index  T 
l)e  at  the  middle  point  a  of  the  wire  rs,  it  mows 
that  the  weights  put  into  the  fcale  e  are  juft  equal 
to  the  weight  of  the  body.  By  this  method  we  find 
the  abfolute  weight  of  the  body:  the  relative  weight 
is  found  by  weighing  it  hydroftatically  in  water,  as 
follows. 

Inftead  of  putting  the  body  into  the  fcale  e,  as  be- 
fore, let  it  hang  with  the  weight  F,  at  the  hook  c,  by 
a  horfe-hair,  as  at  R,  fiippofing  the  veffel  O  of  water 
■were  away.  The  equilibrium  being  then  made,  the 
index  T  {landing  between  a  and  r,  at  the  36  divi- 
sion, (hows  the  weight  of  the  body  put  in  to  be 
1095,36  grains.  As  it  thus  hangs,  let  it  be  immerfed 
in  the  water  of  the  veffel  O,  and  it  will  become  much 
lighter  :  the  fcale  e  will  defcend  till  the  beam  of 
the  balance  reft  on  the  fnpport  2.  Then  fuppofe 
too  grains  put  into  the  fcale  d  reftore  the  equilibrium 
precifely,  fo  that  the  index  T  ftand  at  the  36  divi- 
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above  «,•  it  is  evident  that  the  weight  of  an  e- 
qual  bulk  of  water  would,  in  this  cafe  be  exactly  100 
grains. 

After  a  like  manner  this  balance  may  be  applied  to 
find  the  fpecific  gravity  of  liquids  as  is  eafy  to  conceive 
from  what  has  beenfaid. 

Balance  of  Trade.  That  which  is  commonly- 
meant  by  the  balance  of  trade,  is  the  equal  importing 
of  foreign  commodities  with  the  exporting  of  the  na- 
tive. And  it  is  reckoned  that  nation  has  the  advantage 
in  the  balance  of  trade,  which  exports  more  of  the  na- 
tive commodities,  and  imports  lefs  of  the  foreign.  The 
reafon  of  this  is,  that,  if  the  native  commodities  be  of 
a  greater  value  than  are  imported,  the  balance  of  that 
account  mult  be  made  up  in  bullion  or  money  :  and  the 
nation  grows  fo  much  richer,  as  the  balance  of  that  ac- 
count amounts  to. 

Balance  of  a  C/ock,  or  Watch,  is  that  part  which 
regulates  the  beats.     See  Cluck.- Making. 

Balance-FiJJ?.    See  Squ  alus. 

BALANCER,  in  the  hiftory  of  infects,  a  ftyle,  or 
oblong  body,  ending  in  a  protuberance  or  head,  found 
under  each  wing  of  the  two- winged  flies;  thefe  ferve 
to  poife  the  body  of  the  fly. 

BALANCING,  among  feamen,  the  contracting  a 
fail  into  a  narrower  compafs,  in  a  ftorm,  by  retrench- 
ing, or  folding  up  a  part  of  it  at  one  corner  :  this  me- 
thod is  ufed  in  contradiftinclion  to  reefing,  which  is 
common  to  all  the  principal  fails ;  whereas  balancing  is 
peculiar  to  few,  fuch  as  the  mizen  of  a  fhip,  and  the 
main-fail  of  thofe  veffels  wherein  it  is  extended  by  a 
boom.  See  Boom  and  Reef. — The  balance  of  the 
mizen  is  thus  performed  :  the  mizen  yard  is  lowered  a 
little,  then  a  fmall  portion  of  the  fail  is  rolled  up  at  the 
peek  or  upper  corner,  and  faftened  to  the  yard  about 
one-fifth  inward  from  the  outer  end  or  yard-arm  to- 
ward the  maft.  See  Mizen. — A  boom  main-fail  is 
balanced,  after  all  its  reefs  are  taken  in,  by  rolling  up 
a  fimilar  portion  of  the  hindmoft  or  aftmofi  lower  cor- 
ner called  the  clue,  and  fattening  it  ftrongly  to  the 
boom,  having  previoufly  wrapped  a  piece  of  old  canvas 
round  the  part  (which  is  done  in  both  cafes)  to  pre- 
vent the  fail  from  being  fretted  by  the  cord  which  faf- 
tens  it. 

BALANUS,  in  zoology,  the  trivial  name  of  a  fpe- 
ciesof  lepas.     See  Lepas. 

BALANSTINES,  in  botany.     See  Punica. 

BALAYAN,  a  province  of  the  illand  of  Manila  irt 
the  Eafl  Indies,  belonging  to  the  Spaniards. — It  lies 
next  to  the  city  of  Manila,  and  extends  along  the 
coaft  on  the  eaft  (ide  of  the  illand,  a  little  beyond  the 
bay  of  Batangas.  There  were  formerly  gold  mines  in 
it,  but  they  have  been  long  fince  abandoned.  It  is  inha- 
bited by  about  2500  tributary  Indians,  and  abounds  in 
cotton,  rice,  and  palm-trees.  The  province  is  well 
cultivated  ;  and  the  Spaniards,  generally  fpeaking, 
have  conntry-houfes  in  it. 

BALBASTRO,  a  principal  town  of  Spain,  in  the 
kingdom  of  Arragon,  and  capital  of  a  diftriet  of  the 
fame  name.     E.  Long.  o.  20.  N.  Lat.  41.  50. 

BALBEC,  a  city  of  Alia  in  Syria,  anciently  called 
Heliopolis,  and  by  the  Arabians  the  wonder  of  Syria. 
It  is  fitnated  at  the  foot  of  Anti-Lebanon,  precifely 
on  the  laft  riling  ground  where  the  mountain  termi- 
nates in  the  plain.    As  we  arrive  from  the  foiuh  we 
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Balbec.    difcover  the  city  only  at  the  diftance  of  a  league  and 

« '  a  half,  behind  a  hedge  of  trees  over  the  verdant  tops 

of  which  appears  a  white  edging  of  domes  and  mina- 
rets. After  an  hour's  journey  we  reach  thefe  trees, 
which  are  very  fine  walnuts ;  and  foon  after,  eroding 
fome  ill-cultivated  gardens,  by  winding  paths,  arrive 
at  the  entrance  of  the  city.  We  there  perceive  a  ruin- 
ed wall  flanked  with  fquare  towers,  which  afcends  the 
declivity  to  the  right,  and  traces  the  precincts  of  the 
ancient  city.  This  wall,  which  is  only  ten  or  twelve 
Yeet  high,  permits  us  to  have  a  view  of  thofe  void 
{paces  and  heaps  of  ruins  which  are  the  invariable  ap- 
pendage  of  every  Turkilh  city  ■  but  what  principally 
attracts  our  attention  is  a  large  edifice  on  the  left, 
which,  by  its  lofty  walls  and  rich  columns,  manifeftly 
appears  to  be  one  of  thofe  temples  which  antiquity  has 
left  for  our  admiration.  Thefe  ruins,  which  are  fome 
of  the  moft  beautiful  and  belt  preferved  of  any  in  Alia, 
merit  a  particular  defcription. 

To  give  ajuftidea  of  them,  we  mult  fnppofe  onr- 
felvcs  defcending  from  the  interior  of  the  town.  Af- 
ter having  crofted  the  rubbifti  and  huts  with  which  it  is 
filled,  we  arrive  at  a  vacant  place  which  appears  to 
have  been  a  fquare;  there,  in  front,  towards  the 
weft,  we  perceive  a  grand  ruin,  which  coniifts  of  two 
pavilions  ornamented  with  pilafters,  joined  at  their 
bottom  angle  by  a  wall  160  feet  in  length.  This 
from  commands  the  open  country  from  a  fort  of  ter- 
race, on  the  edge  of  which  we  diftinguifh  with  diffi- 
culty the  bafes  of  twelve  columns,  which  formerly  ex- 
tended from  one  pavilion  to  the  other  and  formed  a 
portico.  The  principal  gate  is  obftructed  by  heaps  of 
flones;  but,  that  obftacle  furmounted,  we  enter  an 
empty  fpace,  which  is  an  hexagonal  court  of  180  feet 
diameter.  This  court  is  ftrewed  with  broken  co- 
lumns, mutilated  capitals,  and  the  remains  of  pilafters, 
entablatures,  and  cornices ;  around  it  is  a  row  of 
ruined  edifices  which  difplay  all  the  ornaments  of 
the  richeft  architecture.  At  the  end  of  this  court,  op- 
pofite  the  weft  is  an  outlet,  which  formerly  was 
a  gate  through  whieh  we  perceive  a  (till  more  ex- 
tenfive  range  of  ruins,  whofe  magnificence  ftrongly 
excites  curiofity.  To  have  a  full  profpect  of  thefe, 
we  muft  afcend  a  Hope,  up  which  were  the  fteps  to 
this  gate;  and  we  then  arrive  at  the  entrance  of  a 
fquare  court,  much  more  fpacious  than  the  former,  being 
350  wide  and  336  in  length.  The  eye  is  at  firft  at- 
tracted by  the  end  of  this  court,  where  fix  enormous  and 
majeftic  columns  render  the  fcene  aftonifliingly  grand 
and  picturefque.  Another  object  not  lefs  interefling  is 
a  fecond  range  of  columns  to  the  left,  which  appear  to 
have  been  part  of  the  periftyle  of  a  temple  ;  but  before 
we  pafs  thither,  we  cannot  refufe  particular  attention 
to  the  edifices  which  inclofe  this  court  on  each  fide. 
They  form  a  fort  of  gallery  which  contains  various 
chambers,  feven  of  which  may  be  reckoned  in  each 
or  the  principal  wings,  viz.  two  in  a  femicircle 
and  five  in  an  oblong  fquare.  The  bottom  of  thefe 
apartments  ftill  retains  pediments  of  niches  and  taber- 
nacles, the  fupporters  of  which  are  deftroyed.  On 
the  fide  of  the  court  they  are  open,  and  prefent 
Only  four  and  fix  columns  totally  deftroyed.  It 
is  not  eafy  to  conceive  the  ufe  of  thefe  apartments ; 
but  this  does  not  diminifh  our  admiration  at  the  beau- 
ty of  their  pilafters  and  the  richnefs  of   the  frize 


of  the   entablature.      Neither  is  it  poffible   to  avoid     Balbec. 

remarking  the  fingular  effeft  which  remits  from  the  ' *> — 

mixture  of  the  garlands,  the  large  foliage  of  the  ca- 
pitals, and  the  fculpture  of  wild  plants  with  which 
they  are  every  where  ornamented.  In  traverfmg  the 
length  of  the  court,  we  find  in  the  middle  a  little 
fquare  efplanade,  where  was  a  pavilion,  of  which 
nothing  remains  but  the  foundation.  At  length  we 
arrive  at  the  foot  of  the  fix  columns  ;  and  then 
firft  conceive  all  the  boldnefs  of  their  elevation  and  the 
richnefs  of  their  workmanfhip.  Their  fhafts  are  21 
feet  eight  inches  in  circumference  and  58  high  ;  fo 
that  the  total  height,  including  the  entablature,  is 
from  71  to  72  feet.  The  fight  of  this  fuperb  ruin, 
thus  folitary  and  unaccompanied,  at  firft  ftrikes  us 
with  aftonilhment ;  but,  on  a  more  attentive  exami- 
nation, we  difcover  a  feries  of  foundations  which 
mark  an  oblong  fquare  of  268  feet  in  length  and  146 
wide,  and  which,  it  feems  probable,  was  the  periftyle 
of  a  grand  temple,  the  primary  purpofe  of  this  whole 
ftrticture.  It  presented  to  the  great  court,  that  is  to 
the  eaft,  a  front  of  ten  columns,  with  19  on  each  fide, 
which  with  the  other  fix  make  in  all  54.  The  ground 
on  which  it  flood  was  an  oblong  fquare,  on  a  level 
with  this  court,  but  narrower  than  it,  fo  that  there 
was  only  a  terrace  of  27  feet  wide  round  the  colonnade ; 
the  efplanade  this  produces  fronts  the  open  country  to- 
ward the  weft,  by  a  Hoping  wall  of  about  30  feet. 
This  defcent  as  you  approach  the  city  becomes  lefs 
ftcep,  fo  that  the  foundation  of  the  pavilion  is  on  a 
level  with  the  termination  of  the  hill;  whence  it  is 
evident  that  the  whole  ground  of  the  courts  has  been 
artificially  railed.  Such  was  the  former  ftate  of  this 
edifice  ;  but  the  fouthern  fide  of  the  grand  temple  was 
afterwards  blocked  up  to  build  a  fmaller  one,  the  pe- 
riftyle and  walls  of  which  are  ftill  remaining.  This 
temple,  fituated  fomewhat  lower  than  the  other,  pre- 
fents  a  fide  of  13  columns  by  eight  in  front  (in  all 
34),  which  are  likewife  of  the  Corinthian  order  ;  their 
fhafts  are  15  feet  eight  inches  in  circumference,  and  44 
in  height.  The  building  they  furround  is  an  oblong 
fquare,  the  front  of  which,  turned  towards  the  eaft, 
is  out  of  the  line  of  the  left  wing  of  the  great  court. 
To  reach  it  you  muft  crofs  trunks  of  columns,  heaps 
of  ftone,  and  a  ruinous  wall  by  which  it  is  now  hid. 
After  furmounting  thefe  obftacles  you  arrive  at  the 
gate,  where  yon  may  furvey  the  inclofure  which 
was  once  the  habitation  of  a  god  ;  but  inftead  of  the 
awful  fcene  of  a  proftrate  people  and  facrifices  offered 
by  a  multitude  of  priefts,  the  fky,  which  is  open  from 
the  falling  in  of  the  roof,  only  lets  in  light  to  ftiow  a 
chaos  of  ruins  covered  with  dull  and  weeds.  The 
walls,  formerly  enriched  with  all  the  ornaments  of  the 
Corinthian  order,  now  prefent  nothing  but  pediments 
of  niches  and  tabernacles,  of  which  almoft  all  the  fup- 
porters are  fallen  to  the  ground.  Between  thefe  niches 
is  a  range  of  fluted  pilafters,  whofe  capitals  fupport  a 
broken  entablature ;  but  what  remains  of  it  difplays  a 
rich  frize  of  foliage  refting  on  the  heads  of  fatyrs, 
horfes,  bulls,  &c.  Over  this  entablature  was  the  an- 
cient roof,  which  was  57  feet  wide  and  no  in  length. . 
The  walls  which  fupported  it  are  31  feet  high,  and 
without  a  window.  It  is  impoffible  to  form  any  idea 
of  the  ornaments  of  this^roof,  except  from  the  frag- 
ments lying  on  the  ground  ;  but  it  could  not  have  been 

richer 


BAL 


[     761     ] 


BAL 


Balbcc.     richer  than  the  gallery  of  the  periftyle  :  the  principal 
« '  remaining  parts  contain  tablets  in  the  form  of  lozen- 
ges, on  which  are  reprefented  Jupiter  feated  on  his. 
eagle  ;  Leda  careffed  by  the  fwan  ;  Diana  with  her 
bow  and  crefcent ;  and  feveral  bufts  which  feem  to  be 
figures  of  emperors  and  emprefTes.     It  would  lead  us 
too  far  to  enter  more  minutely  into  the  defcription  of 
this  aftonifliing  edifice.     The  lovers  of  the  arts  will 
find  it  defcribed  with  the  greater):  truth  and  accuracy 
in  a  work  publifhed  at  Loudon  in  1757  under  the  title 
of  Ruins  nf  Balbec.     This  work,  compiled  by  Mr  Ro- 
bert Wood,  the  world  owes  to  the  attention  and  libe- 
rality of  Mr  Dawkins,  who  in  17JI  vifited  Balbec 
and  Palmyra.    But  feveral  changes,  however,  have 
taken  place  fince  their  journey  :   for  example,  they 
found  nine  large  columns  {landing,  and  in  1784  Mr 
Volney  found  but  fix.     They  reckoned   29  at  the 
lefler  temple,  but  there  now  remain  but  20 ;  the  others 
have  been  overthrown  by  the  earthquake  of  1 759 .  It  has 
likewifefo  fhaken  the  walls  of  the  lefTer  temple,  thatthe 
flone  of  the  foffit,   or  crofs  ftone  at  the  top,  of  the 
gate  was  Aid  between  the  two  adjoining  ones,  and  de- 
fcended  eight  inches ;  by  which  means  the  body  of 
the  bird  fculptured  on  that  ftone  is  fufpended  detached 
from  its  wings  a^d  the  two  garlands  which  hung  from 
its  beak  aud  terminated  in  two  genii.     Nature  alone 
has  not  effected  this  devaftation  ;  the  Turks  have  had 
their  (hare  in  the  destruction  of  the  columns.     Their 
motive  is  to  procure  the  iron  cramps,  which  ferve  to 
join   the  feveral  blocks  of  which  each  column  is  com- 
pofed.     Thefe  cramps  anfwer  fo  well  the  end  intend- 
ed, that  feveral  of  the  columns  are  not  even  disjointed 
l»y  their  fall ;  one,  among  others,  as  Mr  Wood  ob- 
ferves,  has  penetrated  a  ftone  of  the  temple  wall  with- 
out giving  way ;  nothing  can  furpafs  the  workmanfhip 
of  thefe  columns ;  they  are  joined  without  any  cement, 
yet  there  is  not  room  for  the  blade  of  a  knife  between 
their  interftices.     After  fo  many  ages,  they  in  gene- 
ral ftill  retain  their  original  whitenefs.     But  what  is 
ftill  more  aftonifliing,  is  the  enormous  ftones  which 
compofe  the  Hoping  wall.     To  the  weft  the  fecond 
layer  is  formed  of  ftones  which  arc  from  28  to  35  feet 
long,  by  about  nine  in  height.     Over  this  layer,  at 
the  north-weft  angle,   there  are  three  ftones  which 
alone  occupy  a  fpace  of  1754.  feet;  viz.  the  firft  58 
feet  feven  inches :  the  fecond  58  feet  11,  and  the  third 
exactly  58  feet ;  and  each  of  thefe  are  12  feet  thick. 
Thefe  ftones  are  of  a  white  granite,  with  large  mining 
flakes  like  gypfe  j  there  is  a  quarry  of  this  kind  of 
ftone  under  the  whole  city  and  in  the  adjacent  moun- 
tain, which  is  open  in  feveral  places,  and  among  others 
on  the  right,  as  we  approach  the  city.     There  is  ftill 
lying  there  a  ftone,  hewn  on  three  fides,  which  is  69 
feet  two  inches  long,  12  feet  10  inches  broad,  and 
13  feet  three  in  thicknefs.     By  what  means  could  the 
ancients  move  thefe  enormous  mafles  ?  This  is  doubt- 
lefs  a  problem  in  mechanics  curious  to  refolve.     The 
inhabitants  of  Balbec  have  a  very  commodious  manner 
of  explaining  it,  by  fuppofing  thefe  edifices  to  have 
been  conftructed  by  Djenoun,  or  genii,  who  obeyed 
the  orders  of  King  Solomon  ;  adding,  that  the  motive 
of  fnch  immenfe  works  was  to  conceal  in  fubterraneous 
caverns  vaft  treafures,  which  ftill  remain  there.     To 
difcover  thefe,  many  have  defcended  into  the  vaults 
Vol.  II. 


which  range  under  the  whole  edifice  ;  but  the  inutility    aalhec. 

of  their  refearches,  added  to  the  opprefflons  and  ex-  ' * — 

tortions  of  the  governors,  who  have  made  their  fup- 
pofed  difcoveries  a  pretext,  have  at  length  difheartened 
them  ;  but  they  imagine  the  Europeans  would  be  more 
fuccefsful,  nor  would  it  be  poflible  to  perfuade  them 
but  what  we  are  poffefled  of  the  magic  art  of  deftroy- 
ing  talifmans.  It  is  in  vain  to  oppofe  reafon  to  igno- 
rance and  prejudice  :  and  it  would  be  no  lefs  ridicu- 
lous to  attempt  to  prove  to  them  that  Solomon  never 
was  acquainted  with  the  Corinthian  order,  which  was 
only  in  ufe  under  the  Roman  emperors.  But  their 
tradition  on  the  fubject  of  this  prince  may  fuggeft  three 
important  obfervations.  Firft,  That  all  tradition  re- 
lative to  high  antiquity  is  as  falfe  among  the  Orientals 
as  the  Europeans.  With  them,  as  with  us,  fads  which 
happened  100  years  before,  when  not  preferved  in 
writing,  are  altered,  mutilated,  or  forgotten.  To  ex- 
pect information  from  them  with  refpect  to  events  in 
the  time  of  David  or  Alexander,  would  be  as  abfurd 
as  to  make  inquiries  of  the  Flemifh  peafants  concern- 
ing Clovis  or  Charlemagne.  Secondly,  That  through- 
out Syria,  the  Mahometans,  as  well  as  the  Jews  and 
Chriftians,  attribute  every  great  work  to  Solomon : 
not  that  the  memory  of  him  ftill  remains  by  tradition 
in  thofe  countries,  but  from  certain  pafTages  in  the  Old 
Teftament ;  which,  with  the  gofpel,  is  the  fource  of 
almoft  all  their  tradition,  as  thefe  are  the  only  hiftori- 
cal  books  read  or  known  ;  but  as  their  expounders  are 
very  ignorant,  their  applications  of  what  they  are  told 
are  generally  very  remote  from  truth  :  by  an  error  of 
this  kind  they  pretend  Balbec  is  the  houfe  of  the  forejt 
of  Lebanon  built  by  Solomon  ;  nor  do  they  approach 
nearer  probability  when  they  attribute  to -that  king  the 
well  of  Tyre  and  the  buildings  of  Palmyra.  Thirdly, 
Thatthe  belief  in  hidden  treafures  has  been  confirmed 
by  difcoveries  which  have  been  really  made  from  time 
to  time.  It  is  not  many  years  fince  a  fmall  coffer  was 
found  at  Hebron  full  of  gold  and  filver  medals,  with 
an  ancient  Arabic  book  on  medicine.  In  the  country 
of  the  Druzes  an  individual  difcovered  likewife,  fome 
time  fince,  a  jar  with  gold  coin  in  the  form  of  a  cre- 
fcent ;  but  as  the  chiefs  and  governors  claim  a  right  to 
thefe  difcoveries,  and  ruin  thofe  who  have  made  them, 
under  pretext  of  obliging  them  to  make  reftoration, 
thofe  who  find  any  thing  endeavour  carefully  to  con- 
ceal it ;  they  fecretly  melt  the  antique  coins,  nay,  fre- 
quently bury  them  again  in  the  fame  place  where  they 
found  them,  from  the  fame  fears  which  caufed  their 
firft  concealment,  and  which  prove  the  fame  tyranny 
formerly  exifted  in.  thefe  countries. 

When  we  coniider  the  extraordinary  magnificence 
of  the  temple  of  Balbcc,  we  cannot  but  be  aftonifhed 
at  the  filence  of  the  Greek  and  Roman  authors.  Mr 
Wood,  who  has  carefully  examined  all  the  ancient  wri- 
ters, has  found  no  mention  of  it  except  in  a  fragment 
of  John  of  Antioch,  who  attributes  the  conftruclion 
of  this  edifice  to  Antoninus  Pius.  The  inferiptions 
which  remain  corroborate  this  opinion,  which  perfect- 
ly accounts  for  the  conftant  ufe  of  the  Corinthian  or- 
der, fince  that  order  was  not  in  general  ufe  before  the 
third  age  of  Rome  ;  but  we  ought  by  no  means  to  al- 
lege as  an  additional  proof  the  bird  fculptured  over 
the  gate  ;  for  if  his  crooked  beak,  large  claws,  and 
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the  caduceus  he  bears,  give  him  the  appearance  of  an 
eao-le,  the  raft  of  feathers  on  his  head,  like  that  of 
certain  pigeons,  proves  that  he  is  not  the  Roman  eagle: 
befides  that  the  fame  bird  is  found  in  the  temple  of 
Palmyra  ;  and  is  therefore  evidently  an  Oriental  eagle, 
confecrated  to  the  fun,  who  was  the  divinity  adored  in 
both  thefe  temples.  His  worlhip  exifted  at  Balbec  in 
the  moft  remote  antiquity.  His  ftatue,  which  refem- 
bled  that  of  Ofiris,  had  been  tranfported  there  from 
the  Heliopolis  of  Egypt,  and  the  ceremonies  with 
which  he  was  worfhipped  there  have  been  defcribed 
by  Macrobius,  in  his  curious  work  entitled  Saturnalia. 
Mr  Wood  fuppofes  with  reafon,  that  the  name  of 
Balbec,  which  in  Syriac  fignifies  City  of  Bal,  or  of 
the  fun,  originated  in  this  worlhip.  The  Greeks,  by 
naming  it  Heliopolis,  have  in  this  inftance  only  given 
a  literal  tranflation  of  the  oriental  word ;  a  practice  to 
which  they  have  not  always  adhered.  We  are  igno- 
rant of  the  ftate  of  this  city  in  remote  antiquity  ;  but 
it  is  to  be  prefumed,  that  its  fituation,  on  the  road 
from  Tyre  to  Palmyra,  gave  it  fome  part  of  the  com- 
merce of  thefe  opulent  capitals.  Under  the  Romans, 
in  the  time  of  Augullus,  it  is  mentioned  as  a  garrifon 
town  ;  and  there  is  ftill  remaining,  on  the  wall  of  the 
fouthera  gate,  on  the  right  as  we  enter,  an  infcription 
which  proves  the  truth  of  this,  the  words  kenturia 
prima,  in  Greek  characters,  being  very  legible.  One 
hundred  and  forty  years  after,  Antoninus  built  there 
the  prefent  temple,  inflead  of  the  ancient  one,  which 
was  doubtlefs  falling  into  ruins  :  but  Chriftianity  ha- 
ving gained  the  afcendency  under  Conftantine,  the 
modern  temple  was  neglected,  and  afterwards  convert- 
ed into  a  church  ;  a  wall  of  which  is  now  remaining, 
that  hid  the  fanctnary  of  the  idols.  It  continued  thus 
until  the  invafion  of  the  Arabs,  when  it  is  probable, 
tiiey  envied  the  Chriftians  fo  beautiful  a  building.  The 
church  being  lefs  frequented  fell  to  decay  ;  wars  fuc- 
ceeded  ;  and  it  was  converted  into  a  place  of  defence ; 
battlements  were  built  on  the  wall  which  furrounded 
it,  on  the  pavilions  and  at  the  angles,  which  ftill  fub- 
fift  ;  and  from  that  time,  the  temple,  expofed  to  the 
fate  of  war,  fell  rapidly  to  ruin.  The  ftate  of  the 
city  is  not  lefs  deplorable.  The  wretched  govern- 
ment of  the  emirs  of  the  houfe  of  Harfoufhe  had 
already  greatly  impared  it,  and  the  earthquake  of 
1759  completed  its  deftruction.  The  wars  of  the 
Emir  Youfef  and  Djezzar  have  rendered  it  flill  more 
deferted  and  ruinous.  Of  5000  inhabitants,  at  which 
number  they  were  eftimated  in  1751,  not  1200  are 
now  remaining  ;  and  all  thefe  poor,  without  induftry 
or  commerce,  and  cultivating  nothing  but  a  little  cot- 
ton, fome  maize,  and  water-melons. 

BALBINUS  (Decimns  Ccelius),  the  Roman  em- 
peror, being  cholen  by  the  fenate  in  237,  was  maflacred 
by  the  foldiers,  who  had  a  diflike  to  fuch  emperors  as 
were  elected  only  by  the  fenators.  This  prince  was  e- 
loquent,  and  wrote  pretty  good  verfes. 

BALBOA  (Vafco  Nugnes  de),  a  Caftilian  ;  a  cele- 
brated navigator,  and  one  of  the  firlt  difcoverers  of 
South  America.  He  was  beheaded  by  the  Spanifh 
governor  of  St  Mary,  through  jealoufy  of  his  growing 
reputation,  in  15 17,  aged  42. 

BALBUS  (Lucius  Cornelius  Theophanes),  was  born 
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at  Cadiz,  and  diftingtufhed  himfelf  by  his  valour  in  the 
war  carried  on  by  the  Romans  in  Spain  againft  Serto- 
rius  and  the  Lufitanians,  on  which  account  Pompey 
gave  him  the  privileges  of  a  Roman  citizen.  He  was  " 
conful  in  the  714th  year  of  Rome,  and  was  the  firlt  fo- 
reigner on  whom  that  dignity  was  conferred.  He  was 
the  friend  of  Pompey,  Casfar,  CralTus,  and  Cicero. — 
There  were  many  other  illuftrious  Romans  of  the  name 
of  Balbus. 

BALCONY,  in  architecture,  a  prefecture  in  the 
front  of  a  houfe,  or  other  building,  fupported  by  pillars 
or  confoles,  and  encompaffed  with  a  balultrade. 

BALDACHIN,  or  Baldaquin,  in  architecture, 
a  building  in  form  of  a  canopy,  fupported  by  pillars, 
and  frequently  ufed  as  a  covering  to  infulated  altars. 
Some  alio  life  the  term  baldachin  for  the  fhell  over  a 
door. 

BALDINUCCI  (Philip),  of  Florence;  a  cowioif- 
feur  in  the  polite  arts,  and  the  continuator  of  Vafar's 
lives  of  the  painters.     He  died  in  1696,  aged  72. 

BALDIVIA,  or  Valdivia,  a  fea-port  town  of 
Chili,  in  America,  belonging  to  the  Spaniards.  It  is 
lltuated  between  the  rivers  Callaculles  and  Portero, 
where  they  fall  into  the  South  Sea.  W.  Long.  80.  5. 
S.  Lat.  40.  y.  It  was  built  in  1551  by  the  Spaniih 
general  Baldivia,  from  whom  it  takes  its  name.  We 
may  judge  of  its  importance  from  the  fum  granted 
annually  by  the  king  for  maintaining  the  garrifon  and 
keeping  the  fortifications  in  repair,  being  no  lefs  than 
300,000  pieces  of  eight.  It  is  defended  by  four  ftrong 
caftles,  mounting  100  pieces  of  fine  brafs  cannon. 
Notwithftanding  which,  however,  as  the  garrifon  is 
compofed  moflly  of  tranfported  criminals,  on  whom  no 
dependance  can  be  placed,  and  generally  ill  fupplied 
with  ammunition,  &c.  it  could  make  but  a  poor  de- 
fence. In  1643  it  was  eafily  taken  by  the  Dutch,  who 
would  probably  have  maintained  their  conqueft  againft 
all  the  power  of  the  Spanifh  viceroy,  had  they  not  been 
obliged  to  relinquifli  it  through  ficknefs  and  famine. 
The  inhabitants  of  Baldivia  amount  to  about  2000. 
The  trade  is  lefs  confidcrable  than  formerly,  becaufe 
the  gold  mines  in  the  neighbourhood  are  fhut  up  ;  yet 
feveral  large  fhips  are  employed  in  the  trade  between 
this  port  and  that  of  Lima,  which  confifts  of  gold, 
corn,  hides,  and  fait  provifions,  which  are  exchanged 
for  (laves,  fugar,  chocolate,  and  European  commodi- 
ties and  manufactures. 

BALDNESS,  a  defect  of  hair,  chiefly  on  the  fmci- 
put.  It  differs  from  alopecia,  area,  ophiafis,  and  tinea, 
as  thefe  all  arife  from  fome  vice  in  the  nutritious  hu- 
mour ;  baldnefs,  from  the  defect  of  it.  When  the  eye- 
lids filed  their  hair,  it  is  called  a  ptilofis.  Among  the 
caufes  of  baldnefs,  immoderate  venery  is  reputed  one 
of  the  chief:  old  age  ufually  brings  it  on  of  conrfe. 
Some  will  have  the  proximate  caufe  of  baldnefs  to  be 
the  drynefs  of  the  brain,  and  its  fhrinkingfrom  the  cra- 
nium ;  it  having  been  obferved,  that  in  bald  perfons 
there  is  always  a  vacuity  or  empty  fpace  between  the 
ikull  and  the  brain. — Calvus,  bald-pate,  was  a  frequent 
term  of  reproach  among  the  Romans ;  among  whom 
this  defect  was  in  great  difcredit.  Hence  divers  arts  to 
conceal  it,  as  falfe  hair,  a  galericulus  contrived  on  pur* 
pofc.    The  later  Romans,  however,  feem  to  have  been. 
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Baldoc  reconciled  to  baldnefs  ;  for  we  find  among  them  a  kind 
of  officers,  or  fervants,  called  glabratores,  or  glabraril, 
whofe  bufmefs  was  10  take  oft" the  hair  from  all  parts, 
even  from  the  head.  In  an  ancient  iufcription,  there 
is  mention  of  one  Diophantus,  TI.  CiESARIS 
ornator  glabr.  that  is,  Ornator  Clabrarius. 

BALDOC,  a  town  of  Hertfordlhire,  in  England, 
chiefly  noted  for  its  trading  in  malt.  W.  Long.  o.  10. 
N.  Lat.  51.  5;. 

BALDOCK  (Ralph  de),  bifhop  of  London  in  the 
reigns  of  Edward  T.  and  II.  was  educated  at  Moreton- 
college,  in  Oxford  ;  became  dean  of  St  Paul's  ;  was 
afterwards  promoted  to  the  fee  of  London  ;  and  at  laft 
was  made  lord  high  chancellor  of  England.  He  had  a 
very  amiable  character  both  for  morals  and  learning  ; 
and  wrote  Hiftoria  Angllca,  or  An  Hiftory  of  the  Britifh 
Affairs  down  to  his  own  time  ;  and,  A  Collection  of  the 
Statutes  and  Conftitutions  of  the  church  of  St  Paul. 
Bifhop  Baldock  died  at  Stepney,  July  24.  1313. 

BALDWIN,  archbifhop  of  Canterbury,  was  born 
of  obfeure  parents  at  Exeter,  where  in  the  early  part 
of  his  life,  he  taught  a  grammar-fchool  ;  after  which, 
he  took  orders,  and  was  made  archdeacon  of  Exeter  : 
but  he  refigned  that  dignity,  and  became  a  Ciftertian 
monk  in  the  monaftery  of  Ford  in  Devonlhire,  of  which 
in  a  few  years  he  was  made  abbot.  In  the  year  1 180, 
he  was  confecrated  Bifhop  of  Worcefter.  In  1184,  he 
was  promoted  to  the  fee  of  Canterbury  by  Pope  Lu- 
cius III.  and,  by  his  fuccefTor  Urban  III.  was  ap- 
pointed legate  for  that  diocefe.  He  laid  the  founda- 
tion of  a  church  and  monaftery  in  honour  of  Thomas 
Becket,  at  Hackington,  near  Canterbury,  for  fecnlar 
j>riefts  ;  but,  being  oppofed  by  the  monks  of  Canter- 
bury and  the  Pope,  was  obliged  to  defift.  In  1190 
Tie  crowned  King  Richard  I.  at  Weftiriinfter;  and  foon 
after  followed  that  prince  to  the  holy  land,  where  he 
died  at  the  fiege  of  Ptolemais.  Giraldus  Cambrenfis, 
who  accompanied  him  in  this  expedition,  fays  he  was 
of  a  mild  difpofuion,  and  of  great  abftinence.  He 
wrote  various  tracts  on  religious  fubjects,  which  were 
collected  and  publifhed  by  Bertrand  Tiflter  in  1662. 

BALE  (John),  bifhop  of  OfTory  in  Ireland,  was 
born  at  Cove,  near  Dunwich  in  Suffolk,  in  the  year 
1495.  At  12  years  of  age  he  was  entered  in  the  mo- 
naftery of  Carmelites  at  Norwich,  and  was  thence  fent 
to  Jefbs-college  in  Oxford.  He  was  educated  a  Ro- 
man catholic,  but  was  converted  to  the  Proteftant  reli- 
gion by  Thomas  Lord  Wentworth.  On  the  death  of 
Lord  Cromwell,  favourite  of  Henry  VIII.  who  pro- 
tected him  from  the  perfecutions  of  the  Romifh  clergy, 
he  was  obliged  to  retire  into  the  Low  Countries,  where 
he  continued  eight  years.  Soon  after  the  acceflion  of 
Edward  VI.  he  was  recalled  ;  and  being  firft  prefented 
to  the  living  of  Bifhop's  Stockc  in  Hampfhire,  in  1552, 
he  was  nominated  to  the  fee  of  Oflbry.  During  his  re- 
fidence  in  Ireland  he  was  remakably  afliduous  in  pro- 
pagating the  Proteftant  doctrines  ;  but  to  very  little 
purpofe,  and  frequently  at  the  hazard  of  his  life.  Once, 
in  particular,  they  murdered  five  of  his  domeftics,  who 
were  making  hay  in  a  meadow  near  his  houfe  ;  and 
would  probably  have  done  the  fame  by  him,  if  the  fo- 
vereign  of  Kilkenny  had  not  come  to  his  affiftance  with 
100  horfe  and  300  foot.  On  the  acceffion  of  Queen 
Mary,  the  tide  of  oppofition  became  fo  powerful,  that, 


to  avoid  afTaflination/^he  cnib.'rked  for  Holland,  but 
was  very  unfortunate  in  his  efcape.  Firft  he  was  ta- 
ken by  a  Dutch  man  or"  war,  and  robbed  by  tie  enp-  , 
tain  of  all  his  effects.  Then,  being  forced  by  ftn  fs  ui" 
weather  into  St  Ive's  in  Cornwall,  he  was  confined  on 
fufpicion  of  treafon.  Being  however  releaftd  after  a 
few  days  confinement,  the  fhip  anchored  in  Dover 
road,  where  he  was  again  feized  on  a  falle  accnuuion. 
After  his  arrival  in  Holland,  he  was  kept  pri loner  for 
three  weeks,  and  at  length  obtained  his  liberty  011  pay- 
ing 30 1.  From  Holland  he  travelled  to  Bafil  in  Swit- 
zerland, where  he  continued  till  Queen  Elizabeth  a- 
fcended  the  throne.  After  his  return  to  England,  he 
was  in  1560  made  prebendary  of  Canterbury,  pro- 
bably not  choofing  to  return  to  his  former  fleck  of 
■wolves.  He  died  in  November  1565,  at  Canterbury, 
in  the  68th  year  of  his  age.  He  was  fo  fevere  a  writer 
againft  the  church  of"  Rome,  that  his  books  are  p.n  u- 
cularly  prohibited  in  the  expurgatory  indix  publilhed 
at  Madrid,  in  folio,  in  the  year  1667.  He  is  the  ear- 
lieft  dramatic  writer  in  the  Englifh  language, or  at  leaft 
author  of  the  firft  pieces  of  that  kind  that  we  find  in 
print.  Of  his  writings  in  that  way  no  fewer  than  21 
have  been  enumerated  ;  only  three  of  them,  however, 
have  been  feen  in  print,  viz.  1.  God's  Promifcs,  an  in- 
terlude ;  2.  St  John  Baptift,  an  interlude  ;  3.  Concern- 
ing the  Laws  of  Nature  corrupted  :  the  firft  of  which 
has  been  reprinted  by  Dodfley  in  the  firft  volume  of 
his  collection  of  old  plays,  and  the  only  coj>y  extant 
of  the  laft  is  preferved  in  St  Sepulchre's  library  in  Du- 
blin. As  to  the  reft,  they  are  mentioned  by  himfelf,  as 
his  own,  in  his  account  of  the  writers  of  Britain  before 
mentioned.  He  alfo  tranflated  the  tragedies  of  Pam- 
machius.  His  other  works  are  very  numerous  ;  but  the 
chief  is  his  catalogue  of  Britifh  Authors  :  a  book  of 
fome  merit,  as  it  contains  fome  information  which  is 
not  elfewhcre  to  be  found  ;  but  he  has  deftroyed  his 
credit  by  his  intemperate  Billingfgate  abufe  of  all  thole 
who  differed  from  him  in  religion.  The  authentic  part 
of  his  work  is  tranferibed  from  Leland.  The  title  of 
it  is,  Illuftrium  Majoris  Britannia  fa Hpturum  catalogue, 
a  Japheto  fanClijfiml  Noa  fillo  ad  an.Dom.  1557. 

BALE,  in  commerce.  Any  goods  packed  up  in  cloth, 
and  corded  round  very  tight,  in  order  to  keep  them 
from  breaking,  or  preferve  them  from  the  weather,  is 
called  a  bale. — A  bale  of  cotton  yarn  is  from  300  to 
400  weight  ;  of  raw  filk,  is  from  100  to  400  ;  of  lock- 
ram  or  dowlas,  either  three,  three  and  a  half,  or  four 
pieces. 

BALE-goods,  among  the  Englifh  merchants  are, 
all  fuch  as  are  imported  or  exported  in  bales  ;  but  the 
French  give  that  name  to  certain  hardwares,  and  o- 
ther  forts  of  merchandize,  which  come  to  Paris,  and 
are  commonly  made  by  bad  workmen  of  indifferent 
materials. 

BALEARES  insula,  or  the  Balearic  IJlands. 
The  apellation  is  commonly  derived  from  B«>.xsiv,  be- 
caufe  the  inhabitants  were  excellent  (lingers.  Bat 
iiochart  makes  the  name  of  Punic  or  Phoenician  origi- 
nal, as  were  the  people  :  Baal-jare,  a  mafter,  or  fkil- 
ful  at  throwing  ;  the  Phoenicians  and  Hebrews  being 
dexterous  at  the  ufe  of  the  fling.  The  Greeks  called 
thefe  iflands  Gymnefiae  (Strabo)  ;  becaufe  in  fummer 
the  inhabitants  went  naked  (Diodorus,  Livy),  orra- 
S  D  2  ther 
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Balearic  therbecaufe  only  armed  with  a  fling  in  war  (Hefychius). 
They  are  two  in  number,  the  Greater  and  the  Lefs, 
or  Major  and  Minor  ;  and  hence  the  modern  names 
'  Majorca  and  Minorca.  The  Major  is  diftant  from  the 
Minor  30  miles  to  the  weft,  in  length  40  miles,  and  in 
circuit  150  (Pliny).  They  were  fubdued  by  Qiiinius 
Metellus,  thence  furnamed  Balearicus,  in  the  year  120 
B.  C.  The  Baleares,  together  with  the  adjacent 
illands,  were  a  part  of  the  Provincia  Citerior  or  Tar- 
raconenfis,  and  of  the  refort  of  the  Conventus  Cartha- 
ginienfis  of  New  Carthage.  Thefe  iflands  are  called 
Choearades  by  Apollonius,  and  Choeradadcs  by  Strabo, 
i.  e.  "  rocky."    See  Majorca  and  Minorca. 

BALEARIC  islands.  See  the  preceding  ar- 
ticle. 

BALECHOU  (John  Jofeph),  a  very  celebrated 
and  well  known  French  engraver,  flourilhed  about 
1750.  He  died,  according  to  Bafan,  fome  few  years 
fince  at  Avignon.  This  extraordinary  artift  worked 
entirely  with  the  graver  ;  and  hs  was  perfectly  ma- 
iler of  that  inftrument.  The  clearnefs  of  his  ftrokes, 
and  the  depth  of  colour  which  he  produced,  are 
far  beyond  any  production  prior  to  his  own.  The 
two  large  plates  which  he  did  from  Vernet,  one  re- 
presenting zftorm,  the  other  a  calm,  muft  ever  be  con- 
sidered as  very  aftonifliing  exertions  of  the  artift.  They 
are  too  well  known,  and  too  much  admired,  to  need 
any  further  eulogium  ;  and  were  never  equalled,  until 
they  were  perhaps  furpafled  by  an  Englifhman,  Mr 
Woollet. 

BALEN    (Hendrick    Van),    hiftory    and  portrait 
painter,  was  born  at  Antwerp,  in   1560,    and  was  a 
difciple  of  Adam  Van  Oort  ;  but  he  quitted  that  ma- 
tter to  acquire  a  better  tafte  of  defign  and  compofition, 
by  purfuing  his  ftudies  at  Rome,  where  he  refided  for 
a  considerable  time.     He  copied  the  antiques  ;  he  at- 
tended to  the  works  of  the  moft  memorable  modern 
artifts  ;  and  at  his  return  to  his  own  country,  the  vifi- 
ble  improvement  of  his  tafte  recommended  him  to  the 
favour  and  efteem  of  the  ableft  judges  of  the  art.     He 
diftinguilhed  himfelf  by  a  good  manner  of  defigning, 
and  his  works  are  admitted  into  the  cabinets  of  the 
curious,    among  thofe  of  the  principal  painters.     He 
particularly  excelled  in  the  naked,  and  gave  to  his  fi- 
gures fo  much  truth,  roundnefs,   and  correftnefs  of 
outline,  that  few  of  his  cotemporaries  could  enter  into 
competition  with  him.     Several  fine  portraits  of  his 
hand  are  at  the  Hague  ;  among  which  there  is  one  a- 
dorned  with  allegorical  figures  of  Wifdom  and  Juftice, 
which  extorts  commendation  from  all  who  attentively 
conftder  it.     He  died  in  1632.     All  the  hiftorical  fob- 
jefts  painted  by  Van  Balen  have  abundant  merit.     His 
defigns  of  the  Deluge,  of  Mofes  ftriking  the  Rock, 
and  the  drowning  of  Pharaoh,  are  grand  and   noble 
compofitions.     Houbraken  obferves,  that  Van  Balen, 
■with  great  judgment,  hath  introduced  the  Ifraelites  in 
a  clear  light  in  the  back-ground,  but  the  Egyptians  in 
a  ftrong  fliadow  in  the  fore-ground,  which  had  a  very 
fine   effect ;  the  figures  being  well  defigned,  the  atti- 
tudes and  draperies  well  chofen,  and  the  number  of  the 
figures  being  very  confiderable.  Of  this  painter's  hand 
alfo,  the  judgment  of  Paris  is  accounted   a  mafterly 
performance;  in  which  the  figure  of  Venus  is  fo  ele- 
gantly defigned,  fo  full  of  life,  and  fo  round,  that  it 
feems  to  ftand  forth  from  the  furface.    The  landfcapes 


and  back-grounds  of  the  pi&ures  compofed  by  Van 
Balen,  were  generally  painted  by  the  Velvet  Breug- 
hel. 

BALEN  (John  Van),  painter  of  hiftory,  land- 
fcapes, and  boys,  was  born  at  Antwerp  in  161  r  ;  and 
derived  his  knowledge  of  the  art,  and  his  fine  tafte  of 
drawing  and  defign,  from  his  father  Hendrick  Van 
Balen  ;  but,  as  foon  as  he  had  made  a  competent  pro- 
grefs,  he  travelled  to  Rome,  and  lived  for  feveral  years 
in  that  and  other  cities  of  Italy.  There  he  acquired  a 
good  gufto  of  defign,  though  he  was  fometimes  incor- 
rect ;  and  his  particular  merit  was  fliown  in  his  naked 
figures  of  boys,  cupids,  nymphs  bathing  or  hunting, 
of  which  fubjecls  he  painted  a  confiderable  number  5 
and  he  procured  both  praife  and  riches  by  his  landfcapes 
and  hiftories.  His  pictures  were  well  handled,  his 
trees  touched  with  fpirit,  and  his  herbage  and  verdure 
looked  natural  and  lively.  The  carnations  of  his  fi- 
gures were  clear  and  frefh  ;  his  colouring  in  general 
was  tranfparent ;  and  the  airs  of  his  heads  were  in  the 
manner  of  Albano. 

BALES  (Peter),  a  very  extraordinary  perfon  in  his 
way,  and  fit  to  be  recorded  in  a  work  of  this  nature. 
He  was  a  moft  famous  mafter  in  the  art  of  Penmanfhip, 
or  fair  writing  ;  and  one  of  the  firft  inventors  (for 
there  feems  to  have  been  more  than  one)  of  (hort-hand 
writers.  He  was  born  in  IJ47,  and  is  ftyled  by  An- 
thony Wood  "  a  moft  dexterous  perfon  in  his  profef- 
fion,  to  the  great  wonder  of  fcholars  and  others  :" 
who  adds,  that  "  he  fpent  feveral  years  in  fciences  a- 
mong  the  Oxonians,  particularly  as  it  feems  in  Glou- 
cefter  hall  :  but  that  ftudy,  which  he  ufcd  for  a  diver- 
fion  only,  proved  at  length  an  employment  of  profit." 
He  is  recorded  for  his  (kill  in  micrography,  or  minia- 
ture-writing, in  Hollinfhed's  Chronicle,  anno  IJ75  ; 
and  Mr  Evelyn  alfo  hath  celebrated  his  wonderful  fkill 
in  this  delicate  operation  of  the  hand.  "  Hadrian  Ju- 
nius fpeaking  as  a  miracle  of  fomebody,  who  wrote  the 
Apoftle's  Creed,  and  the  beginning  of  St  John's  Gof- 
pel,  within  the  compafs  of  a  farthing  ;  what  would  he 
have  faid,"  fays  Mr  Evelyn,  "  of  our  famous  Peter 
Bales  ;  who  in  the  year  1575,  wrote  the  Lord's  Pray- 
er, the  Creed,  Decalogue,  with  two  lhort  prayers  in 
Latin,  his  own  name,  motto,  day  of  the  month,  year  of 
the  Lord,  and  reign  of  the  Queen,  to  whom  he  pre- 
fented  it  at  Hampton  Court,  all  of  it  written  within 
the  circle  of  a  fingle  penny,  inchafed  in  a  ring  and 
borders  of  gold  ;  and  covered  with  a  chryftal  fo  ac- 
curately wrought,  as  to  be  very  plainly  legible,  to  the 
great  admiration  of  her  Majefty,  the  whole  Privy  Coun- 
cil, and  feveral  ambafladors  then  at  Court  ?"  He  was 
farther  very  dexterous  in  imitating  hand-writing,  and, 
about  1586,  was  employed  by  Secretary  Walfingham 
in  certain  political  manceuvres.  We  find  him  at  the 
head  of  a  fchool,  near  the  Old  Bailey,  London,  in 
IJ90  ;  in  which  year  he  publilhed  his  "  Writing 
Schoolmafter,  in  three  parts  :  the  firft  teaching  fwift 
writing,  the  fecond,  true  writing,  the  third,  fair  wri- 
ting." In  1 59  J,  he  had  a  great  trial  of  fkill  in  the 
Black-friars  with  one  Daniel  Johnfon,  for  a  golden  pen 
of  20 1.  value,  and  won  it ;  and  a  contemporary  author 
farther  relates,  that  he  had  alfo  the  arms  of  Caligra- 
phy  given  him,  which  are  Azure,  a  Pen,  Or,  as  a  prize, 
at  a  trial  of  fkill  in  this  art  among  the  Beft  penmen  in 
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Baleftra,  Schoolmafter,"  which  was  in  fuch  high  reputation, 
Baley.  that  no  lefs  than  eighteen  copies  of  commendatory 
•  verfes,  compofed  by  learned  and  ingenious  men  of  that 
time,  were  printed  before  it.  Wood  fays,  that  he  was 
engaged  in  EfTex's  treafons  in  1600 ;  but  Wood  was 
miftaken :  he  was  only  engaged,  and  very  innocently 
•fo,  in  ferving  the  treacherous  purpofes  of  one  of  that 
Earl's  mercenary  dependents.  We  know  little  more 
of  this  curious  perfon,  but  that  he  feems  to  have  died 
about  the  year  1610. 

BALESTRA  (Antonio),  an  excellent  hiftorical 
painter,  was  born  at  Verona  in  1666.  At  the  age  of 
21  he  went  to  Venice,  where  he  entered  himfelf  in  the 
fchool  of  Antonio  Bellucci,  and  continued  for  three 
years  under  his  direction ;  but  from  thence  he  vifited 
Bologna  and  Rome,  and  at  the  latter  became  the  dif- 
ciple  of  Carlo  Maratti.  Under  the  tuition  of  fo  emi- 
nent a  genius,  he  made  a  very  great  proficiency,  and 
exerted  himfelf  for  fome  hours  of  each  day,  in  defign- 
ing  after  the  antiques,  after  Raphael,  Correggio,  An- 
nibal  Carracci  and  other  admired  painters ;  by  which 
conduct  he  fo  effectually  confirmed  his  tafte  and  free- 
dom of  hand,  that  he  obtained  the  prize  of  merit  in 
the  academy  of  St  Luke,  in  the  year  1694,  when  he 
was  only  28  years  of  age.  From  that  time  his  repu- 
tation was  eftablilhed,  and  he  received  fiifikient  en- 
couragement ;  being  engaged  to  work  for  mofl  of  the 
churches,  and  in  the  palaces  of  the  nobility,  and 
his  paintings  were  admired  in  every  part  of  Europe. 
His  ftyle  is  fweet  and  agreeable,  not  unlike  that  of 
Maratti;  and  the  judicious  obferve  in  the  works  of  Ba- 
leftra, a  certain  mixture  of  the  feveral  manners  of  Ra- 
phael, Correggio,  and  Carracci.  He  died  in  1740. 
In  the  Church  of  Santa  Maria  Mater  Domini  at  Ve- 
nice, there  is  one  of  the  moft  capital  performances  of 
Baleftra,  reprefenting  the  nativity  of  our  Saviour.  It 
is  defigned  in  a  grand  ftyle,  the  compofition  is  excellent, 
and  has  a  great  deal  of  graee.  The  heads  are  pecu- 
liarly fine;  and  the  whole  has  a  noble  effect,  with  re- 
markable harmony.  In  a  chapel  belonging  to  the 
church  of  S.  Geminiano,  in  the  fame  city,  there  is  a 
dead  Chrift  in  the  arms  of  the  Virgin,  painted  by  this 
mafterin  a  grand  tafte;  and  although  the  compofition 
confifts  but  of  a  few  figures,  they  are  finely  defigned  ; 
and  in  every  part  of  it  there  is  a  fufficient  merit  to  claim 
and  juftify  applaufe. 

BALEY  (Walter),  thefon  of  Henry  Baley  of  Warn- 
well  in  Dorfetlhire,  was  born  at  Potfham  in  the  fame 
county,  and  educated  at  Winchefter  fchool.  From 
thence  he  was  fent  to  Oxford  ;  and,  after  two  years 
probation,  was  admitted  perpetual  fellow  of  New  Col- 
lege in  the  year  15  jo.  Having  taken  his  degrees  in 
arts,  he  practifed  phylic,  and  in  1558  was  proctor  of 
the  univcrfity.  About  this  time  he  obtained  a  pre- 
bend of  Wells,  which  he  refigned  in  1579.  In  the 
year  1561  he  was  appointed  queen's  profeflbr  of  pby- 
fic,  in  1563  proceeded  doctor  in  that  Faculty,  and  af- 
terwards became  one  of  her  majelly's  phylicians  in  or- 
dinary. He  was  thought  fkilfnl  in  his  profeffion,  and 
had  confiderable  practice,  He  died  in  1 J92,  aged  63  ; 
and  was  buried  in  the  inner  chapel  of  New  College.  His 
works  are,  1.  Adifctiurfe  of  three  kinds  of  pepper  in  com- 
mon life,  1588,  8vo.  2.  Brief  treatife  of  the  preferva- 
tion  of  the  eye-light.  Firfl  printed  in  the  reign  of  E- 
lizabeth,  in  i2mo;  afterwards  at  Oxford  in  1616  and 


1654,  8vo.  3.  Direilions  for  health,  natural  and  ar- 
tificial ;  with  medicines  for  all  difeafes  of  the  eyes,  1626, 
4to.  4.  Explicatio  Caleni  de  potti  convalafcentium  etfe- 
num,  &c.  manufcript,  formerly  in  Lord  Aykfbnry's 
library. 

BALI,  an  ifiand  of  Afia,  in  the  Eaft-Indies,  form- 
ing the  north  fide  of  the  ftraits  of  Java,  through  which 
the  Eaft-India  mips  fometimes  return  from  China  to 
Europe:  but  the  paflage  is  commonly  difficult  on  ac- 
count of  contrary  winds.  The  ifiand  is  extremely  po- 
pulous, and  abounds  in  rice  and  other  productions  pro- 
per to  the  climate.  The  inhabitants  are  Pagans,  and 
very  warlike.     E.  Long.  115.  30.  S.  Lat.  Lat.  9.  o. 

BALIOL,  or  Balliol,  (Sir  John  de),  founder  of 
Baliol-college,  in  Oxford,  was  the  fon  of  Hugh  Baliol, 
of  Bernard's  caftle,  in  thediocefe  of  Durham  ;  and  was 
a  perfon  very  eminent  for  his  power  and  riches.  During 
the  contefts  and  wars  between  King  Henry  III.  and 
his  barons,  he  firmly  adhered  to  the  king.  In  1263, 
he  began  the  foundation  and  endowment  of  Baliol-col- 
lege, which  was  afterwards  perfected  by  his  widow. 
He  died  in  the  year  1269. 

Baliol,  Balliol,  orBoiLLiOL,  (John),  thebro- 
therof  Alexander  king  of  Scotland,  and  competitor 
with  Robert  Bruce  for  that  crown.     See  Scotland. 

BALISORE,  a  fca-port  town  of  Afia,  in  the  Eaft 
Indies,  to  the  northweft  of  the  bay  of  Bengal.  It  is 
about  four  miles  from  the  fea  by  land,  but  20  by  the 
river;  feated  in  a  very  fruitful  foil,  producing  rice, 
wheat,  aromatic  feeds,  tobacco,  &c.  The  inhabitants 
make  feveral  fort  of  ftiiffs  of  cotton,  filk,  and  a  kind  of 
grafs.  The  Englifh,  French,  and  Dutch,  have  fac- 
tories here ;  but  they  are  now  of  no  great  account. 
E.  Long.  8j.  20.  N.  Lat.  21.  30. 

BALISTES,  in  ichthyology,  a  genus  of  fifhes  be- 
longing to  the  order  of  amphibia  nantes.  The  charac- 
ters are  thefe  :  The  head  is  flat ;  there  are  eight  teeth 
in  each  fide,  and  the  two  anterior  ones  are  longeft  ;  in 
the  place  of  gills,  the  baliftes  has  an  aperture  imme- 
diately above  the  pectoral  fins;  the  body  is  flat,  the 
fcales  are  joined  together  by  the  fkin,  aiid  the  belly  is 
keeled.  The  fpecies  of  this  genus  are  eight,  viz. 
1.  The  monoceros,  whofe  head-fin  confifts  of  but  one 
ray,  and  the  tail-rays  are  carinated.  It  is  called  the 
unicorn-fifh  by  Catefby ;  who  informs  us,  that  the  guts 
of  this  fifh  are  full  of  fmall  fhells  and  coralline  fnb- 
ftances,  which  by  the  ftrength  and  hardnefs  of  itsjavvs 
it  is  enabled  to  grind  very  fmall.  Thefe  fiih,  he 
adds,  are  not  eat,  being  accounted  poifonous.  They 
moft  frequent  thofe  feas,  amongft  the  Bahama  ifiands, 
where  the  corals  are  in  great  plenty.  2.  The  hifpi- 
dus,  whofe  head-fin  is  nniradiated ;  and  there  is  a 
round  black  fpot  in  the  tail -fin.  The  body  is  rough,  and 
briftly  towards  the  tail.  The  fpine  or  horn  is  fituated 
between  the  eyes ;  the  fnout  is  fubulated  ;  and  inftead 
of  a  belly-fin,  it  has  a  jagged  fharp  fpine.  This  fpecies 
is  a  native  of  Carolina.  3.  The  tomentofus,  whofe 
head  fin  is  biradiated,  and  the  body  of  it  towards  the 
hind  part  is  hairy.  It  is  a  native  of  America.  4.  The 
papillofus,  has  a  biradiated  back-fin,  and  a  papillotis 
body.  5.  The  verrucofus,  has  a  triradiated  back-fin; 
and  the  tail  is  full  of  little  warts.  In  the  place  of  a 
belly -fin,  this  fpecies  has  a  large,  thick,  warty  ray.  It 
has  2J  fmall  reverfed  fharp  fpines  at  the  fide  of  the  tail, 
difpofed  in  fonr  rows.    It  is  a  native  of  India.    6.  The 
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Balivo,  acnleatus  has  a  triradiated  back-fin;  and  the  fpmes  of 
Balk,      the  tail  lean  upon  each  other.     It  is  alfo  a  native  of 

" — " '  India.     7.  The  vetula,  or  old  wife,  has  a  triradiated 

back-fin ;  the  belly-fin  is  longitudinal,  and  fomewhac 
carinated  ;  and  the  tail-fin  is  forked.  It  is  found  at 
Afcenfion  ifland.  8.  The  ringens,  has  a  triradiated 
back-fin;  there  are  three  folds  on  each  fide  of  the  head, 
and  the  tail-fin  is  forked.  This  fpecies  is  likewife 
found  at  Afcenfion  ifland. 

BALIVO  amovendo,  in  law,  was  a  writ  for  re- 
moving a  bailiff  from  his  office,  for  want  of  having  fuf- 
ficient  land  in  his  bailiwick  to  anfwer  the  king  and  his 
people,  according  to  the  ftatute  of  Weftminfter,  2 
reg.  Orig.  78. 

BALK,  among  builders,  is  fometimes  ufed  for  the 
fummer-beam  of  a  houfe ;  fometimes  for  the  poles  and 
rafters,  which  fupport  the  roofs  of  barns,  &c. ;  and 
fometimes  for  the  beams  ufed  in  making  fca-holds. 

Balk,  or  Balkh,  a  province  of  Great  Bwckharia  in 
Alia,  about  360  miles  long  and  250  broad,  fituated 
to  the  fouth  of  the  province  of  Samarkand,  and  to  the 
eaft  of  Bukharia  Proper.  It  is  the  lead  of  the  three 
provinces  that  make  up  what  is  called  Great  Buckharia ; 
but  being  extremely  fertile  and  well  cultivated,  the 
prince  draws  a  great  revenue  from  it.  The  country 
particularly  abounds  with  filk,  of  which  the  inhabitants 
make  pretty  manufactures.  The  Uzbecks  fubject  to 
the  khan  of  Balkh  are  the  mod  civilized  of  all  the  Tar- 
tars inhabiting  Great  Bukharia,  owing  probably  to 
their  commerce  with  the  Perfians :  they  are  likewife 
more  induftrious,  and  more  honefl,  than  the  reft ;  but 
in  other  refpedts  have  the  fame  cuftoms  with  the  reft 
of  the  Tartars.  The  province  is  fubdivided  into  feveral 
counties;  the  molt  remarkable  of  which  are  Khotlan 
or  Katlan,  Tokhareftan,  and  Badaglhan.  Its  chief 
cities  are  Balk,  Fariyab,  Talkhan,  Badaglhan,  and 
Anderab. 

Balk,  the  capital  of  the  abovementioned  province, 
fituated  on  the  frontiers  of  Perfia,  in  E.  Long.  65.  20. 
N.  Lat.  37.  o.  It  is  probably  the  ancient  Baclra, 
capital  of  the  kingdom  of  Bacfria;  and  is  faid  by  the 
Perfians  to  have  been  founded  by  Kay-umarraz  the 
firft  king  of  Perfia,  becaufe  he  met  his  brother  upon 
the  fpot  where  it  flood,  after  he  had  been  loft  for  a 
long  time  ;  balkhiden,  or  balghiden,  in  the  Perfic  lan- 
guage, fignifying  to  receive  and  embrace  a  -friend. 
The  firft  kings  of  Perfia  who  refided  in  the  province 
of  Media  or  Aderbijan,  confidered  this  city  as  one  of 
their  principal  frontiers  on  the  fide  of  Scythia.  In 
the  27th  year  of  the  Hegira,  of  Chrift  647,  Balk  was 
reduced  by  the  Arabs,  under  the  command  of  Abdal- 
lah  Ebn  Amer.  It  continued  fubjeft  to  Arab  princes 
till  the  year  of  the  Hegira  432,  of  Chrift  1041 ;  when 
it  was  reduced  by  Togrol  Beg,  the  Tangrolipix  of  the 
Greeks,  and  prince  of  the  Seljukian  dynafty.  It  was 
taken  by  Jenghiz  Khan,  A.  D.  1221,  who  with  his 
ufual  and  unparalleled  cruelty  caufed  all  the  inhabi- 
tants to  be  brought  without  the  walls  and  maflacred 
without  mercy.  In  1369,  Sultan  Hofein,  the  1  aft  of 
the  race  of  Jenghiz  Khan  was  driven  from  Balkh  by 
Tamerlane,  whofe  fucceflbrs  were  driven  out  by  the 
Uzbecks  in  the  ijth  century.  It  was  afterwards  re- 
deemed by  Shah  Ifmael  Sufi;  but  finally  wrefted  out 
of  his  hands  by  the  Uzbeck  Tartars,  between  whom 
and  the  Perfians  it  is  the  occafion  of  almoft  continual 


wars.  It  was,  not  long  fmce,  the  refidence  of  a  khan 
of  Tartars.  It  is  the  moft  confiderable  city  poflefled 
in  thefe  parts  by  the  Mahometan  Tartars,  is  large, 
well  built  and  populous,  the  houfes  confifting  for  the 
moft  part  of  ftone  or  brick.  The  fortifications  confift 
of  bulwarks  of  earth,  fenced  without  with  a  ftrong 
wall  high  enough  to  cover  the  foldiers  employed  in 
defence  of  thole  fortifications.  As  this  place  is  the 
refort  of  all  the  bufinefs  tranfacted  between  the  Indies 
and  Great  Bukharia,  trade  flourilhes  extremely  at 
Balkh  ;  efpecially  as  it  has  a  fine  river  palling  throngh 
its  fuburbs,  which  is  of  vaft  fervice  to  the  town.  This 
river  falls  into  the  Amu,  in  N.  Lat.  38.  30.  upon  the 
confines  of  Great  Bukharia  and  Kowarazm.  The 
khan's  palace,  or  caftle,  is  a  large  edifice  built  after 
the  oriental  manner;  and  confifts  almoft  entirely  of 
marble,  of  which  there  are  fine  quarries  in  the  neigh- 
bourhood. The  khan  of  Balk,  however,  was  obliged 
in  i739tofubmit  to  the  Perfians  under  Khouli  Kan  ; 
but  fmce  that  time  has  moft  probably  regained  his 
independency. 

BALKERS,  in  the  filhery,  perfons  placed  on  rocks, 
and  eminences  at  fea,  to  fpy  the  herring  droves,  and 
give  notice  to  the  filhermen,  by  waving  boughs,  what 
way  they  go,  and  where  they  may  be  found. 

BALL,  in  a  general  fenfe,  a  fpherical  and  round 
body,  whether  naturally  fo,  or  formed  into  that  figure 
by  art. 

Ball,  in  the  military  art,  comprehends  all  forts  of 
bullets  for  fire-arms,  from  the  cannon  to  the  piftol. 
Cannon-balls  are  of  iron;  mufket-balls,  piftol-balls, 
&c.  are  of  lead.  The  experiment  has  been  tried  of 
iron  balls  for  piftols  and  fufees;  but  they  are  juftly  re- 
jected, not  only  on  account  of  their  lightnefs,  which 
prevents  them  from  flying  ftraight,  but  becaufe  they 
are  apt  to  furrow  the  barrel  of  the  piftol,  &c. 

Ball  of  a  Pendulum,  the  weight  at  the  bottom.  In 
fhorter  pendulums,  this  is  called  the  bob. 

Ball,  in  pyrotechnics,  is  alfo  a  compofition  of  va- 
rious combuftible  ingredients,  ferving  to  burn,  fmoke, 
give  light,  &c.  In  this  fenfe  we  read  of  fire-balls, 
light-balls,  fmoke-balls,  ftink-balls,  fky-balls,  water- 
balls,  land-balls. 

Ball,  among  the  Comifli  miners,  fignifies  a  tin- 
mine. 

Ball,  among  printers,  a  kind  of  wooden  tunnel 
fluffed  with  wool,  contained  in  a  leather  cover,  which 
is  nailed  to  the  wood,  with  which  the  ink  is  applied  on 
the  forms  to  be  wrought  off".     See  Printing. 

Horfe-BALLS,  among  farriers.  Horfes  have  a  very- 
nice  tafte;  it  is  therefore  proper  to  give  the  more  dis- 
agreeable drugs  in  the  form  of  balls,  and  to  make 
drenches  of  the  more  palatable.  Balls  ihould  be  of  an 
oval  fhape,  not  exceeding  the  fize  of  a  pnllets  egg; 
and  Ihould  be  dipped  in  iweet  oil  to  make  them  flip 
down  the  eafier.  Some  horfes  have  a  ftrait  gullet, 
which  makes  them  very  averfe  to  a  ball  being  thruil 
down  their  throats ;  fuch  horfes  had  better  have 
drenches  given  them,  or  their  medicines  maybe  mix- 
ed with  bran,  or  in  their  malhes.  See  Farriery, 
Paffrm. 

Ball  Vein,  in  mineralogy,  a  name  given  by  the 
miners  of  Suflex  to  a  fort  of  iron  ore,  common  there, 
and  wrought  10  confiderable  advantage.  It  yields  not 
any  great  quantity  of  metal,  but  what  it  has  runs  freely 
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Ball-     in  the  fire ;  it  is  ufually  found  in  loofc  mattes,  not  in 

w '  the  form  of  a  ftratum,  and  is  often  covered  with  one 

or  more  crufts.  It  generally  contains  fome  fparkling 
particles;  and  is  ufually  of  a  circular  form  in  the  per- 
fect mafles,  thickeft  in  the  middle,  and  gradually  thin- 
ner as  it  approaches  the  fides.  The  ores  of  SufTex  in 
general  are  poor,  but  they  require  very  little  trouble 
in  the  working ;  fo.that  a  considerable  profit  is  made 
annually  from  them. 

Ball  and  Socket  is  an  inftrument  made  of  brafs, 
with  a  perpetual  fcrew,  fo  as  to  move  horizontally,  ver- 
tically, and  obliquely ;  and  is  generally  ufed  for  the 
managing  of  furveying  and  aftronomical  inftruments. 

Puff-BALL,  the  Englifh  name  of  the  lycoperdon. 
See  Lycoperdon. 

Martial  Balls,  in  pharmacy,  are  a  mixture  of  fil- 
ings of  iron  and  cream  of  tartar,  formed  into  a  folid 
confidence  and  form  of  a  ball,  which  is  ufed  to  im- 
pregnate water  or  other  liquids  with  iron  diffblved  by 
the  tartareous  acid.  To  make  thefe  balls,  one  part  of 
filings  of  iron  and  two  parts  powdered  cream  of  tartar 
are  mixed  well  together,  and  put  into  an  earthen  or 
iron  veffel  with  fome  water.  The  mixture  is  to  be  ftir- 
red  from  time  to  time  till  it  becomes  almoft  dry;  and 
then  it  is  to  receive  more  water,  and  to  be  Stirred  as 
before.  This  treatment  is  to  be  continued  till  it  ac- 
quires, when  nearly  dry,  fomewhat  of  the  confidence 
and  tenacity  of  foftened  rofin.  Then  it  is  to  be  rolled 
up  in  the  form  of  a  ball,  which  is  generally  kept  tied 
up  in  a  rag;  and  when  intended  to  be  ufed,  it  is  to 
be  infufed  in  water,  till  it  gives  fome  colour  to  that 
liquid.  The  infufion  of  martial  balls  is  tonic,  vulne- 
rary, difcutient  and  aperitive  ;  and  is  employed  both 
'  See  Iron,  internally  and  externally*.  Iron  being  foluble  in  all 
acids,  is  attacked  in  this  preparation  by  the  tartareous 
acid,  which  reduces  it  to  a  kind  of  neutral  fait  not 
cryftallizable.  This  fait  would  remain  liquid,  and 
would  form  a  foluble  martial  tartar,  called  tartari/ed 
tinBure  of  Mars.  If  proper  proportions  of  filings  of 
iron  and  cream  of  tartar  be  ufed,  and  treated  long  e- 
nough  for  an  entire  and  complete  combination,  nothing 
would  be  obtained  but  a  liquor  or  magma,  which  could 
not  be  preferved  in  a  folid  form,  but  would  be  continu- 
ally moiit.  Therefore,  in  the  martial  ball  there  is  a 
good  deal  of  the  cream  of  tartar  and  filings  of  iron 
not  combined  together,  by  which  its  folidity  is  pre- 
ferved. 

Mercurial  Balls,  in  pharmacy,  are  an  amalgam  of 
mercury  and  tin,  Sufficiently  folid  to  be  moulded,  and 
to  preferve  a  given  form.  The  method  of  making 
them  is  by  adding  mercury  to  melted  tin,  and  pour- 
ing the  fluid  mafs  into  a  round  hollow  mould. — Thefe 
balls  are  employed  to  purify  water,  in  which  they  are 
boiled;  for  which  purpofe  travellers  often  carry  fome 
along  with  them.  Nothing,  however,  can  be  more 
pernicious  than  fuch  a  practice,  Should  the  water  contain 
any  nitrous  acid,  which  it  very  often  does. 

Balls  of  Silk  worms  and  Spiders,  axe  little  cafes 
or  cones  of  filk,  wherein  thofe  infects  depofite  their 
eggs.  Spiders  are  extremely  tender  of  their  balls, 
which  they'carry  about  with  them  adhering  to  the  pa- 
pillae about  their  anus.  Grew  mentions  balls  or  bags 
ef  a  fpecies  of  filk-worms  in  Virginia,  as  big  as  hens 
tggs,  and  containing  each  four  aurtlias. 

Zoologists  fpeak  of  a  fort  of  balls  of  hair  covered 
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over  with  a  fmooth  mining  coat,  or  fhell  found  in  the 
flomachs  of  oxen,    cows,  calves,  liorfes,  fheep,   and  v 
goats.     See  the  article  Bezoar. 

Balls  of  Fire,  in  meteorology.  See  Fire  (Balls 
of). 

Balls  in  electricity,  are  two  pieces  of  cork,  or  pith 
of  elder,  nicely  turned  in  a  lathe  to  the  fize  of  a  fniall 
pea,  and  fufpended  by  fine  linen  threads;  intended  as 
electrometers,  and  of  excellent  ufe  to  difcover  fmall 
degrees  of  electricity,  to  obferve  the  changes  of  it  from 
pofitive  to  negative,  and  vice  verfa ;  and  to  eStimat© 
the  force  of  a  fhock  before  the  discharge,  fo  that  the 
operator  fhould  always  be  able  to  tell  very  nearly  be- 
fore the  difcharge,  by  knowing  how  high  he  has  charg- 
ed his  jars,  what  the  explofion  will  be. 

Fire-BALLS,  are  bags  of  canvas  filled  with  gun- 
powder, fulphnr,  faltpetre,  pitch,  &c.  to  be  thrown  by 
the  foldiers,  or  out  of  mortars,  in  order  to  fire  the  houfes 
incommoding  trenches,  advanced  polls,  or  the  like. — 
The  Greeks  had  divers  kinds  of  fire-balls, or  nt/fo/2o*o< 
>u9«;;  one  kind  called  more  particularly,  o-Kwnt\itt,  or 
a-nuraxiAs,  made  of  wood,  fometimes  a  foot,  or  even 
a  cubit  long ;  their  heads  being  armed  with  Spikes  of 
iron,  beneath  which  were  hemp,  pitch,  and  other 
combustibles,  which  being  fct  on  fire,  they  were  caft 
among  the  enemy.  The  preparations  of  fire-balls, 
among  the  moderns,  confift  of  feveral  operations,  viz. 
making  the  bag,  preparing  the  composition,  tying, 
and,  laftly,  dipping  the  ball.  i.  The  bags  for  this 
purpofe  are  either  oval  or  round.  2.  The  compofition 
wherewith  fire-balls  are  filled  is  various:  To  ten 
pounds  of  meal-gunpowder  add  two  of  faltpetre,  one 
of  fulphur,  and  one  of  colophony;  or,  to  fix  pounds 
of  gunpowder,  add  four  of  faltpetre,  four  of  fulphur, 
one  of  powdered  glafs,  half  a  pound  of  antimony,  as 
much  camphor,  an  ounce  of  Sal-ammoniac,  and  four 
of  common  fait,  all  pulverifed.  Sometimes  they  even  fill 
fire-balls  with  hand  granadoes.  3.  For  tying  the  fire- 
balls, they  prepare  two  iron  rings,  one  fitted  round  the 
aperture,  where  the  ball  is  to  be  lighted,  the  other 
near  its  bafe.  A  cord  is  tied  to  theft  rings  in  fuch  a 
manner,  as  that  the  feveral  turns  reprefent  femicircles 
of  the  fphere  cutting  the  globe  through  the  poles :  over 
the  cords,  extended  according  to  the  length  of  the  ballr 
others  are  tied,  cutting  the  former  at  right  angles,  and 
parallel  to  each  other,  making  a  knot  at  each  interjec- 
tion :  laftly,  after  putting  in  a  leaden  bullet,  the  reft 
of  the  fpace  is  filled  with  tow  or  paper.  4.  Thus  com- 
pleted, the  fire-ball  remains  to  be  dipped  in  a  compo- 
fition of  melted  pitch  four  pounds,  colophony  two,  and 
linfeed  oil  or  oil  of  turpentine  two;  after  dipping,  they 
cover  it  round  with  tow,  and  dip  again,  till  it  be  brought 
tothejuft  diameter  required. 

Light-BALLS,  are  fuch  as  diffufe  an  intenfe  light 
around  ;  or  they  are  balls  which,  being  caft  out  of  the 
hand  or  a  mortar,  burn  for  fome  time,  and  illuminate 
the  adjacent  parts.  1.  Luminous  or  light-balls  for 
the  hand,  are  made  of  ground  powder,  faltpetre, 
brimftonc,  camphor,  and  borax,  all  fprinkled  with  oil, 
and  moulded  into  a  mafs  with  fuet  ;  and  this  is  wrap- 
ped up  in  tow,  with  a  fhcet  of  ftrong  paper  over  it. 
To  fire  it,  they  make  a  hole  into  it  with  a  bodkin,  in- 
to which  they  put  fome  priming  that  will  burn  flow. 
Its  ufe  is  to  be  caft  into  any  works  they  would  difcover 
in  the  night-time.     2.  For  the  larger  light-balls,  or 
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Ball      thofe  to  be  thrown  to  a  greater  diftance,  they  melt 
II         equal  quantities  of  fulphur,  turpentine,  and  pitch  ;  and 
Ballad.     herein  <jjp  an  earthen  or  ftone-ball,  of  a  diameter  much 
M      '  lefs  than  that  of  the    mortar  out  of  which  the  fire- 
ball is  to  be  call ;  then  rolling  it  in  gun-powder,  and 
covering  it  round  with  gauze,  they  dip  it  again,  and 
repeat  the  reft  till  it  come  to  fit  the  cavity  of  the 
mortar:    laftly,    they    fprinkle   it  around  with  gun- 
powder.    This,  being  once  kindled,  will  ftrongly  il- 
luminate all  around  the  place  where  it  is  thrown,  and 
give  opportunity  to  examine  the  ftate  and  condition 
thereof. 

Smoke  or  Dark  Balls,  thofe  which  fill  the  air  With 
fmoke,  and  thus  darken  a  place  to  prevent  difcoveries. 
To  prepare  a  darkening  ball,  make  an  oval  or  fpheri- 
calbag,  melt  rofin  over  the  coals,  and  add  an  equal 
part  of  faltpetre  not  purified,  alfo  of  fulphur,  and  a 
fifth  part  of  charcoal.  The  whole  being  well  incorpo- 
rated, put  in  tow  firft  fhred,  and  fill  the  bags  with 
this  compoiit  ion,  and  dip  it  after  the  fame  manner  as  a 
"    fire-ball. 

Stink-BALLS,  thofe  which  yield  a  great  flench  where 
fired  to  annoy  the  enemy.  Their  preparation  is  thus : 
Melt  ten  pounds  of  pitch,  fix  of  rofin,  twenty  of  falt- 
petre, eight  of  gun-powder,  and  four  of  colophony ;  to 
thefe  add  two  of  charcoal,  fix  of  horfe-hoofs  cut 
fm all,  three  of  affafcetida,  one  of  ftinking-faracen, 
and  any  other  ofFenfive  ingredients.  The  reft  as  in 
the  former. 

Sky-BALLS,  thofe  caft  on  high  out  of  mortars,  and 
which,  when  arrived  at  their  height,  burfting  like 
rockets,  afford  a  fpedtacle  of  decoration.  Sky-balls 
are  made  of  a  wooden  fhell,  filled  with  various  compo- 
fitions  particularly  that  of  the  ftars  of  rockets.  Thefe 
are  fometimes  intermixed  with  crackers  and  other com- 
buftibles,  making  rains  of  fire,  &c. 

Water-BALLS,  thofe  which  fwim  and  burn  a  confi- 
derable  time  in  the  water,  and  at  length  burft  therein. 
Thefe  are  made  in  a  wooden  fhell,  the  cavity  of  which 
is  filled  with  refined  faltpetre,  fulphur,  faw-duft  boiled 
in  water  of  faltpetre,  and  dried ;  to  which  fometimes 
other  ingredients  are  added,  as  iron-filings,  Greek 
pitch,  amber  dull,  powdered  glafs,  and  camphor.  I  he 
ingredients  are  to  be  ground,  mixed  up,  and  raoiftened 
with  linfeed  oil,  nut  oil,  olive  oil,  hempfeed  oil,  or  pe- 
trol. At  the  bottom  is  placed  an  iron  coffin,  filled 
with  whole  gunpowder,  that  the  ball  may  at  laft  burft 
with  a  greater  noife :  and,  laftly,  the  ball  is,  by  the 
addition  of  lead  or  otherwife,  made  of  the  fame  fpeci- 
fic  gravity  with  water. 

Land-BALLS  are  thofe  which,  being  thrown  out  of 
a  mortar,  fall  to  the  ground,  burn,  and  burft  there. 
The  ingredients  are  much  the  fame  as  in  the  water- 
balls,  only  the  fpecific  gravity  is  not  attended  to. 

BALLAGHAN,  a  town  of  Ireland,  in  the  coun- 
ty of  Sligo,  and  province  of  Connanght.  W.  Long. 
9.  jo.  N.  Lat.  53.  48. 

BALLAN,  a  town  of  France,  in  the  diocefe  of 
Mons,  with  the  title  of  a  marquifate,  feated  on  the 
river  Orne.     E.  Long.  o.  20.  N.  Lat.  48.  10. 

BALLAD,  a  kind  of  fong,  adapted  to  the  capa- 
city of  the  lower  clafs  of  people ;  who,  being  mightily 
taken  with  this  fpecies  of  poetry,  are  thereby  not  a 
little  influenced  in  the  conduft  of  their  lives.     Hence 


we  find,  that  feditious  and  defigning  men  never  fail  to    Ballaft. 
fpread  ballads  among  the  people,  with  a  view  to  gain  v— ~* 
them  over  to  their  fide. 

BALLAST,  an  heavy  matter,  as  ftone,  gravel, 
iron,  Sec.  thrown  into  the  hold  of  a  fhip,  in  order  to 
make  her  fink  a  proper  depth  in  the  water,  that  fhe 
may  be  capable  of  carrying  a  fufficient  quantity  of  fail 
without  overfetting. 

There  is  often  great  difference  in  the  proportion  of  * 

ballaft  required  to  prepare  fhips  of  equal  burden  for  a 
voyage  ;  the  quantity  being  always  more  or  lefs  ac- 
cording to  the  fharpnefs  or  flatnefs  of  the  fhip's  bot- 
tom, which  feamen  call  the  floor. 

The  knowledge  of  ballafting  a  fliip  with  propriety, 
is  certainly  an  article  that  deferves  the  attention  of  the 
fkilful  mariner :  for  although  it  is  known,  that  fhips  in 
general  will  not  carry  a  fufficient  quantity  of  fail  till 
they  are  laden  fo  deep  that  the  furface  of  the  water 
will  nearly  glance  on  the  extreme  breadth  amidfhips, 
yet  there  is  more  than  this  general  knowledge  re- 
quired ;  fince,  if  fhe  has  a  great  weight  of  heavy  bal- 
laft, as  lead,  iron,  &c.  in  the  bottom,  it  will  place  the 
centre  of  gravity  too  low  in  the  hold ;  and  although 
this  will  enable  her  to  carry  a  great  fail,  fhe  will  ne- 
verthelefs  fail  very  heavily,  and  run  the  rifkof  being 
difmafted  by  her  violent  rolling. 

To  ballaft  a  fhip,  therefore,  is  the  art  of  difpofing 
thofe  materials  fo  that  fhe  may  be  duly  poifed,  and 
maintain  a  proper  equilibrium  on  the  water,  fo  as  nei- 
ther to  be  too  ft  iff  nor  too  crank,  qualities  equally  per- 
nicious :  as  in  the  firft,  although  the  fhip  may  be  fit- 
ted to  carry  a  great  fail,  yet  her  velocity  will  not  be 
proponionably  increafed;  whilft  her  mafts  are  more 
endangered  by  her  fudden  jerks  and  exceflive  labour- 
ing: and  in  the  laft,  fhe  will  be  incapable  of  carrying 
fail,  without  the  rifk  of  overfetting. 

Stiffmfs,  in  ballafting,  is  occafioned  by  difpofing  a 
great  quantity  of  heavy  ballaft,  as  lead,  iron,  &c.  ia 
the  bottom,  which  naturally  places  the  centre  of  gra- 
vity very  near  the  keel ;  and  that  being  the  centre,  a- 
bout  which  the  vibrations  are  made,  the  lower  it  is 
placed,   the  more  violent  will  be  the  motion  of  rolling. 

Cranknefi,  on  the  other  hand,  is  occafioned  by  hav- 
ing too  little  ballaft,  or  by  difpofing  the  fhip's  lading 
fo  as  to  raife  the  centre  of  gravity  too  high,  which  alfo 
endangers  the  maftin  carrying  fail  when  it  blows  hard  : 
for  when  the  mafts  lofe  their  perpendicular  height,  they 
ftrain  on  the  fhronds  in  the  nature  of  a  lever,  which 
encreafes  as  the  fine  of  their  obliquity ;  and  a  fhip  that 
lofes  her  mafts  is  in  great  danger  of  being  loft. 

The  whole  art  of  ballafting,  therefore,  confifts  in 
placing  the  centre  of  the  gravity  to  correfpond  with 
the  trim  and  fhape  of  the  veftel,  fo  as  neither  to 
be  too  high  nor  too  low ;  neither  too  far  forward 
nor  too  far  aft,  and  to  lade  the  fhiji'fo  deep,  that  the 
furface  of  the  water  may  nearly  rife  to  the  extreme 
breadth  amidfliips;  and  thus  fhe  will  be  enabled  to 
carry  a  good  fail,  incline  but  little,  and  ply  well  to  the 
windward. 

Ships  are  faid  to  be  In  ballaft  when  they  have  no 
other  loading.  Matters  of  vefTels  are  obliged  to  declare 
the  quantity  of  ballaft  they  bear,  and  to  unload  it  at 
certain  places.  They  are  prohibited  unloading  their 
ballaft  in  havens,  roads,  &c.  the  negled:  of  which  has 
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Balbtoons  mined  many  excellent  ports. — Ships  and  veflels  taking 

.  II         in  ballait  in  the  river  Thames,  are  to  pay  fo  much  a 

Balliconnel  tun  t0    Trinity-houfe,    Deptford  ;  who    lhall  employ 

""'  ballaStmen,  and  regulate  them  ;  and  their  lighters  to 

be  marked,  &c.  on  pain  of  10 1. 

BALLATOONS,  large  heavy  luggage-boats  ufed 
for  carrying  wood  by  the  river  from  Aitracan  and  the 
Cafpian  fea  from  Mofcow.  Thefe  will  carry  from  100 
to  200  ton,  and  have  from  100  to  120  men  employed 
to  row  and  tow  them  along. 

BALLENDEN  (Sir  John),  a  Scottifh  poet,  in 
the  reign  of  James  V.of  Scotland,  was  defccnded  from 
an  ancient  family  in  that  kingdom.  His  father,  Mr 
Thomas  Ballenden  of  Auchinoul,  was  director  to  the 
chancery  in  the  year  1540,  and  clerk-regifter  in  1 J41. 
Where  our  poet  was  educated,  we  are  not  informed  ; 
but  from  one  of  his  poems  we  learn,  that  in  his  youth 
he  had  fome  employment  at  the  court  of  king  James  V. 
and  that  he  was  in  great  favour  with  that  prince.  Ha- 
ving taken  orders,  and  being  created  doctor  of  divinity, 
at  the  Sorbonne,  he  was  made  canon  of  Rofs,  and  arch- 
deacon of  Murray.  He  likewife  obtained  the  place  of 
clerk-regifter,  but  was  afterwards  deprived  of  that  em- 
ployment by  the  factions  of  the  times ;  however,  in 
the  fucceeding  reign,  of  Mary,  he  recovered  that  office, 
and  was  one  of  the  lords  of  feifion.  Being  a  zealous 
papift,  he,  in  conjunction  with  DrLaing,  was  extremely 
ailiduous  in  retarding  the  progrefs  of  the  reformation  ; 
till  at  last,  finding  the  opposition  too  powerful,  he  quit- 
ted Scotland,  and  went  to  Rome,  where  he  died  in  the 
year  1550.  He  is  generally  efteemed  one  of  the  beft 
Scottifh  poets  of  that  age.  His  works  are,  1.  The 
hijlory  and  chronicles  of  Scotland  of  Hector  Boeis  (Boe- 
thius),  tranjlated by  Mr  John  Ballenden,  Edinb.  1536. 
This  is  not  a  mere  traflation,  Ballenden  having  cor- 
rected feveral  miftakes  of  his  author,  and  made  large 
additions.  It  is  in  folio,  and  black  letter.  2.  Cofmo- 
graphy  to  the  hijlory  of  Scotland,  with  a  poetical  proem. 
3.  A  defcription  of  Albany.  4.  Tranflation  of  Boethius's 
defcription  of  Scotland.  5.  Epiflles  to  king  James  V. 
Bale  fays  he  had  feen  thefe  letters.  6.  Several  poems 
in  Carmichael's  collection  of  Scottifh  poems  ;  befides 
many  others  in  manufcript,  in  private  libraries  in  Scot- 
land. 7.  Virtue  and  vyce,  a  poem  addrerfed  to  king 
James  V. 

BALLET,  Balet,  orBALETTO,  a  kind  of  dra- 
matic poem,  reprefenting  fome  fabulous  action  or  fub- 
jedt  divided  into  feveral  entries  ;  wherein  feveral  per- 
sons appear,  and  recite  things  under  the  name  of  fome 
deity,  or  other  illuftrious  character. 

Ballet  is  more  particularly  ufed  for  a  kind  of  comic 
dance,  confifting  of  a  feries  of  feveral  airs  of  different 
kinds  of  movements,  which  together  reprcfent  fome  fub- 
ject  or  action.  They  are  performed  chiefly  by  mafks 
reprefenting  fylvans,  tritons,  nymphs,  fhepherds,  and 
the  like  ;  and  conlift  of  three  parts,  the  entry,  figure, 
and  the  retreat.  The  word  is  of  Greek  origin,  formed 
from  /3a\xs;v,  jacere,  to  calt,  throw,  or  tofs  ;  whence 
alio  in  writers  of  the  middle  age,  we  find  ballationes 
for  faltationes,  dancings  ;  and  ballare  for  faltare,  to 
.lance. 

BALLIAGE,  or  Bailiace,  in  commerce,  a  fmall 
hity  paid  to  the  city  of  London  by  aliens,  and  even 
denizens,  for  certain  commodities  exported  by  them. 

BALLICONNEL,  a  town  of  Ireland,  in  the  coun- 
Voi.  II. 


ty  of  Cavan,  and  province  of  Ulfter.     W.  Long.   7.  Balliftua- 
4J.  N.  Lat.  54.  6.  «cn 

BALLISHANNON,    a  large  town  of  .Ireland,  in         II 
the  county  of  Donegal,  or  Tyrconnel,  with  a  good  , BaUoc"- 
haven.    W.  Long.  8.  2j.  N.  Lat.  54.  25. 

BALLISTA,  a  machine  ufed  by  the  ancients  for 
Shooting  darts  ;  it  refcmbledin  fome  meafure  our  crofs- 
bow.  The  word  is  Latin,  fignifying  a  crofs-bow  ;  and 
is  derived  foom  the  Greek,  jg«x\«,  to  /hoot,  or  throvj. 
Vegetius  informs  us,  that  the  ballilta  difcharged 
darts  with  fuch  rapidity  and  violence,  that  nothing 
could  refift  their  force  :  and  Athenoeus  adds,  that  Agi- 
ftratus  made  one  of  little  more  than  two  feet  in  length, 
which  (hot  darts  500  paces. 

In  Plate  XCVII.  is  reprefented  the  ballifta  ufed  in 
fieges,  according  to  the  chevalier  Folard :  2,  2,  the  bafc 
of  the  ballifta ;  3,  4,  upright  beams  ;  5,  6,  tranfverfc 
beams ;  7,  7,  the  two  capitals  in  the  upper  tranfverfc 
beam,  (the  lower  tranfverfe  beam  has  alfo  two  Similar 
capitals,  which  cannot  be  feen  in  this  tranfverfc  figure); 
9,  9,  two  pofts  or  fupports  for  Strengthening  the  iranf- 
verl'c  beams  ;  10,  10,  two  fkains  of  cords  fattened  to 
the  capitals;  11,  11,  two  arms  inferted  between  the 
two  ftrands,  or  parts  of  the  fkains  ;  12,  a  cord  fattened 
to  the  two  arms  ;  13,  darts  which  are  fhot  by  the  bal- 
lifta ;  14,  14,  curves  in  the  upright  beams,  and  in  the 
concavity  of  which  cufhions  are  fattened,  in  order  to 
break  the  force  of  the  arms  which  Strike  againft  them 
with  great  force  when  the  dart  is  difcharged  ;  16,  the 
arbor  of  the  machine,  in  which  a  groove  or  canal  per- 
fectly Straight  is  formed,  and  in  which  the  darts  are 
placed  in  order  to  their  being  fhot  by  the  ballilta  ; 
17,  the  nuts  of  the  trigger;  18,  the  roll  or  windlafs,  a- 
bout  which  the  cord  is  wound  ;  19,  an  hook,  by  which 
the  cord  is  drawn  towards  the  centre,  and  the  ballifta 
cocked  ;  20,  a  Stage  or  table  on  which  the  arbor  is  in 
part  fuftaincd. 

BALLISTEUM,  or  Bailistrea,  in  antiquity,  a 
military  fong  or  dance  ufed  on  occasions  of  victory. 
Vopifcus  has  preferved  the  ballijleum  fung  in  honour  of 
Aurelian,  who,  in  the  Sarmatian  war,  was  Said  to 
have  killed  48  of  the  enemy  in  one  day  with  his  own 
hand.  Mille,  mille,  mille,  mille,  mille,  mille  decolla- 
vimus  ;  Unas  homo  mille,  mille,  mille,  mille  decollavit  ; 
mille,  mille,  mille  vivat,  qui  mille,  mille  occidit.  Tan- 
tutu  vini  habet  nemo,  quantum  fudit  fanguinis.  The 
fame  writer  fubjoins  another  popular  long  of  the  fame 
kind  :  Mille  Francos,  mille  Sarmatas,  femel  occidimus  ; 
mille,  mille,  mille,  mille,  mille  Per/as  qu&rimus.  It 
took  the  denomination  ballijleum from  the  Greek  0*\>.a 
jacio,  or  jaclo,  to  caft  or  tofs,  on  account  of  the  mo- 
tions ufed  in  this  dance,  which  was  attended  with  great 
elevations  and  fwingings  of  the  hands.  The  ballijlea 
were  a  kind  of  popular  ballads,  compofed  by  poets  of 
the  lower  clafs,  without  much  regard  to  the  laws  of 
metre. 

BALLOON,  or  Ballon,  in  a  general  fenfe,  Sig- 
nifies any  fpherical  hollow  body,  of  whatever  matter 
it  be  compofed,  or  for  whatever  purpofes  it  be  dcfigncd- 
Thus,  with  chemists,  balloon  denotes  a  round  Short- 
necked  veffel,  ufed  to  receive  what  is  diftilled  by  means 
of  fire  ;  in  architecture,  a  round  globe  on  the  top  of 
a  pillar  ;  and  among  engineers,  a  kind  of  bomb  made 
of  pafteboard,  aud  played  off"  in  fire-works,  either  in 
the  air  or  on  the  water,  in  imitation  of  a  real  bomb. 
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Air- Balloon.  See  Aerostation  and  Air-balloon. 

Balloon  alfo  denotes  a  kind  of  game  fomething 

refembling  tennis.     The  balloon  is  played  in  the  open 

'  field    with  a  great  round  ball  of  double  leather  blown 

up  with  wind,  and   thus  driven  to  and  fro  with  the 

ftrengthof  a  man's  arm,  fortified  with  a  brace  of  wood. 

Balloon,  or  Balloen,  is  more  particularly  ufed 
among  voyagers  for  the  ftate-barges  of  Siam.  The 
balloons  are  a  kind  of  brigantine,  managed  with  oars, 
of  very  odd  figures,  as  ferpents,  fea-horfes,  &c.  but, 
by  their  lharpnefs  and  number  of  oars,  of  incredible 
fwiftnefs.  The  balloons  are  faid  to  be  made  of  a  fingle 
piece  of  timber,  of  uncommon  length ;  they  are  railed 
high,  and  much  decorated  with  carving  at  head  and 
itern  :  fome  are  gilt  over,  and  carry  120  or  even  150 
rowers  on  each  fide.  The  oars  are  either  plated  over 
■with  filver,  or  gilt,  or  radiated  with  gold;  and  the 
dome  or  canopy  in  the  middle,  where  the  company  is 
placed,  is  ornamented  with  fome  rich  ftuff,and  furnilhed 
with  a  ballnftrade  of  ivory,  or  other  coftly  matter, 
enriched  with  gilding.  The  edges  of  the  balloon  juft 
touch  the  water,  but  the  extremities  rife  with  a  fweep 
to  a  great  height.  Some  are  adorned  with  variety  of 
figures,  made  of  pieces  of  mother  of  pearl  inlaid  :  the 
richer  fort,  inftead  of  a  dome,  carry  a  kind  of  fteeple 
in  the  middle  ;  fo  that,  confidering  the  flendernefs  of 
the  velTel,  which  is  ufually  icoor  120  feet  long,  and 
fcarce  fix  broad,  the  height  of  the  two  ends,  and  of 
the  fteeple,  with  the  load  of  decorations,  it  is  a  kind  of 
miracle  they  are  not  overfet. 

Balloon,  in  the  French  paper-trade,  is  a  term  for 
a  quantity  of  paper,  containing  24  reams. 

Balloon,  Ballon,  or  Ballot,  in  the  French 
glafs-trade,  fignifi.es  a  certain  quantity  of  glafs-plates, 
fmaller  or  greater  according  to  their  quality.  The 
ballon  of  white  glafs  contains  25  bundles,  of  fix  plates 
per  bundle  ;  but  the  ballon  of  coloured  glafs  is  only  of 
121-  bundles,  and  of  three  plates  to  a  bundle. 

BALLOTA,  white  horehound:  A  genus  of  the 
gymnofyermia  order,  belonging  to  the  didynamia  clafs 
of  plants  :  and  in  the  natural  method  ranking  under 
the  42d  order,  Verticillatte.  The  calyx  has  5  teeth, 
with  10  ftriae  ;  and  the  upper  lip  of  the  corolla  is  cre- 
nated.  It  is  a  common  weed  growing  on  the  fides 
of  banks  in  moft  parts  of  England,  as  alfo  in  walk- 
places  near  towns  and  villages  in  Scotland  ;  fo  is  fel- 
dom  admitted  into  gardens.  The  flowers  grow  in 
whorls,  upon  branched  peduncles,  and  lean  on  one  fide 
of  the  ftalk  ;  they  are  commonly  of  a  dull  red  colour, 
but  fometimes  white.  It  was  formerly  ufed  in  hyfteric 
cafes,  but  is  now  fallen  into  difufe.  The  Swedes 
reckon  It  almoft  an  univerfal  remedy  in  the  difeafes  of 
their  cattle.  Horfes,  cows,  fheep,  and  goats,  refufe 
to.  eat  it. 

BALLOTADE,  in  the  menage,  the  leap  of  a 
horfe  between  two  pillars,  or  upon  a  ftraight  line,  made 
with  juftnefsof  time,  with  the  aid  of  the  hand  and 
the  calves  of  the  legs  :  and  in  fuch  a  manner,  that  when 
his  fore-feet  are  in  the  air,  he  mows  nothing  but  the 
Ihoes  of  his  hinder-feet  without  yerking  out. 

BALLOTING,  a  method  of  voting  at  elections, 
&c.  by  means  of  little  balls  ufually  of  different  colours, 
by  the  French  called  ballots  ;  which  are  put  into  a 
box  privately. 

BALLS,  or   Ballets,  in  heraldry,  a  frequent 


bearing  in  coals  of  arms,  ufually  denominated,  accord-  Ballufte* 
ing  to  their  colours,  bezants,  plates,  hurts,  &c.  H 

BALLUSTER,  a  fmall  kind  of  pillar  ufed  for  bal-    Balfam- 
luftrades. 

BALLUSTRADE,  a  feries  or  row  of  ballufters, 
joined  by  a  rail ;  ferving  as  well  for  a  reft  to  the  elbows 
as  for  a  fence  or  incloftire  to  balconies,  altars,  ftair- 
cafes,  &c.     See  Architecture,  n°  74. 

BALM,  in  botany.     See  Melissa.  • 

Balm,  or  Balsam.     See  Balsam. 

Balm  of  Gilead.     See  Amyris. 

BALNAVES  (Henry),  a  Scottifh  proteftant  divine, 
born  in  the  fhire  of  Fife,  in  the  reign  of  James  V. 
and  educated  at  the  univerfity  of  St  Andrew's.  He 
went  afterwards  to  France  in  order  to  finiih  his  ftudies  ; 
and  returning  to  Scotland,  was  admitted  into  the  fami- 
ly of  the  earl  of  Arran,  who  at  that  time  governed 
the  kingdom  :  but  in  the  year  1 J42  the  earl  difmifTed 
him  for  having  embraced  the  Proteftant  religion.  In 
1564,  he  joined,  fays  Mackenzie,  the  murderers  of 
cardinal  Beaton  ;  for  which  he  was  declared  a  traitor, 
ajtd  excommunicated.  Whilft  that  party  were  be- 
fieged  in  the  caftle  of  St  Andrew's,  they  fent  Balnaves 
to  England,  who  returned  with  a  confiderable  fupply 
of  provifions  and  money  ;  but  being  at  laft  obliged 
to  furrender  to  the  French,  he  was  fent  with  the  reft 
of  the  garrifon  to  France.  He  returned  to  Scotland 
about  the  year  1559  ;  and  having  joined  the  congre- 
gation, he  was  appointed  one  of  the  commiflioners  to 
treat  with  the  duke  of  Norfolk  on  the  part  of  queen 
Elizabeth.  In  1563  he  was  made  one  of  the  lords  of 
feffion,  and  appointed  by  the  general  affembly,  with 
other  learned  men,  to  revife  the  Book  of  Difcipline. 
Knox,  his  cotemporary,  and  fellow-labourer,  gives  him 
the  character  of  a  very  learned  and  pious  divine.  He 
died  at  Edinburgh  in  the  year  1579.  He  wrote,. 
I.  A Treatife  concerning  Jujiification.  Edinb.  I5$o„ 
8vo.  2.  A '  CattckiftUfOr  Confffiou  of  Faith.  Edinb. 
1584,  8vo. 

BALNEARII  servi,  in  antiquity,  fervants  or  at- 
tendants belonging  to  the  baths.  Some  were  appoint- 
ed to  heat  them,  called  fornicators  ;  others  were  de- 
nominated capfarii,  who  kept  the  cloaths  of  thofe  that 
went  into  them ;  others  alipta,  whofe  care  it  was  to 
pull  off  the  hair  ;  others  unfiuarii,  who  anointed  and 
perfumed  the  body. 

BALNEARIUS  fur,  in  antiquity,  a  kind  of  thief 
whopractifedftealingthecloaihsof  perfonsin  the  baths; 
fometimes  alfo  called  fur  balnearum.  The  crime  of 
thofe  thieves  was  a  kind  of  facrilege  ;  for  the  hot  baths, 
were  facred  :  hence  they  were  more  ftverely  punifhed 
than  common  thieves  who  ftole  out  of  private  houfes. 
The  latter  were  acquitted  with  paying  double  the  value 
of  the  thing  ftolen  ;  whereas  the  former  were  punifhed 
with  death. 

BALNEUM,  a  term  ufed  by  the  chemilts  to  fignify 
a  veffel  filled  with  fome  matter,  as  fand,  water,  or  the 
like,  in  which  another  is  placed  that  requires  a  more 
gentle  heat  than  the  naked  fire.  SeeCHEMisTRY,n°79. 

BALSA,  an  ancient  town  of  Lufitania  in  the  Ager, 
Cunaeus  ;  now  Tavhra,  capital  of  Algarva. 

BALSAM,  or  Native  Balsam,  an  oily,  refinous, 
liquid  fubftance,  flowing  either  fpontaneoully,  or  by 
means  of  incifion,  from  certain  plants.  There  are  a 
great  variety  of  balfams,  generally  denominated  from 
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the  fubftances  from  which  they  are  obtained ;    and 
which  are  explained  under  their  names  as  they  occur. 

BALSAMICS.  Balfamica  is  a  Latin  word  which 
fignifies  mitigating.  The  term  balfamic  is  a  very  lax 
one;  it  includes  medicines  of  very  different  qualities, 
as  emollients,  detergents,  reftoratives,  &c.  but  in  me- 
dicines of  all  thefe  kinds  there  feems  to  be  this  requi- 
lite  in  them,  viz.  that  they  be  foft,  yielding,  and  ad- 
hefive,  alio  that  by  their  fmallnefs  they  have  a  ready 
difpofition  to  motion.  Medicines  of  this  tribe  are 
generally  required  for  complaints  whofe  feat  is  in  the 
vifcera  ;  and  as  they  cannot  be  conveyed  there  but  by 
the  common  road  of  the  circulation,  it  follows,  that  no 
great  effects  can  be  expected  from  them  but  by  their 
long  continuation.  Hoffman  calls  by  the  name  of  ial- 
/amies  thofe  medicines  which  are  hot  and  acrid,  alfo 
the  natural  balfams,  gums,  &c.  by  which  the  vital  heat 
is  increafed. 

BALSORA.     SeeBASsoRA. 

BALTAGI,  among  the  Turks,  porters,  and  hew- 
ers of  wood,  in  the  court  of  the  grand  lignior ;  who 
alfo  moont  on  horfeback  when  the  emperor  rides  out. 
Part  of  them  alfo,  who,  for  that  purpofe,  muftbecaf- 
trated,  keep  watch  at  the  gates  of  the  firft  and  fecond 
courts  of  the  feraglio.  Thefe  laft  are  called  cafigi,  and 
their  commander  capigi  pafcha. 

BALTIC  sea,  a  great  gulph  furrounded  by  Swe- 
den, Ruffia,  Courland,  Pruilia,  Pomerania,  and  Den- 
mark. The  king:-of  Denmark  levies  a  tax  at  Elfineur 
on  every  Ihip  that  enters  the  Baltic  fea.  It  is  remark- 
able that  this  fea  never  ebbs  nor  flows,  and  there  is 
always  a  current  fets  through  the  found  into  the  ocean. 
It  is  generally  frozen  over  three  or  four  months  in  the 
year.     Yellow  amber  is  found  in  plenty  on  this  coaft. 

BALTIMORA,  in  botany :  a  genus  of  the  poly- 
gariiia  neceflaria  order,  belonging  tothefyngenefia  clafs 
of  plants.  The  receptaculum  is  chaffy;  there  is  no 
pappus ;  the  calyx  is  cylindrical  and  polyphyllous  ; 
and  the  ray  of  the  corolla  is  quinqueflorous.  ■  There  is 
but  one  fpecies,  the  re£ta,  a  native  of  Maryland. 

BALTIMORE,  a  large  and  flourifhing  town  of  Ma- 
ryland, in  North  America,  fitnated  on  the  north  fideof 
Patapfco  river  around  the  bafon,  in  which  the  water 
rifes  to  the  depth  of  about  fix  feet  in  common  tides,  but 
at  Fell's  Point  the  water  is  deep  enough  for  fhipsof  bur- 
den to  come  up.  The  trade  and  confequent  improve- 
ment of  Baltimore  has  been  more  rapid  than  that  of 
any  town  in  the  United  States  :  the  principal  trade  of 
Maryland  centers  here,  and  its  exports  to  Europe  and 
the  Weft  Indies  are  extenfive.  The  ftreets  are  well 
built  and  handfome  :  and  the  inhabitants  are  hofpitable 
to  ftrangers,  and  maintain  a  friendly  focial  intercourfe 
with  one  another.  The  town  ftands  low  and  was  for- 
merly unhealthy,  which  the  great  increafe  of  build- 
ings and  improvements,  particularly  the  paving  of  the 
ftreets  have  contributed  to  remedy.  Its  fituation  is  fa- 
vourable for  defence  againft  a  naval  force,  as  the  en- 
trance to  the  harbour,  about  a  mile  below  Fell's  Point, 
is  not  more  than  a  piftol  Ihot  acrofs.  W  .  Long.  76. 
30.  N.  Lat.  39.  ai. 

Baltimore,  a  town  of  Ireland  in  the  county 
of  Corke,  and  province  of  Munfter,  with  the  title  of  a 
barony.  It  is  featecLpn  a  headland  which  runs  into  the 
fea,  five  miles  north-eaft  of  Cape  Clear.  W.  Long.  9. 
10.  N.  Lat.  Ji.  15. 


BALTiMORE-Bird.     See  Oriolvs. 

BALUCLAVO,  or  Jambol,    a  fea-pon   town  of 
Crimea  on  the  Black  Sea,  where  they  build  mips  for  , 
the  Grand  Signior.  E.  Long.  3;.  15.  N.  Lat.  44.  50. 

BALUZE  (Stephen),  a  French  writer,  born  in 
1651,  and  fometime  librarian  to  M.  Colbert.  In  1693 
he  obtained  apenfion,  with  the  poft  of  director  of  the 
royal  col  lege,  for  writing  the  lives  of  the  popes  of  A- 
vignon;  both  which  advantages  he  foon  loft  in  the  fluc- 
tuation of  court  parties.  M.  Baluze  is  much  more 
noted  for  collecting  ancient  MSS.  and  illuftrating  them 
by  notes,  than  famed  for  his  own  compofitions. 

BALYUR,  or  Baliur,  a  fea-port  of  Africa  in  the 
kingdom  of  Dancali,  about  14  hours  journey  weft  from 
Babel-Mandel.  It  is  remarkable  only  for  being  the 
landing  place  of  the  Abyffinian  Patriarch  Alphonfus 
Mendez,  with  his  Jefuits  and  Portugucfe,  on  April  3d, 
1724.  The  king,  who  had  received  orders  from  the 
Abyffinian  emperor  to  give  them  a  proper  reception, 
difpatched  his  fon  to  meet  them  and  condudt  them  to 
him.  The  royal  palace  they  found  toconfift  of  about 
half  a  dozen  of  tents,  and  a  fcore  of  huts,  fenced  about 
with  a  thorn  hedge,  and  ffiaded  by  fome  wild  kinds  of 
trees.  Near  the  palace  was  a  river,  which  was  then 
quite  dried  up,  and  no  water  to  be  found  but  what  was 
digged  for  in  the  channel.  The  hall  of  audience  was 
only  a  large  tent  about  a  mufket-fhot  from  the  reft. 
At  the  upper  end  was  a  kind  of  throne  made  of  ftones 
and  clay,  covered  with  a  carpet,  and  two  velvet  cuihions. 
At  the  other  end  was  his  majefty's  horfe  with  the  fad- 
die  and  other  accoutrements  hanging  oh  one  fide;  it 
being  the  cuftom  of  this  country  for  the  mafter  and 
horfe  to  lie  together,  whether  king  or  fubjecl:.  A- 
round  the  hall  were  about  jo  young  men  fitting  crofs- 
legged ;  and  when  the  Portuguefe  ambaffadors  were 
admitted,  they  were  made  to  fit  down  in  the  fame  pof- 
uire.  Soon  after  came  the  king  preceded  by  fome  of 
his  domeftics,  one  having  an  earthen  pitcher  full  of 
hydromel,  another  a  cup  made  of  porcelane,  a  third 
carrying  a  cocoa  {hell  full  of  tobacco,  and  a  fourth 
bringing  a  filver  tobacco-pipe  with  fome  fire.  Next  to 
them  was  the  king,  drefled  in  a  light  filk  fluff",  having 
on  his  head  a  turban,  from  the  rims  of  which  hung  a 
parcel  of  rings  nicely  wrought,  which  dangled  before 
his  face.  He  had  in  his  hand  a  fhort  kind  of  javelin, 
and  was  followed  by  all  the  chief  officers  of  his  court 
and  houfehold.  The  refpect.  paid  him  at  his  coming 
in  was  by  ftanding  on  their  feet,  and  fquatting  down 
again  twice,  after  which  they  went  forward  to  kifs  his 
hand. 

BALZAC  (John  Lewis  Guez  de),  born  at  An- 
gouleme  in  IJ9J.  Voltaire  allows  him  the  merit  of 
havinggiven  numbers  and  harmony  to  the  French  profe, 
but  cenfures  his  ftyle  as  fomewhat  bombaft.  The  cri- 
tics of  his  own  time  gave  him  no  little  difquiet ;  and  he 
gave  them  no  little  advantage  over  him  by  his  Tallies  of 
vanity,  and  fome  particular  propofitions  which  were 
a  little  dangerous.  Mr  Balzac,  getting  rid  of  thefe 
difputes  by  his  moderation,  fettled  at  his  country  feat; 
refined  his  ftyle  and  genius;  and  got  by  his  letters 
and  other  writings  which  he  ptiblilhed  from  time  to 
time,  the  reputation  of  being  the  firft  writer  in  France. 
He  was  at  length  drawn  from  his  retirement  by  the 
hopes  of  making  his  fortune  under  cardinal  Richleu, 
5  E  2  who 
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B>mba     who  had  formerly  courted  his  friend/hip  ;  but  in  a  few 

II         years  he  retired  again,  difgufted  with  the  flavifh  de- 

Uamboccio  pendenCe  of  a  court  life.     All  he  obtained  from  the 

' "      '  court  was  a  penfion  of  2000  livres,  with  the  titles  of 

councilor  of  Hate  and  historiographer  of  France.  He 
died  in  1654;  and  was  buried  in  the  hofpital  of  Notre 
Dame  des  Anges,  to  which  he  bequeathed  12,000 
livres.  He  left  an  eflate  of  100  franks  per  ann.  for  a 
gold  medal  to  be  beftowed  every  two  years  for  the  belt 
difcourfe  onfome  moral  fubject. — Befides  hisletters,  he 
wrote  a  work  called  Oenvres  Diverfes,  i.  e.  on  various 
fubjects ;  The  Prince ;  The  Chriftian  Socrates,  &c.  and 
many  other  pieces;  all  of  which  have  been  published 
in  two  volumes  folio. 

BAMBA,  a  province  of  the  kingdom  of  Congo  in 

Africa It  is  iituated  between  the  rivers  of  Ambrifi 

and  Lofe;  the  laft  of  which  parts  it  from  Pemba  on 
theeaft,  as  thcAmbriii  does  from  the  province  of  Sogno 
on  the  north.  Along  the  fea-coafts  it  extends  itielf 
northward  to  the  river  Lelunda ;  and  on  the  fouth  to 
that  of  Danda,  which  'parts  it  from  the  kingdom  of 
Angola.  The  governors  of  this  province  bear  the  title 
of  dukes,  and  are  always  fome  of  the  princes  of  the 
royal  family.  They  are  as  defpotic  and  arbitrary  as  if 
they  were  really  kings,  notwithstanding  the  care  and 
pains  their  monarchs  have  taken  to  keep  them  within 
due  bounds.  The  foil  of  this  province  is  very  fertile  ; 
and  would  produce  all  the  neceflaries  of  life  in  great 
plenty,  were  the  inhabitants  but  induftrous  in  its  cul- 
tivation. The  fea-coafts  produce  a  vaft  quantity  of  fait, 
which  could  be  purified  with  little  trouble,  and  would 
yield  an  extraordinary  revenue  if  the  duties  were  duly 
paid  ;  but  thefe  the  governors  find  means  to  fink  moftly 
into  their  own  coffers. — Here  is  alfo  the  fifhery  of  the 
zimbis,  or  little  fea-fnail,  whofefhell  is  the  current  coin 
not  only  in  this  and  the  neighbouring  kingdom,  but 
alfo  in  the  mod  diftant  parts  of  Africa.  Here  are  alfo 
faid  to  be  mines  of  gold,  filver,  quickfilver,  copper,  tin, 
and  iron;  but  none  except  the  iron  mines  are  allowed 
to  be  worked. 

BAMBERG,  a  large  handfome  town  of  Franconia 
in  Germany,  and  capital  of  a  bifhopric  of  the  fame 
name.  It  was  formerly  imperial,  but  is  nowfubject 
to  the  bifhop.  The  country  about  it  produces  plenty 
of  corn,  fruits,  and  liquorice.  It  has  an  univerfity, 
founded  in  1585;  and  is  fituated  at  the  confluence  of 
the  rivers  Main  and  Reidnitz.  E.  Long.  10.  15. 
N.  Lat.  50.  10. 

Bamberg,  a  town  of  Bohemia,  fituated  at  the  foot 
of  a  mountain.     E.  Long.  16.  50.  N.  Lat.  49.  53. 

BAMBOCCIO,  a  celebrated  painter  of  converfa- 
tions,  landfcapes,  cattle,  &c.  was  born  at  Laeren,  near 
Narden,  in  1613.  His  name  was  Peter  VanLaer; 
but  in  Italy  they  gave  him  the  name  of  Bamboccio, 
on  account  of  the  uncommon  fhape  of  his  body,  the 
lower  part  being  one  third  part  longer  than  the  upper, 
and  his  neck  fo  fhort  that  it  was  buried  between  his 
fhoulders.  He  had,  however,  an  ample  amends  for 
the  uufeemlinefs  of  his  limbs,  in  the  fuperior  beauties 
f.f  his  mind:  he  was  endowed  with  an  extenfive  genius; 
and,  indeed,  had  an  univerfal  tafte  for  every  part  of 
painting.  He  redded  at  Rome  for  fixteen  years  fuc- 
ceflively  ;  every  day  fludying  to  improve  himfelf  by 
thofe  beautiful  models  which  were  continually  open  to 
his  obfervation,  and  by  the  lovely  fcenery  in  the  envi- 
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rons  of  that  city.  He  was  held  in  the  higheft  efteem  Bamfcae, 
by  all  ranks  of  men,  as  well  as  by  thofe  of  his  own  pro- 
feffion  ;  not  only  on  account  of  his  extraordinary  abi- 
lities, but  alfo  for  the  amiable  qualities  of  his  mind. 
He  ftudied  nature  inceffantly  ;  obferving  with  a  curious 
exactnefs  every  effect  of  light  on  difFerent  objects,  at 
different  hours  of  the  day ;  and  whatfoever  incident  af- 
forded pleafure  to  his  imagination,  his  memory  forever 
perfectly  retained.  His  flile  of  painting  is  fweet  and 
true;  and  his  touch  delicate,  with  great  tranfparency 
of  colouring.  His  figures  are  always  of  a  fmall  fize, 
well  proportioned,  and  correctly  defigaed ;  and  altho' 
his  fubjects  are  taken  but  from  the  lower  kind  of  nature, 
fuch  as  plunderings,  playing  at  bowls,  inns,  farrier 
fliops,  cattle,  or  converfations;  yet  whatever  he  paint- 
ed was  fo  excellently  deligned,  fo  happily  executed, 
and  fo  highly  finifhed,  that  his  manner  was  adoptedby 
many  of  the  Italian  painters  of  his  time.  His  works 
are  ftill  univerfally  admired,  and  he  is  juftly  ranked  a- 
mong  the  firff.  clafs  of  the  eminent  matters.  His  hand 
was  as  quick  as  his  imagination,  fo  that  he  rarely  made 
fketchesor  defigns  for  any  ofh is  works  ;  he  only  marked 
the  fubject  with  a  crayon  on  the  canvas,  and  finifhed  it 
without  more  delay.  His  memory  was  amazing :  for 
whatever  objects  he  faw,  if  he  confidered  them  with 
any  intention  to  infert  them  in  his  compofitions,  the 
idea  of  them  was  fo  ftrongly  impreffed  on  his  mind, 
that  he  could  reprefent  them  with  as  much  truth  as  if 
they  were  placed  before  his  eyes.  Sandrart  obferves, 
that  although  painters  who  are  accuflomed  to  a  fmall 
fize  are  frequently  inaccurate  in  the  difpofition  of  the 
difFerent  parts  of  their  fubject,  feeming  content  if  the 
whole  appears  natural  ;  yet  Bamboccio  was  as  minute- 
ly exact  in  having  his  figures,  trees,  grounds,  and  di- 
ftances,  determined  with  the  utmofl  precision  and  per- 
fpective  truth,  as  the  beft  mailers  ufually  are  in  pic- 
tures of  the  largeft  fize ;  which  is  one  circumftance 
that  caufes  the  eye  to  be  fo  agreeably  deluded  by  the 
paintings  of  Bamboccio.  In  the  latter  part  of  his  life, 
he  was  feverely  tormented  with  an  afthmatic  complaint, 
which  he  endured  with  much  impatience;  and  it  is  re- 
ported, that  as  the  diforder  feemed  to  him  unfupport- 
able,  he  threw  himfelf  intoacanal  to fhorten his  mifery, 
and  was  drowned.     His  death  happened  in  1673. 

BAMBOE,  in  botany,  the  trivial  name  of  a  fpecies 
ofarundo.     SeeARUNDO. 

BAMBOE-Habit ;  a  Chinefe  contrivance  by  which  a 
perfon  who  does  not  know  how  to  fwim  may  eafily 
keep  himfelf  above  water.  The  following  account  of 
it  is  from  a  letter  to  the  author  of  the  Seaman's  Pre- 
fervathe.  "  In  the  year  1730,,!  was  paffenger  in  a 
fliip  from  Batavia  to  China,  burden  about  400  tons, 
called  thePridae,  FrancifcoXavier commander,  freight- 
ed by  Englilh,  Chinefe,  and  Portuguefe.  Near  the 
coaft  of  China  we  met  one  of  thofe  ftorms  called  a 
Tuftoon  (Tau  fojig),  or  a  great  wind,  which  carried 
away  all  our  marts,  bowfprit,  and  rudder ;  and  in  our 
hold  we  had  fix  feet  of  water,  expeeting  every  mo- 
ment the  (hip  would  founder. — We  confequently  were 
confulting  our  prefcrvation :  the  Englifh  and  Portu- 
guefe flood  in  their  fhirts  only,  ready  to  be  thrown  off; 
but  the  Chinefe  merchants  came  upon  deck,  not  in  a 
cork-jacket,  but  I  will  call  it  a  ba?nboe-hitbit,  which 
had  lain  ready  in  their  chcfls  againft  fuch  dangers;  and 
it  was   thus  conflructcd ;  four  banaboes,  two  before 

and 
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EamTis-    and  two  behind  their  bodies,  were  placed  horizontally, 

rough     an(j  projected  about  28  inches.     Thefe  were  crofted  on 

*kj"k"^k  each  fide  by  two  others,  and  the  whole  properly  fe- 

"  ~    '  cured,  leaving  a  fpace  for  their  body  ;  fo  that  they  had 

only  to  put  it  over  their  heads,  and  tie  the  fame  fe- 

curely,  which  was  done  in  two  minutes,  and  we  were 

fatisned  they  could  not  poflibly  fink."     The  fliape  is 

here  fubjoined. 


BAMBOROUdH.    See  Hoir-1/land. 

BAMBUCK,  a  country  of  Africa,  of  which  the 
following  account  is  given  by  the  Abbe  R.aynal,  on 
the  credit  of  a  modern  traveller  whom  he  does  not 
name.  "  In  the  interior  part  of  Africa,  under  the 
12th  or  13th  degree  of  north  latitude,  there  is  (fays  a 
modern  traveller)  a  pretty  large  country,  known  by 
the  name  of  Bambuck.  It  is  not  fubject  to  a  particular 
king  ;  but  governed  by  village  lords,  called  farims. 
Thefe  hereditary  and  independent  chiefs  are  all  ob- 
liged to  unite  for  the  defence  of  the  ftate,  when  it  is 
either  attacked  as  a  community,  or  only  in  one  of  its 
branches. 

"  The  territory  of  this  ariftocratical  flate  is  dry  and 
barren.  It  produces  neither  maize,  rice,  nor  pulfe. 
The  infupportable  heat  it  is  fubject  to,  proceeds  in 
part  from  its  being  furrounded  by  high  mountains, 
which  prevent  the  wind  from  refreftiing  the  air.  The 
climate  is  as  unwholefomeas  it  is  difagreeable  :  vapours, 
which  continually  ifllie  from  the  bowels  of  a  foil  replete 
with  minerals,  render  this  country  unfit  to  live  in,  efpe- 
cially  to  ftrangers. 

"  It  is  gold  that  hath  made  this  miferable  country 
an  object  worthy  of  notice  :  gold,  which  in  the  eyes  of 
the  covetous  man  feems  to  compenfate  for  all  the  evils 
of  nature,  tho'  in  reality  it  increafes  them  all.  This 
metal  is  fo  common  in  this  country,  that  it  is  found 
almoft  indifcriminately  every  where.  To  obtain  it, 
fometimes  it  is  fuflicient  to  fcrape  the  furface  of  the 
earth,  which  is  clayiftj,  light,  and  mixed  with  fand. 
When  the  mine  is  very  rich,  it  is  digged  only  to  the 
depth  of  a  few  feet,  and  never  deeper;  though  it  has 
been  obferved,  that  the  lower  it  was  digged,  the  more 
gold  the  foil  afforded.  The  miners  are  too  indolent  to 
purfuc  a  toil  which  conftantly  becomes  more  tedious, 
and  too  ignorant  to  perenve  the  inconveniences  it 
would  be  attended  with  Their  negligence  and  their 
folly  are  in  this  inftance  fo  extraordinary,  that  in  wattl- 
ing the  gold,  in  order  to  feparate  it  from  the  earth, 
they  only  preferve  the  larger  pieces  :  the  light  parts 
pafs  away  with  the  water,  which  flows  down  an  in- 
clined  plain. 

"  The  inhabitants  of  Bambuck  do  not  work  thefe 
mines  at  all  times,  nor  are  they  at  liberty  to  do  it 


when  they  pleafe.  They  are  ob.iged  to  wait  till  pri-  BamfT. 
vate  or  public  wants  determine  the  farims  to  grant  this  *— -v— — 
permiflion.  When  it  is  proclaimed,  all  who  are  able 
to  avail  themfelvesof  this  advantage  meet  at  the  ap- 
pointed place.  When  their  work  is  finilhed,  a  divifion 
is  made.  Half  of  the  gold  goes  to  the  lord,  and  the 
remainder  is  equally  diftributed  among  the  labourers. 
Thofe  who  want  gold  at  any  other  time  than  that  of 
the  general  digging,  fearch  for  it  in  the  beds  of  the  ri- 
vers, where  it  is  very  common. 

"  The  French  and  Englilh  have  fucceffively  been 
defirous  of  appropriating  to  thcmfelves  thefe  real  or  ima- 
ginary riches.  Some  thought  they  could  reach  this 
country  by  the  Niger,  others  by  the  Salum.  Far  from 
having  fucceeded  in  their  attempts  of  becoming  matters 
of  this  country,  they  have  not  yet  afcertained  its  ex- 
iftence.  The  unfuccefsfulnefs  of  paft  efforts  hath  re- 
doubled the  activity  of  fanguine  minds  ;  fenlible  and 
judicious  merchants  have  chofen  to  limit  thcmfelves  to\ 
a  commerce  much  more  important,  which  is  that  of 
fiaves." 

BAMFF,  a  (hire  of  Scotland,  comprehending  part 
of  Buchan,  with  the  countries  of  Strathdovern,  Boyn, 
Enzie,  Strathaven,  and  Balvenie,  extends  32  miles 
from  eaft  to  weft,  and  13  in  breadth  from  north  to 
fouth.  On  the  fotith,  it  is  feparated  from  part  of  Bu- 
chan by  the  river  Ugie  ;  on  the  eaft  it  is  watered  by 
the  Dovern  and  the  German  Ocean  ;  on  the  weft  it  is 
bounded  by  the  Spey  and  the  county  of  Murray  ;  on 
the  fouth-weft,  it  borders  on  Badenoch  and  the  Braes 
of  Mar  ;  and  on  the  north,  it  is  confined  by  the  Mur- 
ray Frith.  The  face  of  the  country  is  agreeably  di- 
verfified  with  hill  and  dale,  not  without  woods,  well 
watered  with  rivers,  and  exhibiting  many  feats  and 
plantations.  The  air  is  pure  and  keen,  the  climate 
healthy,  and  the  foil  fertile,  producing  plentiful  crops 
of  corn.  The  country  of  Buchan,  extending  north- 
wards from  the  river  Ugie  to  the  fea,  and  weftward  as 
far  as  Devron,  comprehending  a  tract  of  20  miles  in 
length  and  nine  in  breadth,  is  more  free  from  hills 
and  mountains  than  any  other  county  of  the  fame  ex- 
tent in  the  kingdom  of  Scotland.  It  is  inhabited  chief- 
ly by  Lowlanders,  and  gives  the  title  of  earl  to  the 
family  of  Erfkine  ;  of  which  family,  however,  Erfkine 
of  Mar  is  the  chief.  The  county  of  Bamff  abounds 
with  the  neceflaries  and  comforts  of  life.  The  paftnre- 
grounds  yield  flieep,  cattle,  and  horfes  :  the  arable 
lands  produce  plenty  of  corn  ;  while  the  rivers  and  fea 
fupply  great  quantities  of  fiih.  Various  minerals  have 
been  found  in  different  parts  of  the  mire  ;  and  a  piece 
of  amber,  as  large  as  a  horfe,  was  once  eaft  afhore  on 
the  beach.  In  the  mountainous  diftrict  of  Balvenie, 
on  the  weftern  fide  of  the  Ihire;  watered  by  the  Spey, 
there  is  a  noted  rock,  which  produces  hones  and  whei- 
ftones  fuflicient  to  fupply  the  whole  ifland.  Here  are 
alfo  veins  of  alum  ftone,  and  fprings  of  alum  water. 
Strathallau,  another  diftrict  to  the  north-eaft  of  Bal- 
venie, abounds  with  fuch  plenty  of  lime-ftone,  that 
the  inhabitants  ufe  it  as  common  ftone  in  building  their  . 
houfes  ;  and  moreover  burn  a  great  quantity  of  it  into 
lime,  which  they  fell  to  good  advantage  in  the  village 
of  Keith,  on  the  river  Dovern.  Along  this  whole 
coaft,  iher£  are  ancient  Banifh  monumenis,  fuch  as 
cairns,  tumuli,  and  huge  ftones  {landing  erect.  In 
Strathaven,  a  hilly  country,  lying  along  die  limpid 
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Bamff    river  Avin,  which  falls  into  the  Spey,  we  meet  with 

II         Gordon  Caftle,  belonging  to  the  Duke  of  Gordon,   the 

Bomiyan.  mo^  prjllcc]y  edifice  in  the  north  of  Scotland,  confift- 

"       '  igg  of  noble  apartments  magnificently  furnifhed,  and 

environed  with  fine  gardens  and  parks  well  flored  with 

fallow-deer.  The  fame  nobleman  poflefles  feveral  other 

feats  in  this  county. 

Bamff,  the  capital  of  the  (hire  of  that  name  in 
Scotland,  is  pleafantly  fituated  on  the  fide  of  a  hill,  at 
the  mouth  of  the  river  Devron.  It  has  feveral  ftreets ; 
of  which  that  with  the  town-houfe  in  it,  adorned  with 
a  new  fpire,  is  very  handfome.  This  place  was  erec- 
ted into  a  borough  by  virtue  of  a  charter  from  Robert 
II.  dated  October  7.  1372,  endowing  it  with  the  fame 
privileges,  and  putting  it  on  the  fame  footing,  with  the 
burgh  of  Aberdeen  ;  but  tradition  fays  it  was  founded 
in  the  reign  of  Malcolm  Canmore.  It  gives  title  of 
baron  to  a  branch  of  the  Ogilvie  family.  The  harbour 
is  very  bad,  as  the  entrance  at  themOuth  of  the  Devron 
is  very  uncertain,  being  often  flopped  by  the  fliifting 
of  the  fands,  which  arc  continually  changing  in  great 
ftorms  ;  the  pier  is  therefore  placed  on  the  outride. 
Much  falmon  is  exported  from  hence.  About  Troop- 
head  fome  kelp  is  made;  and  the  adventurers  pay  the 
lord  of  the  manor  50  1.  per  annum  for  the  liberty  of 
collecting  the  materials.  Near  the  town  is  a  moft 
magnificent  feat  lately  built  by  the  Earl  of  Fife.  It 
lies  in  a  beautiful  plain  waflied  by  the  Devron,  the 
lofty  banks  of  which  clothed  with  wood  on  the  oppofite 
fide,  afford  a  delightful  contraft  to  the  foft  vale  beneath. 
W  Long.  2.  J.  N.  Lat.  57.  40. 

BAMIER,  the  name  of  a  plant  common  in  Egypt. 
It  produces  a  pyramidal  hufk,  with  feveral  compart- 
ments, of  the  colour  of  a  lemon,  and  filled  with  mufky 
feeds.  This  hufk  dreffed  with  meat  is  a  wholefome 
food,  and  has  a  very  agreeable  flavour.  The  Egyp- 
tians make  great  ufe  of  it  in  their  ragouts. 

BAMIYAN,  a  city  of  Afia,  fituated  in  the  pro- 
vince of  Zableftan,  10  days  journey  from  Balkh,  and 
eight  from  Gazna.  It  is  remarkable  only  for  its 
dreadful  cataftrophe  when  taken  by  Jenghiz  Khan  in 
1221.  At  that  time  the  city  belonged  to  Sultan  Jalal- 
lodin,  the  laft  of  the  famous  Mahmud  Gazni's  race. 
Jenghiz  Khan  was  at  that  time  about  to  attack  Gazna, 
that  prince's  capital  ;  but  was  flopped  by  the  garrifon 
of  Gazna,  which  he  had  hoped  would  give  him  no 
trouble.  In  this,  however,  he  was  difappointed.  The 
people  had  for  a  long  time  expected  an  attack  ;  and  had 
therefore  ruined  the  country  for  five  or  fix  leagues 
round,  while  the  peafants  had  carried  away  the  flones, 
and  every  thing  that  could  be  of  ufe  to  the  befiegers. 
Accordingly,  Jenghiz  Khan  having  erected  wooden 
towers,  and  planted  his  engines  upon  them,  was  in  a 
fhort  time  obliged  to  give  over  his  attacks  till  millflones 
and  other  materials  could  be  brought  from  a  great  di- 
stance. The  walls  of  the  city  were  very  ftrong,  fo  that 
the  engines  of  the  Moguls  made  but  little  impreffion  ; 
and  the  garrifon  making  frequent  and  furious  fallies 
cut  off  whole  fquadrons  of  their  enemies,  and  frequent- 
ly overthrew  their  towers  and  engines.  This  exceed- 
ingly chagrined  Jenghiz  Khan  ;  who  one  day  returning 
from  a  fruitlefs  attack,  and  hearing  of  the  defeat  of 
one  of  his  generals  by  Jalallodin,  fwore  to  be  revenged 
on  Bamiyan.  This  fury  coll  the  life  of  one  of  his 
grandchildren  ;    who  expoling  himfelf  too  much,  to 


pleafe  his  grandfather,  was  (lain  with  an  arrow. — At    Eamoti- 
laft,  however,  by  the  numberlefs  multitude  of  the  Mo-      Eaal- 
guls,  who  continued  the  attacks  without  intermiffion,     „  1 
the  city  was  taken,  after  its  walls  had  been  ruined  in  . 
many  places,  and  the  braveft  foldiers  and  officers  of  the 
garrifon  flain  in  its  defence.     The  mother  of  the  young 
prince  who  had  been  killed  entering  with  the  troops, 
and  more  deferving  the  name  of  a  fiend  than  a  woman, 
caufed   the    throats  of   all  the  inhabitants  to  be  cut, 
without  excepting  one.     She  even  gave  orders  to  rip 
up  the  bellies  of  all  the  women  with  child,  that  not  an 
infant  might  be  left  alive.    In  fhort,  to  gratify  the  rage 
of  thisinhuman  monfter,  the  buildings  were  all  levelled 
with  the  ground  ;  the  cattle,  and  every  living  creature, 
deftroyed  ;  infomuch  that  the  hardened  Moguls  them- 
felves  gave  this  place  the  name  of  Maubalig,  which  in 
their  language  Signifies  the  unfortunate  city.     A  ftrong 
caftle  has  fince  been  built  out  of  its  ruins. 

BAMOTH-ball  (anc.  geog.),  one  of  the  towns  of 
the  tribe  of  Reuben,  which  feems  alfo  to  have  had  a 
temple  of  Baal  on  an  eminence  ;  lying  eaftwards,  and 
not  far  from  the  river  Arnon,  and  the  territory  of 
Moab.  Jerome  calls  it  Bamoth,  a  city  of  the  Amor- 
rites,  beyond  Jordan,  in  the  pofTeffion  of  the  fons  of 
Reuben.  Whether  the  fame  with  that  mentioned 
Numb.  xxi.  is  doubtful,  from  the  difagreeroent  of  in- 
terpreters ;  and  yet  we  may  admit  it  to  be  the  place  of 
encampment  of  thelfraelites,and  of  Balaam's  firftftation, 
or  where  he  had  the  flrft  view  of  the  rear  of  the  people. 

BAMPTON,  a  town  of  Devonfhire,  fituated  in  a 
bottom  furrounded  with  high  hills.  W.  Long.  4.  2J. 
N.  Lat.  51.  5. 

BAN,  or  Bans.     SeeBANN. 

Ban,  in  commerce,  a  fort  of  fmooth  fine  mnflin, 
which  the  Englifh  import  from  the  Eaft  Indies.  The 
piece  is  almoft  a  yard  broad,  and  runs  about  20  yards 
and  a  half. 

BANANA-tree,  a  fpecies  of  the  mufa  or  plan- 
tain.    See  Musa. 

BANARES,  or  Benares,  a  handfome  town  of 
Afia,  in  the  dominions  of  the  Great  Mogul,  greatly 
celebrated  for  its  fanclity,  and  being  the  univerfity  of 
the  Indian  Bramins.  See  Observatory.  It  is  feated 
on  the  north  fide  of  the  river  Ganges,  in  E.  Long.  82. 
30.  N.  Lat.  26.  20. 

BANBURY,  a  town  of  Oxfordfhire  in  England, 
fituated  on  the  river  Charwell,  in  W.  Long.  1.  20. 
N.  Lat.  52.  o. 

BANC,  or  Benca,  in  law,  denotes  a  tribunal,  or 
judgment-feat :  hence  king's  banc  is  the  fame  with  the 
court  of  king's  bench,  and  common  banc  with  that  of 
common  fleas. 

BANCI  jus,  or  the  privilege  of  having  a  bench, 
was  anciently  only  allowed  to  the  king's  judges,  qui 
fummam  adminiftrant  jujiitiam.  Inferior  courts,  as 
courts-baron,  hundred-courts,  &c.  were  not  allowed 
that  prerogative  :  and  even  at  this  day  the  hundred- 
court  at  Freibridge  in  Norfolk  is  held  under  an  oak 
at  Gey-wood  ;  and  that  of  Woolfry,  in  Herefordfhire, 
under  an  oak  near  Afhton  in  that  county,  called 
Hundred-oak. 

BANCA,  an  ifland  of  Afia,  in  the  Eaft  Indies,  be- 
tween Sumatra  and  Borneo  ;  from  the  firft  of  which  it 
is  feparaied  only  by  a  narrow  channel.  E;  Long.  105. 
10.  N.  Lat.  13.  25. 

BANCALIS, 
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BANCALIS,  a  fea-port  town  on  the  eaft  coaft  of 
the  ifland  of  Sumatra,  where  the  Dutch  have  a  fettle- 
^ment.     E.  Long.  99.  7.  N.  Lat.   1.  5. 

BANCK  (Peter  Vander),  an  engraver  of  confider- 
able  repute,  was  born  at  Paris,  and  received  his  in- 
ftructions  in  the  art  from  the  celebrated  Francois  de 
Poilly.  He  came  over  into  England  with  Gafcar  the 
painter  about  the  year  1674  ;  and  married  the  fifter 
of  a  gentleman  of  eftate  in  Hertfordfhire,  named  Fo- 
refter.  He  was  a  laborious  artift  :  but  the  pay  he  re- 
ceived for  his  plates  being  by  no  means  adequate  to 
the  time  he  beftowed  upon  them,  he  was  reduced  to 
want  ;  and,  retiring  from  bufinefs,  fought  an  afylum 
in  the  houfe  of  his  brother-in-law.  He  died  in  Brad- 
field,  and  was  buried  in  the  church  there,  in  1674; 
leaving  his  widow  in  pofleflion  of  the  chief  part  of  his 
plates,  which  fhe  difpofed  of  to  Brown,  a  print- 
feller,  to  great  advantage,  and  left  an  eafy  fortune. — 
His  chief  employment  was  engraving  of  portraits  ;  and, 
according  to  Virtue's  account  of  this  artift  publifhed 
by  the  Hon.  Mr  Walpole,  he  was  the  firft  in  England 
who  engraved  them  on  fo  large  a  fcale.  But  even  the 
novelty,  it  feems,  added  to  their  merit,  could  not  fuf- 
ficiently  recommend  them  to  fupport  the  artift.  Like 
many  of  Poilly's  tlifciples,  his  great  merit,  according 
•  to  Mr.  Strutt,  confifts  in  the  laboured  neatnefs  and 
management  of  the  mechanical  part  of  the  art.  Free- 
dom, harmony,  and  chaftenefs  of  outline,  are  by  no 
means  the  characteristic  of  his  prints.  However,  tho' 
they  cannot  rank  with  the  fuperior  productions  of 
Edelink  or  Nantueil,  &c.  they  have  their  fhare  of  me- 
rit ;  and  doubtlefs  will  be  always  efteemed  in  England 
as  preferving  the  beft  refemblance  of  many  eminent 
perfons  who  were  living  at  that  time. 

BANCO,  an  Italian  word  which  fignifies  bank.  It 
is  commonly  nfed  to  fignify  the  Bank  of  Venice. 

BANCOCK,  a  town  of  the  kingdom  of  Siam  in  Afia, 
with  a  fort,  which  was  once  in  the  poiTeffion  of  the 
French,  but  they  were  driven  from  it  in  1688.  E.  Long. 
101.  J.  N.  Lat.  13.  2$. 

BAND,  in  a  general  fenfe,  fome  fmall  narrow  li- 
gament, wherewith  any  thing  is  bound,  tied,  or  fa- 
ttened. 

Band,  in  architecture,  a  general  name  foranyflat 
low  member,  or  moulding,  that  is  broad  but  not  very 
deep. 

Band  of  Soldiers,  in  military  affairs,  thofe  who  fight 
under  the  fame  flag  or  enfign. 

Band  of  Penfionsrs,  a  company  of  120  gentlemen, 
who  receive  a  yearly  allowance  of  iool.  for  attending 
on  his  majefty  on  folemn  occalions. 

Band  is  alfo  the  denomination  of  a  military  order  in 
Spain,  inftituted  by  Alphonfus  XI.  king  of  Caftile,  for 
the  younger  fons  of  the  nobility  ;  who,  before  their  ad- 
miffion,  muft  ferve  10  years  at  lea  ft,  either  in  the  army 
or  at  court  ;  and  are  bound  to  take  up  arms  for  the  ca- 
tholic faith  againft  the  infidels. 

Band,  in  furgery.     See  Bavdage. 

BANDA  islands,  the  general  nsme  of  fiveiflands 
in  the  Eaft-Indies,  belonging  to  the  Dutch.  Two  of 
them  are  iincul'ivated,andalmoft  entirely  uninhabited  ; 
the  other  three  claim  the  diftinction  of  being  the  only 
iflands  in  the  world  that  produce  the  nutmeg. 

If  we  except  this  valuable  fpice,  the  iflands  of  Banda, 
like  all  the  Moluccas,  are  barren  to  a  dreadful  degree, 
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What  they  produce  in  fuperfluities  they  want  in  necef- 
faries.    The  land  will  not  bring  forth  any  kind  of  corn ; 
and  the  pith  of  the  fago  ferves  the  natives  of  the  conn- , 
try  inftead  of  bread. 

..  As  this  food  is  not  fufficient  for  the  Europeans  who 
fettle  in  the  Moluccas,  they  are  allowed  to  fetch  pro- 
vifions  from  Java,  Maffacar,  or  the  extremely  fertile 
ifland  of  Bali.  The  company  itfelf  carries  fome  mer- 
chandife  to  Banda. 

This  is  the  only  fettlement  in  the  Eaft-Indies  that 
can  be  confidered  as  an  European  colony  ;  becaufe  it 
is  the  only  one  where  the  Europeans  are  proprietors  of 
lands.  The  company  finding  that  the  inhabitants  of 
Banda  were  favage,  cruel,  and  treacherous,  becaufe 
they  were  impatient  under  their  yoke,  refolved  to  ex- 
terminate them.  Their  pofleffions  were  divided  among 
the  white  people,  who  got  flaves from  fome  of  theneigh- 
bouring  iflands  to  cultivate  the  lands.  Thefe  white 
people  are  for  the  moft  part  Creoles,  or  malecontents 
who  have  quitted  the  fervice  of  the  company.  In  the 
fmall  ifland  of  Rofinging,  there  are  likewife  feveral  ban- 
ditti, whom  the  laws  have  branded  with  difgrace  ;  and 
young  men  of  abandoned  principles,  whofe  families 
wanted  to  get  rid  of  them  :  fo  that  Banda  is  called  the 
ifland  of  correction.  The  climate  is  fo  unhealty,  that 
thefe  unhappy  men  live  but  a  fhort  time.  It  is  on  ac- 
count of  the  lofs  of  fo  great  a  number  of  hands,  that 
attempts  have  been  made  to  transfer  the  culture  of  the 
nutmeg  to  Amboyna  ;  and  the  company  were  likewife 
probably  influenced  by  two  other  ftrong  motives  of  in- 
tereft,  as  their  trade  could  be  carried  on  with  lefs  ex- 
pence  and  greater  fafety.  But  the  experiments  that 
have  been  made  have  proved  unfuccefsful,  and  matters 
remain  in  their  former  ftate. 

BANDAGE,  in  furgery,  a  fillet,  roller,  or  fwath, 
nfed  in  dreffing  and  binding  up  wounds,  reftraining 
dangerous  hemorrhagies,  and  in  joining  fractured  and 
diflocated  bones. 

BANDALEER,  or  Bandeleer,  in  military  affairs, 
a  large  leathern  belt,  thrown  over  the  right  moulder, 
and  hanging  under  the  left  arm  ;  worn  by  the  ancient 
mufqueteers,  both  for  the  fuftaining  of  their  fire-arms, 
and  for  the  carriage  of  their  mufket-charges,  which 
being  put  up  in  little  wooden  cafes,  coated  with  lea- 
ther, were  hung,  to  the  number  of  twelve,  to  each  ban- 
daleer. 

BANDELET,  or  Bandlet,  in  architecture,  any 
little  band,  or  flat  moulding,  as  that  which  crowns  the 
Doric  architrave. 

BANDER-congo,  a  fmall  fea-port  town  in  Afia, 
feated  on  the  Perfian  Gulph.  E.  Long.  54.  10.  N.  Lat. 
19.  o. 

BANDERET,  a  general,  or  one  of  the  comman- 
ders in  chief  of  the  forces. — This  appellation  is  given 
to  the  principal  commanders  of  the  troops  of  the  canton 
of  Bern  in  Switzerland,  where  there  are  four  banderets, 
who  command  all  the  forces  of  that  canton. 

BANDEROLL,  a  little  flag,  in  form  of  a  gnidon, 
extended  more  in  length  than  in  breadth,  ufed  to  be 
hung  out  on  the  mafts  of  veffels,  &c. 

BANDITTI,  from  the  Italian  band'Ho  ,■  perfons 
profcribed,  or,  as  we  call  it,  outlawed  :  fome  times 
denominated  banniti  or  forris  banniti.  It  is  alio  a. 
denomination  given  to  highwaymen  or  robbers  who 
ilifeft  the  roads  in  troops,  cfpccia.lly  in  Iialy,  France, 
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Banditti  and  Sicily.  Mr  Brydone,  in  his  Tour  through  Sicily, 
II  informs  us,  that  in  the  eallern  part,  called  Vat  Deiuont 
Bandy-logs  }-rom  tne  devils  that  are  fuppofed  to  inhabit  Mount 
'  "  '  Mtni,  it  has  ever  been  found  altogether  impracticable 
to  extirpate  the  banditti  ;  there  being  numberlefs  ca- 
verns and  fubterraneous  paffages  round  that  mountain, 
where  no  troops  could  pofiibly  purfue  them  ;  be- 
sides, they  are  known  to  be  perfectly  determined  and 
refolute,  never  failing  to  take  a  dreadful  revenge  on  all 
who  have  oftended  them.  Hence  the  prince  of  Villa 
Franca  has  embraced  it,  not  only  as  the  fafeft,  but 
Jikewife  as  the  wifeft  and  moft  political  fcheme,  to  be- 
come their  declared  patron  and  protector:  and  fuch 
of  them  as  think  proper  to  leave  their  mountains  and 
forefts,  though  perhaps  only  for  a  time,  are  hire  to 
meet  with  good  encouragement  and  a  certain  protec- 
tion in  his  fervice,  where  they  enjoy  the  moft  un- 
bounded confidence,  which,  in  no  inftance,  they  have 
ever  yet  been  found  to  make  an  improper  or  a  diihoneft 
ufe  of.  They  are  clothed  in  the  prince's  livery,  yel- 
low and  green,  with  filver  lace  ;  and  wear  likewife  a 
badge  of  their  honourable  order,  which  intitles  them 
to  univerfal  fear  and  refpeel  from  the  people. 

In  fome  circumftances,  thefc  banditti  are  the  moft 
refuectable  people  of  the  ifland,  and  have  by  much 
the  higheft  and  moft  romantic  notions  of  what  they 
call  their  point  of  honour.  However  criminal  they 
may  be  with  regard  to  fociety  in  general;  yet,  with 
refpeel;  to  one  another,  and  to  every  perfoa  to  whom 
they  have  once  profeiTed  it,  they  have  ever  maintained 
the  moft  unlhaken  fidelity.  The  magistrates  have  of- 
ten been  obliged  to  protect,  them,  and  pay  them  in 
court,  as  they  are  known  to  b£  perfectly  determined 
and  defperate,  and  fo  extremely  vindictive  that  they 
will  certainly  put  any  perfon  to  death  that  has  ever 
given  them  juft  caufe  of  provocation.  On  the  other 
hand,  it  never  was  known  that  any  perfon  who  had 
put  himfelf  under  their  protection,  and  lhowed  that  he 
had  confidence  in  them,  had  caufe  to  repent  of  it,  or 
was  injured  by  any  of  them  in  the  moft  minute  trifle  ; 
but,  on  the  contrary,  they  will  protect  him  from  im- 
positions of  every  kind,  and  fcorn  to  go  halves  with 
th-.  landlord,  like  moll  other  conductors  and  tra- 
velling fervants,  and  will  defend  him  with  their  lives 
if  there  is  occalion.  Thofe  of  their  number  who  have 
ihus  enlifted  themfelves  in  the  fervice  of  fociety,  are 
known  and  reflected  by  the  other  banditti  all  over 
the  illand ;  and  the  perfons  of  thofe  they  accompany 
are  ever  held  facred.  For  thefc  reafons,  moft  travellers 
choofe  to  hire  a  couple  of  them  from  town  to  town; 
and  may  thus  travel  over  the  whole  ifland  in  fafety. 

BANDORA,  the  capital  of  the  ifland  of  Salfet,  on 
the  weft  coaft  of  the  peninfula  on  this  fide  the  Ganges. 
It  is  fcparated  from  the  illand  of  Bombay  by  a  narrow 
channel,  and  fubject  to  the  Portuguefe.  E.  Lon.  72.30. 
N.  Lat.  19.  o. 

BANDORE,  the  name  of  a  mufical  inftrument  with 
firings,  refembling  a  lute,  and  faid  to  be  invented  in 
the  fourth  year  of  Queen  Elizabeth,  by  JohnRofe,  a 
citizen  of  London. 

BANDY-j.egs,  from  the  French  bander,'  to  bend,' 
a  diftortion  of  the  legs,  when  they  turn  either  inward 
or  outward  on  either  fide  ;  arifing  from  fome  defect 
in  the  birth  or  imprudence  in  the  nurfe,  endeavour- 
ing to  make  a  child  (land  or  walk  before  his  legs  were 


ftrong  enough  to  fuftain  the  weight  of  his  body.     See     Bane 
Valgus.  || 

BANE  (from  the  Sax.  bana,  a  murderer),  figni-  Banguc. 
fies  deftru&ion  or  overthrow.  Thus,  "  I  will  be  the 
bane  of  fuch  a  man,"  is  a  common  faying.  So,  when  a 
perfon  receives  a  mortal  injury  by  any  thing,  we  fay, 
"  it  was  his  bane:"  and  he  who  is  the  caufe  of  ano- 
ther man's  death,  is  faid  to  be  le  bane,  i.  e.  a  malefac- 
tor. 

BANFF.     See  Bamff. 

BANGHIR,  a  town  of  Ireland,  in  king's  county  in 
the  province  of  Leinfter,  feated  on  the  river  Shannon. 
W.  Long.  8.  5.  N.  Lat.  53.  10. 

BANGLE  ears,  an  imperfection  in  ahorfe,  reme- 
died in  the  following  manner.  Place  his  ears  in  fuch  a 
manner  as  you  would  have  them  ftand  ;  bind,  them 
with  two  little  boards  fo  fait  that  they  cannot  ftir,  and 
then  clip  away  all  the  empty  wrinkled  fkin  clofe  by  the 
head. 

BANGIUS  (Thomas),  a  Danifli  divine,  and  an  e- 
legant  Latin  writer  on  the  origin  of  languages  and  a 
variety  of  other  fubjects.     He  died  in  1661. 

BANGOR,  an  epifcopal  city  of  Carnarvonfhire  in 
North  Wales.  In  ancient  times  it  was  fo  confiderabk, 
that  it  was  called  Bangor  the  Great,  and  defended  by 
a  jftrong  cattle  :  but  it  is  now  a  very  mean  place  ;  the 
principal  buildings  being  the  cathedral,  the  bilhop's 
palace,  and  a  free  fchool.  The  fee  is  of  very  great 
antiquity,  and  its  founder  unknown.  The  church  is 
dedicated  to  St.  Daniel,  who  was  bifhop  here  about  the 
year  516  ;  but  for  near  500  years  afterwards,  there  is 
no  certainty  of  the  names  of  his  fucceilbrs.  Owen 
Glendower  greatly  defaced  the  cathedral  church ;  but 
Bifhop  Dean  repaired  jit  again.  This  fee  met  a  ftill 
more  cruel  ravager  than  Owen  Glendower,  in  the  per- 
fon of  Bifhop  Bulkeley  ;  who  not  only  alienated  many 
of  the  lands  belonging  to  it,  but  evtn  fold  the  bells  of 
the  church.  This  dioceie  contains  the  whole  of  Car- 
narvonlhire except  three  parifhes,  the  fliire  of  Anglefey, 
and  part  of  the  (hires  of  Denbigh,  Merioneth,  and 
Montgomery,  in  which  are  107  parifhes,  whereof  36 
impropriated.  It  has  three  archdeaconries,  viz.  Ban- 
gor, Anglefey,  and  Merioneth  ;  of  which  the  two  firft 
are  commonly  annexed  to  the  bifhopric  for  its  better 
fupport.  This  fee  is  valued  in  the  king's  books  at 
L.  131  :  16  :  4,  and  is  computed  to  be  worth  annually 
L.  1200.  The  tenths  of  the  clergy  are  L.  iji  :  14:  31. 
To  the  cathedral  there  belong  a  bifhop,  a  dean,  an 
archdeacon,  a  treafurer,  and  two  prebendaries,  endow- 
ed ;  a  precentor,  a  chancellor,  and  three  canons,  not 
endowed  ;  three  vicars  coral,  an  organift,  lay-clerks, 
chorifters,  and  two  officers.  W.  Long.  4.  10.  N.  Lat. 
53-20. 

Bangor,  a  town  of  Ireland,  in  the  county  of  Down 
and  province  of  Ulfter.  It  is  feated  on  the  fouth  lhore 
of  the  bay  of  Carrick  Fergus,  oppofite  to  the  town  of 
that  name  ;  and  fends  two  members  to  parliament. 
W.  Long.  6.  N.  Lat.  54.  42. 

BANGUE,  a  fpecies  of  opiate,  in  great  ufe  through- 
out the  eaft,  for  drowning  cares  and  infpiring  joy. — 
This  by  the  Perfians  is  called  beng ,•  by  the  Arabs, 
efl'rar,  corruptly  afleral,  and  affarth  ;  by  the  Turks, 
bengitie,  and  vulgarly  called  ma  flack  ;  by  the  Euro- 
pean naturalifts,  bangue  or  bange. — It  is  the  leaf  of  a 
kind  of  wild  hemp,  growing  iu  the  countries  of  the 
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Bangue  Levant ;  it  differs  little,  either  as  to  leaf  or  feed,  from 
our  hemp,  except  in  fize.  Some  have  miftaken  it  for 
a  fpecies  of  althsea. 

There  are  divers  manners  of  preparing  it,  in  different 
countries.  Olearius  defcribes  the  method  ufed  in  Per- 
fia.  Mr  Sale  tells  us,  that,  among  the  Arabs,  the  leaf 
is  made  into  pills,  or  conferves.  But  the  mod  diflinct 
account  is  that  given  by  Alexander  Maurocordato 
caunfellor  and  phyfician  of  the  Ottoman  Porte,  in  a 
letter  to  Wedelius.  According  to  this  author,  bangue 
is  made  of  the  leaves  of  wild  hemp,  dried  in  the  fhade, 
then  ground  to  powder ;  and  put  into  a  pot  wherein 
butter  has  been  kept ;  fet  in  an  oven  till  it  begin  to  tor- 
rify ;  then  taken  out,  and  pulverized  again ;  thus  to 
be  ufed  occafionally,  as  much  at  a  time  as  will  lie  on 
the  point  of  a  knife.  Such  is  the  Tnrkifh  bangue. — The 
effects  ofVthis  drug  are,  To  confound  the  understand- 
ing ;  fet  the  imagination  loofe  ;  induce  a  kind  of  folly, 
and  forgetfulnefs,  wherein  all  cares  are  left,  and  joy 
and  gaiety  take  take  place  thereof.  Bangue  in  reality, 
is  a  fuccedaneum  to  wine,  and  obtains  in  thofe  coun- 
tries where  Mahometanifm  is  eftablifhed  ;  which  prohi- 
biting the  ufe  of  that  liquor  abfolutely,  the  poor  muflel- 
mans  are  forced  to  have  recourfe  to  fuccedanea,  to  roufe 
their  fpirits.  The  principal  are  opium  and  this  bangue. 
As  to  the  opinion  among  Europeans,  that  the  Turks 
prepare  themfelves  for  battle  by  a  dofe  of  bangue, 
which  ronfes  their  courage,  and  drives  them,  with 
eagernefs,  to  certain  death  ;  Dr  Maurocordato  allures 
us,  that  it  is  a  popular  error:  the  Turks  think  they 
are  then  going  affiiredly  to  receive  the  crown  of  mar- 
tyrdom ;  and  would  not,  for  any  confideration,  lofe 
the  merit  of  it,  which  they  would  do,  by  eating  the 
bangue,  as  being  held  unlawful  by  their  apoftle,  among 
other  things  which  intoxicate. 

BANIALUCH,  or  Bagnaluch,  a  city  of  Euro- 
pean Turkey,  the  capital  of  Bofnia,  upon  the  fron- 
tiers of  Dalmatia,  near  the  river  Setina.  E.  Long. 
18.  20.  N.  Lat.  44.  20. 

BANIANS,  a  religious  feci:  in  the  empire  of  the 
Mogul,  who  believe  a  metempfychofis;  and. will  there- 
fore eat  no  living  creature,  nor  kill  even  noxious  ani- 
mals, but  endeavour  to  releafe  them  when  in  the  hands 
of  others.  The  name  of  Banian  is  ufed  with  fome 
diverfity,  which  has  occafioned  much  confufion,  and 
many  miflakes.  Sometimes  it  is  taken  in  a  lefs  proper 
fenfe,  and  extended  to  all  the  idolaters  of  India,  as 
contradiftinguilhed  from  the  Mahometans:  in  which 
fenfe,  Banians  include  the  Bramins  and  other  cads. 
Banians,  in  a  more  proper  fenfe,  is  reftrained  to  a  pe- 
culiar cad,  or  tribe,  of  Indians,  whofe  office  or  pro- 
feflion  is  trade  and  merchandize ;  in  which  fenfe, 
Baniansttand  contradiltinguifhed  fromBramins  fiuttery , 
and  Wyfe,  the  three  other  calls,  into  which  the  Indians 
■are  divided.  The  four  calls  are  abfolutely  feparate  as 
to  occupation,  relation,  marriage,  &c.  though  all  of 
the  fime  religion  ;  which  is  more  properly  denominated 
the  religion  of  the  Bramins,  who  make  the  eccleliaf- 
tical  tribe,  than  of  the  Banians,  who  make  the  mercan- 
tile. The  proper  Banians  are  called,  in  ihej/jajler,  or 
book  of  their  law,  by  the  name  of  Shuddery ;  under  which 
are  comprehended  all  who  live  after  the  manner  of 
merchants,  or  that  deal  and  tranfact  for  others,  as  bro- 
kers; exclufive  of  the  mechanics,  or  artificers,  who 
make  another  call,  called  Wyfe.  Thefe  Banians  have 
Vol.  II. 


no  peculiar   fedl  or  religion,  unlefs  it  be,  that  two  of  Banians. 

the  eight  general   precepts  given  by  their  legiilator  ' 

Breniaw  to  the  Indian  nation,  are,  on  account  cf  the 
profelfion  of  the  Banians,  fuppofed  more  immediately 
to  relate  to  them,  viz.  thofe  which  enjoin  veracity  in 
their  words  and  dealings,  and  avoiding  all  practices  of 
circumvention  in  buying  and  felling. — Some  of  the 
Banians,  quitting  their  poffeflion,  and  retiring  from 
the  world  commence  religious,  aifume  a  peculiar  habir, 
and  devote  themfelves,  more  immediately  toGod,  under 
the  denomination  of  Vertea.  Thefe,  though  they  do 
not  hereby  change  their  caft,  are  commonly  reckoned 
as  bramins  of  a  more  devout  kind  ;  much  as  monks  in 
the  Romiih  church,  though  frequently  not  in  orders, 
are  reputed  as  a  more  facred  order  than  the  regular 
clergy.  The  name  Banian  imports  as  much,  in  the  Bra- 
min  language  (wherein  their  law  is  written),  as  a  peo- 
ple innocent  and  harmlefs;  void  of  all  guile ;  fo  gen- 
tle, that  they  cannot  endure  to  fee  either  afly  or  aworm 
injured;  and  who,  when  ftruck,  will  patiently  bear  it, 

without  refilling  or  returning  the  blow Their  mein 

and  appearance  is  defcribed  by  Lord  *,  in  terms  a  little     •  Di/cov, 
precife,  but  very   fignificant :    "  A  people  prefented  R'Hs-  Ba- 
themfelves  to  my  eyes  clothed  in  linen  garments,  fome-  "'""• 
what  low  defcending,  of  a  geflure  and  garb,  as  I  may 
fay,  maidenly,  and  well  nigh  effeminate,  of  a  counte- 
nance (hy  and  fomewhat  eftranged." — Gemelli  Careri 
divides  the  Banians  into  22  tribes,  all  diftinct,  and  not 
allowed  to  marry  with  each   other.     Lord  afTures  us 
they  are  divided  into  82  calls  or  tribes,  correfpondent 
to  the  calls  or  divifions  of  the  Banians  or  priefls,  under 
whofe  difcipline  they  are,  as  to  religious  matters;  tho' 
the  generality  of  the  Banians  choofe  to  be  under  the 
direction  of  the  two  Bramin   tribes,  the  Vifalnagra- 
naugers  and  the  Vnlnagranaugers. 

The  Banians  are  the  great  factors,  by  whom  moil 
of  the  trade  of  India  is  managed ;  in  this  refpect, 
comparable  to  the  Jews  and  Armenians,  and  not  be- 
hind either,  in  point  of  fkill  and  experience,  in  what- 
ever relates  to  commerce.  Nothing  is  bought  but  by 
their  mediation.  They  feem  to  claim  a  kind  of  jus 
divinum  to  the  adminiftration  of  the  traffic  of  the  na- 
tion, grounded  on  their  facred  books,  as  the  Bramins 
do  to  that  of  religion.  They  are  difperfed,  for  this 
parpofe,  through  all  parts  of  Alia,  and  abound  in 
Perfia,  particularly  at  Ifpahan  and  Gombroon,  where 
many  of  them  are  extremely  rich,  yet  not  above  acting 
as  brokers,  where  a  penny  is  to  be  got.  The  chief 
agents  of  the  Englilh,  Dutch,  and  French  Eafl  India 
companies  are  of  this  nation :  they  are  faithful,  and 
are  generally  milled  with  the  cafh  of  thofe  companies 
in  their  keeping.  They  aft  alfo  as  bankers,  and  can 
give  bills  of  exchange  for  moft  cities  in  the  Eaft  In- 
dies. Their  form  of  contract  in  buying  and  felling  is 
remarkable,  being  done  wiihout  words,  in  the  profound- 
ell  filence,  only  by  touching  each  other's  fingers: 
the  buyer  loofening  his  pamerin  or  girdle,  fpreads  it 
on  his  knee,  and  both  he  and  the  feller  having  their 
hands  underneath  by  the  interconrfe  of  the  fingers, 
mark  the  price  of  pounds,  {hillings,  &c.  demanded, 
offered,  and  at  length  agreed  on.  When  the  feller 
takes  the  buyer's  whole  hand,  it  denotes  a  thoufand  ; 
and  as  many  times  as  he  fqueezes  it,  as  many  thou- 
fand pagods,  or  roupees,  according  to  the  fpecies  in 
queflion  are,  demanded  :  when  he  only  takes  the  five 
5  F  fingers, 
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fingers,  it  denotes  five  hundred,  and  when  only  one, 
one  hundred  :  taking  only  half  a  finger,  to  the  l'econd 
joint,  denotes  fifty ;  the  fmall  end  of  the  finger,  to  the 
'  firfi  joint,  /lands  for  ten. 

BANIER  (Anthony),  licentiate  in  laws,  member 
of  the  academy  of  infcriptions  and  belles  lettres,  and 
eccleliaftic  of  the  diocefe  of  Clermont  in  Auvergne; 
died  in  November  1741,  aged  69.  He  is  principally 
celebrated  for  his  tranllation  of  the  Metamorphofes  of 
Ovid,  with  hiftorical  remarks  and  explanations;  which 
was  publifhed  in  1732,  at  Amfterdam,  in  folio,  finely 
ornamented  with  copperplates,  by  Picart ;  and  reprint- 
ed at  Paris,  1738,  in  two  vols.  410:  and  for  his  My- 
thology, or  fables  of  the  ancients  explained  by  hifto- 
ry;  a  work  full  of  the  moft  important  information, 
which  was  tranilated  into  Englifh,  and  printed  at  Lon- 
don in  1741,  in  4  vols.  8vo. 

BANISHMENT,  exile,  among  11s  is  of  two  kinds : 
the  one  voluntary,  and  upon  oath  ;  the  other  by  com- 
pulfion,  for  fome  offence  or  crime.  The  former  pro- 
perly called  abjuration,  is  now  ceafed ;  the  latter  is 
chiefly  enjoined  by  judgment  of  Parliament.  Yet  out- 
lawing and  transportation  may  alfo  be  confidered  as 
Jpecies  of  exile. 

BANISTER  (John),  a  phyfician  and  furgeon  in 
the  reign  of  queen  Elizabeth,  was  educated  at  Oxford 
where,  fays  Anthony  Wood,  he  ftudied  logicals  for  a 
lime;  but  afterwards  applied  himfelf  folely  to  phyfic 
and  furgery.  In  1573  he  took  the  degree  of  bachelor 
of  phyfic;  and  obtaining  a  licence  from  the  univerfity 
to  practife,  fettled  at  Notingham,  where  he  lived  ma- 
ny years  in  great  repute,  and  wrote  feveral  medical 
treatifes.  His  works  were  collected  and  publiihed  in 
1633,  4to. 

BANISTERIA,  in  botany;  a  genus  of  the  trigy- 
nia  order,  belonging  to  the  decandria  clafs  of  plants; 
and  in  the  natural  method  ranking  under  the  23d  or- 
der, Trihilata,  The  calyx  is  qninquepartite,  with 
nectarious  pores  on  the  ontfideof  the  bafe;  the  petals 
are  roundifh  and  uugulated  ;  the  feeds  are  three,  with 
membranaceous  wings.  There  are  feven  fpecies,  all 
natives  of  warm  conn  tries,  but  poffeffing  no  remark- 
able properties. 

BANK,  in  commerce,  a  common  repofitory,  where 
many  perfons  agree  to  keep  their  money,  to  be  always 
ready  at  their  call  or  direction  :  or,  Certain  focieties  or 
communities,  who  take  the  charge  of  other  people's 
money,  either  to  improve  it,  or  to  keep  it  fecure. 

The  firft  inftitution  of  banks  was  in  Italy,  where 
the  Lombard  Jews  kept  benches  in  the  market-places, 
for  the  exchange  of  money  and  bills;  and  banco  being 
the  Italian  name  for  bench,  banks  took  their  title  from 
this  word. 

Banks  are  of  two  principal  kinds.  1.  One  fort  is 
either  .public,  confiding  of  a  company  of  monied  men, 
who  being  duly  eftablifhed  and  incorporated  by  the 
laws  of  their  country,  agree  to  depofite  a  confidcrable 
fund,  or  joint  ftock,  to  be  employed  for  the  ufe  of  the 
fociety,  as  lending  money  upon  good  feenrity,  buying 
and  felling  bullion,  difcounting  bills  of  exchange,  Sec. : 
or  private,  i.  e.  fet  up  by  private  perfons,  or  partner- 
fhips,  who  deal  in  the  fame  way  as  the  former  upon 
their  own  iingle  Hock  and  credit. 

The  greateft  bank  of  circulation  in  Europe,  is  the 
flank  of  England,     The  company  was  incorporated 
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parliament  in  the  fifth  and  fixth  years  of  king  William     Bank. 

and  queen  Mary,  by  the  name  of  The  Governors  and  ' *— ' 

Company  of  the  Bank  of  England ;  in  confideration  of  Bank  of 
the  loan  of  I,200,oool.  granted  to  the  government ;  for  England; 
which   the  fubferibers  received  almoft  8  per  cent.     By  ■*  efta" 
this  charter,  the  company  are  not  to  borrow  under  their  b"ft>m(;nt> 
common  feal,  unlefs  by  act  of  parliament ;  they  are  importance' 
not  to  trade,  or  fuffer  any  perfon  in  truft  for  them  to  &c, 
trade  in  any  goods  or  merchandize;    but  they  may 
deal  in  bills  of  exchange,  in  buying  or  felling  bullion, 
and  foreign  gold  and  filver  coin,  &c. 

By  an  act  of  parliament  paffed  in  the  8th  and  9th 
year  of  William  III.  they  were  empowered  to  enlarge 
their  capital  ftock  to  2,201,1 71I.  10s.  It  was  then  alfo 
enacted,  that  bank-ftock  mould  be  a  perfonal,  and  not 
a  real  eftate ;  that  no  contract  either  in  word  or  writ- 
ing, for  buying  or  felling  bank-ftock,  fhould  be  good 
in  law,  unlefs regiftered  in  the  books  of  the  bank  with- 
in 7  days,  and  the  ftock  transferred  in  1 4  days ;  and 
that  it  fhall  be  felony,  without  benefit  of  clergy,  to 
counterfeit  the  common  feal  of  the  bank,  or  any  fealed 
bank-bill,  or  any  bank-note,  or  to  alter  or  erafe  fuch 
bills  or  notes.  By  another  act  paffed  in  the  7th  of 
queen  Anne,  the  company  were  empowered  to  augment 
their  capital  to  4,402,3431.  and  they  then  advanc- 
ed 400,0001.  more  to  the  government ;  and  in  1714, 
they  advanced  another  loan  of  1, $00,000]. 

In  the  third  year  of  the  reign  of  king  George  I.  the 
intereft  in  their  capital  ftock  was  reduced  to  5 per  cent. 
when  the  bank  agreed  to  deliver  up  as  many  exchequer 
bills  as  amounted  to  2,000,000].  and  to  accept  an  an- 
nuity of  ioo,oool.  and  it  was  declared  lawful  for  the 
bank  to  call  from  their  members,  in  proportion  to  their 
interefts  in  the  capital  ftock,  fuch  funis  of  money  as  in 
a  general  court  ihould  be  found  neceflary.  If  any  mem- 
ber mould  neglect  to  pay  his  fhare  of  the  moneys  fo 
called  for,  at  the  time  appointed  by  notice  in  the  Lon- 
don Gazette,  and  fixed  upon  the  Royal  Exchange,  it 
fliould  be  lawful  for  the  bank,  not  only  to  ftop  the  di- 
vidend of  fuch  member,  and  to  apply  it  towards  pay- 
ment of  the  money  in  queftion,but  alfo  to  ftop  the  trans- 
fers of  the  {hare  of  fuch  defaulter,  and  to  charge  him 
with  an  intereft  of  $  per  cent,  per  annum,  for  the  mo- 
ney fo  omitted  to  be  paid  :  and  if  the  principal  and  in- 
tereft fhould  be  three  months  unpaid,  the  bank  fliould 
then  have  power  to  fell  fo  much  of  the  ftock  belonging 
to  the  defaulter  as  would  fatisfy  the.  fame.  After  this, 
the  bank  reduced  the  intereft  of  the  2,coo,oool.  lent  to 


the  government,  from  $  to  4  per  cent,  and  purchafed 
feveral  other  annuities,  which  were  afterwards  redeem- 
ed by  the  government,  and  the  national  debt  due  to  the 
bank  reduced  to  L.  1,600,000.  But  in  1742,  the  com- 
pany engaged  tofupply  the  government  with  i,6oo,oool. 
at  3  per  cent,  which  is  now  called  the  3  per  cent,  an- 
nuities;  fo  that  the  government  was  now  indebted  to 
the  company  L. 3, 200,000,  the  one  half  carrying  4, 
and  the  other  3  per  cent. 

In  the  year  1  746,  the  eompany  agreed  that  the  fum 
of  L. 986,800  due  to  them  in  the  exchequer  bills  unfa- 
tisfied,  on  the  duties  for  licences  to  fell  fpirituous  li- 
quors by  retail,  fhould  be  cancelled,  and  in  lien  thereof 
to  accept  of  an  annuity  of  L. 39, 442,  the  intereft  of 
that  fum  at  4  per  cent.  The  company  alfo  agreed  to 
advance  the  further  fum  of  L.i,coo,ooo  into  the  ex- 
chequer, upon  the  credit  of  the  duties  arifing  by  the  malt 

and 


BAN 


C    779    ] 


BAN 


Bank.      and  land  tax  at  4  per  cent,  for  exchequer  bills  to  be 

— « '  ifl'ued  for  that  puvpofe  ;  in  confideration  of  which,  the 

company  were  enabled  to  augment  their  capital  with 
L.  986,800;  the  interefl  of  which,  as  well  as  that  of  the 
other  annuities,  were  reduced  to  3^  per  cent,  till  the 
2jth  of  December  1757,  and  from  that  time  to  carry 
enly  3  per  cent. 

And  in  order  to  enable  them  to  circulate  the  faid  ex- 
chequer bills,  they  eftabliffied  what  is  now  called  bank 
circulation.  The  nature  of  which  may  be  underflood 
from  what  follows. 

The  company  of  the  bank  are  obliged  to  keep  cafh 
fufficient  not  only  to  anfwer  the  common,  but  alio  any 
extraordinary  demand  that  may  be  made  upon  them  ; 
and  whatever  money  they  have  by  them,  over  and  above 
the  fum  fuppofed  neceflary  for  the  purpofes,  they  em- 
ploy in  what  may  be  called  the  trade  of  the  company  ; 
that  is  to  fay,  in  difcounting  bills  of  exchange,  in  buy- 
ing of  gold  and  filver,  and  in  government  fecurities,  &c. 
But  when  the  bank  entered  into  the  abovementioned 
contract,  as  they  did  not  keep  unemployed  a  larger  fmn 
of  money  than  what  they  deemed  neceflary  to  anfwer 
their  ordinary  and  extraordinary  demands,  they  could 
not  conveniently  take  out  of  their  current  cafh  fo  large 
a  fum  as  a  million,  with  which  they  were  obliged  to 
furnilh  the  government,  without  either  leifening  that  fmn 
they  employed  in  difcounting,  buying  gold  and  (ilver, 
&c.  (which  would  have  been  very  difadvantageons  to 
them),  or  inventing  fome  method  that  ihould  anfwer  all 
the  purpofes  of  keeping  the  million  in  cam.  The  me- 
thod which  they  chofe,  and.which  fully  anfwers  their 
end,  was  as  follows  : 

They  opened  a  fubfeription,  which  they  renew  an- 
nually, for  a  million  of  money  ;  wherein  the  fubferibers 
advance  10  per  cent,  and  enter  into  a  contract  to  pay 
the  remainder,  or  any  part  thereof,  whenever  the  bank 
fhall  call  upon  them,  under  penalty  of  forfeiting  the 
10  per  cent,  fo  advanced  ;  in  confideration  of  which, 
the  bank  pays  the  fubferibers  4  per  cent,  intereft  for 
the  money  paid  in,  and  1  per  cent,  for  the  whole  fum 
they  agree  to  furnilh  ;  and  in  cafe  a  call  lhall  be  made 
upon  them  for  the  whole,  or  any  part  thereof,  the  bank 
further  agrees  to  pay  them  at  the  rate  of  J  per  cent. 
per  annum  for  fuch  fum  till  they  repay  it,  which  they 
are  under  an  obligation  to  do  at  the  end  of  the  year. 
By  this  means  the  bank  obtains  all  the  purpofes  of 
keeping  a  million  of  money  by  them  ;  and  though  the 
fubferibers,  if  no  call  is  made  upon  them  (which  is  in 
general  the  cafe),  receive  6i.  per  cent,  for  the  mo- 
ney they  advance,  yet  the  company  gains  the  fum  of 
L. 23, 500  per  annumby  the  contract ;  as  will  appear 
by  the  following  account  : 

The  bank  receives  from  the  government  £. 

for  the  advance  of  a  million          -           -  30,000 

The  bank  pays  the  fubferibers  who  advance 
L.  100,000  and  engage  to  pay  (when  called 

for)   L.  900,000  more              -              -  6,500 

The  clear  gain  to  the  bank  therefore  is  23,500 

This  is  the  flate  of  the  cafe,  provided  the  company 
fhould  make  no  call  on  the  fubferibers;  which  they 
will  be  very  unwilling  to  do,  becaufe  it  would  not  on- 
ly leffen  their  profit,  but  affect  the  public  credit  in  ge- 
neral. 

Bank-flock  may  not  improperly  be  called  a  trading 


jtock,  lince  with  this  they  deal  very  largely  in  foreign  Banlc. 
gold  and  lilver,  in  difcounting  bills  of  exchange,  &c.  *— v— ' 
Befides  which,  they  are  allowed  by  the  government 
very  confiderable  fums  annually  for  the  management  of 
the  annuities  paid  at  their  office.  All  which  advantages 
render  a  lhare  in  their  Hock  very  valuable  ;  though  ic 
is  not  equal  in  value  to  the  Eafl  India  Hock.  The 
company  make  dividends  of  the  profits  half-yearly,  of 
which  notice  is  publicly  given  ;  when  thofe  who  have 
occafion  for  their  money  may  readily  receive  it  ;  but 
private  perfons,  if  they  judgeconvenicnt,  are  permitted 
to  continue  their  funds,  and  to  have  their  interell  added 
to  the  principal. 

This  company  is  under  the  direction  of  a  governor, 
deputy-governor,  and  24  directors,  who  are  annually 
elected  by  the  general  court,  in  the  fame  manner  as  in 
the  Ealt  India  company.  Thirteen,  or  more,  compofe 
a  court  of  directors  for  managing  the  affairs  of  the  com- 
pany. The  officers  of  this  company  are  very  nume- 
rous. 

The  liability  of  the  bank  of  England  is  equal  to  that 
of  the  Britifh  government.  All  that  it  has  advanced 
to  the  public  mufl  be  loft  before  its  creditors  can  fu- 
flain  any  lofs.  No  other  banking  company  in  England 
can  be  eflablifhed  by  act  of  parliament,  or  can  confifl 
of  more  than  fix  members.  It  acts,  not  only  as  an  or- 
dinary bank,  but  (as  we  have  already  fcen)  as  a  great 
engine  of  flate  ;  receiving  and  paying  the  greater  part 
of  the  annuities  which  are  due  to  the  creditors  of  the 
public ;  circulating  exchequer  bills  ;  and  advancing  to 
government  the  annual  amount  of  the  land  and  malt 
taxes,  which  are  frequently  not  paid  up  till  fome  years 
thereafter.  It  likewifc  has,  upon  feveral  different  oc- 
cafions,  fupported  the  credit  of  the  principal  honfes, 
not  only  of  England,  but  of  Hamburgh  and  Holland. 
Upon  one  occafion  it  is  faid  to  have  advanced  for  this 
purpofe,  in  one  week,  about  L.  i,6co,ooo,  a  great  part 
of  it  in  bullion. 

In  Scotland  there  are  two  public  banks,  both  at  E-  Scotch 
dinburgh.    The  one,  called  The  Bank  of  Scotland,  was  banks,  po- 
eflablifhed  by  act  of  parliament  in   1695  ;  the  other,  bll.c  and 
called  The  Royal  Bank,  by  royal  charter  in  1 727.  private. 

Within  thefe  30  years  there  have  alfo  been  erected 
private  banking  companies  in  almoft  every  confiderable 
town,  and  even  in  fome  villages.  Hence  the  bufinefs 
of  the  country  is  almoft  entirely  carried  on  by  paper- 
currency,  i.  e.  by  the  notes  of  thofe  different  banking 
companies  ;  with  which  purchafes  and  payments  of  all 
kinds  are  commonly  made.  Silver  very  feldom  appears, 
except  in  the  change  of  a  twenty-drilling  bank-note, 
and  gold  ftill  feldomer.  But  though  the  conduct  of  all 
thofe  different  companies  has  not  been  unexceptionable, 
and  has  accordingly  required  an  aft  of  parliament  to 
regulate  it  ;  the  country,  notwithflanding,  has  evident- 
ly derived  great  benefit  from  their  trade.  It  has  been 
aliened,  that  the  trade  of  the  city  of  Glafgow  doubled 
in  about  1 J  years  after  the  firfl  ereftion  of  the  banks 
there  ;  and  that  the  trade  of  Scotland  has  more  than 
quadrupled  fince  the  firfl  erection  of  the  two  public 
banks  at  Edinburgh.  Whether  the  trade,  either  of 
Scotland  in  general,  or  of  the  city  of  Glafgow  in  par- 
ticular, has  really  increafed  in  fo  great  a  proportion, 
during  fo  fliort  a  period,  we  do  not  pretend  to  know. 
If  either  of  them  has  increafed  in  this  proportion,  it 
fcems  to  be  an  effect  too  great  to  be  accounted  for  by 
j  F  2  the 
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the  fole  operation  of  this  caufe.  That  the  trade  and 
induftry  of  Scotland,  however,  have  increafed  very 
conliderably  during  this  period,  and  that  the  banks 
liave  contributed  a  good  deal  10  this  increafe,  cannot  be 

doubted.  ,  .  ,     .      ,       ,  ■ 

The  value  of  the  filver  money  which  circulated  in 
Scotland  before  the  Union  in  1707,  and  which  imme- 
diately after  it  was  brought  into  the  bank  of  Scotland 
in  order  to  be  recoined,  amounted  to  L.4ll,il7  :  10  =9 
Sterling.  No  account  has  been  got  of  the  gold  coin  ; 
but  it  appears  from  the  ancient  accounts  of  the  mint 
of  Scotland,  that  the  value  of  the  gold  annually  coined 
fomewhat  exceeded  that  of  the  filver.  There  were  a 
good  many  people  too  upon  this  occafion,  who,  from  a 
diffidence  of  repayment,  did  not  bring  their  filver  into 
the  bank  of  Scotland  ;  and  there  was,  betides,  fome 
Englilh  coin,  which  was  not  called  in.  The  whole  va- 
lue of  the  gold  and  filver,  therefore,  which  circulated 
in  Scotland  before  the  Union,  cannot  be  eftimated  at 
lefs  than  a  million  Sterling.  It  feems  to  have  confti- 
tuted  almoft  the  whole  circulation  of  that  country  ;  - 
for  though  the  circulation  of  the  bank  of  Scotland, 
which  had  then  no  rival,  was  confiderable,  it  feems  to 
have  made  but  a  very  fmall  part  of  the  whole.  In  the 
prefent  times  the  whole  circulation  of  Scotland  cannot 
be  eftimated  at  lefs  than  two  millions,  of  which  that 
fart  which  confiits  in  gold  and  filver  molt  probably 
does  not  amount  to  half  a  million.  But  though  the 
circulating  gold  and  filver  of  Scotland  have  fuffered  fo 
great  a  diminution  during  this  period,  its  real  riches 
and  profperity  do  not  appear  to  have  fuffered  any.  Its 
agriculture,  manufactures,  and  trade,  on  the  contrary, 
the  annual  produce  of  its  land  and  labour,  have  evi- 
dently been  augmented. 

It  is  chiefly  by  difcounting  bills  of  exchange,  that 
is, by  advancing  money  upon  them  before  they  are  due, 
that  the  greater  part  of  banks  and  bankers  iffue  their 
promiflory  notes.  They  deduct:  always,  upon  whatever 
Aim  they  advance,  the  legal  intereft  till  the  bill  ihall 
become  due.  The  payment  of  the  bill,  when  it  be- 
comes due,  replaces  to  the  bank  the  value  of  what  had 
been  advanced,  together  with  a  clear  profit  of  the  in- 
lereft.  The  banker,  who  advances  to  the  merchant 
whofe  bill  he  difcounts,  not  gold  and  filver,  but  his  own 
promiflory  notes,  has  the  advantage  of  being  able  to 
difcount  to  a  greater  amount,  by  the  whole  value  of 
his  promiflory  notes,  which  he  finds  by  experience 
are  commonly  in  circulation.  He  is  thereby  enabled 
to  make  his  clear  gain  of  intereft  on  fo  much  a  larger 
funs. 

The  commerce  of  Scotland,  which  at  prefent  is  not 
Very  great,  was  flill  more  inconfiderable  when  the  two 
firft  banking  companies  were  eftablilhed  ;  and  thofe 
companies  would  have  had  but  little  trade,  had  they 
confined  their  bufinefs  to  the  difcounting  of  bills  of  ex- 
change. They  invented,  therefore,  another  method  of 
liming  their  promiflory  notes,  by  granting  what  they 
called  cafh  accounts  ;  that  is,  by  giving  credit  to  the 
extent  of  a  certain  fum  (L.  2000  or  L.  3000  for  ex- 
ample), to  any  individual  who  could  procure  two  per- 
fons  of  undoubted  credit  and  good  landed  eftate  to  be- 
come furety  for  him,  that  whatever  money  mould  be 
advanced  to  him  within  the  fum  for  which  the  credit 
had  been  given  fhould  be  repaid  upon  demand,  toge- 
ther with  the  legal  intereft.     Credits  of  this  kind  are 


commonly  granted  by  banks  and  bankers  in  all  diffe-      Bank- 
rent  parts  of  the  world.     But  the  eafy  terms  on  which  ' v ' 

the  Scots  banking  companies  accept  of  repayment  are 
peculiar  to  them,  and  have  perhaps  been  the  principal  Advanta- 
caufe,   both    of  the  great   trade  of  thofe  companies  ges  from 
and  of  the  benefit  which    the  country  has  received  thefe » 
from  it. 

Whoever  has  a  credit  of  this  kind  with  one  of  thofe 
companies,  and  borrows  L.  1000  upon  it  for  example, 
may  repay  this  fum  piece-meal,  by  L.  20  and  L.  30  at 
a  time,  the  company  difcounting  a  proportionable  part 
of  the  intereft  of  the  great  fum  from  the  day  on  which 
each  of  thofe  fmall  firms  is  paid  in,  till  the  whole  be  in 
this  manner  repaid.  All  merchants  therefore,  and  al- 
moft  all  men  of  bufinefs,  find  it  convenient  to  keep  fuch 
cafli-accounts  with  them  ;  and  are  thereby  interefted  to  ^  t^e 
promote  the  trade  of  thofe  companies,  by  readily  re-  banks,  aud 
ceiving  their  notes  in  all  payments, and  by  encouraging 
all  thofe  with  whom  they  have  any  influence  to  do  the 
fame.  The  banks,  when  their  cuftomers  apply  to  them 
for  money,  generally  advance  it  to  them  in  their  own 
promiflory  notes.  Thefe  the  merchants  pay  away  to 
the  manufacturers  for  goods,  the  manufacturers  to  the 
farmers  formaterials  and  provifions,  the  farmers  to  their 
landlords  for  rent,  the  landlords  repay  them  to  the  mer- 
chants for  the  conveniences  and  luxuries  with  which 
they  fupply  them,  and  the  merchants  again  return  them 
to  the  banks  in  order  to  balance  their  caih  accounts,  or 
to  replace  what  they  may  have  borrowed  of  them ;  and 
thus  almoft  the  whole  money-bufinefs  of  the  country  is 
tranfacted  by  means  of  them.  Hence  the  great  trade 
of  thofe  companies. 

By  means  of  thofe  calh  accounts,  every  merchant 
can,  without  imprudence,  carry  on  a  greater  trade  than 
he  otherwife  could  do.  If  there  are  two  merchants,  to  the 
one  in  London  and  the  other  in  Edinburgh,  who  em-  country, 
ploy  equal  flocks  in  the  fame  branch  of  trade,  the  E- 
dinburgh  merchant  can,  without  imprudence,  carry  on 
a  greater  trade,  and  give  employment  to  a  greater 
number  of  people,  than  the  London  merchant.  The 
London  merchant  mull  always  keep  by  him  a  confi- 
derable fum  of  money,  either  in  his  own  coffers,  or  in 
thofe  of  his  banker  (who  gives  him  no  intereft  for  it), 
in  order  to  anfwer  the  demands  continually  coming 
upon  him  for  payment  of  the  goods  which  he  purchafes 
upon  credit.  Let  the  ordinary  amount  of  this  fum  be 
fuppofed  L.  500.  The  value  of  the  goods  in  his  ware- 
houfe  mull  always  be  lefs  by  L.  joo  than  it  would  have 
been,  had  he  not  been  obliged  to  keep  fuch  a  fum  un- 
employed. Let  us  fuppofe  that  he  generally  difpofes 
of  his  whole  flock  upon  hand,  or  of  goods  to  the  va- 
lue of  his  whole  flock  upon  hand,  once  in  the  year. 
By  being  obliged  to  keep  fuch  a  great  fum  unem- 
ployed, he  muft  fell  in  a  year  L.  joo  worth  lefs  goods 
than  he  might  otherwife  have  done.  His  annual  pro- 
fits mnfl  be  lefs  by  all  that  he  could  have  made  by  the 
fale  of  L.  joo  worth  more  goods  ;  and  the  number  of 
people  employed  in  preparing  his  goods  for  the  market, 
muft  be  lefs  by  all  thofe  that  L.  500  more  flock  could 
have  employed.  The  merchant  in  Edinburgh,  on  the 
other  hand,  keeps  no  money  unemployed  for  anfwering 
fuch  occafional  demands.  When  they  actually  come 
upon  him,  he  fatisfies  them  from  his  cafh-account  with 
the  bank,  and  gradually  replaces  the  fum  borrowed 
with  the  money  or  paper  which  comes  in  from  the  oc- 
cafional 
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cafiotial  fale  of  his  goods.  With  the  fame  flock, 
therefore,  he  can,  without  imprudence,  have  at  all 
times  in  his  warehoufe  a  larger 'quantity  of  goods  than 
the  London  merchant ;  and  can  thereby  both  make  a 
greater  profit  himfelf,  and  give  conftant  employment 
to  a  greater  number  of  induflrious  people  who  pre- 
pare thofe  goods  for  the  market.  Hence  the  great 
benefit  which  the  country  has  derived  from  this 
trade. 

The  late  multiplication,  of  banking  companies  in 
both  parts  of  the  united  kingdom,  an  event  by  which 
many  people  have  been  much  alarmed,  inftead  of  di- 
minilhing  increafes  the  fecurity  of  the  public.  It 
obliges  all  of  tliem  to  be  more  eircumfpeft  in  their  con- 
duit, and  by  not  extending  their  currency  beyond  its 
due  proportion  to  their  cam,  to  guard  themfelves 
againfl  thofe  malicious  runs  which  the  rivalfhip  of  fo 
many  competitors  is  always  ready  to  bring  upon  them. 
It  reftrains  the  circulation  of  each  particular  company 
within  a  narrower  circle,  and  reduces  their  circulating 
notes  to  afmaller  number.  By  dividing  the  whole  cir- 
culation into  a  greater  number  of  parts,  the  failure  of 
any  one  company,  an  accident  which,  in  the  courfe  of 
things,  mnfl  fometimes  happen,  becomes  of  lets  con- 
fequence  to  the  public.  This  free  competition  too 
obliges  all  bankers  to  be  more  liberal  in  their  dealings 
with  their  cuflomers,  left  their  rivals  lhould  carry  them 
away.  In  general,  if  any  branch  of  trade,  or  any  di- 
vifion  of  labour,  be  advantageous  to  the  public,  the 
freer  and  more  general  the  competition,  it  will  always 
be  the  more  fo.  See  further,  the  article  Paper- 
Money. 

i.  The  other  kind  of  banks  confifts  of  fuch  as  are 
inftituied  wholly  on  the  public  account,  and  are  called 
Banks  of  Depofit ;  the  nature  of  which  not  being  ge- 
nerally underftood,  the  following  particular  explana- 
tion may  not  be  unacceptable. 

The  currency  of  a  great  ftate,  fuch  as  Britain,  ge- 
nerally confifts  almoft  entirely  of  its  own  coin.  Should 
this  currency,  therefore,  be  at  any  time  worn,  dipt,  or 
otherwife  degraded  below  its  ftandard  value  the  ftate 
by  a  reformation  of  its  coin  can  effectually  re-effablifh 
its  currency.  But  the  currency  of  a  fmall  ftate,  fuch 
as  Genoa  or  Hamburgh,  can  feldom  confift  altogether 
in  its  own  coin,  but  muft  be  made  up  in  a  great  mca- 
fare,  of  the  coins  of  all  the  neighbouring  ftates  with 
which  its  inhabitants  have  a  continual  intercourfe.  Such 
a  ftate,  therefore,  by  reforming  its  coin,  will  not  al- 
ways be  able  to  reform  its  currency.  If  foreign  bills  of 
exchange  are  paid  in  this  currency,  the  uncertain  value 
of  any  fum,  of  what  is  in  its  own  nature  fo  uncertain, 
muft  render  the  exchange  always  very  much  againft 
fuch  a  ftate,  its  currency  being,  in  all  foreign  ftates  ne- 
ceffarily  valued  even  below  what  it  is  worth.  In  order 
to  remedy  the  inconvenience  to  which  this  difadvantage- 
ous  exchange  muft  have  fubjected  their  merchants,  fuch 
fmall  ftates,  when  they  began  to  attend  to  the  intereft 
of  trade,  have  frequently  enacted,  that  foreign  bills  of 
exchange  of  a  certain  value  fhould  be  paid,  not  in  com- 
mon currency,  but  by  an  order  upon,  or  by  a  transfer 
in  the  books  of,  a  certain  bank,  eftabliflied  upon  the 
credit  and  under  the  protection  of  the  ftate ;  this  bank 
being  always  obliged  to  pay,  in  good  and  true  money, 
exactly  according  to  the  ftandard  of  the  ftate.  The 
banks  of  Venice,  Genoa,  Amflerdam,  Hamburgh,  and 


Nuremberg,  feem  to  have  been  originally  eftabliflied      Cart. 

with  this  view,  though  lbme  of  them  may  have  after-  ""-"-v ' 

wards  been  made  fubfervient  to  other  purpofts.  The 
money  of  fuch  banks,  being  better  than  i lie  common 
currency  of  the  country,  necelfarily  bore  an  agio,  which 
was  greater  or  fmaller,  according  as  the  currency  was 
fuppofed  to  be  more  or  lefs  degraded  below  the  ltand- 
ard  of  the  ftate.  The  agio  of  the  bank  of  Hamburgh, 
for  example,  which  is  faid  to  be  commonly  about  14 
per  cent,  is  the  fuppofed  difference  between  the  good 
ftandard  money  of  the  ftate,  and  the  dipt,  worn,  and 
diminifhed  currency  poured  into  it  from  all  the  neigh- 
bouring dates. 

Before  1609,  the  great  quantity  of  dipt  and  worn 
foreign  coin,  which  the  eXLcnfive  trade  of  Amfterdam. 
brought  from  all  parts  of  Europe,  reduced  the  value  of 
its  currency  about  9  per  cent,  below  that  of  good  money 
frelh  from  the  mint.     Such  money  no  fooner  appeared, 
than  it  was  melted  down  or  carried  away,    as  it  always 
is  in  fuch  circumftances.     The  merchants,  with  plenty 
of  currency,  could  not  always  find  a  fufficient  quantity 
of  good  money  to  pay  their  bills  of  exchange ;   and  the 
value  of  thofe  bills,  in  fpite  of  feveral  regulations  which 
were  made  to  prevent  it,  became  in  a  great  meafure  un- 
certain.    In  order  to  remedy  thefe  inconveniences,  a  A!%e°_ 
bank  was  eftabliflied  in  1609  under  the  guarantee  of  the  dam  oneof 
city.     The  bank  received  both  foreign  coin,  and  the  themoftfa- 
light  and  worn  coin  of  the  country,  at  its  real  and  in-  mous. 
trinfic  value  in  the  good  ftandard  money  of  the  coun-  Itsinftitu- 
try,  deducting  only  fo  much  as  was  neceffary  for  de-  tlo.n>  re6^~ 
fraying  the  cxpence  of  coinage,  and  the  other  neceffary  ,?'""!;  u tt_ 
expence  of  management.  For  the  value  which  remained 
after  this  fmall  deduction  was  made,  it  gave  a  credit  in 
its  books.     This  credit  was  called  bank-money  ;  which/ 
as  it  reprefented  money  exactly  according  to  the  ftand- 
ard of  the  mint,  was  always  of  the  fame  real  value,  and 
intrinfically  worth  more  than  current  money.  It  was  at 
the  fame  time  enacted,  that  all  bills  drawn  upon  or  ne- 
gociated  at  Amfterdam  of  the  value  of  600  gilders  and 
upwards  fhould    be   paid  in  bank-money,    which    at 
once  took  away  all  uncertainty  in  the  value  of  thofe 
bills.     Every  merchant,  in  confequence  of  this  regu- 
lation, was  obliged  to  keep  an  account  with  the  bank 
in  order  to  pay  his  foreign  bills  of  exchange,  which 
neceffarily  occafioned  a  certain  demand  for  bank-mo- 
ney. 

Bank-money,  over  and  above  both  its  intrinfic  fupe- 
riority  to  currency,  and  the  additional  value  which 
this  demand  neceffarily  gives  it,  haslikewifefome  other 
advantages.  It  is  fecure  from  fire,  robbery,  and  other 
accidents;  the  city  of  Amfterdam  is  bound  for  it;  it 
can  be  paid  away  by  a  fimple  transfer,  without  the 
trouble  of  counting,  or  the  rifk  of  tranfporting  it  from 
one  place  to  another.  In  confequence  of  thofe  different 
advantages,  it  feems  from  the  beginning  to  have  borne 
an  agio  ;  and  it  is  generally  believed  that  all  the  money 
originally  depofited  in  the  bank  was  allowed  to  remain 
there,  nobody  caring  to  demand  payment  of  a  debt 
which  he  could  fell  for  a  premium  in  the  market.  Bc- 
fides,  this  money  could  not  be  brought  from  thofe  cof- 
fers, as  it  will  appear  by  and  by,  without  previoufly 
paying  for  the  keeping. 

Thofe  depofits  of  coin,  or  which  the  bank  was  bound 
to  reftore  in  coin,  conftituted  the  original  capital  of  the 
bank,  or  the  whole  value  of  what  was  reprefented  by 
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Bank,     what  is  called  Bank-money.  At  prefent  they  are  fuppof- 

— '  ed  to  couititute  but  a  very  imall  part  of  it.     In  order 

to  facilitate  the  trade  ill  bullion,  the  bank  has  been  for 
thefe  many  years  in  the  practice  of  giving  credit  in  its 
books  upon  depolits  of  gold  and  filver  bullion.  This 
credit  is  generally  about  5  per  cent,  below  the  mint 
price  of  fuch  bullion.  The  bank  grants  at  the  fame 
time  what  is  called  a  reapice  or  receipt,  intitling  the 
perfon  who  makes  the  depofit,  or  the  bearer,  to  take 
out  the  bullion  again  at  any  time  within  fix  months, 
upon  re-transferring  to  the  bank  a  quantity  of  bank- 
money  equal  to  that  for  which  credit  had  been  given 
in  its  books  when  the  depolit  was  made,  and  upon  pay- 
ing 1  percent,  for  the  keeping  if  the  depofit  was  in  fil- 
ver/ and  i  per  cent,  if  it  was  in  gold  ;  but  at  the  fame 
time  declaring,  that  in  default  of  fuch  payment,  and 
upon  the  expiration  of  this  term,  the  depofit  mould  be- 
long to  the  bank  at  the  price  at  which  it  had  been  re- 
ceived, or  for  which  credit  had  been  given  in  the  tranf- 
fer  books.  What  is  thus  paid  for  the  keeping  of  the 
depofit  may  be  confidered  as  a  fort  of  warehoufe  rent; 
and  why  this  warehoufe  rent  lhould  be  fo  much  dearer 
for  gold  than  for  filver,  feveral  different  reafons  have 
been  alTigned.  The  finenefs  of  gold,  it  has  been  faid, 
is  more  difficult  to  be  afcertained  than  that  of  filver. 
Frauds  are  more  eafily  practifed,  and  occafion  a  great- 
er lofs  in  the  more  precious  metal.  Silver,  belides, 
being  the  ftandard  metal,  the  ftate,  it  has  been  faid, 
wifhes  to  encourage  more  the  making  of  depofits  of 
filver  than  of  thofe  of  gold. 

Depofits  of  bullion  are  moft  commonly  made  when 
the  price  is  fomewhat  lower  than  ordinary ;  and  they 
are  taken  out  again  when  it  happens  to  rife.  In  Hol- 
land the  market  price  of  bullion  is  generally  above  the 
mint  price,  for  the  fame  reafon  that  it  was  fo  in  Eng- 
.  land  before  the  late  reformation  of  the  gold  coin.  The 
difference  is  faid  to  be  commonly  from  about  fix  to 
fixteen  ftivers  upon  the  mark,  or  eight  ounces  of  filver 
of  eleven  parts  fine  and  one  part  alloy.  The  bank- 
price,  or  the  credit  which  the  bank  gives  for  depofits 
of  fuch  filver  (when  made  in  foreign  coin,  of  which  the 
finenefs  is  well  known  and  afcertained,  fuch  as  Mexico 
dollars),  is  22  gilders  the  mark;  themintprice  is  about 
23  gilders  ;  and  the  market-price  is  from  23  gilders  fix 
to  23  gilders  fixteen  ftivers,  or  from  2  to  3  per  cent. 
above  the  mint-price.  The  proportions  between  the 
bank-price,  the  mint-price,  and  the  market-price,  of 
gold  bullion  are  nearly  the  fame.  A  perfon  can  gene- 
rally fell  his  receipt  for  the  difference  between  themint- 
price of  bullion  and  the  market-price.  A  receipt  for 
bullion  is  almoft  always  worth  fomething ;  and  it  very 
feldom happens,  therefore,  that  any  body  fuffers  his  re- 
ceipt to  expire,  or  allows  his  bullion  to  fall  to  the  bank 
at  the  price  at  which  it  had  been  received,  either  by 
not  taking  it  out  before  the  end  of  the  fix  months,  or 
by  neglecting  to  pay  the  i  or  ;  per  cent,  in  order  to 
obtain  a  new  receipt  for  another  fix  months.  This, 
however,  though  it  feldom  happens,  is  faid  to  happen 
fometiines,  and  more  frequently  with  regard  to  gold 
than  with  regard  to  filver,  on  account  of  the  higher 
warehoufe-rent  which  is  paid  for  the  keeping  of  the 
more  precious  metal. 

The  perfon  who  by  making  a  depofit  of  bullion  ob- 
tains both  a  bank-credit  and  a  receipt,  pays  his  bills  of 
exchange  as  theybeconie  due  with  his  bank-credit ;  and 


either  fells  or  keeps  his  receipt,  according  as  he  judges 
that  the  price  of  bullion  is  likely  to  rife  or  to  fall.  The  v 
receipt  and  the  bank-credit  feldom  keep  long  together, 
and  there  is  no  occafion  that  they  mould.  The  perfon 
who  has  a  receipt,  and  who  wants  to  take  out  bullion, 
finds  always  plenty  of  bank-credits,  or  bank  money  to 
buy  at  the  ordinary  price  ;  and  the  perfon  who  has 
bank-money,  and  wants  to  take  out  bullion,  finds  re- 
ceipts always  in  equal  abundance. 

The  owners  of  bank-credits  and  the  holdersof  receipts 
conftitute  two  different  forts  of  creditors  againft  the 
bank.  The  holder  of  a  receipt  cannot  draw  out  thebul- 
lion  for  which  it  is  granted,  without  re-affigning  to  the 
bank  a  fura  of  bank-money  equal  to  the  price  at  which, 
the  bullion  has  been  received.  If  he  has  no  bank-money 
of  his  own,  he  muft  purcbafe  it  of  thofe  who  have  ir. 
The  owner  of  bank-money  cannot  draw  out  bullion 
without  producing  to  the  bank  receipts  for  the  quan- 
tity which  he  wants.  If  he  has  none  of  his  own,  he 
muft  buy  them  of  thofe  who  have  them.  The  holder 
of  a  receipt,  when  he  pnrchafes  bank-money,  purchafes 
the  power  of  taking  out  a  quantity  of  bullion,  of  which 
the  mint-price  is  5  per  cent,  above  the  bank-price.  The 
agio  of  5  per  cent,  therefore,  which  he  commonly  pays 
for  it,  is  paid,  not  for  an  imaginary,  but  for  a  real  value. 
The  owner  of  bank-money,  when  he  purchafes  a  re- 
ceipt, purchafes  the  power  of  taking  out  a  quantity  of 
bullion,  of  which  the  market-price  is  commonly  from 
2  to  3 per  cent,  above  the  mint-price.  The  price  which 
he  pays  for  it,  therefore,  is  paid  likwife  for  a  real  va- 
lue. The  price  of  the  receipt,  and  the  price  of  the 
bank-money,  compound  or  make  up  between  them  the 
full  value  or  price  of  the  bullion. 

Upon  depolits  of  the  coin  current  in  the  country, 
the  bank  grants  receipts  likewife  as  well  as  bank-credits ; 
but  thofe  receipts  are  frequently  of  no  value,  and  will 
bring  no  price  in  the  market.  Upon  ducatoons,  for 
example,  which  in  the  currency  pafs  for  three  gilders 
three  ftivers  each,  the  bank  gives  a  credit  of  three  gil- 
ders only,  or  5  per  cent,  below  their  current  value.  Ic 
grants  a  receipt  likewife  intitling  the  bearer  to  take 
out  the  number  of  ducatoons  depofited  at  any  time 
within  fix  months,  upon  paying  i  per  cent,  for  the 
keeping.  This  receipt  will  frequently  bring  no  price 
in  the  market.  Three  gilders  bank-money  generally 
fell  in  the  market  for  three  gilders  three  ftivers,  thefull 
value  of  the  ducatoons  if  they  were  taken  out  of  the 
bank  ;  and  before  they  can  be  taken  out,  i  per  cent. 
muft  be  paid  for  the  keeping,  which  would  be  mere 
lofs  to  the  holder  of  the  receipt.  If  the  agio  of  the 
bank,  however,  fhonld  at  any  time  fall  to  3  per  ce nt. 
fuch  receipts  might  bring  fome  price  in  the  market, 
and  might  fell  for  ij  per  cent.  But  the  agio  of 
the  bank  being  now  generally  about  5  per  cent,  fuch 
receipts  are  frequently  allowed  to  expire,  or,  as  they 
exprefs  it,  to  fall  to  the  bank.  The  5  per  cent,  which 
the  bank  gains,  when  depofits  either  of  coin  or  bul- 
lion are  allowed  to  fall  to  it,  may  be  confidered  as  the 
warehoufe  rent  for  the  perpetual  keeping  of  fuch  de- 
pofits. 

The  fum  of  bank  money  for  which  the  receipts  are 
expired  muft  be  very  confiderable.  It  muft  compre- 
hend the  whole  original  capital  of  the  bank,  which, 
it  is  generally  fuppofed,  has  been  allowed  to  remain 
there  from  the  time  it  was  firft  depofited,    nobody 
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Bank,     caring  cither  to  renew  his  receipt  or  to  take  out  his 

"■^ '  depofit,  as,   for  the  reafons  already  afligned,  neither 

the  one  nor  the  other  could  be  done  without  lofs.  But 
whatever  may  be  the  amount  of  this  fum,  the  propor- 
tion which  it  bears  to  the  whole  mafs  of  bank-mony  is 
fuppofed  to  be  very  fmall.  The  bank  of  Amfterdam 
has  for  thefe  many  years  paft  been  the  great  warehoufe 
of  Europe  for  bullion,  for  which  the  receipts  are  very 
feldom  allowed  to  expire,  or,  as  they  exprefs  it,  to  fall 
to  the  bank.  The  far  greater  part  of  the  bank-money, 
or  of  the  credits  upon  the  books  of  the  bank,  is  fup- 
pofed to  have  been  created,  for  thefe  many  years  paft, 
by  ftich  depofits  which  the  dealers  in  bullion  are  con- 
tinually both  making  and  withdrawing. 

No  demand  can  be  made  upon  the  bank  but  by  means 
of  a  recipice  or  receipt.  The  fmaller  mafs  of  bank-mo- 
ney, for  which  the  receipts  are  expired,  is  mixed  and 
confounded  with  the  much  greater  mafs  for  which  they 
are  ftill  in  force  ;  fo  that,  though  there  may  be  a  con- 
fiderable  fum  of  bank-money  for  which  there  are  no 
receipts,  there  is  no  specific  fum  or  portion  of  it  which 
may  not  at  any  time  be  demanded  by  one.  The  bank 
cannot  be  debtor  to  two  perfons  for  the  fame  thing  ;  and 
the  owner  of  bank-money  who  has  no  receipt  cannot 
demand  payment  of  the  bank  till  he  buys  one.  In  or- 
dinary and  quiet  times,  he  can  find  no  difficulty  in  get- 
ting one  to  buy  at  the  market  price,  which  generally 
correfponds  with  the  price  at  which  he  can  fell  the  coin 
or  bullion  it  intitles  him  to  take  out  of  the  bank. 

It  might  be  otherwife  during  a  public  calamity  ;  an 
invafion,  for  example,  fuch  as  that  of  the  French  in 
1672.  The  owners  of  bank-money  being  then  all  eager 
to  draw  it  out  of  the  bank,  in  order  to  have  it  in  their 
own  keeping,  the  demand  for  receipts  might  raife  their 
price  to  an  exorbitant  height.  The  holders  of  them 
might  form  extravagant  expectations,  and,  inftead  of 
2  or  ;  per  cent,  demand  half  the  bank-money  for  which 
credit  had  been  given  upon  the  depofits  that  the  re- 
ceipts had  reflectively  been  granted  for.  The  enemy, 
informed  of  the  conllitmion  of  the  bank,  might  even 
buy  them  up  in  order  to  prevent  the  carrying  away  of 
the  treafure.  In  fuch  emergencies,  the  bank,  it  is  fup- 
pofed, would  break  through  its  ordinary  rule  of  making 
payment  only  to  the  holders  of  receipts.  The  holders 
of  receipts,  who  had  no  bank-money,  mult  have  recei- 
ved within  2  or  3  per  cent,  of  the  value  of  the  depofit 
for  which  their  respective  receipts  had  been  granted. 
The  bank,  therefore,  it  is  faid,  would  in  this  cafe  make 
•  no  fcruple  of  paying,  either  with  money  or  bullion,  the 
full  value  of  what  the  owners  of  bank-money  who  could 
get  no  receipts  were  credited  for  in  its  books  ;  paying 
at  the  fame  time  2  or  3  per  cent,  to  fuch  holders  of  re- 
ceipts as  had  no  bank-money,  that  being  the  whole 
value  which  in  this  ftate  of  things  could  juftly  be  fup- 
pofed due  to  them. 

Even  in  ordinary  and  quiet  times  it  is  the  intercft  of 
the  holders  of  receipts  to  deprefs  the  agio,  in  order  ei- 
ther to  buy  bank-money  (and  confequently  the  bullion 
which  their  receipts  would  then  enable  them  to  take 
out  of  the  bank)  fo  much  cheaper,  or  to  fell  their  re- 
ceipts to  thofe  who  have  bank-money,  and  who  want 
to  take  out  bullion,  fo  much  dearer  ;  the  price  of  a  re- 
ceipt being  generally  equal  to  the  difference  between 
the  market-price  of  bank-money  and  that  of  the  coin 
or  bullion  for  which  the  receipt  had  been  granted.    It 
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is  the  inetreft  of  the  owners  of  bank-money  on  the 
contrary,  to  raife  the  agio,  in  order  cither  to  fell  their  ' 
bank-money  fo  much  dearer,  or  to  buy  a  receipt  fo 
much  cheaper.  To  prevent  the  ftock-jobbing  tricks 
which  thofe  oppofite  irterefls  might  fometimes  occa- 
fion,  the  bank  has  of  late  years  come  to  a  refolution  to 
fell  at  all  times  bank-money  for  currency,  at  5  per  cent. 
agio,  and  to  buy  it  again  at  4 per  cent.  agio.  In  con- 
fequence  of  this  refolution,  the  agio  can  never  either 
rife  above  J  or  fink  below  4  per  cent,  and  the  propor- 
tion between  the  market-price  of  the  bank  and  that  of 
current  money  is  kept  at  all  times  very  near  to  the  pro- 
portion between  their  intrinfic  values.  Before  this  re- 
folution was  taken,  the  market-price  of  money  ufed 
fometimes  to  rife  fo  high  as  a  per  cent,  agio,  and  fome- 
times to  fink  fo  low  as  par,  according  as  oppofite  in- 
terefts  happened  to  influence  the  market. 

The  bank  of  Amfterdam  profefles  to  lend  out  no  part 
of  what  is  depofited  with  it,  but,  for  every  gilder  for 
which  it  gives  credit  in  its  books,  to  keep  in  its  repo- 
sitories the  value  of  a  gilder  either  in  money  or  bullion. 
That  it  keeps  in  its  repofitoriesall  the  money  or  bullion 
for  which  there  are  receipts  in  force,  for  which  it  is  at 
all  times  liable  to  be  called  upon,  and  which,  in  reality, 
is  continually  going  from  it  and  returning  to  it  again, 
cannot  well  be  doubted.  But  whether  it  does  fo  like- 
wife  with  regard  to  that  part  of  its  capital  for  which 
the  receipts  are  long  ago  expired,  for  which  in  ordi- 
nary and  quiet  times  it  cannot  be  called  upon,  and 
which  in  reality  is  very  likely  to  remain  with  it  for 
ever,  or  as  long  as  the  States  of  the  United  Provinces 
fubfift,  may  perhaps  appear  more  uncertain.  At  Am- 
fterdam, however,  no  part  of  faith  is  better  eftablifhed, 
than  that  for  every  gilder  circulated  as  bank-money 
there  is  a  correfpondent  gilder  in  gold  and  filver  to  be 
found  in  the  treafure  of  the  bank.  The  city  is  gua- 
rantee that  it  fhould  be  fo.  The  bank  is  under  the  di- 
rection of  the  four  reigning  bnrgomaflers,  who  are 
changed  every  year.  Each  new  fet  of  burgomafters  vi- 
fits  the  treafure,  compares  it  with  the  books,  receives 
it  upon  oath,  and  delivers  it  over,  with  the  fame  awful 
folemnity,  to  the  fet  which  fucceeds  it ;  and  in  that  fo- 
ber  and  religious  country  oaths  are  not  yet  difregarded. 
A  rotation  of  this  kind  feems  alone  a  fufficient  fecurity 
againft  any  practices  which  cannot  be  avowed.  Amidft 
all  the  revolutions  which  faction  has  ever  occafioned  in 
the  government  of  Amfterdam,  the  prevailing  party 
has  at  no  time  accufed  their  predeceflbrs  of  infidelity  in 
the  adminiflration  of  the  bank.  No  accufation  could 
have  affected  more  deeply  the  reputation  and  fortune  of 
the  difgraced  party  ;  and  if  fuch  an  accufation  could 
have  been  fupported,  we  may  be  aflured  that  it  would 
have  been  brought.  In  1672,  when  the  French  king 
was  at  Utrecht,  the  bank  of  Amfterdam  paid  fo  readily 
as  left  no  doubt  of  the  fidelity  with  which  it  had  ob- 
ferved  its  engagements.  Some  of  the  pieces  which  were 
then  brought  from  its  repofitories  appeared  tohavebeen 
fcorched  with  the  fire  which  happened  in  the  town- 
houfe  foon  after  the  bank  was  eftablifhed.  Thofe 
pieces,  therefore,  muft  have  lain  there  from  that  time. 

What  may  be  the  amount  of  the  treafure  in  the 
bank  is  a  queftion  which  has  long  employed  the  fpecu- 
lations  of  the  curious.  Nothing  but  conjecture  can  be 
offered  concerning  it.  It  is  generally  reckoned,  that 
there  are  about  2000  people  who  keep  accounts  with. 
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the  bank  j  and  allowing  them  to  have,  one  with  another, 
the  value  of  ijool.  lying  upon  their  refpeftive  ac- 
counts, fa  very  large  allowance),  the  whole  quantity  of 
bank-money,  and  confequently  of  treafure  in  the  bank, 
will  amount  to  3,000,000!.  or,  at  21  gilders  the  pound 
Sterling,  33,000,000  of  gilders  ;  a  great  fum,  and  fuf- 
ficient  to  carry  on  a  very  extenfive  circulation,  but 
vaftly  below  the  extravagant  ideas  which  fome  people 
have  formed  of  this  treafure. 

The  city  of  Amsterdam  derives  a  confiderablerevenue 
from  the  bank.  Befides  what  may  be  called  the  ware- 
houfe-rent  above  mentioned,  each  perfon,  uponfirfto- 
pening  an  account  with  the  bank,  piys  a  fee  of  10  gil- 
ders ;  and  for  every  new  account,  3  gilders  3  ltivers  ; 
for  every  transfer,  2  ftivers  ;  and  if  the  transfer  is  for 
lefs  than  300  gilders,  6  ftivers,  in  order  to  difcourage 
the  multiplicity  of  fmall  tranfaftions.  The  perfon  who 
neglects  to  balance  his  accounts  twice  in  the  year  for- 
feits 25  gilders.  The  perfon  who  orders  a  transfer  for 
more  than  is  upon  his  account,  is  obliged  to  pay  3  per 
cent,  for  the  fum  overdrawn,  and  his  order  is  fet  aiide 
into  the  bargain.  The  bank  is.fuppofed  too  to  make 
a  confiderable  profit  by  the  fale  of  the  foreign  coin  or 
bullion  which  fometimes  falls  to  it  by  the  expiring  of 
receipts,  and  which  is  always  kept  till  it  can  be  fold 
with  advantage.  It  makes  a  profit  likewife  by  felling 
bank-money  at  $  per  cent,  agio,  and  buying  it  at  4. 
Thefe  different  emoluments  amount  to  a  good  deal  more 
than  what  is  neceffary  for  paying  the  falaries  of  officers, 
and  defraying  the  expence  of  management.  What  is 
paid  for  the  keeping  of  bullion  upon  receipts,  is  alone 
fuppofed  to  amount  to  a  neat  annual  revenue  of  be- 
tween ijo,ooo  and  200,000  gilders.  Public  utility, 
however,  and  not  revenue,  was  the  original  object  of 
this  inftitution.  Its  object  was  torelieve  themerchants 
from  the  inconvenience  of  a  difadvantageous  exchange. 
The  revenue  which  has  arifen  from  it  was  unforefeeii 
and  may  be  confidered  as  accidental. 

Bank,  in  fea-affairs  denotes  an  elevation  of  the 
ground  or  bottom  of  the  fca,  fo  as  fometimes  to  fur- 
mount  the  fin-face  of  the  water,  or  at  leaft  to  leave  the 
water  fo  (hallow  as  ufually  not  to  allow  a  vefTel  to  re- 
main a-flote  over  it. — In  this  fenfe,  bank  amounts  to 
much  the  fame  as  fiat,  (hoal,  Sec.  There  are  banks 
of  fand,  and  others  of  (lone,  called  alfo  Jhelves,  or 
rocks.  In  the  north  fea  they  alfo  (peak  of  banks  of 
ice,  which  are  large  pieces  of  that  matter  floating. 

BANKER,  a  perfon  who  traffics  and  negociates  in 
money  ;  who  receives  and  remits  money  from  place  to 
place  by  commiffion  from  correfpondents,  or  by  means 
of  bills  or  letters  of  exchange,  Zee. 

The  ancient  bankers  were  called  argentaril,  and  num- 
■mularii ;  by  the  Greeks,  Tpanre^Ta/,  x.owvfiifa.i,  and  «p- 
yvfa.y.oi@s,i.  Their  chief  bufinefs  was  to  put  out  the 
money  of  private  perfons  to  intereft  :  they  had  their 
boards  and  benches,  for  this  purpofe,  in  all  the  markets 
and  public  pUces,  where  they  took  in  the  money  from 
fome,  to  lend  it  to  others. 

BANKING,  the  making  of  banks  to  oppofe  the 
force  of  the  fea,  rivers,  or  the  like,  and  fecure  the  land 
from  being  overflowed  thereby.  With  refpeft  to  the 
water  which  is  to  be  kept  out,  this  is  called  banking  ; 
with  refpeft  to  the  land,  which  is  hereby  to  be  de- 
fended, imbanking. 

Banking  is  alfo  applied  to  the  keeping  a  bank,  or 
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the  employment  of  a  banker.     Banking,  in  this  fenfe,    Bankifli 
fignifies  the  trading  in  money,  or  remitting  it  from  Bankrupt. 

place  to  place,  by  means  of  bills  of  exchange.     This  ' "      ' 

anfwers  to  what  the  French  call  faire  le  banque.  In 
France,  every  body  is  allowed  to  bank,  whether  mer- 
chant or  not ;  even  foreigners  are  indulged  in  this  kind 
of  traffic.  In  Italy,  banking  does  not  derogate  from 
.  nobility,  efpecially  in  the  republic  dates  ;  whence  it 
is,  that  moll  of  the  younger  (bns  of  great  families  en- 
gage in  it.  In  reality,  it  was  the  nobility  of  Venice 
and  Genoa,  that,  for  a  long  time,  were  the  chief 
bankers  in  the  other  countries  of  Europe. 

BANKISH,  a  province  of  the  Mogul's  dominions, 
in  the  north  part  of  the  Hither  India,  lying  fouth-weft 
of  the  province  of  Caflimere. 

BANKRUPT,  {bancus  ruptus),  is  fo  called,  be- 
caufe,  when  the  bank  or  flock  is  broken  or  exhaufted, 
the  owner  is  faid  to  be  a  bankrupt.  And  this  Word 
bankrupt  is  derived  from  the  French  banqueroute,  which 
fignifies  a  breaking  or  failing  in  the  world  :  banque  in 
French  is  as  much  as  ?nenfa  in  Latin,  and  route  is  the 
fame  as  veftigium  ;  and  this  term  is  laid  to  be  taken  o- 
riginally  from  the  Roman  menfarii,  which  were  fet  in 
public  places ;  and  when  a  tradefman  flipped  away,  with 
an  intention  to  deceive  his  creditors,  he  left  only  fome 
veftigia  or  figns  of  his  table  or  (hop  behind  him.  But 
a  bankrupt  with  us,  from  the  feveral  defcriptions  given 
of  him  in  our  ftatute-law,  may  be  defined  "  a  trader, 
who  fecretes  himfelf,  or  does  certain  other  acts  tending 
to  defraud  his  creditors."  For  the  better  underftanding 
of  this  article,  it  will  be  proper  to  confider,  1.  Who  may 
become  a  bankrupt :  2.  What  at~is  make  a  bankrupt : 

3.  The  proceedings  onacommiffion  of  bankruptcy :  and, 

4.  In  what  manner  an  eftate  in  goods  aiid  chattels  may 
be  transferred  by  bankruptcy. — But  of  thefe,  the  two 
laft  being  treated  under  the  article  Commission  of 
Bankruptcy,  the  two  firft  only  belong  to  this  place. 

1.  A  bankrupt  was  formerly  confidered  merely  in 
the  light  of  a  criminal  or  offender  ;  and  in  this  fpirit 
we  are  told  by  Sir  Edward  Coke,  that  we  have  fetched 
as  well  the  name,  as  the  wickednefs,  of  bankrupts  from 
foreign  nations.  But  at  prefent  the  laws  of  bank- 
ruptcy are  confidered  as  laws  calculated  for  the  benefit 
of  trade,  and  founded  on  the  principles  of  humanity  as 
well  as  juftice  ;  and  to  that  end  they  confer  fome  pri- 
vileges, not  only  on  the  creditors,  but  alfo  on  the  bank- 
rupt or  debtor  himfelf.  On  the  creditors ;  by  com- 
pelling the  bankrupt  to  give  up  all  his  effects  to  their 
ufc,  without  any  fraudulent  concealment :  on  the  debtor; 
by  exempting  him  from  the  rigor  of  the  general  law, 
whereby  his  perfon  might  be  confined  at  the  difcretion 
of  his  creditor,  though  in  reality  he  has  nothing  to  fa- 
tisfy  the  debt ;  whereas  the  law  of  bankrupts,  taking 
into  confideration  the  fudden  and  unavoidable  accidents 
to  which  men  in  trade  are  liable,  has  given  them  the 
liberty  of  their  perfons,  and  fome  pecuniary  emolu- 
ments, upon  condition  they  furrender  up  their  whole 
eftate  to  be  divided  among  their  creditors. 

In  this  refpeft  the  legislature  feems  to  have  attended  Blachfi. 
to  the  example  of  the  Roman  law.     We  mean  not  the  Comm.  II. 
terrible  law  of  the  twelve  tables;  whereby  the  creditors  47s>  &*• 
might  cut  the  debtor's  body  into  pieces,  and  each  of 
them  take  his  proportionable  ihare :  if  indeed  that  law, 
de  debitore  in  partes  fecaudo,  is  to  be  underftood  in  fo 
very  butcherly  a  light :  which  many  learned  men  have 
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Bankrupt,  with  reafon  doubted.  Nor  do  we  mean  thofe  lefs  in- 
'—-*—'  human  laws  (if  they  may  be  called  fo,  as  their  meaning 
is  indifputably  certain),  of  imprifoning  the  debtor's 
perfon  in  chains ;  fubjecting  him  to  ftripes  and  hard 
labour,  at  the  mercy  of  his  rigid  creditor;  and  fome- 
times  felling  him,  his  wife  and  children,  to  perpetual 
foreign  flavery  trans  Tiber hn  (  a  ) :  an  oppreffion,  which 
produced  fo  many  popular  infurrections,  and  fecefiions 
to  the  mons  facer.  But  we  mean  the  law  of  ceifion,  in- 
troduced by  the  Chriftian  emperors ;  whereby,  if  a 
debtor  ceded  or  yielded  up  all  his  fortune  to  his  cre- 
ditors, he  was  fecured  from  being  dragged  to  a  gaol, 
"  omni  quoque  corporali  cruciatu  femoto."  For,  as  the 
emperor  jaftly  obferves,  "  inhumanum  erat  fpoliatum 
fortunis  fuis  in  fulidum  damnari."  Thus  far  was  jufl 
aad  reafonable :  but  as  the  departing  from  one  ex- 
treme is  apt  to  produce  its  oppolite,  we  find  it  after- 
wards enacted,  that  if  the  debtor  by  any  unforefeen 
accident  was  reduced  to  low  circumftances,  and  would 
fwear  that  he  had  not  fufficient  left  to  pay  his  debts, he 
ihould  not  be  compelled  to  cede  or  give  up  even  that 
which  he  had  in  his  poffeffion  ;  a  law  which,  under  a 
falfe  notion  of  humanity,  feems  to  be  fertile  of  per- 
jury, injuftice,  and  abfurdity. 

The  laws  of  England,  mofle  wifely,  have  fleered 
in  the  middle  between  both  extremes :  providing  at 
once  againft  the  inhumanity  of  tlie  creditor,  who  is 
not  fuffered  to  confine  an  honeft  bankrupt  after  his  ef- 
fects are  delivered  up,  and  at  the  fame  time  takingcare 
that  all  his  jufl  debts  fhall  be  paid,  fo  far  as  the  effects 
will  extend.  But  Hill  they  are  cautious  of  encouraging 
prodigality  and  extravagance  by  this  indulgence  to 
debtors :  and  therefore  they  allow  the  benefit  of  the 
laws  of  bankruptcy  to  none  but  actual  traders;  fmce 
that  fet  of  men  are,  generally  fpeaking,  the  only  per- 
fons  liable  to  accidental  lofTes,  and  to  an  inability  of 
paying  their  debts,  without  any  fault  of  their  own.  If 
perfons  in  other  fituations  of  life  run  in  debt  without 
the  power  of  payment,  they  mull  take  the  confequences 
of  their  own  indifcretion,  even  though  they  meet  with 
fudden  accidents  that  may  reduce  their  fortunes:  for 
the  law  holds  it  to  be  an  unjuftifiable  practice,  for  any 
perfon  but  a  trader  to  encumber  himfelf  with  debts  of 
any  confiderable  value.  If  a  gentleman,  or  one  in  a 
liberal  profeffion,  at  the  time  of  contracting  his  debts, 
has  a  fufficient  fund  to  pay  them,  the  delay  of  pay- 
ment is  a  fpecies  of  difhonefty,  and  a  temporary  injuf- 
tice to  his  creditor :  and  if,  at  fuch  time,  he  has  not 
fufficient  fund,  the  difhonefty  and  injuftice  is  the  greater. 
He  cannot  therefore  murmur,  if  he  fuffers  the  punifh- 
ment  which  he  has  voluntarily  drawn  upon  himfelf.  But 
in  mercantile  tranfactions  the  cafe  is  far  otherwife. 
Trade  cannot  be  carried  on  without  mutual  credit  on 
both  fides  :  the  contracting  of  debts  is  therefore  here 
not  only  juftifiable  but  neceffary.  And  if  by  acci- 
dental calamities,  as  by  thelofs  of  a  fhip  in  a  tempeft, 
the  failure  of  brother  traders,  or  by  the  non-payment 
of  perfons  out  of  trade,  a  merchant  or  trader  becomes 
incapable  of  difcharging  his  own  debts,  it  is  his  mif- 
fortuue  and  not  his  fault.  To  the  misfortunes  therefore 
Vol.  II. 
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of  debtors,  the  law  has  given  a  companionate  remedy,  Bankrupt 
but  denied  it  to  their  faults  :  fince>  at  the  fame  time  v*~—v 
that  it  provides  for  the  fecurity  of  commerce,  by  en- 
acting that  every  confiderable  trader  may  be  declared 
a  bankrupt,  for  the  benefit  of  his  creditors  as  well  as 
himfelf,  it  has  alfo,  to  difcourage  extravagance,  declared 
that  no  one  fhall  be  capable  of  being  made  a  bankrupt, 
but  only  a  trader;  nor  capable  of  receiving  the  full  be- 
nefit of  the  ftatutes,  but  only  an  induftrious  trader. 

In  the  interpretation  of  the  feveral  flatutes  made 
concerning  Englifh  bankrupts,  *,  it  hath  been  held, 
that  buying  only,  or  felling  only,  will  not  qualify  a 
man  to  be  a  bankrupt ;  but  it  mufl  be  both  buying 
and  felling,  and  alfo  getting  a  livelihood  by  it :  as,  by 
exercifing  the  calling  of  a  merchant,  a  grocer,  a  mer- 
cer, or,  in  one  general  word,  a  chapman,  who  is  one 
that  buys  and  fells  any  thing.  But  no  handicraft  oc- 
cupation (where  nothing  is  bought  or  fold,  and  there- 
fore an  extenfive  credit,  for  the  flock  in  trade,  is  not 
neceffary  to  be  had)  will  make  a  man  a  regular  bank- 
rupt; as  that  of  a  hufbandman,  a  gardener,  and  the 
like,  who  are  paid  for  their  work  anil  labour.  Alfo  an 
inn-keeper  cannot,  as  fuch  be  a  bankrupt :  for  his 
gain  or  livelihood  does  not  arife  from  buying  and  fell- 
ing in  the  way  of  merchandize,  but  greatly  from  the 
ufe  of  his  rooms  and  furniture,  his  attendance,  and  the 
like :  and  though  he  may  buy  corn  and  victuals,  to 
fell  again  at  a  profit,  yet  that  no  more  makes  him  a 
trader,  than  a  fchoolmafler  or  other  perfon  is,  that 
keeps  a  boarding-houfe,  and  makes  confiderable  gains 
by  buying  and  felling  what  he  fpends  in  the  houfe, 
and  fuch  a  one  is  clearly  not  within  the  flatutes.  But 
where  perfons  buy  goods,  and  make  them  up  into 
faleable  commodities,  as  fhoemakers,  fmiths,  and  the 
like ;  here,  though  part  of  the  gain  is  by  bodily  la- 
bour, and  not  by  buying  and  feiling,  yet  they  are 
within  the  ftatutes  of  bankrupts;  for  the  labour  is  only 
in  melioration  of  the  commodity,  and  rendering  it  more 
fit  for  fale. 

2.  To  learn  what  the  ails  of  bankruptcy  are  which 
render  a  man  a  bankrupt,  we  muft  confult  the  feveral 
ftatutes,  and  the  refolutions  formed  by  the  courts 
thereon.  Among  thefe  may  therefore  be  reckoned, 
1.  Departing  from  the  realm,  whereby  a  man  with- 
draws himfelf  from  the  jurifdiction  and  coercion  of  the 
law,  with  an  intent  to  defraud  his  creditors.  2.  De- 
parting from  his  own  houfe,  with  intent  to  fecrete 
himfelf  and  avoid  his  creditors.  3.  Keeping  in  his 
own  houfe,  privately,  (except  for  jufl  and  neceffary 
caufe),  fo  as  not  to  be  feen  or  fpoken  with  by  his  credi- 
tors; which  is  likewife  conftrued  to  be  an  intention  to 
defraud  his  creditors,  by  avoiding  the  procefs  of  the 
law.  4.  Procuring  or  fuffering  himfelf  willingly  to  be 
arretted,  or  outlawed,  or  imprifoned,  without  juft  and 
lawful  caufe;  which  is  likewife  deemed  an  attempt  to 
defraud  his  creditors.  5.  Procuring  his  money,  goods, 
chattels,  and  effects,  to  be  attached  or  fcqueftrated  by 
any  legal  procefs;  which  is  another  plain  and  direct 
endeavour  to  difappoint  his  creditors  of  their  fecurity. 
6.  Making  any  fraudulent  conveyance  to  a  friend,  or 
5  G  fecret 


(a)  In  Pegu,  and  the  adjacent  countries  in  Eaft  India,  the  creditor  is  entitled  ro  difpofe  of  the  debtor  himfelf, 
and  likewife  of  his  wife  and  children  :  infomuch  that  he  may  even  violate  with  impunity,  the  chaflity  of  the 
debtor'*  wife;  but  then,  by  fo  doing,  the  debt  is  underftood  to  be  difcharged. 
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Bankrupt,  fecret  truftee,  of  his  lands,  tenements,  goods,  or  chat- 
Banks.     teis;  which  is  an  act  of  the  fame  fnfpicious  nature 

' " '  with  the  laft.  7.  Procuring  any  protection,  not  be- 
ing himfelf  privileged  by  parliament,  in  order  to  fcreen 
his  perfon  from  arrefts ;  which  alfo  is  an  endeavour  to 
elude  the  juftice  of  the  law.  8.  Endeavouring,  or  de- 
fying, by  any  petition  to  the  king,  or  bill  exhibited  in 
any  of  the  king's  courts  againft  any  creditors,  to  com- 
pel them  to  take  lefs  than  their  juft  debts;  or  to  pro- 
craftinate  the  time  of  payment,  originally  contraded 
for;  which  are  an  acknowledgment  of  either  his  pover- 
ty or  his  knavery.  9.  Lying  in  prifon  for  two 
months,  or  more,  upon  an  arreft  or  other  detention  for 
debt,  without  finding  bail,  in  order  to  obtain  his  li- 
berty. For  the  inability  to  procure  bail  argues  a  ftrong 
deficiency  in  credit,  owing  either  to  his  fnfpected 
poverty,  or  hi3  ill  character;  and  his  neglect  to  doit, 
if  able,  can  arife  only  from  a  fraudulent  intention:  in 
cither  of  whicli  cafes,  it  is  high  time  for  his  creditors 
to  look  to  themfelves,  and  compel  a  distribution  of  his 
effects.  10.  Efcaping  from  prifon  after  an  arreft  for 
a  juft  debt  of  L. 100,  or  upwards.  For  no  man  would 
break  prifon,  that  was  able  and  defirous  to  procure 
bail ;  which  brings  it  within  the  reafon  of  the  laft  cafe. 
11.  Neglecting  to  make  fatisfaction  for  any  juft  debt 
to  the  amount  of  L.ioo,  within  two  months  after  fer- 
vice  of  legal  procefs,  for  fuch  a  debt,  upon  any  trader 
having  privilege  of  parliament. 

Thefe  are  the  feveral  acts  of  bankruptcy  exprefsly 
defined  by  the  ftatutes  relating  to  this  article ;  which 
being  fo  numerous,  and  the  whole  law  of  bankrupts 
being  an  innovation  on  the  common  law,  our  courts 
of  juftice  have  been  tender  of  extending  or  multiplying 
acts  of  bankruptcy  by  any  construction  or  implication. 
And  therefore  Sir  John  Holt  held,  that  a  man's  re- 
moving his  goods  privately  to  prevent  their  being  feiz- 
ed  in  execution,  was  no  act  of  bankruptcy.  For  the 
ftatutes  mention  only  fraudulent  gifts  to  third  perfons, 
and  procuring  them  to  be  feized  by  lham  procefs,  in 
order  to  defraud  creditors;  but  this,  though  a  pal- 
pable fraud,  yet,  falling  within  neither  of  thofe  cafes, 
cannot  be  adjudged  an  act  of  bankruptcy.  So  alfo  it 
has  been  determined  exprefsly,  that  a  banker's  flop- 
ping or  refufing  payment  is  no  act  of  bankruptcy:  for 
it  is  not  within  the  defcription  of  any  of  the  ftatutes  ; 
and  there  may  be  good  reafous  for  his  fo  doing,  as  fuf- 
picion  of  forgery  and  the  like  :  and  if,  in  confequence 
of  fuch  a  refufal,  he  is  arretted,  and  puts  in  bail,  ftill  it 
isno  act  of  bankruptcy  ;  but  if  he  goesto  prifon,  and  lies 
there  two  months,  then,  and  not  before,  is  he  become 
a  bankrupt. 

As  to  the  confequences  refulting  from  the  unhappy 
filiation  of  a  bankrupt,  fee  the  article  Commsssion  of 
Bankruptcy. 

BANKS  (John),  a  dramatic  writer,  was  bred  to 
the  law,  and  belonged  to  the  fociety  of  Gray's  Inn  ; 
but  this  profeffion  not  Anting  his  natural  difpofition, 
he  quitted  it  for  the  fcrvice  of  the  mufes.  Here,  how- 
ever, he  found  his  rewards  by  no  means  adequate  to 
his  deferts.  His  emoluments  at  the  beft  were  preca- 
rious, and  the  various  fucceflcs  of  his  pieces  too  feel- 
ingly convinced  him  of  the  error  in  his  choice.  This, 
however,  did  not  prevent  him  from  pnrfuing  with 
cheerfulnefs  the  path  he  had  taken;  his  thirft  of  fame, 
and  warmth  of  poetic  enthuiiafin,  alleviating  to  his 


imagination  many  difagreeable  circumftances  into 
which  indigence,  the  too  frequent  attendant  on  poeti- 
cal purfuits,  frequently  threw  him.  His  turn  was  en- 
tirely to  tragedy,  his  merit  in  which  is  of  a  peculiar 
kind.  For  at  the  fame  time  that  his  language  muft 
be  conferred  to  be  extremely  nnpoetical,  and  his  num- 
bers uncouth  and  unharmonious ;  nay,  even  his  cha- 
racters very  far  from  being  ftrongly  marked  or  diftin- 
guiihed,  and  his  epifodes  extremely  irregular :  yet  it 
is  impoflible  to  avoid  being  deeply  affected  at  the  re- 
prefentation,  and  even  at  the  reading  of  his  tragic 
pieces.  This  is  owing  in  the  general  to  an  happy 
choice  of  his  fubjects ;  which  are  all  borrowed  from 
hiftory,  either  real  or  romantic;  and  indeed  the  mofl 
of  them  from  circumftances  in  the  annals  of  our  own 
country,  which,  not  only  from  their  being  familiar  to 
our  continual  recollection,  but  even  from  their  having 
fome  degree  of  relation  to  ourfelves,  we  are  are  apt  to 
receive  with  a  kind  of  partial  prepoffeflion,  and  a  pre- 
determination to  be  pleafed.  He  has  conftantly  chofen. 
as  the  bafis  of  his  plays  fuch  tales  as  were  in  themfelves 
and  their  well-known  cataftrophes  molt  truly  adapted 
to  the  purpofes  of  the  drama.  He  has  indeed  but  little 
varied  from  the  ftrictnefs  of  hiftorical  facts;  yet  he 
feems  to  have  made  it  his  conftant  rule  to  keep  the 
fcene  perpetually  alive,  and  never  fuffer  the  characters 
to  droop.  His  verfe  is  not  poetry,  but  profe  run  mad. 
Yet  will  the  falfe  gem  fometimes  approach  fo  near  in 
glitter  to  the  true  one,  at  leaft  in  the  eyes  of  all  but 
the  real  connoiffeurs  (and  how  fmall  a  part  of  an  au- 
dience are  to  be  ranked  in  this  clafs  will  need  no  ghoft 
to  inform  us),  that  bombaft  will  frequently  pafs  for 
the  true  fublime  ;  and  where  it  is  rendered  the  vehicle 
of  incidents  in  themfelves  affecting,  and  in  which  the 
heart  is  apt  to  interefl  itfelf,  it  will  perhaps  be  found 
to  have  a  flronger  power  on  the  human  paffiens  than 
even  that  property  to  which  it  is  in  reality  no  more 
than  a  bare  fuccedaneum.  And  from  thefe  principles 
it  is  that  we  muft  account  for  Mr  Banks's  writings  hav- 
ing in  the  general  drawn  more  tears  from,  and  excited 
more  terror  in,  even  judicious  audiences,  than  thofe 
of  much  more  correct  and  more  truly  poetical  authors. 
The  tragedies  he  has  left  behindare,  r.  Albion  Queens. 
2.  Cyrus  the  Great.  3.  Definition  of  Troy.  4.  Inno- 
ce?it  Ufurper.  5.  I/land  Queens.  This  is  only  the  Al- 
bion Queens  altered.  6.  Rival  Kings.  7.  Virtue  be- 
trayed. 8.  Unhappy  Favourite.  Th  e  Albion  Queens  was 
rejected  by  the  managers  in  1604;  but  was  acted  by 
Queen  Anne's  command  in  1706,  with  great  ap- 
plaufe,  and  has  been  feveral  times  revived.  The  Un- 
happy favourite  continued  till  very  lately  a  flock 
tragedy  at  the  theatres:  but  gives  way  at  prefent  to 
the  latter  tragedies  from  the  fame  ftory,  by  Jones  and 
Brooke. — Neither  the  time  of  the  birth  nor  that  of  the 
death  of  this  author,  are  afcertained.  His  remains, 
however,  lie  interred  in  the  church  of  St  James's, 
Weftmi  niter. 

BANKS's  island,  a  fmall  ifland  in  the  South  Sea 
difcovered  by  Captain  Cook  in  1770,  in  S.  Lat.  53. 
32.  W.  Long.  186.  30.  It  is  of  a  circular  figure;  and 
about  24  leagues  in  compafs :  it  is  fufficienily  high  to  be 
feen  at  the  diftance  of  21  or  15  leagues;  and  the  land 
has  a  broken  irregular  furface,  with  the  appearance  of 
barrennefs  rather  than  fertility.  It  is,  however,  inha- 
bited, as  fome  ftragglingfavages  were  obferved  upon  it. 
ta  BANK- 


.Banks, 

Banks's. 
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BANKSIA,  in  botany;  a  genus  of  the  monogy- 
nia  order,  belonging  to  the  tetrandia  clafs  of  plants. 
The  amentum  is  fcaly,  the  corolla  confifts  of  four  pe- 
tals ;  the  antherae  are  in  the  cavity  of  the  folds,  and 
foffile  ;  the  capfule  is  bivalvular;  and  the  feed  is  foli- 
tary,  and  bipartic.  There  are  four  fpecies,  the  ferrata, 
integrifolia,  eridas  folia,  and  dentata,  all  natives  of  New 
Holland. 

BANN,  or  ban  (from  the  Brit,  ban,  i.  e.  clamour), 
is  a  proclamation  or  public  notice  ;  any  public  fum- 
mons  or  edict,  whereby  a  thing  is  commanded  or  for- 
bidden. It  is  a  word  ordinary  among  the  feudifts  ; 
and  there  is  both  banus  and  banmu,  which  fignify  two 
feveral  things. — The  word  banns  is  particularly  ufed  in 
England  in  publifhing  matrimonial  contracts  ;  which 
is  done  in  the  church  before  marriage,  to  the  end  that 
if  any  perfons  can  fpeak  againft  the  intention  of  the 
parties,  either  in  refpect  of  kindred,  precontract,  or 
for  other  juft  caufe,  they  may  take  their  exception  in 
time,  before  marriage  is  confummated ;  and  in  the 
canon  law,  Bannsey«»f  proclamations  fponfi  et  fpona 
In  ecclefds  fieri  folii<s.  But  there  may  be  a  faculty  or  li- 
cence for  the  marriage,  and  then  this  ceremony  is 
omitted ;-  and  minifters  are  not  to  celebrate  matrimony 
between  any  perfons  without  a  licence,  except  the 
banns  have  been  firft  published  three  feveral  times,  upon 
pain  of  fufpenfion,  &c.  Can.  62. 

The  ufe  of  matrimonial  banns  is  faid  to  have  been 
firil  introduced  in  the  Gallican  church,  though  fome- 
thing  like  it  obtained  even  in  the  primitive  times  ;  and 
it  is  this  that  Tertullian  is  fuppofed  to  mean  by  tri- 
nundina  promulgatio.  The  council  of  Lateran  firft 
extended,  and  made  the  ufage  general.  By  the  ordi- 
nance of  Blois,  no  perfon  could  validly  contract  mar- 
riage, without  a  preceding  proclamation  of  three 
banns;  nor  could  any  perfon  whatever  be  difpenfed 
with,  except  for  the  two  laft.  But  the  French  them- 
felves  have  abated  much  of  this  feverity ;  and  only  mi- 
nors are  now  under  an  abfolute  neceffuy  of  fubmitting 
to  the  formality  of  banns.  For  majors,  or  thofc  of  age, 
after  publication  of  the  firft  banns,  the  two  latter  are 
eafily  bought  off. 

Bann,  is  alfo  ufed  to  denote  profcription  or  banifh- 
ment  for  a  crime  proved  ;  becaufe  anciently  publiflied 
by  found  of  trumpet;  or,  as  Voffius  thinks,  becaufe 
thofe  who  did  not  appear  at  the  abovementioned  fum- 
mons,  were  puniflied  by  profcription.  Hence,  to  put 
a  prince  under  the  bann  of  the  empire,  is  to  declare  him 
diverted  of  all  his  dignities.  The  fentence  only  de- 
notes an  interdict  of  all  intercourfe,  and  offices  of  hu- 
manity, with  the  offender  ;  the  form  of  which  feems 
taken  from  that  of  the  Romans,  who  banifhed  perfons 
by  forbidding  them  the  ufe  of  fire  and  water.  Some- 
times alfo  cities  are  put  under  the  imperial  bann ;  that 
is,  ftripped  of  their  rights  and  privileges. 

Bann  alfo  denotes  a  pecuniary  mulct, or  penalty,  laid 
on  a  delinquent  for  offending  againft  a  bann. 

Bann,  or  Bannus,  a  title  anciently  given  to  the 
governor  or  viceroy  of  Croatia,  Dalmatia,  and  Scla- 
vonia. 

Epifcopal  Bann,  ( Bannus Epifcopalis ),  a  mulct  paid 
to  the  bifhop  by  thofe  guilty  of  facrilege  and  other 
■crimes. 

Bann,  is  alfo  ufed  for  a  folemn  anathema,  or  ex- 


communication, attended  with  curies,  8cc.    In  this  fenfe 
we  read  of  papal  banns,  &c. 

Bann,  in  military  affairs,  a  proclamation  made  in 
the  army  by  beat  of  drum,  found  of  trumpet,  &c.  re- 
quiring the  ftrict  obfervance  of  difcipline,  cither  for  the 
declaring  a  new  officer,  or  punifhing  an  offender. 

BANNER  denotes  either  a  fquare  fiag,  or  the  prin- 
cipal ftandard  belonging  to  a  prince. 

We  find  a  multiplicity  of  opinions  concerning  the 
etymology  of  the  word  banner  ;  fome  deriving  it  from 
the  Latin  baudum,  "  a  band  or  flag;"  others  from  the 
word  bann,  "  tofiinimon  the  vaffals  to  appear  in  arms;" 
others  again  from  the  German  ban,  "  a  field  or  tene- 
ment," becaufe  landed  men  alone  were  allowed  a  ban- 
ner; and,  finally,  there  are  fome  vvlio  think  it  is  a  cor- 
ruption of  panniere,  from  pannus,  "cloth,"  becaufe 
banners  were  originally  made  of  cloth. 

The  Banner  of  France,  was  the  largeft  and  richeft 
of  all  the  flags  borne  by  the  ancient  kings  in  their  great 
military  expeditions.  St  Martin's  cap  was  in  ufe  600 
years  as  the  banner  of  France  ;  it  was  made  of  taffety, 
painted  with  the  image  of  that  faint,  and  laid  one  or 
two  days  on  his  tomb  to  prepare  it  for  ufe.  About 
the  year  1100  came  in  a  more  pompous  apparatus. 
The  banner  royal  was  fattened  to  the  top  of  a  maft,  or 
fome  tall  tree,  planted  on  a  fcaffold,  borne  on  a  car- 
riage drawn  by  oxen,  covered  with  velvet  houfings,  de- 
corated with  devices  or  cyphers  of  the  prince  reigning. 
At  the  foot  of  the  tree  was  a  prieft  who  faid  mafs  early 
every  morning.  Ten  knights  mounted  guard  on  the 
fcaffold  night  and  day,  and  as  many  trumpets  at  the 
foot  of  the  tree  never  ceafed  flourifhing,  to  animate  the 
troops.  This  cuinberfome  machine,fhe  mode  of  which 
was  brought  from  Italy,  continued  in  ufe  about  130 
years.  Its  poft  was  in  the  centre  of  the  army.  And 
here  it  was  that  the  chief  feats  were  performed,  tocar- 
ry  off  and  defend  the  royal  banner  ;  for  there  was  no 
victory  without  it,  nor  was  any  army  reputed  vanqnifh- 
ed  till  they  had  loft  their  banner. 

BANNERETS,  an  ancient  order  of  knights  or 
feudal  lords  ;  who  poffeffing  feveral  large  fees,  led 
their  vaflals  to  battle  under  their  own  flag  or  banner, 
when  fummoned  thereto  by  the  king.  The  word 
feems  formed  from  banner,  "  a  fquare  flag  ;"  or  from 

band,  which  anciently  denoted  a  flag Bannerets  are 

alfo  called  in  ancient  writers  milites  vexilliferi,  and  vc- 
xillarii  bannerarii,  bannarii,  banderifii,  &c. 

Anciently  there  were  two  kinds  of  knights,  great 
and  little  ;  the  firft  whereof  were  called  bannerets,  the 
fecond  bachelors ;  the  firft  compofed  the  upper,  the  fe- 
cond  the  middle,  nobility. 

The  banneret  was  a  dignitary  allowed  to  march  un- 
der his  own  flag,  whereas  the  bachelarius  eques  follow- 
ed that  of  another.  To  be  qualified  for  a  banneret, 
one  mufi  be  a  gentleman  of  family,  and  muft  have  a 
power  to  raife  a  certain  number  of  armed  men,  with 
eftate  enough  to  fubfift  at  leaft  28  or  30  men.  This 
muft  have  been  very  confiderable  in  thofe  days;  be- 
caufe each  man,  befides  his  fervant,  had  two  horfemen 
to  wait  on  him  armed,  the  one  with  a  crofs-bow,  the 
other  with  a  bow  and  hatchet.  As  he  was  not  allow- 
ed to  be  a  baron  who  had  not  above  13  knights  fees, 
fo  he  was  not  admitted  to  be  a  banneret  if  he  had  lefs 
than  10. 

S  G  2  Banneret, 
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Banneret,       Banneret,  according  to  Spelraan,  was  a  middle  or- 
Bannock.    der  between  a  baron  and  afnnple  knight ;  called  fome- 

' " '  times  alfo  vexiltaritis  minor,  to  diftinguifh  him  from  the 

greater,  that  is,  from  the  baron,  to  whom  alone  pro- 
perly belonged  the  jus  vexilii, or  privilege  of  the  fquare 
rla°\  Hence  the  banneret  was  alfo  called  banuerettus, 
quafi  bar 0  minor  :  a  word  frequently  ivfed  by  Englifh 
writers  in  the  famefenfeas  banneret  was  by  the  French, 
though  neither  of  them  occur  before  the  rime  of  Ed- 
%vard  II. 

Some  will  have  bannerets  to  have  originally  been 
perfons  who  had  fome  portion  of  a  barony  affigned 
them  ;  and  enjoyed  it  under  the  title  of  baroproximus, 
and  that  with  the  fame  prerogatives  as  the  baron  him- 
felf.  Some,  again,  find  the  origin  of  bannerets  in 
France,  others  in  Brittany,  others  in  England.  Thefe 
laft  attribute  the  inftitution  of  bannerets  to  Conan, 
lieutenant  of  Maximus,  who  commanded  the  Roman 
legions  in  England  under  the  empire  of  Gratian  in  383. 
This  general,  fay  they,  revolting,  divided  England  into 
40  cantons,  and  in  thefe  cantons  diflribnted  40  knights  s 
to  whom  he  gave  a  power  of  aflembling,  on  occafion, 
under  their  feveral  banners,  as  many  of  the  effective 
men  as  were  found  in  their  refpeftive  didifts  :  whence 
they  are  called  bannerets.  However  this  be,  it  appears 
from  FroifTart,  Sec.  that  anciently  fuch  of  the  military 
men  as  were  rich  enough  toraife  and  fubfift  a  company 
of  armed  men,  and  had  a  right  to  do  fo,  were  called 
bannerets.  Not,  however,  that  thefe  qualifications 
rendered  them  knights,  but  only  bannerets  ;  the  appel- 
lation of  knight  being  only  added  thereto,  becaufe  they 
were  fimple  knights  before. 

Bannerets  were  fecond  to  none  but  knights  of  the 
garter.  They  were  reputed  the  next  degree  below  the 
nobility  ;  and  were  allowed  to  bear  arms  with  fup- 
porters,  which  none  elfe  may  under  the  degree  of  a 
baron.  In  France,  it  is  faid,  the  dignity  was  heredi- 
tary ;  but  in  England  it  died  with  the  perfon  that 
gained  it.  The  order  dwindled  on  the  inftitution  of 
baronets  by  King  James  I.  and  at  length  became  ex- 
tinft.  The  laft  perfon  created  banneret  was  Sir  John 
Smith,  made  fo  after  Edghill-fight,  for  refcuing  the 
llandard  of  King  Charles  I. 

The  form  of  the  banneret's  creation  was  this.  On 
a  day  of  battle,  the  candidate  prefented  his  flag  to  the 
king  or  general ;  who,  cutting  off  the  train  or  fkirt 
thereof,  and  making  it  a  fquare,  returned  it  again,  the 
proper  banner  of  bannerets ;  who  are  hence  fometimes 
called  knights  of  the  fquare  flag.  There  feems  to  have 
been  bannerets  created  either  in  a  different  manner,  or 
by  others  than  the  fovereign ;  fince  King  James,  in  the 
patent  of  baronets,  gives  them  precedence  to  all  knights 
bannerets,  except  fuch  as  are  created  by  the  kinghimfelf 
in  the  field  ;  which  implies,  either  that  there  are  fome  of 
this  order  created  out  of  the  field,  or  by  inferior  perfons. 
Banneret  is  alfo  the  name  of  an  officer  or  magi- 
strate of  Rome  towards  the  clofe  of  the  14th  century. 
— The  people  of  that  city,  and  throughout  the  terri. 
tory  of  the  church,  during  the  difputes  of  the  anti- 
popes,  had  formed  a  kind  of  republican  government  ; 
where  the  whole  power  was  lodged  in  the  hands  of  a 
magiftrate  called  fenator,  and  twelve  heads  of  quarters 
called  bannerets,  by  reafon  of  the  banners  Which  each 
raifed  in  his  di drift. 

BANNOCK,  a  kind  of  oat-cake,  baked  in  the  em- 


bers, or  on  a  done  placed  before  the  fire.  It  is  common    Bannum. 
in  the  northern  pajts  of  Scotland.  II 

BANNUM,  in  law,  fignifies  the  utmod  bounds  of  ,Ei"»aro- . 
a  manor  or  town. 

BANQUET,  a  fead  or  entertainment  where  people 
regale  themfelves  with  pleafant  foods  or  fruits. 

Banquet,  in  the  menage,  that  fmall  part  of  the 
branch  of  a  bridle  that  is  under  the  eye;  which  being 
rounded  like  a  fmall  rod,  gathers  and  joins  the  extre- 
mities of  the  bit  to  the  branch  in  fuch  a  manner  that 
the  banquet  is  notfeen,  but  covered  by  the  cope,  or  that 
part  of  the  bit  that  is  next  the  branch. 

Ban  suet -Line,  an  imaginary  line  drawn,  in  making 
a  bit,  along  the  banquet,  and  prolonged  up  or  down, 
to  adjud  the  defigned  force  or  weaknefs  of  the  branch, 
in  order  to  make  it  diffor  eafy. 

Banojjet,  or  Banquette,  in  fortification,  a  little 
Foot-bank,  or  elevation  of  earth,  forming  a  path  which 
runs  along  the  infide  of  a  parapet,  upon  which  the 
mufketeers  get  up,  in  order  to  difcover  the  countcr- 
fcarp,  or  to  fire  on  the  enemy,  in  the  moatorin  the 
covert-way. 

BANQUETING  room  or  bouse.  SeeSALOON. 
The  ancient  Romans  dipped  in  the  atrium,  or  vedi- 
bule,  of  their  houfes;  but,  in  after-times,  magnificent 
faloons,  or  banqueting-rooms,  were  built,  for  the  more 
commodious  and  fplendid  entertainment  of  their  gueds. 
Lucullushad  feveral  of  thefe,  each  didinguiihed  by  the 
name  of  fome  god  ;  and  there  was  a  particular  rate  of 
expence  appropriated  to  each.  Plutarch  relates  with 
what  magnificence  he  entertained  Cicero  and  Pompey, 
who  went  with  delign  to  furprife  him,  by  telling  only  a 
flave  who  waited,  that  the  cloth  diould  be  laid  in  the 
Apollo.  The  emperor  Claudius,  among  others,  had  a 
fplendid  banqueting-room  named  Mercury.  But  every 
thing  of  this  kind  was  outdone  by  the  ludre  of  that 
celebrated  banqueting-houfe  of  Nero,  called  domus 
aursa  ;  which,  by  the  circular  motion  of  its  partitions 
and  ceilings,  imitated  the  revolution  of  the  heavens, 
and  reprefented  the  different  feafons  of  the  year,  which 
changed  at  every  fervice,  and  fliowered  down  flowers, 
ellences,  and  perfumes,  on  the  gueds. 

BANSTICKLE,  in  ichthyology.      See  Gastero- 

STEUS. 

BANTAM,  a  large  town  of  the  ifland  of  Java,  in 
the  Ead  Indies,  iitnated  in  E.  Long.  105.  16.  S.  Lat, 
6.  20.  It  is  the  capital  of  a  kingdom  of  the  fame 
name,  with  a  good  harbour  and  fortified  cadle.  It  is 
divided  into  two  towns  feparated  by  a  river,  and  one 
of  them  inhabited  by  the  Chinefe.  For  its  hidory,  &c. 
fee  Java. 

Bantam-work,  a  kind  of  painted  or  carved  work, 
refembling  that  of  Japan,  only  more  gaudy. 

There  are  two  forts  of  Bantam,  as  well  as  of  Japan 
work.  As,  in  the  latter,  fome  are  flat,  lying  even 
with  the  black,  and  others  high  and  embofled  ;  fo,  in 
Bantam-work,  fome  are  flat,  and  others  in-cut,  or 
carved  into  the  wood,  as  we  find  in  many  large  fcreens  : 
with  this  difference,  that  the  Japan  artirts  work  chiefly 
in  gold  and  other  metals ;  and  thofe  of  Bantam  gene- 
rally in  colours,  with  a  fmall  fprinkling  of  gold  here 
and  there:  for  the  flat  Bantam -work  is  done  in  co- 
lours, mixed  with  gum-water,  proper  for  the  thing  de- 
figned to  be  imitated.  For  the  carved,  or  in-cut  kind, 
the  method  of  performing  it  is  thus  defcribed  by  an  in- 
genious 
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genious  artift  :  I.  The  wood  is  to  be  primed  with 
whiting  and  fize,  fo  often,  till  the  primer  lie  near  a 
Baptifm.  quarter  of  an  inch  thick  ;  then  it  is  to  be  water-plain- 
^~ -" '  ed,  /.  e.  rubbed  with  a  fine  wet  cloth,  and,  fome  time 
after,  rubbed  very  fmooth,  the  blacks  laid  on,  varnifhed 
up  with  a  good  body,  and  poliihcd  well,  though  with 
a  gentle  hand.  This  done,  the  defign  is  to  be  traced 
put  with  vermilion  and  gum-water,  exactly  in  the 
manner  wherein  it  is  intended  to  be  cut  ;  the  figures, 
trees,  buildings,  &c.  in  their  due  proportion  :,then  the 
graver  is  applied,  with  other  tools  of  proper  fhapes, 
differing  according  to  the  workman's  fancy  :  with  thefe 
he  cuts  deep  or  fhallovv,  as  is  found  convenient,  but 
never  deeper  than  the  whiting  lies,  the  wood  being 
never  to  feel  the  edge  of  the  inftrument.  Lines,  or 
parts  of  the  black,  are  flill  to  be  left  for  the  draperies, 
and  other  out-lines,  and  for  the  diftinclion  of  one 
thing  from  another  ;  the  rule  being  to  cut  where  the 
white  is,  and  leave  the  black  untouched.  The  carving 
being  finifhed,  then  take  to  the  pencil,  with  which  the 
colours  are  laid  into  the  cut-work  :  after  this,  the  gold 
is  to  be  lain  in  thofe  places  which  the  .defign  requires  ; 
for  which  purpofe,  a  ftrong  thick  gum-arabic  water  is 
taken  and  laid  with  a  pencil  on  the  work  ;  and,  while 
this  remains  wet,  leaf-gold  is  cut  with  a  fharp  fmooth 
edged  knife,  in  little  pieces,  fhaped  to  the  bignefs  and 
figure  of  the  places  where  they  are  to  be  laid.  Thefe 
being  taken  up  with  a  little  cotton,  they  daub  them 
with  the  fame  clofe  to  the  gum-water,  which  affords  a 
rich  lnftre.  The  work  thus  finifhed,  they  clear  up  the 
black  with  oil,  taking  care  not  to  touch  the  colours. 
The  European  workmen  ordinarily  ufe  brafs-duft,  which 
is  lefs  bright  and  beautiful. 

BANTRY,  a  town  of  Ireland,  in  the  county  of 
Cork,  and  province  of  Munfter.  It  is  feated  on  a  bay 
of  the  fame  name,  in  W.  Long.  9.  15.  N.  Lat.  51.  30. 

BAOBAB,  the  name  given  by  Profper  Alpinus  to 
the  African  calabafh-tree,  fince  called  Adansonia. 
See  that  article. 

BAPTISM,  in  matters  of  religion,  the  ceremony 
®f  warning  ;  or  a  facrament,  by  which  a  perfon  is  ini- 
tiated into  the  Chriftian  church. — The  word  is  formed 
from  the  Greek  $<*7rTi£u,  of  ficm™  to  dip,  or  wajh.  B:ip- 
tifm  is  known,  in  ecclefiaftical  writers,  by  divers  other 
names  and  titles.  Sometimes  it  is  called  palingenefia, 
or  laver  of  regeneration  ;.  {om.tlh~ne.sfal  us,  or  life  and 
falvation  ;  fometimes  cr<pp*j.i;,  fignaculum  Domini,  and 
fignaculum  fidei,  or  the  feal  of  faith  ;  fometimes  abfo- 
lutely  myflerium,  and  facramentum ;  fometimes  the  fa- 
crament of  faith  ;  fometimes  viaticum,  from  its  being 
adminiftered  to  departing  perfons  ;  fometimes  facerdo- 
tium  laid,  ox  the  lay  pritj flood,  becaufe  allowed,  in  cafes 
Orig.EccUf.  of  neceflity,  to  be  conferred  by  laymen  :  fometimes  it  is 
called  the  great  circumcifion,  becaufe  it  was  imagined  to 
fucceed  in  the  room  of  circumcilion,  and  to  be  a  feal  of 
the  Chriltian  covenant,  as  that  was  the  feal  of  the  cove- 
nant made  with  Abraham  :  fo,  in  regard  that  baptifm  had 
Chrifl  for  its  author,  atidnotman,ir  was  anciently  known 
by  the  name  of  A&>pov  and  ^apcr//*  K^pus,  the  gift  of  the 
Lord :  fometimes  it  was  [imply  called  JVcfov,  without  any 
other  addition,  by  way  of  eminence,  becaufe  it  was 
both  a  gratuitous  and  fingalar  gift  of  Chrifl:  :  in  refe- 
rence to  the  making  men  complete  members  of  Chrift's 
body,  the  church,  it  had  the  name  of  Ti\ut,<*is,  and 
TiAe/n,  the  coiifecration  and  confumtnatlon  ;  becaufe  it 
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gave  men  the  perfection  of  Chriftians,  and  a  right  to   Baptifm. 
panake  of  the  To  Tt*e;ov,  which  was  the  Lord' s  Supper  :  '~—~ 
it  had  alfo  the  name  of  .uwia-jc  and  ftvsayroyia,  the  ini- 
tiation, becaufe  it  was  the  admittance  of  men  to  all  the 
facred  rites  and  myfleries  of  the  Chriftian  religion. 

Baptifm  has  been  fuppofed  by  many  learned  authors  its  origiD, 
to  have  had  its  origin  from  the  Jewilh  church,  in  &c. 
which,  as  they  maintain,  it  was  the  practice  long  be-  ' 
fore  Chrift's  time,  to  baptize  profelytes  or  converts  to 
their  faith,  as  part  of  the  ceremony  of  their  admiffion  ; 
a  practice  which,  according  to  fome,  obtains  among 
them  to  this  day  ;  a  perfon  turning  Jew,  is  firft  cir- 
cumcifed,  and,  when  healed,  is  bathed,  or  baptized  in 
water,  in  prefence  of  their  rabbins  ;  after  which  he  is 
reputed  a  good  Jew.  Others,  however,  inlifl  that  the 
Jewifh  profelyte  baptifm  is  not  by  far  fo  ancient,  and 
that  John  the  Baptift  was  the  firfl  adminiftrator  of 
baptifm  among  the  Jews.  Of  this  opinion  were  Dey- 
lingius,  J.  G.  Carpzovius,  Boernerus,  Wernfdorfius, 
Zeltnerus,  Owen,  Knatchbnll,  Jennings,  Gill,  and  0- 
thers. 

Grotius  is  of  opinion,  that  the  rite  of  baptifm  had 
its  original  from  the  time  of  the  deluge  ;  immediately 
after  which,  he  thinks,  it  was  inftituted  in  memory  of 
the  world  having  been  purged  by  water.  Some  learned 
men  think  it  was  added  to  circumcifion,  foon  after  the 
Samaritan  fchifm,  as  a  mark  of  diftinclion  to  the  ortho- 
dox Jews.  Spencer,  who  is  fond  of  deriving  the  rites 
of  the  Jewifh  religion  from  the  ceremonies  of  the  Pa- 
gans, lays  it  down  as  a  probable  fnppofition,  that  the 
Jews  received  the  baptifm  of  profelytes  from  the  neigh- 
bouring nations,  who  were  wont  to  prepare  candidates 
for  the  more  facred  functions  of  their  religion,  by  a  fo- 
lemn  ablution  ;  that,  by  this  affinity  of  facred  rites, 
they  might  draw  the  Gentiles  to  embrace  their  religion, 
and  that  the  profelytes  (in  gaining  of  whom  they  were 
extremely  diligent)  might  the  more  eafily  comply  with 
the  tranfition  from  Gentilifm  to  Jndaifm.  In  confirm- 
ation of  this  opinion,  he  obferves,  firfl,  that  there  is 
no  divine  precept  for  the  baptifm  of  profelytes,  God 
having  enjoined  only  the  rite  of  circumcifion  for  the 
admiffion  of  ftrangcrs  into  the  Jewifh  religion.  Se- 
condly, that,  among  foreign  nations,  the  Egyptians,  Per- 
iians,  Greeks,  Romans,  and  others,  it  was  cuflomary  that 
thofe  who  were  tobe  initiated  into  their  myfleries,  or  fa- 
cred rites,  fhould  be  firfl  purified  by  dipping  their  whole 
body  in  water.  That  learned  writer  adds,  as  a  farther 
confirmation  of  his  opinion,  that  the  cup  of  blcfhng 
likewife,  added  to  the  pafchal  fupper,  feems  plainly  to 
have  been  derived  from  a  pagan  original  :  for  the 
Greeks,  at  their  feafls,  had  one  cup  called  morxfiw 
xyaix  <f«<,uov©«,  the  cup,  of  the  gooddaimon  or  god,  which 
they  drank  at  the  conclufion  of  their  entertainment, 
when  the  table  was  removed.  Since,  then,  a  rile  of 
Gentile  origin  was  added  to  one  of  the  Jewifh  facra- 
ments,  viz.  the  paffover,  there  can  be  no  abfurdiiy  in 
fuppofing,  that  baptifm,  which  was  added  to  the  other 
facrament,  namely  circumcifion,  might  be  derived  from 
the  fame  fource.  In  the  lafl  place,  he  obferves,  that 
Chrifl,  in  the  inftinuion  of  his  facraments,  paid  a  pecu- 
liar regard  to  thofe  rites  which  were  borrowed  from 
the  Gentiles  :  for,  rejecting  circumcifion  and  the  pafchal 
fupper,  he  adopted  into  his  religion  baptifm  and  the 
facred  cup  ;  thus  preparing  the  way  for  the  converiion 
and  reception  of  the  Gentiles  into  his  church, 
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Baptifm.       The  defign  of  the  Jewifti  baptifm,  if  baptifm  be 
' '  practifed  by  them,  is  fuppofed  to  be,  to  import  a  rege- 
neration, whereby  the  profclyte  is  rendered  a  new  man, 
and  of  a  (lave  becomes  free.  The  effect  of  it  is,  to  cancel 
all  former  relations ;  fo  that  thofe  who  were  before  akin 
to  the  perfon,  after  the  ceremony  ceafed  to  be  fo.  It  is  to 
this  ceremony  Chrift  is  fuppofed  to  have  alluded,  in  his 
expreffion  to  Nicodemns,  that  it  was  neceflary  he  mould 
be  born  again,  in  order  to  become  his  difciple. — The 
neceflity  of  baptifm  to  falvation,  is  grounded  on  thofe 
two  fayings   of  our   Saviour:   He  that  believeth,  and  is 
baptized,  Jball  be  faved  ;  and,  Except  a  man  be  bom  of 
-water  and  of  the  Spirit,  he  cannot  enter  into  the  king- 
Opinions     dom  of  Cod. — The  ancients  did  not  generally  think  the 
concerning  mere  watu  0f  baptifm,  where  the  procuring  it  was  im- 
the  necef-  pra,c|.jcabie>  excluded  men  abfolutely  from  the  hopes  of 
tifm°to  faU  eternal  falvation.    Some  few  of  them,  indeed,  are  pret- 
vation.        ty  feverc  upon  infants  dying  without  baptifm  ;  andfome 
others  feem  alfo,  in  general  terms,  to  deny  eternal  life 
to  adult  perfons  dying  without  it  :  but  when  they  in- 
terpret themfelves,   and  fpeak  more  diftinctly,  they 
make  fome  allowances,  and  except  feveral  cafes,  in 
which  the  want  of  baptifm  maybe  fupplied  by  other 
means.     Such  are  martyrdom,  which  commonly  goes 
by  the  name  of  fecond baptifm  in  mens  own  blood,  in  the 
writings  of  the  ancients  ;  becaufe  of  the  power  and  ef- 
ficacy it-  was  thought  to  have,  to  fave  men  by  the  in- 
visible baptifm  of  the  Spirit,  without  the  external  ele- 
ment of  water.     Faith,  and  repentance,  were  alfo  e- 
fteemed  a  fupplement  to  the  want  of  baptifm,  in  fuch 
catechumens  as  died  while  they  were  pioufly  preparing 
themfelves  for  baptifm.      Conftantly    communicating 
with  the  church,  was  thought  to  fupply  the  want  of 
baptifm,  in  perfons  who  had  been  admitted   to  com- 
munion, on  a  preemption  of  their  being  duly  bap- 
tized, though  the  contrary  afterwards  appeared.     For 
infants  dying  without  baptifm,  the  cafe  was  thought 
more  dangerous  ;  as  here,  no  perfonal  faith,  repen- 
tance, or  the  like,  could  be  pleaded,  to  fupply  the  de- 
fecl:,  and   walh  away  original  fin  :    on  this  account, 
they  who  fpoke  mod  favourably  of  them,  as  Greg.  Na- 
zianzen,  and  Severus  bifhop  of  Antioch,  only  affigned 
them  a  middle  Hate,  neither  in  heaven  nor  hell.     But 
the  Latins,  as  St  Auguftin,  Fulgentius,  Marius  Mer- 
cator,  &c.  who  never  received  the  opinion  of  a  mid- 
dle ftate,  concluded,  as  they  could  not  be  received 
into  heaven,  they  mull  go  to  hell.     Pelagins,  and  his 
followers,  who  denied  original  fin,  aflerted,  that  they 
might  be  admitted  to  eternal  life  and  falvation,  though 
not  to  the  kingdom  of  heaven  ;  between  which  they 
diftinf  rimed.     Where  the  fault  was  not  on  the  fide  of 
the  child,  nor    his  parents,   but  of  the  minifter,  or 
where  any  unavoidable  accident  rendered  baptifm  ab- 
folutely impoffible,  Hincmar,  and  others,  make  an  ex- 
ception, in  holding  the  child  faved  without  baptifm. 
Of  the  time      The  receiving  baptifm  is  not  limited  to  any  time,  or 
place,  and   age  of  life.     Some  contended  for  its  being  adminifter- 
funje&sof  ecj  li]<e  circumcifion,  precifely  on  the  eighth  day,  as 
aptl    '      Greg.  Nazianzen  ;  and  others  would  have  it  deferred 
till  the  child  is  three  years  of  age,  and  able  to  hear  the 
myftic  words,  and  make  anfwer  thereto,  though  they 
do  not  underftand  them.     In  the  canon  law  we  find 
divers  injunftions  againft  deferring  the  baptifm  of  in- 
fants beyond  the  37th  day,  30th  day,  and  the  9th  day  ; 
fome  of  them  tinder  pecuniary  forfeitures. 
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Salmafius,  and  Suicerus  from  him,  deliver  it  as  EaptilBi. 
authentic  hiftory,  that  for  the  two  firft  ages,  no  one  ,— v — -1 
received  baptifm,  who  was  not  firft  inftrufted  in  the 
faith  and  dodtrine  of  Chrift,  fo  as  to  be  able  to  an- 
fwer for  himfelf,  that  he  believed  ;  becaufe  of  thofe 
words,  He  that  believeth,  and  is  baptized  :  which,  in 
effeel,  is  to  fay,  that  no  infant,  for  the  firft  two  ages, 
was  ever  admitted  to  Chriftian  baptifm.  But,  after- 
wards, they  own,  that  psedo-baptifm  came  in,  upon 
the  opinion  that  baptifm  was  neceflary  to  falvation* 
But  Voffius,  Dr  Forbes,  Dr  Hammond,  Mr  Walker, 
and  efpecially  Mr  Wall,  who  has  exactly  confidcred 
the  teftimony  and  authority  of  almoft  every  ancient 
writer  that  has  faid  any  thing  upon  this  fubjeft,  en- 
deavour to  evince,  that  infants  were  baptifed  even  in 
the  apoftolical  age.  It  is  certain,  Tertullian  pleads 
ftrongly  againft  giving  baptifm  to  infants  ;  which  fhows, 
at  leaft,  that  there  was  fome  fuch  practice  in  his  age, 
though  he  difapproved  of  it.  It  is  certain,  the  ordinary 
fubj efts  of  this  facrament  in  the  firft  ages  were  con- 
verts from  Judaifm  and  Gentilifm,  who,  before  they 
could  be  admitted  to  baptifm,  were  obliged  to  fpend 
fome  time  in  the  ftate  of  catechumens,  to  qualify  them 
to  make  their  profeffions  of  faith,  and  a  Chriftian  life, 
in  their  own  perfons  :  for,  without  fuch  perfonal  pro- 
feffions, there  were  ordinarily  no  admiffion  of  them  to 
the  privilege  of  baptifm. — Thofe  baptifed  in  their 
fick-beds  were  called  c/inici  ;  and  were  held  in  fome 
reproach,  as  not  being  reputed  true  Chriftians.  Hence 
feveral  cenfures,  in  councils  and  ecclefiaftical  writers, 
of  clinic  baptifm.  This  clinic  baptifm  was  not  fuffi- 
cient  to  qualify  the  perfon,  in  cafe  of  recovery,  for 
ordination.  Some  had  their  baptifm  put  off  by  way 
of  punifhment,  when  they  fell  into  grofs  and  fcanda- 
lons  crimes,  which  were  to  be  expiated  by  a  longer 
coiirfe  of  difcipline  aiid  repentance.  This  was  fome- 
times  5,  i°>  20  years,  or  more  ;  even  all  their  lives,  to 
the  hourof  death,  when  their  crimes  were  very  flagrant. 

In  the  earlieft  ages  of  the  church,  there  was  no  ftated 
time  or  place  for  the  reception  of  baptifm.  After- 
wards, Eafter,  Whitfuntide,  and  Epiphany,  became 
folemn  feafons,  out  of  which  baptifm  was  riot  admi- 
niftered,  except  in  cafes  of  neceflity.  The  catechu- 
mens, who  were  to  receive  it  at  thefe  times,  were  called 
competentes  :  and  to  thefe  it  is  that  St  Cyril  addrefles 
his  catechefes.  In  the  apoftolical  age,  and  fome  time 
after,  before  churches  and  baptifteries  were  generally 
erefted,  they  baptized  in  any  place  where  they  had 
convenience  ;  as  John  baptized  in  Jordan,  and  Philip 
baptized  the  eunuch  in  the  wildernefs,  and  Paul  the 
jailor  in  his  own  houfe.  But  in  after  ages,  baptifteries 
were  built  adjoining  to  the  church  ;  and-then  rules 
were  made,  that  baptifm  fhould  ordinarily  be  admini- 
ftered  no  where  but  in  thefe  buildings.  Juftinian,  in 
one  of  his  novels,  refers  to  ancient  laws,  appointing 
that  none  of  the  facred  myfteries  of  the  church  fhould 
be  celebrated  in  private  houfes. ,  Men  might  have  pri- 
vate oratories  for  prayer  in  their  own  houfes  ;  but  they 
were  not  to  adminifter  baptifm  or  the  eucharift  in  them, 
unlefs  by  a  particular  licence  from  the  bilhop  of  the 
place.  Such  baptiims  are  frequently  condemned  in 
the  ancient  councils,  under  the  name  5r«pa#*BrT/<r//«T«, 
baptifms  in  private  conventicles. 

As  to  the  attendant  ceremonies  and  manner  of  bap- Ancient 
trfm  in  the  ancient  church :  The  perfon  to  be  baptifed,  cercmoniei. 
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Baptiim.    if  an  adult,  was  firft  examined  by  the  hi  (hop  or  oiR- 

1 « '  ciating  piielt,  who  pin  fome  queftions  to  him  ;  as,  firft, 

Whether  heabjured  the  devil  and  all  his  works;  fecond- 
ly,  Whether  he  gave  a  firm  aflent  to  all  the  articles  of 
the  Chriftian  faith :  to  both  which  he  anfwered  in  the 
affirmative.  If  the  perfon  to  be  baptized  was  an  in- 
fant, thefe  interrogatories  were  anfwered  by  his  fpon- 
fores,  or  godfathers.  Whether  the  ufe  of  fponfors 
was  as  old  as  the  apoftles  days,  is  uncertain  i  perhaps 
it  was  not,  fince  Juftin  Martyr,  fpeaking  of  the  me- 
thod and  form  of  baptifm,  fays  not  a  word  of  them. — 
After  thequeftions  and  anfwers,  followed  exorcifm  ;  the 
manner  and  end  of  which  was  this ;  The  minifterlaid 
his  hands  on  the  perfon's  head,  and  breathed  in  his 
face,  implying  thereby  the  driving  away  or  expelling 
of  the  devil  from  him,  and  preparing  him  for  baptifm, 
by  which  the  good  and  holy  fpirit  was  to  be  conferred 

upon  him After  exorcifm,  followed  baptifm  itfelf : 

and  firft  the  minifter,  by  prayer,  confecrated  the  water 
for  that  ufe.  Tertullian  fays,  "  any  waters  may  be 
u  applied  to  that  ufe ;  but  then  God  mnft  be  firft  in- 
"  vocated  ;  and  then  the  Holy  Ghoft  prefently  comes 
"  down  from  heaven,  and  moves  upon  them,  and  fanc- 
<<  tifies  them."  The  water  being  confecrated,  the  per- 
fon was  baptized  "  in  the  name  of  the  Father,  and  of 
"  the  Son,  and  of  the  Holy  Ghoft ;"  by  which,  "  de- 
"  dication  of  him  to  the  blefled  Trinity,  the  perfon 
*'  (fays  Clemens  Alexandrinus)  is  delivered  from  the 
*f  corrupt  trinity,  the  devil,  the  world,  and  the  flelh." 
In  performing  the  ceremony  of  baptifm,  the  ufual 
cuftom  (except  in  clinical  cafes,  or  where  there  was 
fcarcity  of  water),  was  to  immerfe  and  dip  the  whole 
body.  Thus  St  Barnabas  defcribing  a  baptized  per- 
fon, fays,  "  We  go  down  into  the  water  full  of  fin 
"  and  filth,  but  we  afcend  bearing  fruit  in  our  hearts." 
And  this  practife  of  immerfing  the  whole  body  was  fo 
general,  that  we  find  no  exceptions  made  in  refpecl:  ei- 
ther to  the  tendernefs  of  infants,  or  the  bafhfulnefs  of 
the  other  fex,  unlefs  in  cafe  of  ficknefs  or  other  difabi- 
lity.  But  to  prevent  any  indecency,  men  and  women 
were  baptized  apart.  To  which  end,  either  the  bap- 
tifteries  were  divided  into  two  apartments,  one  for  the 
men,  the  other  for  the  women,  as  Bingham  has  obferv- 
ed ;  or  the  men  were  baptized  at  one  time,  and  the 
women  at  another,  as  is  fhown  by  Voflius,  from  the 
0 r do  Romania  ,  Gregory's  Sacramentarium,  &c.  Add, 
that  there  was  anciently  an  order  of  deaconefTes,  one 
part  of  whofe  bufinefs  was  to  affift  at  the  baptifm  of 
women.  -Thefe  precautions,  however,  rather  indicate 
a  fcrupulous  attention  to  delicacy,  than  imply  any  in- 
decency in  the  circumftance  ofimmerfion  itfelf.  From 
the  candidates  being  immerfed,  there  is  at  leaft  no  rea- 
£bn  to  infer  that  they  were  naked  :  The  prefent  Bap- 
tifts  never  baptife  naked,  though  they  always  immerfe. 
After  immerfion,  followed  the  unction;  by  which  (fays 
St  Cyril)  was  fignified,  that  they  were  now  cut  off 
from  the  wild  olive,  and  were  ingrafted  into  Chrift, 
the  true  olive  tree ;  or  elfe  to  {how,  that  they  were 
now  to  be  champions  for  the  gofpel,  and  were  anointed 
thereto,  as  the  old  athletas  were  againft  their  folemn 
games.  With  this  anointing  was  joined  the  fign  of  the 
crofs,  made  upon  the  forehead  of  the  perfon  baptized  ; 
which  being  done,  he  had  a  white  garment  given  him, 
to  denote  his  being  wafhecf  from  the  defilements  of  fin, 
or  in  allufion  to  that.of  the  apoftle,  "  as  many  as  are 
"  baptized  into  Chrift  luye  put  on  Chrift."    From  this 
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cuftom  the  feaft  of  Pentecoft,  which  was  one  of  the    Baptism, 
annual  feafons  of  baptifm,  came  to  be  called  Whitfunday,  '       *       ' 
i.  e.  White-funday.    This  garment  was  afterwards  laid 
up  in  the  church,  that  it  might  be  an  evidence  againft 
fuch  perfons  as   violated  or  denied  that  faith  which 

they  had  owned  in  baptifm When  the  baptifm  was 

performed,  the  perfon  baptized,  according  to  Juftin 
Martyr,  "  was  received  into  the  number  of  the  faith - 
"  ful,  who  then  fent  up  their  public  prayers  to  God, 
"  for  all  men,  for  themfelves,  and  for  thofe  who  had 
•*  been  baptized." 

The  ordinary  minifters,  who  had  the  right  of  ad- 
miniftering  this  facrament,  that  is,  of  applying  the 
water  to  the  body,  and  pronouncing  the  formula,  were 
prefbyters  or  bifhops;  though  on  extraordinary  occa- 
fions,  laymen  were  admitted  to  perform  the  fame. 

As  to  the  prefent  form  of  adminiftering  baptifm,  Modern 
the  church  of  Rome  ufes  the  following.  When  a  Forms, 
child  is  to  be  baptifed,  the  perfons  who  bring  it In  the 
wait  for  the  prieft  at  the  door  of  the  church,  who  Church  of 
comes  thither  in  his  furplice  and  purple  ftole,  attended  ome' 
by  his  clerks.  He  begins  with  queftioning  the  god- 
fathers, whither  they  promife,  in  the  child's  name,  to 
live  and  die  in  the  true  catholic  and  apoltolic  faith,  and 
what  name  they  would  give  the  child.  Then  follows 
an  exhortation  to  the  fponfors ;  after  which  the  prieft, 
calling  the  child  by  its  name,  afks  it  as  follows  :  What 
dojl  thou  demand  of  the  church?  The  godfather  an- 
fwers, Eternal  life.  The  prieft  goes  on:  If  you  are  de~ 
firous  of  obtaining  eternal  life,  keep  Cod's  commandment.' , 
thou  Jhalt  love  the  Lord  thy  Cod,  &c.  After  which  he 
breathes  three  times  into  the  child's  face,  faying,  Come 
out  of  this  child,  thou  evil  fpirit,  and  make  room  for  the 
Holy  Chofl.  This  faid  he  makes  the  fign  of  the  crofs 
on  the  child's  forehead  and  breaft,  faying,  Receive  the 
fign  of  the  crofs  on  thy  forehead,  and  in  thy  heart.  Then 
taking  off  his  cap,  he  repeats  a  fhort  prayer;  and  laying 
his  hand  gently  on  the  child's  head,  repeats  a  fecond 
prayer:  which  ended,  he  bleffes  fome  fait;  and  putting 
a  little  of  it  into  the  child's  mouth,  pronounces  thefe 
words,  Receive  the  fait  of  wifdom.  All  this  is  per- 
formed at  the  church-door.  The  prieft,  with  the  god- 
fathers and  godmothers,  coming  into  the  church,  and 
advancing  towards  the  font,  repeat  the  apoftle's  creed 
and  the  Lord's-prayer.  Being  come  to  the  font,  the 
prieft  exorcifesthe  evil  fpirit  again  ;  and  taking  a  little 
of  his  own  fpittle,  with  the  thumb  of  his  right-hand, 
rubs  it  on  the  childs  ears  and  noftrils,  repeating,  as  he 
touches  the  right  ear,  the  fame  word  (Ephatha,  be  thou 
opened)  which  our  Saviour  made  ufe  of  to  the  man  born 
deaf  and  dumb.  Laftly,  they  pull  off"  its  fwaddling- 
cloaths,  or  ftrip  it  below  the  fhoulders,  during  which 
the  prieft  prepares  the  oils,  &c.  The  fponfors  then 
hold  the  child  directly  over  the  font,  obferving  to  turn 
it  due  eaft  and  weft ;  whereupon  the  prieft  afks  the 
child,  Whether  he  renounces  the  devil  and  all  his  works; 
and  the  godfather  having  anfwered  in  the  affirmative, 
the  prieft  anoints  the  child  between  the  fhoulders  in  the 
form  of  a  crofs.  Then  taking  fome  of  the  confecrated 
water,  he  pours  part  of  it  thrice  on  the  child's  head, 
at  each  perfufion  calling  on  one  of  the  Perfons  of  the 
Holy  Trinity.  The  prieft  concludes  the  ceremony  of 
baptifm  with  an  exhortation. — TheRomifh  church  al- 
lows midwives,  in  cafes  of  danger  to  baptize  a  child 
before  it  is  come  entirely  out  of  its  mother's  womb  r 
where  it  is  to  be  obfcrved;  that  fome  part  of  the  body 
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In  the 
Greek 
church. 

Englifli 


Baptifm.   of  the  child  mud  appear  before  it  can  be  baptized,  and 

* '  that  it  is  baptized  on  the  part  which  firft  appears:  if 

it  be  the  head,  it  is  not  neceflary  to  rebaptize  the  child; 
but  if  only  a  foot  or  hand  appears,  it  is  neceflary  to  re- 
peat baptifm.  A  flill-born  child,  thus  baptized,  may 
be  buried  in  confecrated  ground. 

The  Greek  church  differs  from  theRomiih,  as  to  the 
rite  of  baptifm,  chiefly,  in  performing  it  by  immerfion, 
or  plunging  the  infant  all  over  in  the  water. 

The  forms  of  adminiftrating  baptifm  among  us  being 
form  in  the  too  well  known  to  require  a  particular  defcrijuion,  we 
liturgy  of  {hall  only  mention  one  or  two  of  the  more  material  dif- 
K.Edward.  ferences  between  the  form,  asit  flood  in  the  firft  litur- 
gy of  King  Edward,  and  that  in  the  Englifli  C  om- 
mon-Prayer  book  at  prefent.  Firft,  the  form  of  con- 
fecrating  the  water  did  not  make  a  part  of  the  office, 
in  King  Edward's  liturgy,  as  it  does  in  the  prefent, 
becaufe  the  water  in  the  font  was  changed,  and  confe- 
crated, but  once  a  month.  The  form  likewife  itfelf 
was  fomething  different  from  that  now  ufed  ;  and  was 
introduced  with  a  Ihort  prayer,  that  Jefus  Chrift,  afon 
•whom  (when  he  -was  baptized)  the  Holy  Choft  came  down 
in  the  liknefs  of  a  dove,  would  fend  down  the  fame  Holy 
Spirit,  to  fanttify  the  fountain  of  baptifm  ;  which  prayer 
was  afterwards  left  out,  at  the  fecond  review. — By 
King  Edward's  firft  book,  the  minifter  is  to  dip  the 
child  in  the  water  thrice  ;  firft,  dipping  the  right-fide  ; 
fecondly,  the  left;  the  third  time  dipping  the  face  to- 
ward the  font.  This  trine  immerfion  was  a  very  an- 
cient practice  in  the  Chriftian  church,  and  ufed  in  ho- 
nour of  the  Holy  Trinity  ;  though  fome  later  writers 
fay,  it  was  done  to  reprefent  the  death,  burial,  and  re- 
furrection,  of  Chrift,  together  with  his  three  days  con- 
tinuance in  the  grave.  Afterwards,  the  Arians  mak- 
ing an  ill  nfe  of  it,  by  perfuading  the  people  that  it 
was  ufed  to  denote,  that  the  three  Perfons  in  the  Tri- 
nity were  three  diftinct  fubftances,  the  orthodox  left  it 
ofF,  and  ufed  one  fingle  immerfion. 

By  the  firft  common-prayer  of  King  Edward,  after 
the  child  was  baptized,  the  godfathers  and  godmothers 
were  to  lay  their  hands  upon  it,  and  the  minifter  was 
to  put  on  him  the  white  veftment  commonly  called  the 
chryfome,  and  to  fay,  "  Take  this  white  vefture,  as  a 
token  of  the  innocency,  which,  by  God's  grace,  in 
this  holy  facrament  of  baptifm,  is  given  unto  thee ; 
and  for  a  fign,  whereby  thou  art  admoniflied,  fo  long  as 
thou  liveft,  to  give  thyfelf  to  innocence  of  living,  that 
after  this  tranlitory  life  thou  mayeft  be  partaker  of 
the  life  everlafting.  Amen."  As  foon  as  he  had  pro- 
nounced thefe  words,  he  was  to  anoint  the  infant  on 
the  head,  faying,  "  Almighty  God,  the  Father  of  our 
Lord  Jefus  Chrift,  who  hafh  regenerated  thee  by  wa- 
ter and  the  Holy  Ghoft,  and  hath  given  unto  thee  re- 
miflion  of  all  thy  fins ;  may  he  vouchfafe  to  anoint  thee 
with  the  unction  of  his  Holy  Spirit,  and  bring  thee  to 
the  inheritance  of  everlafting  life.  Amen."  This  was 
manifeftly  done  in  imitation  of  the  practice  of  the  pri- 
mitive church.' 

The  cuftom  of  fprinkling  children,  inftead  of  dip- 
ping them  in  the  font,  which  at  firft  was  allowed  in 
cafe  of  the  weaknefs  or  ficknefs  of  the  infant,  has  fo 
far  prevailed,  that  immerfion  is  at  length  quite  exclud- 
ed. What  principally  tended  to  confirm  the  practice 
of  affufion  or  fprinkling,  was,  that  feveral  of  our  Pro- 
teftant  divines,  flying  into  Germany  and  Switzerland 


during  the  bloody  reign  of  queen  Mary,  and  returning  Baptifin; 
home  when  queen  Elizabeth  came  to  the  crown,  brought  ^-^-v— ' 
back  with  them  a  great  zeal  for  the  Proteftant  churches 
beyond  fea,  where  they  had  been  Iheltered  and  received ; 
and  having  obferved,  that  at  Geneva  and  fome  other 
places,  baptifm  was  adminiftered  by  fprinkling,  they 
thought  they  could  not  do  the  church  of  England  a 
greater  piece  of  fervice  than  by  introducing  a  practice 
dictated  by  fo  great  an  oracle  as  Calvin.  This,  toge- 
ther with  the  coldnefs  of  our  northern  climate,  was  what 
contributed  to  banifli  entirely  the  practice  of  dipping  in- 
fants in  the  font. 

Many  different  notions  have  been  entertained  con-  Notions 
cerning  the  effects  of  baptifm,  which  it  would  be  end-  concerning 
lefs  to  enumerate. — The  Remonftrants  and  Socinians  tne  effefts 
reduce  baptifm  to  a  mere  fign  of  divine  grace.  The  °fbaPtifm" 
Romanifts,  on  the  contrary,  exalt  its  power  5  hold- 
ing that  all  fin  is  entirely  taken  away  by  it  ;  that  it 
absolutely  confers  the  grace  of  juftification,  and  con- 
fequently  grace  ex  opere  operato.  Some  alfo  fpeak  of 
an  indelible  character  imprefled  on  the  foul  by  it,  call- 
ed character  dominicas  and  character  regius :  but  this 
is  held,  by  others,  a  mere  chimera;  for  that  the  fpi- 
ritual  character,  conferred  in  regeneration,  may  eafily 
be  effaced  by  mortal  fins.  Dodwell  maintained,  that 
it  is  by  baptifm  the  foul  is  made  immortal ;  fo  that 
thofe  who  die  without  it  will  not  rife  again.  It  mull 
be  added,  he  reftrains  this  effect  to  epifcopal  baptifm 
alone.  From  the  effects  ordinarily  afcribed  to  bap- 
tifm, even  by  ancient  writers,  it  fliould  feem,  that  the 
ceremony  is  as  much  of  heathen  as  of  Jewifh  origin  ; 
fince  Chriftians  do  not  reftrain  the  ufe  of  it,  like  the 
Jews,  to  the  admiflion  of  new  members  into  the  church, 
but  hold,  with  the  heathens,  a  virtue  in  it  for  the  remit- 
ting and  waftiing  away  lins.  The  Bramins  are  ftill 
faid  to  baptize  with  this  latter  view,  at  certain  fea- 
fons,  in  the  river  Ganges ;  to  the  waters  whereof  they 
have  annexed  a  cleanfing  or  fanctifying  quality  ;  and 
hence  it  is  that  they  flock  from  all  parts,  even  of  Tar- 
tary,  driven  by  the  expectation  of  their  being  eafed, 
of  their  load  of  fins.  But,  in  this  point,  many  Chrif- 
tians feem  to  have  gone  beyond  the  folly  of  the  hea- 
thens. It  was  only  the  fmaller  fins  of  infirmity  which 
thefe  latter  held  to  be  expiable  by  wafhing ;  for  crimes 
of  a  blacker  dye,  they  allowed  no  water  could  efface 
them,  no  purgation  could  difcharge  them.  The  Chrif- 
tian doctrine  of  a  total  remiflion  of  fins  by  baptifm. 
could  not  fail,  therefore,  to  fcandalize  many  among 
the  heathens,  and  furniflied  Julian  an  occafion  of  fati- 
:  rifingChriftianity  itfelf :  "  Whoever  (fays  he)  is  guilty 
of  rapes,  murder,  facrilege,  or  any  abominable  crime, 
let  him  be  wafhed  with  water,  and  he  will  become  pure 
and  holy." 

In  the  ancient  church,  baptifm  was  frequently  con- 
ferred on  Jews  by  violence  ;  but  the  church  itfelf  never 
feems  to  have  allowed  of  force  on  this  occafion.  By 
a  canon  of  the  fourth  council  of  Toledo,  it  is  exprefs- 
ly  forbid  to  baptize  any  againft  their  wills.  That 
which  looks  1110ft  like  force  in  this  cafe,  allowed  by 
law,  were  two  orders  of  Juftinian ;  one  of  which  ap- 
points the  heathens,  and  the  other  Samaritans  to  be 
baptized,  with  their  wives  and  children  and  fervants, 
under  pain  of  confifcation.  By  the  ancient  laws,  bap- 
tifm was  not  to  be  conferred  on  image-makers,  ftage- 
players,  gladiators,  etttrig*.  or  public  drivers,  magi- 
cians, 
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Baptifin.   ciaus,  or  even  flroBing  beggars,  till  they  quitted ■  fuch 

■ *  profeilions.     Slaves  were  not  allowed  the  privilege  of 

baptifm  without  the  ceftimony  and  confent  of  their 
mailers  s  excepting  the  flaves  of  Jews,  Heathens,  and 
heretics,  who  were  not  only  admitted  to  baptifm,  but, 
ki  confeqticnce  thereof  had  their  freedom.  Voffins 
has  a  learned  and  elaborate  work  De  Baptifmo,  where- 
in he  accurately  difcuffes  all  the  queftions  concerning 
baptifin  according  to  the  doftrines  of  the  ancients. 

Baptism  by  Fire,  fpoken  of  by  St  John  the  Baptift, 
lias  occalioned  much  conjecture.  The  generality  of  the 
fathers  held,  that  believers,  before  they  enter  paradife, 
are  to  pafs  through  a  certain  fire,  which  is  to  purify 
them  from  all  pollutions  remaining  on  them  unexpiat- 
ed.  Others,  with  Sc  Bafil,  understand  it  of  the  fire 
of  hell ;  others,  of  that  of  tribulation  and  temptation. 
Others,  with  St  Chryfoftom,  will  have  it  denote  an  a- 
bundance  of  graces.  Others  fuppofe  it  to  mean  the  de- 
fcent  of  the  Holy  Ghoft  on  the  apoftles,  in  form  of 
fiery  tongues.  Laftly,  others  maintain,  that  the  word 
fire  here  is  an  interpolation :  and  that  we  are  only  to 
read  the  text,  He  that  JJ?all  come  after  vie  will  baptize 
you  with  the  Holy  Ghofl.  In  reality  it  is  not  found  in 
divers  manufcript  copies  of  St.  Matthew. 

The  ancient  Seleucians  and  Hermians,  understand- 
ing the  paffage  literally,  maintained,  that  material  fire 
was  neceflary  in  the  administration  of  baptifm.  But 
we  do  not  find  how,  or  to  what  part  of  the  body  they 
applied  it,  or  whether  they  were  fatisfied  with  obliging 
the  perfon  baptized  to  pafs  through  the  fire.  Valenti- 
nus  rebaptized  all  who  had  received  watcr-baptifm, 
and  conferred  on  them  the  baptifm  of  fire. 

Bis  docuit  tingi,  traduCloque  corpore  flamma. 

Tertuli.  Carin.  contr.  Marc.l.  I. 

Heracleon,  cited  by  Clemens  Alexandriuus,  fays,  that 
fome  applied  a  red-hot  iron  to  the  ears  of  the  perfon 
baptized,  as  if  to  imprefs  fome  mark  upon  him. 

Baptism  of  the  Dead, a  cuftom  which  anciently  pre- 
vailed among  fome  people  in  Africa,  of  giving  baptifm 
to  the  dead.  The  third  council  of  Carthage  fpeaks  of 
k  as  a  thing  that  ignorant  Chriftians  were  fond  of. 
Gregory  Nazianzenalfo  takes  notice  of  the  fame  fuper- 
ftitious  opinion  prevailing  among  fome  who  delayed  to 
be  baptized.  In  his  addrefs  to  this  kind  of  men,  he 
afks,  whether  they  ftaid  to  be  baptized  after  death  ? 
Philaftrius  alfo  notes  it  as  the  general  error  of  the  Mon- 
*anifts  or  Cataphrygians,  that  they  baptized  men  after 
death.  The  practice  feems  to  be  grounded  on  a  vain 
opinion,  that,  -when  men  had  neglefted  to  receive  bap- 
tifm in  their  life-time,  fome  compenfation  might  be 
made  for  this  default  by  receiving  it  after  death. 

Baptifm  of  the  Dead,  was  alfo  a  fort  of  vicarious 
baptifm,  formely  in  life,  where  a  perfon  dying  with- 
out baptifm,  another  was  baptized  in  his  ftead. 

St  Chryfoftom  tells  tis,  this  was  pra&ifed  among 
the  Marcionites  with  a  great  deal  of  ridiculous  cere- 
mony ;  which  he  thus  defcribes  r  After  any  catechu- 
men was  dead,  they  hid  a  living  man  under  the  bed  of 
the  deceafed  -,  then  coming  to  the  dead  man,  they  alked 
him,  whether  he  would  receive  baptifm?  and  he  ma- 
king no  anfwer,  the  other  anfwered  for  him,  and  faid, 
he  would  be  baptized  in  his  ilead  :  and  fo  they  bap- 
tized the  living  for  the  dead. 

Epiphanius  allures  us,  the  like  was  alfb  pra&ifed  a- 
Hol.  II.. 


raong  the  Corinthians.     This  practice  they  pnetautfeui    Baptifin, 

to  found  on  the  Apoftle's  authority ;   alledging  that  text  *"" —v 

of  St.  Paul  for  it,  If  the  dead  rip  not  at  all,  what  flmli 
they  do  who  are  baptized  for  the  dead?  A  text  which 
has  given  occafion  to  a  great  variety  of  different  fyfteins 
and  explications.  Bofius  enumerates  no  lefs  than  nine 
different  opinions  among  learned  divines  Concerning 
the  fenfe  of  the  phrafe  being  baptized  for  the  dead. 

St  Ambrofe  and  Walafred  Strabo  feem  clearly  of 
opinion,  that  the  apoflle  had  refpeft  fo  fuch  a  cuftom, 
then  in  being ;  and  feveral  moderns  bava  given  into  the 
fame  opinion,  as  Baronius,  Jof.  Scaliger,  Juftellus,and. 
Grotius. 

Several  among  the  Roman-catholics,  as  Bellarmin, 
Salmcron  Menochius,  and  a  number  of  fchoolmen,  un- 
derstand it  of  the  baptifin  of  tears,  and  penance,  and 
prayers,  which  the  living  undergo  for  the  dead;  and 
thus  allcdge  it  as  a  proof  of  the  belief  of  purgatory  in- 
St  Paul's  days. 

Hypothetical  Baptism,  that  formerly  adminiftered  iit 
certain  doubtful  cafes,  with  this  formula:  If  thou  art 
baptized,  1  do  not  rebaptize  ;  if  thou  art  not,  1  baptize 
thee  in  the  name  of  the  Father,  &c.  This  fort  of  bap- 
tifm, enjoined  by  fome  aucient  confutations  of  the  Eng- 
lilh  church,  is  now  fallen  into  difnfe. 

Solemn  Baptism,  that  conferred  at  ftated  feafons ; 
fuch,  in  the  ancient  church,  were  the  Pafchat  baptifm r 
and  that  at  Whitfuntide.  This  is  fometimes  alfo  called 
general  baptifm. 

Lay-BAPTisM,  we  find  to  have  been  permitted  by 
both  the  Common-prayer  Books  of  King  Edward  aud 
that  of  Queen  Elizabeth,  when  an  infant  is  in  imme- 
diate danger  of  death,  and  a  lawful  minifter  cannot 
be  had.  This  was  founded  upon  the  miftaken  notion 
of  the  impoffibility  of  falvation  without  the  facrament 
of  baptifm:  but  afterwards,  when  they  came  to  have 
clearer  notions  of  the  facraments,  it  was  unanimoufly 
refolved  in  a  convocation,  held  in  the  year  1575,  that 
even  private  baptifm,  in  a  cafe  of  neceffity  was  only  to 
be  adminiftered  by  a  lawful  minifter. 

Baft  ism  is  alfo  applied,  abufively,  to  certain  cere- 
monies ufed  in  giving  names  to  things  inanimate. 

The  ancients  knew  nothing  of  the  cuftom  of  giving 
baptifm  to  inanimate  things,  as  bells,  fhips,  and  the 
like,  by  a  fuperftitious  confecration  of  them.  The 
firft  notice  we  have  of  this  is  in  the  Capitulars  of  Charles 
the  Great,  where  it  is  only  mentioned  to  be  cenfured  ; 
but,  afterwards,  it  crept  into  the  Roman  offices  by  de- 
grees, Baronius  carries  its  antiquity  no  higher  than 
the  year  968,  when  the  greateft  bell  of  the  church  of 
Lateran  was  chriftened  by  Pope  John  III.  At  laft  ic 
grew  to  that  fuperftitious  height,  as  to  be  thought  pro- 
per to  be  complained  of  in  the  Centum  Gravamina  of 
rhe  German  nation,  drawn  up  in  the  public  diet  of  the 
empire  held  at  Nuremberg  anno  1581 ;  where  (after 
having  defcribed  the  ceremony  of  baptizing  a  bell, 
with  godfathers,  who  make  refponfes  as  in  baptifm,  and 
give  it  a  name,  and  clothe  it  with  a  new  ganntnt  as 
Chriftians  were  ufed  to  be  clothed,  and  all  this  to  make 
it  capable  of  driving  away  tempefts  and  devils),  they- 
conclude  againft  it,  not  only  a  fuperftitious  practice, 
but  contrary  to  the  Chriftian  religion,  and  a  mere  fe- 
dudion  of  the  fimple  people. 

Baptism,  in  the  fea  language,  a  ceremony  in  long 

voyages  on  board  merchant  fhips,  pra&ifed  both  on 
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Bapttfmal  perfons  and  velTels  who  pafs  the  tropic  or  line  for  the 
II  lirft  time.  The  baptizing  the  veilel  is  fimple,  and 
Baptifts.  confifls  only  in  waihing  them  throughout  with  tea- 
'  "  '  water ;  that  of  the  pailengers  is  more  myflerious  The 
oldeft  'of  the  crew,  that  has  paft  the  tropic  or  line/ 
comes  with  his  face  blacked,  a  gro  cl'que  cap  on  his 
head,  and  fome  fea-book  in  his  hand,  tol lowed  by  the 
reft  of  the  feamcn  d  relied  like  himfelf,  each  having 
tame  kitchen  uunlil  in  his  hand,  with  drums  beating; 
he  places  himfelf  on  a  feat  on  the  deck,  at  the  foot  of 
ihe  main  mall.  At  the  tribunal  of  this  mock  magif- 
trate,  each  paitenger  not  yet  initiated,  fwears  he  will 
take  care  the  fame  ceremony  be  obterved,  whenever 
he  is  in  the  like  circumitances :-  Then,  by  giving  a 
little  money  by  way  of  gratification,  he  is  discharged 
with  a  little  fprinkling  of  water  ;  otherv.  ife  he  is  hear- 
tily drenched  with  lireams  of  water  poured  upon  him  ; 
and  the  fhip:boys  are  instated  in  a  cage,  and  ducked  at 
difcretion. — The  teamen,  on  the  baptizing  a  illip,  pre- 
tend to  a  right  of  cutting  off  the  beak-head,  unlefs  re- 
deemed  by  the  captain. 

BAPTISMAL,  fomrthing  belonging  to  baptifm ;- 
thus  we  fay  bapiifmal  vow,  piefents,  &c. 

Baptismal  Vow  or  Covenant,  a  profeffion  of  obe- 
dience to  the  laws  ot  Chrift,  which  perfons  in  the  an- 
cient church  made  before  baptifm.  It  was  anindifpen- 
fable  part  of  the  obligation  on  catechumens,  before 
they  were  admitted  to  the  ceremony  of  regeneration. 
It  was  made  by  turning  to  the  Eaft  ;  for  what  myfti- 
cal  reafons,  is  not  well  agreed  on. 

Baptismal  Prefiuts  are  in  ute  in  Germany,  made 
by  the  fponfors  to  the  infant,  conlifting  of  money, 
plate,  or  even  fometimes  fiefs  of  lands;  which  by  the 
laws  of  the  cotmtry  are  to  be  kept  for  the  child  till  of 
age,  the  parents  having  only  the  truft,  not  the  right, 
of  difpofing  of  them.  An  anonymous  author  has  pub- 
limed  a  difcourte  exprefs  on  this  occafion,  intitled  Be 
p  ecunia  In  fine  a. 

BAPTIST  (John),  Monnoyer,  a  painter  of  flowers 
and  fruit,  W2S  born  at  Lille  in  1635,  and  educated  at 
Antwerp,  where  he  perfected  himfelf  in  the  knowledge 
of  his  art,  and  in  his  iirft  years  was  intended  for  a- 
painter  of  hiftory :  but  having  foon  obferved  that  his 
genitis  more  ftrohgTy  inclined  him  to  the  painting  of 
flowers,  he  applied  his  talents  to  thote  (ubjecls,  and  in 
that  ftyle  became  one  of  the  greateft  mailers.  •  His 
pictures  are  not  fo  exquilitely  finiihed  as  thote  0!  Van 
Hnyfum,  but  his  compofuion  and  colouring  are  in  a 
bolder  ftyle.  His  flowers  have  generally  a  remarkable 
freedom  and  lootenefs,  as  well  in  the  disposition  as  in 
penciling;  together  with  a  tone  of  colouring  that  is 
lively,  admirable,  and  nature  ittelf.  The  difpolition 
of  his  objects  is  furprifingly  elegant  and  beautiful  ;  and 
in  that  relpect  his  compofuions  are  eafily  known,  and 
as  eafily  distinguished  from  the  performances  of  others.. 
He  died  in  1699. — He  left  a  fon,  Anthony,  who 
painted  flowers  in  the  fame  ftyle  and  manner,  and  had 
great  merit. 

BAPTISTS,  in  eccefir.ftical  hiftory,  (from  Pa.7r*i£a, 
J baf,!izc) ;  a  denomination  of  Chriftians,  diftinguilhtd 
from  other  Chriftiaus  by  their  particular  opinions  re- 
fpecting  the  mode  and  the  fubjects  of  baptifm. 

Inftead  of  adminificring  the  ordinance  by  fprinkling 
or  pouring  water,  they  maintain  that  it  ought  to  be 
adminiftered  only  by  immersion.     Such,  they  infift,  is 


the  meaning  of  the  word  fiavri'^a ;  fo  that  a  command 
to  baptize  is  a  command  to  immerfe.  Thus  it  was" 
underftood  by  thote  who  firft  adminiftered  it.  John 
the  Baptift,  and  the  apoftles  of  Chrift,  adminiftered  it 
in  Jordan  and  other  rivers,  and  places  where  there  was 
much  water.  Both  the  administrators  aHd  the  fubjects 
are  defcribed  as  going  down  into,  and  coming  up  again 
out  of,  the  water  ;  and  the  baptized  are  faid  to  be 
buried  in  baptifm,  and  to  be  raited  again:  which  lan- 
guage could  not,  they  fay,  be  properly  adopted  on 
Supposition  of  the  ordinance  being  adminiftered  in  any 
other  manner  than  by  immerfion.  Thus  alfo  they  af- 
firm it  was  in  general  adminiftered  in  the  primitive 
church.  Thus  it  is  now  adminiftered  in  the  Ruffian 
and  Greek  church  :  and  thus  it  is,  at  this  day,  directed 
to  be  adminiftered  in  the  church  of  England,  to  all 
who  are  thought  capable  of  Submitting  to  it  in  this 
manner.  With  regard  to  the  fubjects  of  baptifm,  the 
Baptifts  fay,  that  this  ordinance  ought  not  to  be  admi- 
niftered to  children  or  infants  at  all,  nor  to  grown  up- 
perfons  in  general,  but  to  adults  only  of  a  certain  cha-, 
rafter  and  defcriptioH.  Our  Saviour's  commiffion  ta' 
his  apoftles,  by  which  Christian  baptifm  was  inftitut- 
cd,  is  to  go  and  teach  all  nations,  baptizing  them :. 
that  is,  fay  they,  not  to  baptize  all  they  meet  with; 
but  firft  inftruct  them — to  teach  all  nations,  Or  t& 
preach,  the  gofpel  to  every  creature — and  whoever  re- 
ceives it,  him  to  baptize  in  the  name  of  the  Father, 
and  of  the  Son,  and  of  the  Holy  Ghoft.  To  fuch. 
perfons,  and  to  fuch  only,  baptifm  appears  to  have  been 
adminiftered  by  the  apoftles,  and  the  immediate  dif- 
ciples  of  Chrift.  They  are  defcribed  as  repenting  of 
their  fins,  as  believing  in  Chrift,  and  as  having  gladly 
received  the  word.  Without  thete  qualifications,  Pe- 
ter acquaints  thote  who  were  converted  by  his  fermon, 
that  he  could  not  have  admitted  them  to  baptifm. 
Philip  holds  the  fame  language  in  his  difcourte  with 
the  eunuch;  and  Paul  treats  Lydia,  the  jailor,  and 
others,  in  the  fame  manner.  Without  thete  qualifica- 
tions, Chriftians  in  general  think  it  wrong  to  admit- 
perfons  to  the  Lord's  tepper;  and,  for  the  fame  rea- 
fons, without  thete  qualifications,  at  leaft  a  profeffion 
of  them,  the  Baptifts  think  it  wrong  to  admit  any  to 
baptifm.  Wherefore  they  with-hold  it,  not  only  from 
the  impenitently  vicious  and  profane,  and  from  infidels 
who  have  no  faith  ;  but  alfo  from  infants  and  children, 
who  have  no  knowledge,  and  are  incapable  of  every 
action  civil  and  religions.  They  further  infill,  that; 
all  pofitive  inftitutions  depend  entirely  upon  the  will 
and  declaration  of  the  inftiuuor;  and  therefore,  that, 
reafoning  by  analogy  from,  abrogated  Jewish,  rites  is  to. 
be  rejected,  and  the  exprefs  commands  of  Chrift  re- 
fpecting  the  mode  and  Subjects  of  baptifm  ought  to 
be  our  only  rule. 

The  Baptifts  in  England  form  one  of  the  denomina- 
tions of  Proteftant  diitenters.  They  teparate  from  the 
eftablilhmcnt  for  the  fame,  reafons  as  their  brethren  of 
the  other  denominations  do;  and  from  additional  mo- 
tives derived  from  their  particular  tenets  refpecting- 
baptifm,  The  conftitution  of  their  churches,  and  their 
modes  of  woHhip,  are  congregational  or  independent: 
in  the  exercife  of  which  they  are  protefted,  in  com- 
mon with  other  diftenters,  by  the  act  of  toleration.  Be- 
fore, this  act,  they  were  liable  to  pains  and  penalties 
as  nonconformifts,  and  often,  for  their  peculiar  fenti- 
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"BaptiCs,  merits  as  Baptifts.  A  proclamation  was  iflued  out  a- 
Diptiftcry.  gaiuft  them,  and  fome  of  them  were  burnt  in  Smith' 
T"^  '  field  in:i5j8.  They  bore  a  considerable  (hare  in  the 
pcrfecutions  of  the  lad  and  of  the  preceding  centuries; 
and,  as  it  fliould  feem,  in  thofe  of  i'ome  centuries  be- 
fore ;  for  there  were  fevcral  among  the  Lollards  and 
the  followers  of  Wickliff,  who  difapproved  ofinfant- 
baptifm.  There  were  many  of  this  perfuafion  among 
the  Protectants  and  reformers  abroad.  In  Holland, 
Germany,  and  the  North,  they  went  by  the  names  of 
Anabaptists  and  Mennonites  :  and,  in  Piedmont 
and  the  fouth,  they  were  found  among  the  Albicen- 
ses  and  Waldenses.  See  thehiftories  of  the  Pietor- 
mation,  and  the  above  articles  in  this  Dictionary. 

The  Baptifts  fubfifl  under  two  denominations,  viz. 
the  Particular  or  Calviniftical,  and  the  General  or  Ar- 
minian.  The  former  is  by  far  the  mo  ft  numerous. 
Some  of  both  denominations  allow  of  mixed  communion, 
viz.  of  pc rfons  who  have  been  fprinkled  in  their  in- 
fancy, and  therefore  unbaptized  in  the  view  of  the 
Baptifts  ;  others  difallow  it  :  and  fome  of  them  ob- 
ferve  the  feventh  day  of  the  week  as  the  fabbath,  ap- 
prehending the  law  that  enjoined  it,  not  to  have  been 
repealed  by  Chrift  or  his'  apoftles.  But  a  difference 
of  opinion  refpedting  thefe  and  other  matters,  is  not 
peculiar  to  the  Baptifts  :  it  is  common  to  all  Christians, 
and  to  all  bodies  of  men  who  think  and  judge  for 
ihemfelves. 

BAPTISTERY,  in  ecclefiaftical  writers,  a  place 
in  which  the  ceremony  of  baptifm  is  performed. 

In  the  ancient  church  it  was  one  oftheexedras  or 
buildings  diftincT:  from  the  church  itfelf  :  and  confided 
of  a  porch  of  anti-room  where  the  perfons  to  be  bap- 
tized made  their  confeflion  of  faith,  and  an  inner  room 
where  the  ceremony  of  baptifm  was  performed.  Thus 
it  continued  till  the  fixth  century,. when thebaptifteries 
began  to  be  taken  into  the  church-porch,  and  after- 
"wards  into  the  church  itfelf. 

The  ancient  baptifterics  were  commonly  called  <po<n- 
■snpia,  pbotifteria,  q.  d.  places  of  illumination  ;  an  ap- 
pellation fometimes  given  to  baptifm.  Or  they  might 
have  the  name  for  another  reafon,  becaufe  they  were 
the  places  of  an  illumination,  or  inftruction,  preceding 
baptifm  :  for  here  the  catechumens  feem  to-  have  been 
trained  up,  and  inftrniHted  in  the  firft  rudiments  of  the 
Chriftian  faith. 

Thofe  baptifteries  were  anciently  very  capacious  ; 
becaufe,  as  Dr  Cave  obferves,  the  ftated  times  of  bap- 
tifm returning  but  feldom,  there  were  ufually  great 
multitudes  to  be  baptized  at  the  fame  time  :  and  then 
the  manner  of  baptizing,  by  immerfion,  or  dipping 
under  water,  made  it  ncceflary  to  have  a  large  font 
likewife.  In  Venantius  Fortuuatus,  it  is  called  aula 
baptifmatss,  the  large  hall  of  baptifm  ;  which  was  in- 
deed fo  capacious,  that  we  fometimes  read  of  councils 
meeting  and  fitting  therein.  This  hall,  or  chapel;  was 
always  kept  (hut  during  Lent,  and  the  door  fealed  up 
with  the  bifliop's  feal,  not  to  be  opened  till  Maunday- 
Thurfday. 

The  baptiftery  was  always  reputed  a  facred  place. 
In  the  Roman  order,  we  find  the  ceremonies  tiled  in 
the  confecration  of  the  baptifteries  :  they  were  to  be 
built  of  a  round  figure,  and  diftingnilhed  with  the 
image  of  St  John  the  Baptift ;  over  the  bafon  or  font 


was  a  figure  of  a  dove  in  gold  or  iilver  ;  to  reprefent 
the  Holy  Ghoil. 

The  name  baptiftery  is  fometimes  alfo  given  to  a  kind 
of  chapel  in  a  large  church,  which  ferved  for  the  fame- 
office.  It  is  an  obfervation  of  fome  learned  men,  that 
anciently  there  was  but  one  baptiftery  in  a  city,  and 
that  at  the  bifliop's  church;  and  that  afterwards  they 
were  let  up  in  parilh  churches,  with  the  fpecial  allow- 
ance however  of  the  bifliop. 

BAR,  in  a  general  fenfe,  denotes  a  (lender  piece  of 
wood  or  iron,  for  keeping  things  clofe  together. 

Bar,  in  courts  of  juftice,  an  inclofure  made  with  a 
ftrong  partition  of  timber,  where  the  council  are  pla- 
ced to  plead  caufes.  It  is  alfo  applied  to  the  benches 
where  the  lawyers  or  advocates  are  feated,  becaufe  an- 
ciently there  was  a  bar  to  feparate  the  pleaders  from 
the  attorneys  and  others.  Hence  lawyers  who  are 
called  to  the  bar,  or  licenfed  to  plead,  are  termed  bar- 
rijiers,  an  appellation  equivalent  to  licentiate  in  other 
countries. 

Bar,  or  Barr,  (Latin  barra,  and  in  French  barre), 
in  a  legal  fenfe,  is  a  plea  or  peremptory  exception  of  a 
defendant,  fufficient  to  deftroy  the  plaintiff's  action. 
And  it  is  divided  into  bar  to  common  intendment,  and 
bar  fpecial  ;  bar  temporary,  and  perpetual.  Bar  to  a 
common  intendments  an  ordinary  or  general  bar,  which 
ufually  difableth  the  declaration  of  the  plaintiff;  bar 
fpecial  is  that  which  is  more  than  ordinary,  and  falls 
out  upon  fome  fpecial  circumftance  of  the  fa<5t  as  to  the 
cafe  in  hand.  Bar  temporary  is  fitch  a  bar  as  is  good 
for  the  prefent,  but  may  afterwards  fail ;  and  bar  per- 
petual is  that  which  overthrows  the  action  of  the  plain- 
tiff for  ever. 

Bar,  in  heraldry,  an  ordinary  in  form  of  the  fefs, 
but  much  lefs.     See  Heraldry. 

Bar,  in  the  menage,  the  higheft  part  of  that  place 
of  a-horfe's- month  fituated  between  the  grinders  and 
tufhes,  fo  that  the  part  of  the  mouth  which  lies  under 
and  at-  the  fide  of  the  bars  retains  the  name  of  the 
gum.  A  horfe  with  fenfible  bars  has  a  fine  light  mouth, 
with  an  even  and  firm  appui.     See  Appui. 

To  Bar  a  Fein,  in  farriery,  is  an  operation  performed 
upon  the  veins  of  the  legs  of  a  horfe  and  other  parts, 
with  intent  to  (top  the  malignant  humours.  It  is  done 
by  opening  the  (kin  above  it,  difengaging  it,  and  ty- 
ing it  both  above  and  below,  and  ftriking  between  the 
two  ligatures. 

Bar,  in  mufic,  a  ftroke  drawn  perpendicularly  acrofs 
the  lines  of  a  piece  of  mufic,  including  between  each 
two  a  certain  quantity  or  meafure  of  time,  which  is 
various  a.s  the  time  of  the  mufic  is  cither  triple  or  com- 
mon. In  common  time,  between  each  two  bars  is  in- 
cluded the  meafure  of  four  crotchets  ;  in  triple,  three. 
The  principal  ufe  of  bars  is  to  regulate  the  beating  of 
'  time  in  a  concert.  The  ufe  'of  bars  is  not  to  be  traced 
higher  than  the  time  when  the  Englifli  tranflation  of 
Adrian  le  Roy's  book  on  the  Tablature  was  publilhed, 
viz.  the  year  1574;  a'id  it  was  fometime  after  that 
before  the  ufe  of  bars  became  general.  To  come  near- 
er to  the  point,  Barnard's  cathedral  mufic,  printed  in 
1641,  is  without  bars  :  but  bars  are  to  be  found 
throughout  ia  the  Ayres  and  Dialogues  of  Henry  Lawes 
publilhed  in  1655  ;  from  whence  it  may  be  conjectured 
that  we  owe  to  Lawes  this  improvement. 
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Bar,  Bar,  in  hydrography,  denotes  a  bank  of  fand,  or 

83".  other  ran  tier,  whereby  the  mouth  of  a  river  is  in  a 
"      '  manner  choaked  up. 

The  term  bar  is  alfo  ufed  for  a  ftrong  beam  where- 
with the  entrance  of  aharbour  isfecured  :  This  is  more 
commonly  called  boom. 

Bar  of  a  tavern  orcoftee-houfe,  the  place  where  the 
waiters  attend  to  anfwer  the  calls  of  the  cuftomcrs. 

Bar,  among  printers,  denotes  a  piece  of  iron  with 
a  wooden  handle,  whereby  the  fcrew  of  the  preis  is 
turned  in  printing.     See  Printing. 

Bars  of  Iron,  are  made  of  the  metal  of  the  fows  and 
pi.TS  as  they  come  from  the  furnace.  Thefe  pafs  thro' 
two  forges  called  the  finery  and  the  ehaufiry  ;  where, 
undergoing  five  fevcral  heats,  they  are  formed  into 
bars. 

Bar,  a  very  ftrong  city  of  Podolia  in  Poland,  upon 
the  river  Kiow.     E.  Long.  28.  30.  N.  Lat.  go.  6. 

Bar,  a  duchy  of  France,  bounded  on  the  eaft  by 
Lorraiii,  on  the  north  by  Luxembourg,  on  the  weft  by 
Champagne,  on  the  fouth  by  part  of  the  fame  coun- 
try and  by  Franche  Compte.  It  is  crofled  by  the  river 
Meufe  from  north  to  fouth,  and  watered  by  feveral 
other  rivers,  which  render  it  very  fertile.  It  is  divi- 
ded into  four  balliages,  viz.  Baflilyni,  Bar,  St  Mi- 
chael, and  Clermont.  The  chief  towns  are  Bar-le-duc, 
Clermont,  St  Michael,  Longuey,  Pont  a  MoiuTon,  and 
Stenay.  In  1 736,  it  was  given  to  Stantibus  then  king 
of  Poland. 

B-iR-te-Duc,  the  capital  of  the  duchy  of  Bar,  feated 
on  the  declivity  of  a  hill.  It  is  divided  into  the  higher 
and  lower  town:  the  lower  is  watered  by  the  rivulet 
-  Orney,  which  abounds  with  excellent  trouts.  The 
wines  are  excellent,  and  not  inferior  tothofe  of  Cham- 
pagne.    E.  Long.  J.  30.  N.  Lat.  48,  35. 

BAR-le-Mont,  a  town  of  the  French  Netherlands, 
in  Hainault,  litnated  on  the  river  Sombre.  E.  Long. 
3.  40.  N.  Lat.  jo.  10. 

Bar  fur  Auche,  an  ancient  town  of  France,  feated 
at  the  foot  of  a  mountain.  E.  Long.  4.  50.  N.  Lat. 
48.  14. 

Bar  fir  Seine,  a  town  of  France,  in  the  duchy  of 
Burgundy,  feated  between  a  mountain  which  covers  it 
on  the  weft,  and  the  river  Seine  which  runs  on  the 
caft.     E.  Long.  4.  30.  N.  Lat.  48.  J. 

BAR-Mafter,  among  miners,  the  pcrfon  who  keeps 
the  gage,  or  dilh,  for  meafuring  the  ore. 

BARA  (anc.  geog.),  a  fmall  illand  in  the  Adriatic, 
oppofite  to  Brundufium  :  the  Pharos  of  Mela.  Alfo 
a  frith,  or  arm  of  the  fea  of  Britannia  Secunda  (Ptole- 
my) ;  fuppofed  to  be  the  Murray-frith. 

Bara,  one  of  the  Hebrides  or  Weftern  IQands  of 
Scotland.  It  is  a  fmall  rock,  only  a  quarter  of  a  mile 
in  circumference,  being  part  of  a  chain  called  the 
Long  Ijland,  the  whole  clufter  appearing  at  low  water 
as  one  illand.  Bara  is  altogether  barren  ;  but  abounds 
with  great  numbers  of  fea-fowl,  fuch  as  folon  geefe, 
guillamotcs,  puffins,  &c. 

Bara,  the  name  of  a  feftival  celebrated  with  much 
magnificence  at  Medina,  and  reprefenting  the  aflhmp- 
tion  of  the  Virgin.  The  bara,  though  ufed  as  the 
general  denomination  of  this  feftival,  fignifies  more 
particularly  a  vaft  machine  50  feet  high,  at  the  top  of 
which  a  young  girl  of  14,  reprefenting  th«  Virgin, 
ftands  upon   the   hand  of  an  image  of  Jefus  Chrift. 


Round  him  ttirn  vertically,  in  a  circle,,  12-  Kule  cJiil-  Earafcinii-, 
dren  which  reprefent  the  feraphims  j  below  them,  in       ans 
another  circle,  which  turns  horizontally,  are  r.2  more         B 
reprefenting  the  cherubims  :  below,  tbxfe  a  fun  turns    Ear:m" 
vertically,  with  a  child  at  the  extremity  of  each  of  the  ■ 

four  principal  radii  of  his  circle,  who  afcend  and  de-  Houd'sDt- 
fcend  with  his  rotation,  yet  ftill  ftand  upright.     ~Qe--fir't"vs 
low  the  fun  is  the  loweft  circle,  about  feven  feet  from  V"a™~.  .. 
the  ground,  in.  which  12  boys  turn  horizontally  with-  £° 
out  interruption :    thefe  are  intended  for  the  twelve 
apoftles,    who  are  fuppofed   to  furround  the  tomb  of 
the   Virgin  at  the  moment  when  (he  afcends  into  hea- 
ven.    This   complication    of   fuperftitious  whirligigs 
may  have  already  nearly  turned  the  ftomachs  of  fome 
of  our  readers,  or  at  leaft  rendered   them   fqueamifb. 
But  think  of  the  poor  little  cherubims,  feraphims,  and 
apoftles,  who  are  twirled  about  in  this  proceflioa  !  for, 
fays  Mr  Houel,  "  fome  of  them  fall  afieep,  many  of 
them  vomit,  and  feveral  do  ftill  worfe :"  but  thefe  un- 
feemly  effiilions  are  no  drawback  upon  the  edificationof 
the  people  ;  and  nothing  is  more  common  than  to  fee 
fathers  and  mothers  foliciting  with  ardour  for  their 
boys  and  girls  the  pious  diftinclion  of  puking  at  the 
bara.     This  machine  is  not  drawn  by  afles  or  mules, 
but  by  a  multitude  of  robull  monks. 

BARABINZ1ANS,  a  tribe  of  Tartars,  living  on 
both  fides  the  river  Iris.  They  fecm  to  derive  their 
name  from  the  Barabaiau  defart,  whofe  lakes  fupply 
them  abundantly  with  -fifh,  on  which  and  their  cattle 
they  chiefly  fublift.  They  have  plenty  of  game  and 
wild-fowl  of  every  kind,  particularly  ducks  and  puf- 
fins. Moftof  them  are  heathens,  but  Mahometanifm 
daily  gains  ground  among  them.  Some  of  them  pay 
tribute  to  the  Emprefs  of  Ruflia,  and  others  to  the 
Khan  Taifha. 

BARACOA,  a  town  in  the  north  eaft  part  of  the 
ifland  of  Cuba.     W.  Long.  76.  10.  N.  Lat.  21.  5. 

BARALIPTON,  among  logicians,  a  term  deno- 
ting the  firft  indirect;  mode  of  the  firft  figure  of  fyllo- 
gifm.  A  fyllogifm  in  baralipton,  is  wlien  the  two  firft 
propofitions  are  general,  and  the  third  particular,  the 
middle  term  being  the  fubjeel:  in  the  firft  propofition, 
and  the  predicate  in  the  fecond.  The  following  is  of 
this  kind  : 

B  a.     Every  evil  ought  to  be  feared  ; 
r.  a.     Every  violent  paflion  is  an  evil  ; 
lip.     Therefore  fomcthing  that  ought  to  be  fear- 
ed is  a  violent  paflion. 

BARALLOTS,  in  church-hiftory,  a  feci:  of  here- 
tics at  Bologna  in  Italy,  who  had  all  things  in  com- 
mon, even  their  wives  and  children. — Their  facility  in 
complying  with  all  manner  of  debauchery  made  them 
get  the  name  obedientes,  "  compliers." 

BARANCA  de  malambo,  a  town  of  Terra  Firma 
in  America,  with  a  bifhop's  fee  and  a  good  haven. 
It  is  a  place  of  great  trade,  and  is  feated  on  the  river 
Magdaleine.     W.  Long.  75.  30.  N.  Lat.  11.  10. 

BARANGI,  officers  among  the  Greeks  of  the  lower 
empire.  Cujas  calls  them  Latin  protetlores,  and  o- 
thers  give  them  the  name  of fecurigeri.  It  was  their 
buiinefs  to  keep  the  keys  of  the  city  gates,  where  the 
emperor  refided. 

BARANWAHR,   a   town  of  Lower  Hungary,  in 
a  county  of  the  fame  name,  taken  by   the  emperor  of 
Germany  from  the  Turks  in  1684.     It  is  feated  be- 
tween 
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Barathrum,  tween  Buda  and  Belgrade,  in  E.  Long.  20.  J.  N.  Lat. 

Baraticre.   46.  O. 

' — ""* '      BARATHRUM,    in  antiquity,  a  deep  dark  pit  at 

•Athens,  into  which  condemned  perfons  were  caft  head- 
long. It  had  Iharp  fpikes  at  the  top,  that  no  man 
.might  efcape  out;  and  others  at  the  bottom,  to  pierce 
and  torment  fuch  as  were  cafl  in. — Its  depth  and  ca- 
pacioufhefs  made  it  to  be  applied  proverbially  to  a  co- 
vetous perfon:  to  a  glutton,  called  Baratbro  by  the 
Romans  (Lucretius,  Horace),  and  Barathrum  in  the 
fame  fenfe  (Horace)  ;  and  for  a  common  proftitutc 
(Platus). 

BARATIERE  (Philip),  a  moft  extraordinary  in- 
ftance  of  the  early  and  rapid  exertion  of  mental  facul- 
ties. This  furprifing  genius  was  the  fun  of  Francis  Ba- 
ratiere,  minifter  of  the  French  church  at  Sehwobach 
near  Nuremberg,  where  he  was  born  Jan.  10th  172L 
The  French  was  his  mother- tongue,  together  with  fome 
words  of  High  Dutch  ;  but  by  means  of  his  father 
infenfibly  talking  Latin  to  him,  it  became  as  familiar  to 
•him  as  the  reft :  fo  that,  without  knowing  the  rules  of 
grammar,  he  at  four  years  of  age  talked  French  to  his 
mother,  Latin  to  his  father,  High  Dutch  to  the  maid 
or  neighbouring  children  ;  and  all  this  without  mixing 
or  confounding  the  refpective  languages.  About  the 
middle  of  his  fifth  year  he  acquired  Greek  in  like  man- 
ner ;  fo  that  in  15  months  he  perfectly  underftood  all 
the  Greek  books  in  the  Old  and  New  Teftament, 
which  he  readily  tranflated  into  Latin.  When  he  was 
five  years  and  eight  months  old,  he  entered  upon  He- 
brew ;  and  in  three  years  time  was  foexpertin  the  He- 
brew text,  that  from  a  bible  without  points,  he  could 
give  the  fenfe  of  the  original  in  Latin  or  French  j  or 
trandate  extempore  the  Latin  or  French  verfions  into 
Hebrew,  almoft  word  for  word  ;  and  had  all  the  He- 
brew pfalms  by  heart.  He  compofed  at  this  time  a 
dictionary  of  rare  and  difficult  Hebrew  words,  with 
critical  remarks  and  philological  obfervaijons,  in  about 
400  pages  in  4to  ;  and,  about  his  tenth  year,  amufed 
himfelf  for  twelve  months  with  the  Rabinical  wri- 
ters. With  thefe  he  intermixed  a  knowledge  of  the 
Chaldaic,  Syriac,  and  Arabic  ;  and  acquired  a  tafte 
for  divinity  and  eccefiaftical  antiquity,  by  ftudying 
the  Greek  fathers,  and  councils  ofthefirft  four  ages 
of  the  church.  In  the  midft  of  thefe  occupations,  a 
pair  of  globes  coming  into  his  poueffion,  he  could  in 
8  or  10  days  time  refolve  all  the  problems  on  them ;  arid 
in  about  three  months,  in  Jan.  173  J,  devifed  his  pro- 
ject for  the  difcovery  of  the  longitude,  which  he  com- 
municated to  the  Royal  Society  at  London  and  the 
Royal  Academy  of  Sciences  at  Berlin.  In  June  1731, 
he  was  matriculated  in  the  univerfity  of  Altorf ;  and  at 
the  clofe  of  the  year  1 732,  he  was  prefented  by  his  fa- 
ther at  the  meeting  of  the  reformed  churches  of  the 
circle  of  Franconia ;  who,  aftoniftied  at  his  wonderful 
talents,  admitted  him  to  affifl  in  the  deliberations  of 
the  fynod  ;  and  to  preferve  the  memory  of  fo  fingular 
an  event,  it  was  ordered  to  be  regiftered  in  their  acts. 
In  1734,  the  Margrave  of  Brandenburgh  Anfpach 
granted  this  young  fcholar  the  ufe  of  svhatever  books 
he  wanted  from  the  Anfpach  library,  together  with  a 
penfion  of  jo  florins,  which  he  enjoyed  three  years  ; 
and  his  father  receiving  a  call  to  the  French  church  at 
Stetin  in  Pomerania,  young  Baratiere  was,  on  the  jour- 
ney., admitted  mafUr  of  arts,  with  univerfal  applaufe, 
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at  the  univerfity  of  Hall :  at  Berlin  he  was  ho'ioured"  Barate 
with  feveral  converfations  with  the  king  of  Pruffia,  and  II 
was  received  into  the  royal  academy.  Towards  the  ^""doe^ 
clofe  of  his  life  he  acquired  a  tafte  for  medals,  inferip- 
tions,  and  antiquities  ;  metaphyfical  inquiries,  and  ex- 
perimental philofophy,  intervening occafionally  between 
thefe  lhidies.  He  wrote  feveral  eflays  and  dhferta- 
tions;  made  aflronomical  remarks,  and  laborious  calcu- 
lations ;  took  great  pains  towards  a  hiftory  of  the  he- 
refies  of  the  anii-trinitarians,  and  of  the  30  years  war 
in  Germany  :  his  laft  publication,  which  appeared  in 
1740,  was  on  the  fucceffion  of  the  biihops  of  Rome. 
The  final  work  he  engaged  in,  and  for  which  he  had 
gathered  large  materials,  was  Inquiries  concerning  the 
Egyptian  Antiquities.  But  the  fubftance  of  this  bla- 
zing meteor  was  now  almoft  exhaufted:  he  was  always 
weak  and  fickly  ;  and  died  October  5.  1740,  aged  19. 
years  8  months  and  16  days.  He  publiflied  1 1  different 
pieces,  and  left  26  manufcripts  on  various  fubjeets, 
the  contents  of  which  may  be  feen  in  his  life  written 
by  M.  Formcy  profenbr  of  philofophy  at  Berlin. 

BARATZ  (Tnrkiih),  letters-patent  granted  by 
the  Turkifh  emperors  to  the  Greek  patriarch,  biihops, 
&c.  for  the  exercife  of  their  ecclefiaftical  functions. 
This  Baratz  gives  the  biihops  full  power  and  autho- 
rity to  eftablifh  and  depofe  the  inferior  clergy,  and  all 
other  religious  perfons;  to  grant  licences  for  marriages, 
and  iflue  out  divorces ;  to  collect  the  revenues  belong- 
ing to  the  churches  ;  to  receive  the  pious  legacies  be- 
queathed to  them  ;  in  fhort,  to  enjoy  all  the  privileges 
and  advantages  belonging  to  their  high  ftation  :  and 
all  this  (as  it  is  expreffed  in  the  baratz  itfelf),  "ac- 
cording to  the  vain  and  idle  ceremonies  of  the  Chri- 
flians." 

BARB,  or  Barbe,  a  horfe  brought  from  Barbary. 
See  Eqjjus. 

BARBA,  in  botany,  a  fpecies  of  pubes,  or  down, 
with  which  the  furface  of  fome  plants  is  covered.  The 
term  was  invented  by  Linnasus  ;  and  by  its  application 
in  the  Species  Plantarum,  feems  to  fignify  a  tuft  or 
bunch  of  ftrong  hairs  terminating  the  leaves.  Mefem- 
bryanthemmn  barbatum,  furnifhes  an  example. 

The  word  is  alio  often  ufed  in  compofnion  with 
fome  other,  to  form  the  trival  names  of  feveral  plants, 
as  barba  jovis,  barba  capra,  &c. 

BARBACAN,  or  Barbican,  an  outer  defence  or 
fortification  to  a  city  or  caftle,  ufed  efpecially  as  a  fence 
to  the  cityxjr  walls ;  alfo,  an  aperture  made  in  the  wall 
of  a  fortrefs,  to  fire  through  upon  the  enemy.  Sec 
Castle. 

Barbacan  is  alfo  ufed  to  denote  a  fort  at  the  en- 
trance of  a  bridge,  or  the  outlet  of  a  city,  having  «. 
double  wall  with  towers. 

BARBADOES,  the  moft  eafterly  of  all  the  Carib- 
bee  Iflands,  fubject  toGreat  Britain,  and,  according  to 
the  beft  geographers,  lying  between  jo.  50.  and  60.  2. 
of  weft  longitude,  and  between  12.  56.  and  13.  16.  of 
north  latitude.  Its  extent  is  not  certainly  known  :  the 
moft  general  opinion  is,  that  it  is  25  miles  from  north 
to  fouth,  and  ij  from  eaft  to  weft ;  but  thefe  menfu- 
rations  are  fubject  to  fo  many  difficulties  and  uncer- 
tainties, that  it  will  perhaps  convey  a  more  adequate 
idea  of  this  ifland  to  tell  the  reader  than  in  reality  it 
does  not  contain  above  107,000  acres.  The  climate  is 
hot,  but  not  unwholefomc,  the  heat  being  qualified  by 
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Bartadoes.  fea-breezcs.';    and   a  -  temperate  regimen  renders  this 

u '  illand  as  fafe  to  live  in  as  any  climate   fotuh  of  Great 

Britain  ;  and,  according  to  the  opinion  of  many,  as 
even  Great  Britain  itfelf.  This  illand  has  on  its  caft 
fide  two 'ftrcams  thatarecalled  rivers,  and  in  the  middle 
is  faid  to  have  a  bituminous  fpring  which  fends  forth  a 
liquor  like  tar,  and  ferves  for  the  fame  nfes  as  pitch  or 
lamp-oil.  The  illand  abounds  in  wells  of  good  water, 
and  has  feveral  refervoirs  for  rain-water.  Some  parts 
of  the  foil  are  faid  to  be  hollowed  into  caves,  fome  of 
them  capable  of  containing  300  people.  Thefe  are 
imagined  to  have  been  the  lurking-places  of  runaway 
negroes,  but  may  as  probably  be  natural  excavations. 
The  woods  that  formerly  grew  upon  the  illand  have 
been  all  cut  down,  and  the  ground  converted  into  fu- 
gar  plantations.  When  thofe  plantations  were  firff 
formed,  the  foil  was  prodigioufly  fertile,  but  has  fmce 
been  worn  out,  infomuch,  that  about  the  year  1730, 
the  planters  were  obliged  to  raife  cattle  for  the  fake  of 
their  dung,  by  which  means  the  profit  of  their  planta- 
tions was  reduced  to  lefs  than  a  tenth  of  its  ufual  value. 
Notwithstanding  the  fmallnefs  of  Barbadoes,  its  foil  is 
different ;  being  in  fome  places  fandy  and  light,  in  o- 
thers  rich,  and  in  others  fpongy  ;  but  all  of  it  is  culti- 
vated according  to  its  proper  nature,  fo  that  the  illand 
prefents  to  the  eye  the  mod  beautiful  appearance  that 
can  beimigined.  Oranges  and  lemons  grow  in  Bar- 
badoes in  great  plenty,  and  in  their  utmoft  perfection. 
The  lemon  juice  here  has  a  peculiar  fragrancy.  The 
citrons  of  Barbadoes  afford  the  heft  drams  and  fweet- 
meats  of  any  in  the  world,  the  Barbadoes  ladies  excel- 
ling in  the  art  of  preferring  the  rhind  of  the  citron 
fruit.  The  juice  of  the  limes,  or  dwarf  lemons,  is  the 
mofl  agreeable  fouring  we  know,  and  great  quantities 
of  it  have  of  late  been  imported  into  Britain  and  Ire- 
land. The  pine  apple  is  alfo  a  native  of  Barbadoes, 
and  grows  there  to  much  greater  perfection  than  it  can 
be  made  to  do  in  Europe  by  any  artificial  means.  A 
vaft  number  of  different  trees  peculiar  to  the  climate  are 
alfo  found  to  flonrifh  in  Barbadoes  in  great  perfection  ; 
f,:ch  as  the  aloe,  mangrove,  calabafh,  cedar,  cotton, 
maflic,  &c.  Here  likewife  are  produced  fome  fenfi- 
tive  plants,  with  a  good  deal  of  garden  fluff,  which  is 
common  in  other  places.  In  lhort,  a  native  of  the  fine/!, 
the  richeft,  and  mofl  diverfified  country  in  Europe,  can 
hardiy  form  an  idea  of  the  variety  of  delicious  and  at 
the  fame  time  nutritive  vegetable  productions  with 
which  this  idand  abounds. 

When  Barbadoes  was  firft  difcovered  by  the  Englifh, 
few  or  no  quadrupeds  were  found  upon  it,  except  hogs, 
which  had  been  left  thereby  the  Ponnguefc.  For  con- 
venience of  carriage  to  the  fea-fide,  fome  of  the  planters 
at  firft  procured  camels  ;  which  undoubtedly  would  in 
all  refpefts  have  been  preferable  to  horfes  for  their  fu- 
gat  and  other  works  ;  but  the  nature  of  the  climate 
•  li  agreeing  with  that  animal,  it  was  found  impolfible 
to  prefervc  the  breed.  They  then  applied  for  horfes  to 
■  Old  and  New  England  :  from  the  former  they  had 
thofe  that  were  fit  for  lhew  and  draughts;  from  the 
Litter  thofe  that  were  proper  for  mounting  their  mi- 
ll!;:], and  for  the  faddle.  They  had  likewife  fome  of 
an  inferior  breed  from  Curaflao,  and  other  fettle- 
nttnts.  They  are  reported  to  have  had  their  firft 
breed  of  black  cattle  from  Bonavifla  and  the  ifle  of 
I ;    they    now  breed   upon  the  illand,  and  often 


do  the  work   of  horfes.      Their  affes  are  very  fer- Barfcadoes. 

viceable  in  carrying   burdens  to  and  from   the  planta-  ^~ ~ ' 

tions.  The  hogs  of  Barbadoes  are  finer  eating  than 
thofe  of  Britain,  but  the  few  flieep  they  have  are  not 
near  fo  good.  They  likewife  have  goats,  which  when 
young  are  excellent  food.  Racoons  and  monkies  are 
alfo  found  here  in  great  abundance.  A  variety  of  birds 
are  produced  on  Barbadoes,  of  which  the  humming 
bird  is  the  mofl  remarkable.  Wild  fowl  do  not  often 
frequent  this  illand  ;  but  fometimes  teal  are  found  near 
their  ponds.  A  bird  which  they  call  the  man  of  war, 
is  faid  to  meet  fhips  at  20  leagues  from  land,  and  their 
return  is,  to  the  inhabitants,  a  fure  fign  of  the  arrival 
of  thefe  fhips.  When  the  wind  blows  from  the  fouth 
and  fouth-weft,  they  have  flocks  of  curlews,  plovers, 
fnipes,  wild  pigeons,  and  wild  ducks.  The  wild  pi- 
geons are  very  fat  and  plentiful  at  fuch  feafons,  and 
rather  lager  than  thofe  of  England.  The  tame  pi- 
geons, pullets,  ducks,  and  poultry  of  all  kinds,  that 
are  bred  at  Barbadoes,  have  alfo  a  fine  flavour,  and  are 
accounted  more  delicious  than  thofe  of  Europe.  Their 
rabbits  are  fcarce  ;  tbey  have  no  hares;  and  if  they  have 
deer  of  any  kind,  they  are  kept  as  curiofnies.  The  in- 
fects of  Barbadoes  are  not  venomous,  nor  do  either  their 
fnakes  or  fcorpions  ever  fling.  The  mufketoes  are  trou- 
blefome,  and  bite  ;  but  are  more  tolerable  in  Barbadoes 
than  on  the  continent.  Various  other  infects  are  found 
on  the  illand,  fome  of  which  are  troublefome,  but  in 
no  greater  degree  than  thofe  that  are  produced  by  e- 
very  warm  fummer  in  England.  Barbadoes  is  well  fup- 
plied  with  fifh ;  and  foriie  caught  in  the  fea  furrounding 
it  are  almoft  peculiar  to  itftlf;  fuclfasthe  parrot-fifli, 
fnappers,  grey  cavallos,  terbums,  and  coney-fifh.  The 
mullets,  lobflers,  and  crabs,  caught  here  are  excellent ; 
and  the  green  turtle  is  perhaps  the  greateft  delicacy 
that  ancient  or  modern  luxury  can  boaft  of.  At  Barba- 
does this  delicious  Ihell-fifh  feldom  fells  for  lefs  than  a 
milling  a  pound,  and  often  for  more.  There  is  found 
in  this  ifland  a  kind  of  land  crab  which  eats  herbs 
wherever  it  can  find  them,  and  (helters  itfelf  in  honfes 
and  hollows  of  trees.  According  to  report,  they  are  a 
fhell-fifh  of  paflage  ;  for  in  March  they  travel  to  the  fea 
in  great  numbers.     See  Cancer. 
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viz.  the  mafters,  the  white  fervants,  and  the  blacks. 
The  former  are  either  Englifh,  Scots,  or  Irifh  :  but 
the  great  encouragement  given  by  government  to  the 
peopling  of  this  and  other  Weft  Indian  iflands,  induced 
fome  Dutch,  French,  Portuguefe,  and  Jews,  to  fettle 
among  them  with  their  eftates  ;  by  which,  after  a  cer- 
tain time,  they  acquire  the  rights  of  naturalization  in 
Great  Britain.  The  white  fervants,  whether  by  cove- 
nant or  purchafe,  lead  more  eafy  lives  than  the  day- 
labourers  in  England  ;  and  when  they  come  to  be  over- 
feers,  theirwages  and  other  allowances  areconfiderable. 
As  to  the  treatment  of  the  negro  flaves  in  this  and 
the  other  iflands,  that  falls  to  be  fpoken  of  under  the 
articles  Negro,  Slave,  West-Indies  ;  which  fee. 
The  manners  of  the  white  inhabitants,  in  general,  are 
the  fame  as  in  moft  polite  towns  and  countries  in  Eu- 
rope. The  capital  of  the  ifland  is  called  Bridgs-Tovin  ; 
fee  that  article. 

As  the  hiflory  of  this  ifland  furnifhesnovery  remark- 
able events,  the  following  fhort  hints  concerning  it 
may  fuffice.  •  '  ' 
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Barbadoes,  When  the  Englifli,  fome  time  after  the  year  1625, 
Barbara,  firft,  landed  here,  they  found  it  the  mod  lavage  and 
*/— ~ '  deftitute  place  they  had  hitherto  vifited.  It  had  not 
the  leaft  appearance  of  ever  having  been  peopled  even 
by  favages.  There  was  no  kind  of  beafts  of  paflnre 
or  of  prey,  no  fruit,  no  herb,  no  root  fit  for  fupport- 
ing  the  life  of  man.  Yet  as  the  climate  was  lb  good, 
and  the  foil  appeared  fertile,  fome  gentlemen  of  fmall 
fortune  in  England  refolved  to  become  adventurers 
thither.  The  trees  were  fo  large,  and  of  a  wood  fo 
hard  and  flubborn,  that  it  was  with  great  difficulty  they 
could  clear  as  much  ground  as  was  neceflary  for  their 
fubfiftence.  By  unremitting  perfeverance,  however, 
they  brought  it  to  yield  them  a  tolerable  fupport  ;  and 
they  found  that  cotton  and  indigo  agreed  well  with 
the  foil  ;  and  that  tobacco,  which  was  beginning  to 
come  into  repute  in  England,  anfwered  tolerably. 
Thefe  profpects,  together  with  the  florin  between  the 
king  and  parliament,  which  was  beginning  to  break 
out  in  England,  induced  many  new  adventurers  to 
tranfport  themfelves  into  this  ifland.  And  what  is  ex- 
tremely remarkable,  fo  great  was  the  increafe  of  people 
in  Barbadoes,  25  years  after  its  firft  fettlement,  that 
in  1650  it  contained  more  than  50,000  whites,  and  a 
much  greater  number  of  negro  and  Indian  (laves.  The 
latter  they  acquired  by  means  not  at  all  to  their  ho- 
nour :  for  they  feized  upon  all  thofe  unhappy  men, 
without  any  pretence,  in  the  neighbouring  iflands,  and 
carried  them  into  (lavery  ;  a  practice  which  has  ren- 
dered the  Caribbee  Indians  irreconcilable  to  them  ever 
fince.  They  had  begun  a  little  before  this  to  cultivate 
fugar,  which  foon  rendered  them  extremely  wealthy. 
The  number  of  (laves,  therefore,  was  (till  augmented  ; 
and  in  1676  it  is  fuppofed  that  their  number  amount- 
ed to  100,000,  which,  together  with  50,000  whites, 
make  150,000011  this  fmail  fpot  :  a  degree  of  popu- 
lation unknown  in  Holland,  in  China,  or  any  other 
part  bf  the  world  moft  renowned  for  numbers.  At  this 
time  Barbadoes  employed  400  fail  of  fhips,  one  with 
another,  of  150  tons  in  their  trade.  Their  annual  ex- 
ports in  fugar,  indigo,  ginger,  cotton,  and  citron- 
water,  were  above  L. 350,000,  and  their  circulating 
ca(h  at  home  was  L. 200,000.  Such  was  the  increafe 
of  population,  trade,  and  wealth,  in  the  courfe  of  50 
years.  But  fince  that  time  this  ifland  has  been  much 
on  the  decline  ;  which  is  to  be  attributed  partly  to  the 
growth  of  the  French  fugar-colonies,  and  partly  to  the 
Englifli  eflablilhmentsin  the  neighbouring  ides.  Their 
numbers  at  prefent  are  faid  to  be  20,000  whites,  and 
100,000  (laves.  Their  commerce  coniifls  of  the  fame 
articles  as  formerly,  though  they  deal  in  them  to  lefs 
extent. 

BjRBADOES-Tar,  a  mineral  fluid  of  the  nature  of 
the  thicker  fluid  bitumens,  of  a  naufeous  bitterifh  talte, 
very  ftrong  and  difagreeable  fmell,  found  in  many  parts 
of  America  trickling  down  the  fides  of  the  mountains, 
and  fometimes  floating  on  the  fnrface  of  the  waters.  It 
has  been  greatly  recommended  in  coughs,  and  other 
diforders  of  the  breafl  and  lungs. 

BARBARA,    among  logicians,   the   firft  mode  of 


BarbarofTa. 


the  firft  figure  of  fyllogifnis.     A  fyllogifin  111  barbara  Barbarian 
is  one  whereof  all   the  prepofiiioiis  are  univerfal  and 
affirmative;  the  middle  term  being  ihe  iubject  of  the 
firft  propolition,  and  attribute  in  the  fecond. 

Examp.  Bar.  Every  wicked  man  is  miferable  j 
Ba.  All  tyrants  are  wicked  men  j 
Ra.  Therefore  all  tyrants  are  miferable. 

BARBARIAN,  a  name  given  by  the  ancient 
Greeks  and  Romans  to  all  who  were  not  of  their  own 
country,  or  were  not  initated  in  their  language,  man- 
ners, and  enftoms. — In  this  fenfe,  the  word  fignified 
with  them  no  more  than  foreigner  ;  nor  fignifying,  as 
among  us,  a  wild,  rude,  or  uncivilized  perfon. 

BARBARISM,  in  a  general  fenfe,  a  rudenefs  of 
language  or  behaviour. 

Barbarism,  in  grammar,  an  offence  againft  the 
purity  of  ftyle  or  language ;  or  an  ungrammatical  way 
of  fpeaking  or  writing,  contrary  to  the  true  idiom  of 
any  particular  language. 

BARBAROSSA  (Aruch,  and  Hayradin),  two 
famous  corfairs,  the  fons  of  a  potter  in  the  ifle  of  Lef- 
bos,  who,  turning  pirates,  carried  on  their  depreda- 
tions with  fuch  fuccefs  and  conduct,  that  they  were 
foon  poffefled  of  12  galleys  befide  fmaller  veflels.  Of 
this  fleet  Aruch  the  elder  brother,  called  BarbaroJJa 
from  the  rednefs  of  his  beard,  was  admiral,  and  Hay- 
radin the  fecond  in  command  :  they  called  themfelves 
ih-t  friends  ofthefea,  and  the  enemies  of  all  who  failed 
upon  it ;  and  their  names  became  terrible  from  the 
ftraits  of  Dardanelles  to  thofe  of  Gibraltar.  With  fuch 
a  power  they  wanted  an  eftablilhment ;  and  the  oppor- 
tunity of  fettling  themfelves  offered  in  1516,  by  the 
inconfiderate  application  of  Eutemi  king  of  Algiers  to 
them  for  affiftance  agamft  the  Spaniards.  Aurch,  lea- 
ving his  brother  to  command  the  fleet,  carried  5000 
men  to  Algiers,  where  he  was  received  as  their  deli- 
verer ;  and  fecretly  murdering  the  prince  he  came  to 
aid,  caufed  himfelf  to  be  proclaimed  king  in  hisftead. 
To  this  ufurpation  he  added  the  conqueft  of  Treme- 
cen  ;  when  his  exploits  and  piracies  induced  the  em- 
peror Charles  V.  to  furnifh  the  Marquis  de  Gomarez 
governor  of  Oran  with  troops  to  fupprefs  him  ;  by 
whom  he  was  defeated  and  killed  near  Tremecen.  His 
brother  Hayradin,  known  alfo  by  the  name  of  Barba- 
rofa,  affiuned  the  fceptre  at  Algiers  with  the  fame  abi- 
lities, and  with  better  fortune  ;  for  the  Spaniards,  fuf- 
ficiently  employed  in  Europe,  giving  him  no  difturb- 
ance,  he  regulated  the  interior  police  of  his  kingdom 
with  great  prudence,  carried  on  his  naval  operations 
with  vigour,  and  extended  his  conquefts  on  the  conti- 
nent of  Africa.  He  put  his  dominions  under  the  pro- 
tection of  the  Grand  Signior,  Solyman  the  Magnifi- 
cent ;  and  obtained  the  command  of  the  Turkifli  fleet. 
With  fo  powerful  a  protector,  he  acquired  the  king- 
dom of  Tunis  in  a  manner  limilar  to  that  by  which  his 
brother  gained  Algiers.  Since  the  time  of  the  Barba- 
rollas,  Algiers  has  been  underftood  to  be  dependent  on 
the  Porte  ;  but  this  dependence  is  now  little  more 
than  merely  nominal. 
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